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Preface 

M a c r o e c o n o m i c s  is unc or thc most cxciting disciplines 1u thc 
social sciences. I t  helps us  to  tind answers t o  some of the  great questions 
concerning thc economic life of a nation and of the entire world: What 
determines the rate of growth of an economy'? What are  he ft~lcturs that 
cause high or low unemployrnen1'7 Why arc lhcrc busincs3 cyclcs'? Whal 
is the proper rule of the guvcrnmant in spurring growth, limiting inflat ion. 
and reducing high unemplovmcnt:' )-low d o  economic changes in nnc 
country affect the economies of the rest of the  world'? 

Thesc arc questions that are important not only for the economic 
health of a nation, but also for every individual-in deciding how much to  
save or burrow o r  $pend, or i n  developing a strategy for finding nr chanp- 
ing a job. Macroeconomics can also help people to become better citire ns 
by improving their abilities to evaluate the proposals of political leaders 
regarding taxes, interest rates. public spending. and other policies that 
may have a cruciaI effect o n  the national and world economy. 

Macroeconomics itsclf kccps evolving ovcr timc, both in rhc naturc 
of the qucstions that it addresses and in t he  kinds of answers that it offerh. 
These changes in the field reflect two kinds of forces at work. First. as  it1 

any science. new theoretical advances are frequently being made while at 
the same time uld theories are being discarded in light of conflicts with thc 
evidence or in the face of the ncw theories. Sccond. lhc world cconorny is 
itself evolving jn ways that spur ncu questions and demand nctv :insnlcrs. 
The greatest change in recent years ha5 hccn thc inci-casing intcrlinkagc\ 
of thc economics of individual countries. N o  longcr does it mukc scnse. 
for example. to  study the  separate economies of United States, E : u I . ~ ~ L ' .  
or Japan wit hoi~t  recognizing their strong interdependence. 

We have writren this  textbook out of the belief that ;I new approach 
lo studying mucrocconomics is nccdcd to  kocp u p  with rhc thcol-criciil 
advances in the field and the changes in the world economy. W e  c:in 
mention three major ways in which this te.\ctbook add]-csses these impr)t.- 
tant changes: 

This is the first modern macroeconomics fextbrrok that focuses 
throughout on  the global economy and t he  intel-national aspec tc; 
of macroeconomics. rather than on the economy of a single coun- xvii 
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try. Prom the beginning to  the end,  fit r c u i ~ g n ~ ~ c .  t t ~ t  ill1 ccontJ- 
mies in the world are linked to thc  othcl.., thl-o~rgh intcl-nationiil 
markets for goods. services. and capital. 
I n  line with this internationi~l per.spcc~ivc. wc cx;~minc c:i~-cEully 
the  ways that countries differ in their irnporti~nt rn ;~cr~ocuono~~~ic:  
institutions (such a, in the  patterns of ~ ; i g c  ~ l t i n g ] .  :IIICI I -C I ; I IC  
those institutional dift'crences tcs ohscrvud diiTcrunuc.; ir l  rniLc1.i)- 
economic perfw-munce . 
Out. theorclical presentations incorpor;ltc ~-ccunt ;iciv;inccs in 
macroecnnomic thet>ry, pal-ticularl y rcgardi ng I hc 1'01c of' cxpcc- 
tatiuns; !he intertemporal choices of huuschold.;. firm\, iincl 111c 
govcrnrnent; and the modcrn theory ol' ccr~nc)niic policy, inchrd- 
ing the problcms of timc consistency and intcr~-t~rtitm;tl policy 
cnordinal ion. 

Naturally. our own professional cxperienccs have contri hutcil to thc  
design of this textbook. Wc have had thc good fortune 10 bc ;~ctivc: not 
only as researchers and teachers, but  alsu as mactoecanomic ;~dvisor\  to 
sevcral governmcnls in Latin America and Ea5tct.n Europc. In thc ut,ur\e 
of that work. we havc been imprcsscd by the important contr~hlltic~n thitt 
macroeconomics can make to E ~ C  formulation oi' propcr politick in ;in 
economy. This experience has convinced us  that miicri~cconr,mic.; is an 
important and vibrant discipline. closely linked to  rciil cvcnt h .  i i r~d not 
merely a tool for theoretical s tudy .  We hope that  wc ~ucccs\t'irIly convey 
some of that "real world" excitement to the diccus\ictn\ in thc  lcxlhook. 

At  thc same time, our experience as  economic ;idvi3ot.\ hit\ ; ~ l \ r )  
highlighted several things to us cnnccrning the field, Wc hi~vu hccn im- 
pressed constantly by thc extent to  which policym;ikc~-.; in clnc cou~l l ry  
must respond to the international cccmurnic cnviri~n~i~cnt-hcrlcc our 
consistent focu\ on the international dimension of thc dixiplinc.  Also. wc 
havc been imprevscd by the  importance of instilutions (in tht: I:ihor rn;lr.- 
ket, in the political organization of the government. ;lnd clsewhcrc} (or thc 
proper choice of rnacroecunomic pcslicics: and fnr ;I prupcr 11 ndcl-\ t;i riding 
of economic trends. Whilc certain basic mac ti)coonvniic principles ;~ppl  y 
tu all countries, other spccific aspects of a11 economy must :llsi, hc: kcpt in 
mind. 

Finally, we have bccn forced to vicw mncrocconiirnic\ in pri~ctici~l  
terms. What can it really teach about the choice\ that a govcrnmcnt 
should make in its attempt to heal a "sick" ecunumy? What i.; r ~ i ~ l l y  
known, and what is just a n  intellectual fad? Whcrc does ~ h c  hi\toriciil 
experience support the theories, and where arc the thcorics  mcrcly clcvcr 
but essentially unrcalistic'? 'l'hese arc, of cnursc, judgment c t hiit ;lc;itlcmic 
researchers must make when they choose betwccn thcorics, but i h c w  
issues become particularly rcle\~ant in t hc cuntcxt oT ;icl u ; ~ l  ccibni~mic 
dccisionmaking. 

Of course, our  judgments will not coincide prcuiwly with t hosu ut' 
cit her macrcreconomists. The discipline of rn:rcroccr,no~nics rcmai nx 
deeply divided in its consideration of certain iniportant ~c,pic\. If1;ippil y ,  
professional macroeconomists also agree on many important is.;ilc\!) l j t r t  

in all areas, we have strived tn set out the major dchittcs and tht: cvidcnce 



in a fair-minded way. though of course we have not shirked Srorn indicat- 
ing our own judgments on many of the points of conflicr. 

Some Tips on Using the Book 

This book has two main parts. Thc c-urr ropices (chapters 1- 18) set out the 
basic macroeconomic framework. Thc .sp~[,ici/  fopic.~- Ichaptcrs 19-23) 
treat particular issues in more detail, using the analytic framcwork al- 
ready established. The core of t he  book itself falls into four parts: an 
introductory scc tion (chapters 1-3), a section o n  intcrtemporal economics 
(chapters 4-7). a section on monetary economics (chapters X - l  I ) .  and a 
section deating with cconomic fluctuations, stabilization policy, and 
growth (chapters 13-18). 

Because later chapters tend to build on carlier chapters. we recom- 
mend studying thc core text, chapters 2-18, in ordcr. The special topics. 
chaptcrs 19-23, build on the core material. but not. directly on each other, 
with one important exception: the discussiim on dcvcloping country debt 
(Chapter 22) benefits from a knowledge of the tradcd-nontraded goods 
model (Chapter 21 ). 

Our presentation of intermediate macroeconomics assumes a solid 
preparation in economics at the introductory Icvel. In particular, you will 
need a basic knowledge of microeconomic cunccpts including basic price 
theory, indifferencc curves, profit-maximization by the firm. and utility- 
maximization by households. If' these ideas are new to you.  we wggesr 
that you work through this text with an introductot.~ economics textbook 
alongside it. 

We have avoided advanced mathematics in this bonk. The lcvcl of 
mathematics required is basic algebra, espccially the ability to manipulate 
linear equations. On very few ocasions, and then only in fnotnutcs, ure 
refer to introductory differential calculus. hut the use of calculus i s  ncver 
essential. Appendixes to certain chaptcrs require the use of somewhat 
more advanced mathematical ideas. 'The scvcral numerical and analytical 
exercises at thc end of each chapter should hclp yo11 deal very comfort- 
ably with the modcls contained in the text. 

There is also a Study Guide that may be used along with this text-  
book. I t  provides furthcr help in understanding the presentation in the 
main text. 

One final piece of advice: Enjoy the study of'macroeconomics! It i s  a 
thrilling discipline that sheds light on some of the most important issucs 
confronting modern society. We hopc that you find this subject as reward- 
ing, challenging. and thought-provoking as we have throughout our own 
careers as students, scholars, and tcachcrs. 

Our preparation of this texthook has depended on the gcncrous support, 
insights, and assistance of Inany people and institutions, and it is a great 
pleasure to offer our thanks here for the hclp that we have received* 

The World Institute for Development Rcscarch (WIDER) in 
Helsinski, and Fundacion Andcs in Santiago provided financial support in 
the early stages of the work. Harvard University and Univcrsidad Cato- 
lica de Chile provided leave timc and lugistical support. Readerc of the Preface x i x  



early drafts. including students.  colleagues. rc!,cril.ch ;ihci\t;itlts. ;~od  x t v -  
era1 anonymous reviewers. all contributed to our work. 

We would like to  thank especially Aihctto .4lcxina, Al;~in t)c ('r.om- 
brughe, Robert Eisnel-, Stefan Gerltlch, L)ominiquc Hachcttc. N o ~ ~ r i c l  
Ruuhini. Marcelo Selowsky, Philippe Weil ;itid Joieph Zcir ;~ t ; ~  ticlpfi~l 
commcnts and suggestions. We are grateful ;I\ wcll to '1'horn;is M .  I3c- 
veridge of North Carolina State Univcrlit y .  Thorn;[\ H;~~-~- i lc \ky  or 1)irkc 
University. F. Trcncry Dotbcar, Jr., ot' Bnindcic Univcl-\il y ,  K c n J i p  f:cl\ 
of Vandcrbilt University, Leonard I ,ardaro of thc  Ilnivcr~\itv 01 '  I<ht)dc 
Island. Douglas A .  Houston of the Univcrsit y of K;lnx;~\. ( 'hrixtine 
Amslel- of Michigan State University. and K .  N c w h y  SchwcitLer 01' San 
Francisco State University for their commcnts on ~ h c  h o o k .  Wc ;il.;o 
benefitted from the very efficient rcwarch ;~ssis tancc or' .low Miinucl 
Campa, Toni Estcvadordal,  Pahlo C;arcia. I,uI-cto I.ir:~, ant1 C' i i r - lo \  S;~lc\. 
Special thanks go lo Martha Synnott f'or hcr inviilui~hlc uippor-l tht-rtugh- 
out this enlire project. 

Finally, H'C thank thc staff of Prcnticc Hall itnd H;irvcstcr Whc;11- 
sheaf, our publishers. for a5sistancc throughvtrt thc prcp;~r;~t ion or thi, 
book. In particular, wc would like to lhank Hill Wchhci- ancl Pctcr John\ 
for theit. enthusiastic support of thi5 prcsJcct, Cheryl Kuppcr I'or her hclp 
in the editing of the  manuscript. and Stephen Ilictrich and Soilnnc I'almur 
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Introduction 

Ma,.rds*(mro,nic.r is the stody of nggrcgal c bch;ii.io~- in an cconorn),. 
Whilc thc cconomic life of a country dcpcnils on million5 of individual 
actions taken by business firms. oonsunici-5, workel-s. and gc>vcrnmcnl 
officials, maurocconomics Kocuses oti the overall ci)nscquences of thc\c 
individual actions. I n  a n y  given month. for  examplc. thousands of bu\i- 
ness firn~c might raisc thc prices uf their product \ ,  while thuiisands of 
vthcr business firms might Ioivcr their priceis. In setting out to untlerst;lnd 
thc otlrr-rill change in prices. macrocconumists would look at an irccj/i/A9i) 

of thc thousands of individual changes. To d o  this, they would construci 
and itn;ilyzc a special price index. that is. an average of thc individual 
pricch, in order  to me;isilre the ovcrall ;tmount of price ohangc\ in 11w 
cconomy . 

The hasic appl-o;ich of macrc>econuniic\, (hen. is to look at thc u\~cI-- 
all trcnds in thc economy rather than at thc trcnd:, that affect pal-ticul;lr 
businoss firma. workers, o r  regions in thc cconomy. Special surnmiiry 
measures of economic activity-the grocs national product. the saving 
rate. o r  the cunsilmer. price indcx-givc the "big picture" of'ch:inges and 
trends. T h e e  overall macroeconomic measures provide thc hasic cquip- 
mcnt that ;illows macroeconomists t o  focus un the dominan t  changc5 in 
the econoniy rdthcr than the particular influenccr hilling individual part\ 
nf the economy. 

Macroucanomics thrives on  the vast array of data that are  ci>llcctcd 
in mo\t ccjuntrics in order  tu i~nderctand the ovci-all trends in the econ- 
omy. Indccci, thc modern field of ~nacroeconomics crncrged only in thc 
1930s. whcn economic statistici;~ns began to collcct and publish the grc;tt 
body of ~ltati\tical data used to describe aggrcgatc cconu~n ic  behavior. 
The most important these data are the r r r r f i o r r t r l  irrc,ot?rt> i i~,c.o/itlf .v,  

which record the Icvcls 01' aggregate output. incomc. saving. cunsutnp- 
tion. and investment in rhc economy. A propel- understanding of the 
national income accounts providch thc backbone of modern maci-occo- 
nomic analysia. 

Macroccunornics seeks an (-)Iympian view oKthe economy,  cnc  that 
is not hogged down  in excessive detail5 about particular sectors or indi- 
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vidual businesses. Hy its naturc. thcn. i t  focu\c\ 011 thc gr.c;it yi~c\tit,n\ oi' 
economic life. What makcs a cuuntl-y grulv richer or  poorcr in ii  givcn period 
of time'! How much do rhtl c i t i ~ e n s  of the  ct)untt.ll ~ i v u  t.ol thc K~~tur-c" Why 
did most prices tend to risc   rapidly for most of ~ h r :  past dcc~~c lc  in .\rgcnlin;i. 
hut only slowly o r  not ar all in S w i t ~ e r l a n d ?  What dctcr.rninc\ thc v ; ~ l t ~ c  r~l ' lhc 
U . S .  dollar versus thc Japancsc ycn'? Why docs thc Unilucl S t ;~ l c \  irrlpc~rt 
more goods than i t  expor t s?  Thcsc arc thc kind\ t ~ f  quc\tit,n\ thi~t  mi~c-  
roeconomists study, and for which rhcq can ul'tcn provilfc convincing ;In- 
s wcrs. 

One of the great and lasting the t t~es  of muc~~oucur ioni ic~  hincu ~ t s  incup- 
tion has bccn that rhc ovcrall trends in the economy i ~ r c  itnpo~.tiit~tI); i~it'cctcd 
by governmcnt politics. and in pal-ticular hy monctury and l ihc i r l  politics. 
Most macrneconomists bclievc that chtlngcs in t hc hudgctary pillicic\ oi' t hc 
government and in the monetary politic\ of thc ctnIi.i~l hank h i~vc  pcr.v;l\ivc 
and largely predictable effects on  thc o ~ c ~ - n l l  tl-c~ldh in p~.oduc.~ioti, prices. 
international t rade,  and cmploymcnt. Svmc rn~icl-vccont~mi\ts bclicvc 
strongly that the government should managc i t -  h i ~ d g c t ; ~ ~ - y  ;111d 1nunctiu.y 
policies so as to influence the overall trcnd4 in thc cconomy. while olhcl-s 
believe that the links between these policies and thc ccononiy ;II-c too Ilnprc- 
dictable and unstable to provide a basis for "rnani~ging" thu c c o n o ~ t ~ y .  

Modern mncrocconomics builds o n  Ihc  k~undiition.; ot' r r r i r , t - o r ~ r  , o r l i ~ t / r -  

i r s .  the study of thc individual decisions of'husincc.; firms ;1nd ht>uscholrl\. :I\ 
they interact in the marketplace. Macrocconorni\t\ t ;~kc  cxplicit nolc ~ t '  thc 
fact that the overall trends in the cconomy ai-c thc r-c\i~lt 01'  nill lion\ of' 
individual decisions. While they cannor hope 10 sturiy cilch ol' thorc dcci- 
sions. they recognize that their. theories mu51 he cc)n.;i.;tcnl. ; i t  I c ;~ \ t .  w ~ t h  thc 
underlying behavin tof the  millions of h o u ~ c h o l d \  and iil-rns [hilt rniikc u p  ~ h c  
economy. 

Fo r  this purposc. modcrn macl-occonomic\ pr-uccccls in 11wcc hiisic 
steps. First. macroeconotnists try to  underdand o n  ; I  1 hcor.cl ic;tl lcrrcl thc 
decision processes of  individual firms and houxeh~lld\.  M;ICI-c~cconornic 
models typically begin with the simplifying a.;\urription th i~ t  thcl-I: i \  ;I wj>rr r -  

srr~ratiue firm or household. a kind of ~ruct.rr,yr~ firin 01, hou~uhclld in  the 
economy. Using thc tools of microeconomics. thc rnac~-occurit)r~~ist thcn 
studies how this typical lirm o r  household bchavcs and  ill hchavc in a 
variety of economic circumstances. 

Second. macroeconomists try to cxplain thc ovcl-;ill hch:~vic,~- of' thc 
economy by l ~ g g r r g u f h g ,  o r  adding up, all thc dccihions oi' thc individual 
households and firms in the economy. Thc behavior 01' thc typical lirm or  
household is "multiplied" in some appropriate wag' (and  t h ~ \  ih onc oi' thc 
trickiest points) in order  t o  predict the aggrcgatc bch;lviolA ol ' thc cconorny. 
Key variables in the economy. such ah price\. output .  consurnption. ;tnd \o 
un,  are  aggregated. and macrueconornist\ der.ivc v;iriou\ ~'cli~tiuri\  hclwcen 
thc aggrcgatcd data,  from which they 11-y to explain thu linki1gc.l amorlg k c y  
ecnnomic variables. 

Third: macroeconnmists givc cmpiricktl content to  theory by collecting 
and analyzing actual macroeconomic da t a  'rhc cliit;~ rnlpht hc uxcd 1 0  Lcst 
whether a proposed theoretical relationship is viilid. i,r. to 111C;L\tlr.c' ;I ~ ' ~ l i i -  

tionship quantitatively, o r  to explain the past history ut'an cconilrny, 01- ti, 

support somc prcdictivn about the furure course of the ccunonly. 'I he \pcci;il 
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field of rnur.rort~u~zom~tric.s studies the formal ways of linking mactoecn- 
nomic theory and aggrcgatc data for these various purposes. 

Many of the key issues studied in macroeconomics involve the civerall lcvels 
of production, unemployment, priccb. and intertlatinnal tradc in the ecotl- 
omy. Analysis of these key variahlcs. in turn. I-ests on the answers ro scvci-a1 
questions, Whar determines their currcnt lcvcls in an economy'? What dctcl-- 
mines changes in thcse variables in the short tcrrn:' And what cleterminc\ 
how these variablcs will change in the lo!~g term.? In  essence. we  examinc 
each of the key variablcb fi-om various time pcr\pcctivcs: Ihe present.  tho 
shot-t run, and the long run.  Each  time horizon rcquircs that we ilse different 
models as we try to  uncover the particular fdclui-s thal determine thcsc 
macroeconomic variables. 

The most important single measure of production in thc economy is thc 
gwss domc.sric: prvdr1c.t (GDP), ;I statistic that aims (0 mcusure the total 
value of goods and service> prorluced in the geographic boundaries of an 
economy within a given period of timc, The  calculation of GDP,   hat i ts .  the 
adding togethcr of the market value of all thc million3 of kinds of outputs in 
an economy in an appropriate way,  is obvious1 y not c;~sy.  Economic statisti- 
cians also take care to  distinguish between nonlin(11 GDP. which measures 
the value of goods and serviccs according to their current markct prices, and 
the reulGDP. which attempts to mc;-lsure the physical volumc of'production. 
Ifthe price of all goods doublcs but physical production rcmains the same. 
then the measure of nominal GDP doubles while real GDP rcrnains un- 
changed (because the physical volume of production is not affected by t ht: 
price changes). Gross nntionlil  prndlrcf {GNP),  a C I C ~ E C I Y  ~ ~ c l a t e d  concept.  ili 

the sum of GDY and the net incornc rcceived by domestic thctors of' procluc- 
tion (labor and capital) from outside thc economy, that is. from the 1-es1 o f  
the world. 

Figure 1 - 1  shows the titne path of'rcal GNl'(togethcr with the titne path 
of unemployment) in the United States  during the twentieth ccntury . Notice 
first that real G N P  has followed an upward trend throughout the century. 
The United States, togcther with much of thc world, has enjoyed Ic~nk- term 
economic growth. Macrocconurnists focus much oi' their effort on explaining 
this growth. What arc the sources of long-term growth'? Why do some coun-  
tries grow faster than others for long pcriads of time'? Can government 
policies affect the long-term growth ratc of the economy? 

Notice that growth in GNP may be positive over long pcriuds. but i t  is 
not smooth year to year. In  fact,  G N P  has actually declined from one year to  
the next on several occasions during thc ccntury. The  period of decline 
usually lasts for a year o r  two before the upward ascent of G N P  \tarts again. 
These short-term fluctuations are known as brrsirrc.ss c,?-.c,ir.s. Thc shaded 
areas in the figure identify thc phases of the business cycles. 'I'he monicnt of 
maximum output cxpansion during a cycle is called thc pr~uL; the Inwe\t 
point of a cycle is known a s  the i ro l igh.  These point5 arc identified in thc 
graph with a vertical line. A full business cycle extends from one bi~siness  
trough to the next. 
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Figure 1 - l a  
The Time Path of Real GKP in the United States, 1900-19YO 

(Data fi~rrlrn 1900 to 1970. U.S. Hrduricnl Stnt ls t~cs,  Slrrcc,i 1185 ;3h r r k ~ r i  I 1  5; j r r ~ r , ~  1070 t,, 1901): 

Economic Rcpurt of the President, 1991, Tublt'.; B-2  u m l  Lj-32 1 

The United States has undergone 19 complcte business cyclcx in [hi\ 
century. The Great Depression. starting in 1929 and cnding cjnly ;t rlecadc 
tatcr, is by far the longest and decpest cycl ical dilwnturn, ;\ cal:lcly.cmic 
worldwide evcnt to which we shall often return in suh.;equcnt uh;iplcrs. 'Yhc 
fall from peak tu trough at the start of thc Circa1 I'lcpr.c..;sitm l i i\tcd 4 3  
months .  from August 192'3 to March 1933. and the follnwing exp;rnsion, Frotn 
trough to peak, lasted 50 mclnths, f rom March 1933 to M a y  1937. 'l'hit lcvcl 
of output at this pcak was still below the <>ulput uf 1929. I t  W ; I ~  1101 itntil thc 
next expansion, linked to the military buildup prcccding World War 11. that 
the 1929 level of production was reached. Thc longcxt pc;rcrtirnc c yclicitl 
upturn, mcasurcd by the period between a trcwgh ;~nd  thc fidfcjwing pc;tk. i\ 
the expansion of the 1980s. which lasted from Novcn~hcr I YX2 until thc third 
quarter uf 1990. 

The understanding of business cyclch is a mrijor goiil id mxcroccrlncrm- 
ics. Why do business cycles occur'! What deterrnincu the wvcr-ily 01' ;I dc- 
cline in output in any particular bushes5 cyclc'l What ;\re thc tconi)niic 
forces leading tu a temporary decline in pmduction. and w h ; ~ ~  li,rcc\ Ic;ld to  
a restoration of economic growth'! Are bu\ine\h cycic\ ~ i i t ~ r c l l  by uncx -  
pecttld events, or "shocks," hitting the  economy. or arc they drivc-n by thc 
workings of predictablc intcrnal dynamic forccs'! What kind4 of hhocks to 
the economy are most significant? Hew regular are husincsu cyc les in their 
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Figure 1-1 b 
The Time Path of Unemployment in the United States, 1900-1990 

(Data fro?rr 7900 to 1970: U.5, tlistr~rical Statistics, Sr'rrr's I)#,?-Xri u ~ d  F1-5, 1 r o 1 ~ 1  19711 t u  IPYO: 
Ecunumic Report of the President, 1991, T~rblr's H-2 u ~ d  8-.32.) 

length, severity, and thc intervals between them'! Can government policies 
smooth out, or eliminate. the short-term fluctu;ltions in Ihc  cconorny'? Thcsc 
are some of the key questions that are raised, and at ]cast partly answered, 
by modern macroeconomics. 

Unemploymcnr i s  a second kcy variable that macroeconomics investi- 
gates. The unemployment ratc, also shown in Figure 1-1.  rncasurcs thc 
number of people who are without a job and are activcly searching for a job. 
as a proportion of the total labor force. Noticc that there is n o  discernible 
long-term trend in the unemployment rate during the century. In each dec- 
ade, the unemployment rate has tended to average around 6 percent of the 
labor force. with the notable exception of the Great Depression era of the 
1930s, when unemployment rcachcd unprecedented {and socially tragic) 
rates of over 25 percenr or more. Short-term movements in the uncmploy- 
men1 ratc arc related to business-cycle fluctuations, as the figure clearly 
shows. Downturns in output are associated with increases in unemploy- 
ment; upturns are linked with dcclincs in the unemployment rate. Thus, i t  is 
hardly surprising that the study of business-cycll: fluctuations i s  intimately 
related to the study of unernploymcnt fluctuations. 

A third key variablc that interests macrocconomists is the in,Jirifir?n 
rare, which measures the percentage chungc in the average level of prices 
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p = l ' r e l ~ c ~ ~ i r u r y .  

Figure 1-2 
Inflation Rates in the United States, 1900-1Y9(1 

(Data { Y L I ~ H  I9(lO to 1970: U.S. Illstorical Statistics, St,rlt,> 1)$5---Hh t r ~ t l l  I I >, /rt)uI lL17ft t4> j [ ~ ? f j  

Fcunuinic Report of the I-'rt.sident, 1941, '105lrs R-2 1112ci H-3.? ) 

in the economy. Figurc 1-1 shows thc infl;~tion rate in thc Ilnitcd Stale\ 
during the twentieth century. using as a me;i\urc ot' inflution the i~nnu;il 
changc in rhe consumcr price index. This index. which wc ~ ~ S C L I S S  in thc 
next chaptcr. measures a weighted averagc of price5 ol 'consumcr good\ in 
the economy, where the weights in thc iivcragc dcpund on Ihc zha1.c~ of' 

consumer spending on each of the various typcs of gc)i,cls. 
Perhaps the most i ~ n p ~ r t a n r  thing to see in thc di;~gr;irn i \  rhc long-term 

change in the pattern of inflation during the ocntu1-y. Bcfclrc World War 11, 
inflation wa5 both positive and ncgative: that is, pi-iccs both row and kll 
from one year t o  thc next. Aside from thc burst of high inlli~tion during 1914- 
1918 linked to  World War I. inflation rates were gcnerillly low, and often 
ncgative, before World War 11.  Thc average price lcvcl in  thc UnitcJ St;itcs 
actually fell sharply during the first Sour years of the Gi-ei~t Dcptcs~ion,  from 
I929 to  1933. After World War 11, howcver. inflation has ;~lwnys bccn po3i- 
tive-that is ,  the price level has ri\cn every year from t hc ptcccding ycur, 
Inflation tended to worsen at the end of  the 19hOs. and got rcl;~tivcly high in 
the 19705, though nowhcre nearly as high as it was in some dcvcloping 
countries that we study later. In the 1980s. thc avctagc inflation r;itc fell 
bclow that in thc l970s, but it was still high by the \tandar.d\ of'the first half 
nf thc twentieth century. 

Thcsc hhifts in inflation over the course of the century ntisc scvcral 
very important and perplexing issues. What dctcrrnine\ the long-tcl-m aver- 
age level of inflation in an economy? Why has inflation in  thc llnitcd Statex 
been higher in the second half of the twentieth L ~ I I ~ u I - ~ ' . '  What dctcrrnincs 
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short-term fluctuations in the inflation rate? Why, for cxamplc. was inflation 
particularly high in the 1470s but less high in the 19XOs4! How arc changes in 
the inflation rate related to the business cycle:' Specifically, arc booms asso- 
ciated with increased rates of inflation and recessions with declincs in  infla- 
tion rates:' 

These questions about inflation become even more intriguing when wc 
make a cornparison of intr~.national inflation rates. I n  Table 1 -  1 .  we show the 
average inflation rates for t w o  different groups of countries during the past 
decade. The differences are, indeed. enormous. While annual inflation never 
reached 10 pcrccnt on avcragc in thc industrial co~lnti-ics. it was above 100 
percent for 6 years nut of 10 in Latin America (and in 1989 it  went ovcr 1.000 
percent). Why are inflation rates in Latin America consistently far above thc 
rates in  other parts of the world'? We shall see that inflation is intimately 
connected with the monetary system of an economy. Long-term patterns in  
inflation rates are related to the  methods of issuing money in  an economy. 
Short-term movements in inflation are often closely connected with changes 
in the money supply that result from budget deficits or changes in monetary 
policy of a country's central bank.  In particular, Larin America's high infla- 
tion rates are linked to large budget deficits in the past decade. 

The fourth major variable that rnacroecono~llists look at is the r,.ridc 
bulunre, which rneasurcs a country's cxports to thc rcst of' Ihe world minus 

INFLATION I N  ' r H k  1980s: LA[-IN 
AMERICA A N D  THE INDUSTRIAL 

COUNTRIES (PERCENT) 

Latin Industrial 
Year America Countries 

-- 

Source: Frrr Lrrtin Aazrric,tr, 3r.r E(. t~uomir,  Cotr~rnis- 
sion Jnr Lrrrin Anrerrtu ilrid tlrc Crrrihhcrln. littircd 
Natiuns, Preliminary Overvi tw uT the L;l!in hmrri -  
can Economy. i Y Y 0 ;  fi jr 111~ i~id/ t .~tr i( i l  u > i i ? i / r i e > ,  w r  
inrernnrionrrl lMunt.rtrry f 111tt1, World ficonomic 
Outlouk. Mr~y 1990. 
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its imports from the rest of  the ~vot,ld. When a coilntl-).. i \  cxp01-ting rnoru 
than i t  i s  importing. we say that the counli-\;. h;i\ ;i rr.rrrlr . \ r ~ t - p l r ~ . \ ,  wh~ lc  in thc 
opposite case. whcn imports outrun cxpol-t.;. we Xay (hill ;I cr~tlrltt.y h;t\ ;I 

trc~clr rlryic.it. For moat of the twenticth ccntu~.q,. t'or cxamplc, thc United 
States had a Iradc surplus. After 1970. howevcr. it morc l ' ~ - c r ~ ~ ~ u n t l ~  had i t  

trade deficit, and during the 1980s. thc trade deficit ~-c:tchctl \cvc~.ii l pcrccnl 
of GDP. and thus became quite signific;int. 

The trade halaizccs of the United Sliitc\. Iicrmany. iinrl .J;il~;i~i (IIII.III~ 
thc past decade, nlcasured as a fr;-~ctivn of each cullntrq ' 4  1 ;I)]'. k11.c: tfcpicted 
in Figure 1-3. Note that the  U.S .  dcficits hatrc bc.c.11 mittchcd hy s i~rplu\c\  in 
the trilde balances oF ~ h c  other  two counlrlcs. U'hilc thc Ilnilccl Sl;tlc\ h ; ~ \  
bccn importing more goods than i~ ha5 becn cxp111.ting. thc oppo\itc is 11-IIC in 
Ccrmany and Japan. 

What i s  thc  significance o f  Ihc ti-adc hitlut~cc. and wh;~ l  i lctc~'tr i i t~c\ i t s  
rnovetnents in thc short run and long run'! 0 1 - t ~  hcy to ~ ~ n i l ~ t t ~ l i n  thc 
trade balance is 10 under.stand that 11-adc irnh;~lancc\ ;II-I: c lowly  linkcd to  

financial flows bctween countl-ies. Generally spciiking. whcn i t  c{\unlry irn- 
ports more goods from the rest u l  rhc world than it cxpc\~-t\. i t  nlu5t pay I'or 
those import3 by bnttowing trom the re\t ot' thc uol-Id. 01. by c;141ing in on 

loans that were made tv  thc rc\t of the u-orld in a n  uiulicr pct-ir~d. O n  thc 
other hand. when cxports exceed impurts. thcn thc c'ounli-y i \  gcncri~lly 
lcnding to the rest of thc world. Thus. our study of 11-;1ilc i n l h i ~ l i i t ~ ~ c \  i+ 
closely linked to o u r  study of why residents in onc coun11.y t )osro~v 01. ICIICI 

Figure 1-3 
Thc 1-rade Balance as a l'ercentage nf Grvss Durnest~c I ' r r ~ c j ~ i r  t i l l  I ;cr t i~; lnv,  
Japan, and the Unitud States, 198i3-1989 

Ycar - United States ""' Japan --- Gern~arly 
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from residents in other parts of the world. Thc Uniled States has bccome a 
major borrower from the rest of the  world in thc past decade. while German 
and Japan have bccome major lenders. Why? And what arc the conce- 
quences for the United Srates in the short run. medium run, and long run of 
borrowing from the rcst of thc ~vorld'? What are the consequences for Gel-- 
many and Japan of lending to thc  rcst of the  world. including the United 
States? 

If we view macroeconomics in its broadcst terms as t he  study of aggregate 
trends in  an ccononly. then we can say that the field has been a cci~tral  
concern of economists fur centuries. David Humc made one of the earlic>t 
breakthroughs in macrocconomics in the eighteenth ccntury lvhen he ~ t u d i c d  
the linkages between the money supply. trade balance, and pi-ice level in  an 
economy. 

This great breakthrough. now kn0n.n as the i?tclrrrtiirF L I ~ , D I . C I ( ~ C ' ~  10 1/11' 

balance oj'paymcttrs, still provides a skirting point for theories linking mon- 
etary policy and international trade patterns. Si~nilarly. studies of money in 
the eighteenth and ninctcenth ccnrurics uncovered the basic qiruntirj t I t ( ~ < ~ r . ? .  
ofmoncy which is still the foundation for modern monctary analysis. 

Despite these vital conttibutions to our understanding of aggregate 
economics, the field of rnacroeconornics was not really r ecogn i~cd  a h  a 
separate discipline until the twentieth century. Three events were of funda- 
mental importance in thc dcvclopmcnt of the field. First. economic statisti- 
cians began to uolle(*r und sysretrrrrrize upgrcg(r!cJ cln~u which provided the 
scientific hasis for macrocconc~rnic investigations. Much of this data collcc- 
tion was promptcd by World War I :  during which governments rccogni~ed 
that they needed better statistical inf'ormaliun in order t o  be able to plan and 
carry out their war ct'tbrts. Ailcr Ihu war, there w a s  a major push to improvc 
statistical collection and analysis. 

The National Bureau of Economic Rcscarch (N BER). a private U .  S. 
research ins~iturion. carried out some of the seminal work in data collection 
and analysis, beginning in the 1920s. This effort was led by Simon K u ~ n e t s ,  
who would later win the Nobcl P r i ~ c  in E c o n o ~ l ~ i c s  for his fundamental 
contributions in this area and in the study oP modern economic growth. By 
the 1930s. using concepts developecl b y  Kuznets and othcrs, thc United 
States had a consistent sct of nalional income accounts data urhich could be 
used to study macroccvnomic trends. In the following decades. thc national 
accounts were systcmatizcd by  other economists, including Richard Stone. 
another Nobel laut.eate. and now almost all countries in the world prcparc 
the basic national accounts data that arc vital for macroeconomic analy3i3. 

A second major impetus of modern macrocconomics was the careful 
identification oC the birsincss ~ y 1 . 1 ~  as a recurrent cconornic phenomenon. 
The advance in umpirical knowledge uf the business cycle was madc possi- 
ble by the very improvements in thc rnacruecunomic data that we just ilc- 
scribed. Once again, from the 1920s on the NRER played a key role in 

Humc's classic work nn this sub,iect. -'OK the Balance of I'radc.'. was uriginallq. pub- 
lished in 17.52. See hi5 E.s~rd?..s, :Morrtl, I'olirir-ul tir~d r.itrrtri?. Vul.  1 (London: l,ongm;~ns Green .  
1898). 
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improving the understanding of the businchs cyclc. 'I'hl-u~igh thc \tildie.; ot' 
thc cconomist Wcalcy Clair Mitchell, it becanic incruasingly ;\pp;lrcnl thiit 
the U.S. econonly was subject ru recutretll Linrl cs~ctlti;~lly s im~l i i~ ,  husi1ics\ 
cyclcs. Illitchell showed that kcy cct>nomic l!ariahles ~ c . h  ;!\ invuntorics, 
production. and priccs tended l o  change in u syhtcm:~tiu wily in (hc coul.xe of 
a typical business cycle. 

The third &I-cat impetus tou'iitd the cl-ci~tion o f  model-n In;lurcwconom- 
icx was ;i c~taclysmic historical event. thc C ; r r l i r r  I)r)prc , i  Iioir. 'l'his cliwxter 
contjni~es to horrify the wol-Id in the \call: ot' hutn;iti \ i~ t fc~- ing t t i ; i ~  it pro- 
voked. and in the political consequznccs I hat followcd t hiit suft'cring. Ilclno- 
cratic govcrntnent~ wcrc toppled in thc cuurw of lhc cc~,nc\rnic' cl-i\i\, to hc 
followcci by fascist govcrnmcnts in tiorrn;~nq,. Iliilr;. i111d J;ip;in ~ ' h i c h  wxnt 
on lo stnrr World War I l .  'I-he Great r)cprc\\ion sl~rrtcd in 1020. whcn ;~lrno\t 
the entirc world sui'f'crcd an enormous declinc in ot~tput and ;in unprccc- 
dented ri\c in i~nemployment. I n  thc carly I030\. I'or cx;implc. ;i~-o\iricl onc- 
fourth of the entire labor force in  Ihc Linitcd Stutc\ could not lint1 ;i,juh. i ticjx 
1 -1  describes the dimensions of lhc GI-cat IIcprcs\ion in mars ~ l c ~ ; ~ i l . j  

Thc Great Depl-cssion defied the undcl-\tanding ol'thc c l i ~ \ \ i c i~ l  ccono- 
mists. who predicted that nornlal mai-kct force\ u o ~ ~ l d  prcvunt 1:ll.g~-xcitlc 
and \uctained uncmpli7yment ol' the WI-t cspcricnccd world~viclc in the 
1930s. The event called into qucstion the basic: tcnct\ of  cconom~c\ LIP to that 
time. Thc brilliant British coonomist Juhn May11al.d Kc'ync\, who livcd 1'1-on) 
1883 to I946. put macroeconomics on its mrsdcrti iOul-\c hy pttlposjng ;i new 
theorctical fi-amework to explain the Great Dcprc\kion ( a \  wcll ;I\ Ic\\cr 
cconomic fluctuations) and by auggcsting spccific gi)vernmcnt pi)licie\ to 
cuunteraut the Dcprclisinn. 

Keynes's muin ideas concerning economic iluctuat~on.; wcrc ct>nt;~incd 
in Tlzc C;rrr~.r,el T /~r )or -~  oj'Enrployn?c~n,, I r ~ r ( t r . r ~ . s r  (rr t t l  ,2forrc~y,  which Kcync\  
published in  1936.  his is probably thc most influcniial cct,nolnic tri1c.t 01. 
the twentieth ccntury. even though we non \cc irnpor-t;~nt hhol-tcoming.; 
in the analysis, Keynes himsclf made great conti-ihution\ th i~t  wcnt hcyond 
the ideas in this book. such as hi; work otl csl;rhli\hing thc Ititcrn;ition;il 
Monetary Fund and the post-World War I f  in(cri i i~t i1)n;il r t~or~ct i i~-y \yctcrn. 
His ovcrall influence on cconomics wa\ ju  c.r1cn\ivt' t t i ; i t  ~~l;tc~-occl)rlornist~ 
havc ever since classified themselves 21.; "Kcync\i;iti" and "nor)-Kcync\- 
ian," depending on how closely they wi\hcd t u  a\\oc'i;itc t h c ~ r i \ ~ I v c ~  with 
Keynes's views and policy recommcndationh. {M'c \hiill scc. howcvcr, thiit 
half rt century af'tcr thc Great Depl-cssicsn, thi5 di\tinc.lion hiis bcuoolc ;I bit 
rhrcadbare. 1 

Keynes's central ahsertion wit3 that markct ccono~nie\ ;~rc not 
smoothly self-regulating; that  is. they do not guas;inlcc low Icvclh ol 'uncm- 
pluymcnt and high Icvcls nf production on a regular h;~xis. Instuiicl, hc pro- 
posed, economies arc subject to la]-gc fluctuation\ t h ; ~ ~  ii1.c d i~c.  a t  Ic:l\t in 
part, to swings between optimism and pes\imi\ni that ai.ti.c.t the ovcrall 
levels of busincv investment. A \wing to pc\simi\m in thc hu\incs\ conlrnu- 
rlity pruntpts a sharp dl-op in investment which. it] tur-n. citn pt{)~:okc ;in 
overall fall in production and a rise in u n e m p l o y ~ n c n ~ .  

Once an cconomic downturn ax deep as thc  Iircat I)cprc\\ion get:, 
underway, Kcynes argued. i t  i h  not elimina~cd I-;ipidly h y  mar kc^ Korcus 
alone. This is in part bec:lusc certain key PI-iccs in the cconomv, part icu1;lr.l y 
thc average wage Icvel. are not vcry flexible and do  not mtwc rapitlly when 
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Box 1-1 
The Great Depression 
The Great Depression of the 1930s was thc largest cconomic dchacle of 
modern times. Between 1919 and 1932. industrial production plummeted 
worldwide. falling almost 50 percenl in [he IJnitcd Statcs. about 40 per- 
cent in Germany. close to 30 percent in  Fr ;~nce ,  and "only" I0 percent in 
the United Kingdom. where the economic d i ~ n t u r n  had started in the 
1920s. Figure 1-4 shows the trcnd in industrial PI-oduction during t h e  
period 192.7-I938 for these f i ~ u r  countries which thcn had thc largest 
industrial17cd economics in the world, 

The industrial counti-ies also cxpetienced an unpar-alleled d(:fllitior~, 
with prices falling by almost 25 pcrccnt in thc United Kingdoin. slightly 
over 30 percent in Germany and the Unitcd Slates. and more than 40 
percent in France. ?-he greatest human cost+, however, were rcflccted in 
unemptnymcnt. which soared tn astounding, indeed tragic. Ievcls. '1-he 
U.S, unemployment r-atc ruse t o  onc-fourth o!' the entire lahor force in 
1933. Germany also cxpcriet~ced ii catastrophic rist. in unemploymen~ 
during the 1930s. 

The Gtear Dcpl-ession ~s ; is  a global phent3mcnon. sproiiding out!vard 
from the developed countrics t o  the developing countricx. Throughout 
Latin America, Africa. and Asia. economics collapsed when the prices uf 
raw materials export5 fell in wui-ltf markets following u sharp drop  in 
demand from rhe industrial counti-ies. Political instability followed in thc 
wake nf econonlic collapse. Dictatorships arose in rn;iny cuuntrie\ in 
Eurupe, Japan, and thc developing world, us democr~icies  WL'I-c unab le  to 
cope with e c ~ n ~ ~ n i c  chaos. Hitlcr's rise to power can be linkcd dil-ectlq to 
the profound economic crisis in Germany. 

The leading industrialized countries responded to the crisis hy in]- 
posing trade hiti-1-iers on irnpc~rts from other  countrics. with thc  airn of 
increasing demand for domchtically p r u d ~ ~ c e d  gijods and thereby putting 
people back to wol-k. l'hc policy. however, was seriously misguided. 
since it had the indircct effect of increasing unemployment abroad.  W h e n  
virtually all major count]-ies pursucd this disastrouh course,  international 
trade collapsud, efficient ecut~omic  linkages among countrie\ were rup- 
tured, and in rhe end. unemployrncn~ xsas cxacerhatcd evcrywherc. 
Charles Kindlehcrger has illustrated rhils startling collapsc of world tradc 
as the inward spiral shonm in Fig~lrc 1-5. 

What werc the causes of this large and gcncralized cconomic down- 
turn'! Economists. historians. and social scientists in general have not 
lacked for hyporheszs .  Indeed. mul-c than a n y  other  cvent. t he  Great 
Depression has spun-ecl thc lield of m:~croeconomics. Kcynes was the first 
to providc :I lucid cxp1:lnation oC the phcnornenon. He blamcd the insrabil- 
ity of invcstor confidcilce a s  a rnajol-factol- in thc onset of thc Deprcssion, 
and in the Gcnurirl Tlirory h e  pruvided a rich maol-occotlomic fratnuwork 
within which lu account for thc prolongud i~nsrnpluyrnent during rhe pz-  
riod, as well as to propose some I-oles that fiscal and monctary policies 
might play in counteracting tho crisis. 

A generation later. Milton FI-iedman, the Nohcl laureate, and his 
coauthor Anna Schuartz. centcrcd their cxpl;~nation o f  thc Great Dcpre.;- 
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sion on the overly contractionary monetary policy practiced in thc U n~tccl  
States during the years 1929-1933.: In their n u u  cl;i%hic tcxt.  1;ricdrn;tn 
and Schwartz stress that rnonctarbr policy fr~ilcd ctlrnplctel). t o  counlcr:~cl 
a tidal wave of bank f;lilurc3 in the United St;ttc\ in the ciu-ly I930\. and 
thercbv failed to prevcnt a normal do\vnturn in thc husinc\s cycle f'rom 
turning into a calamitous dcprcwion.  

The explanation of Fr-iedrnan and Sch\r.;irt/ hiis, twcn h ( ~ ( l y  ~ . o n t c ~ t ~ C I  
by others. Charles Kindleberger ot' MII'. an  ;~ccl;~irncii ccimornic hi5to- 
rian. has argucd for a more intcrnatii~nal in tc rprc t i i~~on.  ' I r i  his view,  the 
major countries did not countera t the t.cunvmic doh r11ur.n t h;it \ t ; l r~cd in 
the  late 1920s hccausc there w ~ s  no ccunornic Ic;~dur\hip i l l  thc world 
level. Thus*  the downturn became ii ctcprc\~ion.  Ncithcr thu l l  rlitccl 
States nor  thc United Kingdom exercihud thc Icai!c,-\hip t h ~ t  coulJ  have 
put a brakc on the downward spiral of thc wul-Id ccrlrioIiiy. by cirlling i i  

halt t o  thc tariff escalation that crippled ~vor ld  11-iirlc, (or in5t;tncc. o r  hy 
providing credit t o  help Iinancc an econonlic rccovci-y. Not only tlid the 
Unitcd States  not provide leadership in prcvcnting thc I ~ r c ; i k ~ l o u n  of 
world t rade,  but by adopting the highly prutcctinni.;l Smoc~t-Iliiwlcy t i ~ t , i t l '  
in IY30, it was. in fact. one  of the worst ufl'cndcrh. 

In Kindluborgcr'.; view. this lack crf Icadcrship w;rh ;in ;tccidcnt of 
his lory  thc United Kingdom war fading ;ih a ~ t o r l i l  lcadc~.,  b11t ~ h c  C,*~ii~cd 
Stalcs had not yet  taken up lhc rcsponsihilit ic~ vi' Ic;t~lc~~\tiip in  thc 1930s. 
Nor wcrc there the international  institution^ lihc l he 1nturti;ition;il Monc-  
rary Fund and the World Hank that might havc contrit>~rtcd lo ;In ;irnclir,- 
ration of the crisis by p r o d i n g  loan\ to countries in d~.;!r-e\h. 

Still anothcr  explanation hi13 bccn oft'crod b y  f'ctcr 'I'c~rlin ol' MI I.. 
who  argues that thc Cil-eat Dep~.ession was the dcl;tycd 1-c\1111 of Worltl 
War I and the continuing conflicts aftcr the u~;u.."n illher wor.cls. thc 
conflicts over  thc war were simply carricd ovcr to con(lic.l\ over  the 
peace. The victors and the vanquishcd in thc u.;~t.  urgl~cd hit tcrly ovcr  will. 
reparatiuns. intcrnatinnal loans. and vrhcr financial i\\ucx. A t'r.;lgilc wch 
of war debts and war reparations lctt most of thc c o ~ ~ n t r . i c ~  in I<urupc: 
exlremcly weak financially. Morcnver. it was rljfficull t i )  \r)lvc t h e w  con- 
flicts because they wcrc in part a proxy (or dccpcr  f~at . ;  ;inrl ;inirnos~tiec 
among the conflicting European counti-iej. 

If the war  and subsequent economic: and political di\pulc\ in 1:utupc 
were key shocks that led to thc Grcat  Depression, i t s  'l'crnin proposes. 
what wcre the mechanisms that propagated thc Jcprcssion t'l-om country 
to  country, first among the industrial countrich, and thcn 1 0  thc rcst of the 
world? Temin argues forcefully that the international rnt~nul~iry arrange- 
ment at the time, the gold standard. was the main l'orcc i t )  prop;lg;~ting ~ h c  
economic collapse. As we shall sec. the gold ilunclii~-cl pt'cvcnts count r ic\  
from pursuing indepcnden t monetary politic\, c\pcci:lll y cxpan \ioniiry 

See  Chaptcr 7.  "The Grwt  (';ot~lrac[ion, 1929-7 1:' 111 $1, Fr ~ctir~i;~rl  ;rnd /I. Scl~u:rr.~/ .  rt 

M u n ~ f a r y  f f i . $ r o q  c?fr/ir I . ' t r ir id  S t i r r t ~ s ,  1867-IYbO tPr~nccla~r~, N.I. N;rr~on:rl t311r~c;ru of  t.co- 
nu~nic Research. I'tincctun U n i v e r s ~ t y  I J ~ . c i $ .  IL)(d). 

' Klndlcberger's views art. prewt l~ed in hl? l~clr>h / / w  M ; , , I - / < ~  r r r  I ) r ~ l > ~ - r , \ ! , r , r r  1 9 3 - l 9 . N  

(Berkrlep and Lvs Anpclcs: Univer,hity of C ; ~ l ~ l o r r ~ i a  h e \ \ .  1Y771. 

"CC h i s  Lc.\.sow.s f r r~m 1/16> (;reor l)rtprr,? i l o t ~  Il'iinlhr id&<. L1.4: I hc MI I' 1'1 c \ \ .  I O H ~ J .  
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policies that could have contributed t o  the  reversal of the Depression. As 
Barry Eichengreen and Jci'frey Sachs have shown, countries that brnkc 
from the gold standard earliest were also the first to recover from the 
depths of the Depression.' 

As with many issues in economics, there is no universally accepted 
view of the causes and propagation mechanisms of the Great Dept.ession. 
Rather. there remain several different explanations, cach focusing on a 
different aspect of the crisis, and each conveying a part of what is undeni- 
ably a complex macroeconomic phenomenon. 

g loo . T :....* . . ,,,L--C - *  .".. . . J .  . . * .  5 '. 
j 9 0  > ' t ',*. \ \ .  ' 

4 t  
\ -* 
t * 
\ '. I - ., 0- I '\ ; *'+ ' 'a- ' .'. / - _  

Year - United Slates ""' France --- Germany ---- United Kingdom 

Figure 1-4 
Industrial Prnductiun in France, Germany, the United Kingdom, and the 
United States, 1925-1938 

(Fron! Peter Ternill, Lessons from the Great Deprcssiun, Cnmbrid,ye, M A :  M f T  Prt.ss, 1989, p 2 . )  

adverse shocks hit the economy. Kcynes suggested that  critical ad.justments 
in macroeconumic policies. especially shifts in government spending and 
taxation and in monetary policy, are nceded to countcract economic down- 
turnsand stabilize the cconomy. Keync5's argument that governmcnts could 
implement stuhiiburinrl puiic'ies to prevcnl or countcract economic down- 
turns came to be so widely accepted that his ideas wcrc collectively chl-is- 
tened the "Keynesian Revolution." 

Though his spccific ideas about economic fluctuations have proven l o s  
"general" than the Grner.al /'henry suggests, Keynes made a fundamental 

' See their al9ticll: -'Exchange Katcs and Economic Hecuvery in thc 1930s." .lnrr:-no! o f  
Econumic Hi.s!op. Deccmher 1985.'' 
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Figure 1-5 
The Collapse of World Trade, January 1929- Mi l rch  
19 33 

( Frorrr Cllarlt.5 K t ~ l d l ~ b r r ~ y r r ,  Thy Wurld in IIrprcssit,n lL,2Y- 1939, /{I,/ llr.11 
nnd Lus Ari~rles: Ilnir.t,rsrty (ti O l ( ! o r , ~ ~ n  Prt..;;, 19r3, 1 1  i:? C' , l j~~ t~ -~ ,y I : t  ( 

1986 by CTiurks i'. Krndlc!)urgt~r) 

and permanent contribution t o  the scientific > t  u d y  oi' t hc r i i i icrocut~nt~~ny.  
Many of his basic ideas. his aggregxtc dcmund and supply i.1-;imcwo~-k, [or 
example, are still at the centcr of modern macrtreconi~mic.;. Othcr- k c y  idea\. 
especially those involving poticv r e c c ~ m r n e n d ~ ~ t i o n ~  abot~t ~niini~pcrncnt of- 
the budget and the money supply. are  in di\putc. howcvcr. 

For the first 25 years after the end of Wol-lti Wwl- 1 1 ,  Kcyr1e5's policy 
recommendations were in the ascendancy throughout thc world. 'l'hcru wa\ 
a growing confidence that governments co~ i ld  pl-cvcnt cconornic downturns 
by actively manipulating budgetary and monct:u-p politics. Mo51 OK the 
world's economies grew rapidly. without x r ioux  cconomic downturn\ and  
without high inflation. Events seemed to tsuhrtantiatc the a~. r iv i~ l  ot'a ticw cr;~ 
of macroeconomic stability. But then. in thc 1970s. t hc cct,tlomic plcturc 
darkened, and confidence in Keynesian economics began to w:Lne. Much (A' 
the world experienced sluflution, a combination of ccont ,~nic .rr(r,yn;~tii~n 
(low or negative output growth and high unemployment) Ir,gcthcr with high 
inJEnlion. This particular cconomic affliction .;ccmctl 10 hc impervious to 
Keynesian policy recommendations. 'There secmcd to he no way to use 
macroeconomic policies t o  keep the economy \table. 

In fact, t o  many economists and nonecunomi\t\ ,  i t  began to ilppc;Ir that 
stabilization policies were actually a major source ot' rancweil  inst;~hility. A 
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"c~unterrevolutinn" began, in tvhich people began to  blamc activist govern- 
ment policies themselves for thc stagflatiot~. 'This "counterrevolution" had 
its share of brilliant and influcntiaI thinkers. of which the most important has 
been Milton Friedman. A Nobel laureate. Friedman. together with hi3 col- 
leagues at the University of Chicago, put forward a doctrine that was anti- 
thetical to Kcynesianism, the dncrrinc that became known as vlonrri lr isrn.  

The monetarists argued first that market economic\ wcre helf-regulat- 
ing; that is, if left alone, econonlies would tcnd t i1  return to  full cmployment 
on their own. Second, thcy argued that activist macroeconomic policies 
were part of the PI-oblem. not pal-t of the solution. Rased on an extenlive 
historical analysis of the United Statcs. Friedman and his coauthor Anna 
Schwartz argued in A Monerrrr.? Hisrory of rhc UtlifpcI S ~ U I ( ~ . $  thal economic 
fluctuations are t o  an important extent the rcsult of shifts in the mnncy 
supply. Friedman and his t.ollowers suggest that a stable moncy supply. 
rather than a variable money supply (tho presumable result of an activiht 
macroeconomic policy), is the true key to  a 5table macrueconomy. 

The rnoneta~ist counterattack on Keynesian ideas was pushed even 
farther during the 1970s and 1980s by the so-callcd bchool uf I IC 'H*  ( ' I ( I . S . T ~ C . [ I /  
mac.roet.unornir~s led by Hohcrt Lucas of the University of Chicago. Robert 
Barro of Harvard University, and others.  These ect>nomibt s argued evcn 
more strongly than Fricdman that markut cconomies were scll-regulating 

ment policics were ineffectual in systematically s tah i l i~ ing  an 
economy. The proponents of this theory invoked thc coilcept of r~;tiorrrrl 
expect~lfions, to u'hich we shall return many times. to  justify their position, 
Their idea is that if individuals and businesscs form their expcctaliuns about 
future economic events in a "rational" way (as the theorists define that 

nges in government policy will have much les3 ciTect than 
sian models predict. These ideas of the new classical ma- 
re challenging, but  highly controvcrsial. 

Other schools of thought have recently joined rhc dchate. Advocate5 (of 
the r ~ a l  hu . \ - i n~ . rs - r~ ( . i~~  th~>or.y argue that both Keyne5ians and monetarists 
are wrong when thcy idcntii'y Ihe sources of 5hiicks tu the economy. They 
contend t h a ~  i t  is technalngical shocks, ].ather than dcmand shocks or policy 
shocks, that explain Ihe observed fl~lctuations in the cconomy. Other  \cj- 
called "neo-Kcynesians" are attempting to put Keynes's basic ideas (that 
market economics arc not automaticallv sell‘-regulating. that nominal wage\ 
and prices do not adjust rapidly to preserve full cmployment. and that gov- 
ernment policies can help to btabilize the economy) on a sounder theoretical 

Forty-five years after Kcynes's death,  and uf'tcr considerable debate 
and progress in economic thinking, one conclusion certainly can be drawn. 
Even though it was a path-hreaking contribution. Kcynes's "general the- 

era1 enough. Kcynes focused on shocks to the economy 
fts in investment: we now recognize that the economy i\ 
ny othcr kinds of shocks :ls well. While Kc1,nes stressed 

, that an economy would nut necessarily bc able to adjust smoothly to an 
adverse shock-that is. it could not maintain high icvels of output and low 
levels of uncmploymenr-we now know that the ability of an economy to  
adjust depends importantly on its ecunonlic institutions, and these vary 
around the world. 'Thus. our analysis of economic fluctuations strcsses the 

.: great variety of causes and outcomes possible rather than a singlc theory. 
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Much of the agenda of modcrn macroeconomics h;ir erncrgcd l'i.om thc dc- 
bates that Key ncs initiated over economic fluc~u;it ion\.  ,41-C ccl~nornic\ v r ~ l -  
ncrable tu prolonged downturns'? What kind\ ul' shocks hitting t hu cc.onc)nly 
can account for such d~)wntllrns'? Can markc( force\ by lhcnb\ulvcs rcvC1.w ;L 

deep economic downturn. o r  should government policicr hc ~ ~ \ c c l  t r )  I-cc5t;th- 
lish a high level of production and low uncmpluymcnt'! 

While hhort-term economic f uctuation3 iind 5ti t t . r i l i~;i t  ion prllicic\ 
should certainly be important conucrn4 of rn;icrt~ccunornic~. thcy 4hol11~1 not 
be the on ly  concerns, or even thc main concerns. Other i\suc\. \ t~ct i  i t \  thc 
determination of economic grou:th ratt.5, o r  t hc in~cl.niitic,n;rl piit tcr-n\ 01'  
b o r r o ~ ~ i n g  and lending. should be central cotlccl-n\ ;is wcll . A n  ;iclcqu;ttu 
thcory of economic fluctuations must also rcflcct thc ktul t h ; ~ ~  cconrlmlc 
institutions and the structure ui'thc econumy diffcr acro\h cor~n l~ - i c \ .  Whit( i \  
a good thcory of economic fluctuations for thc Unitcd Stirlc\ ~ilighl I ~ c  ii 
rather poor theory for E:uropc. or Japan, or I A i n  :lrnutit.;~. 

This book. thcret'ore. a i m s  to providc ;in c\pcci;rll y hr.oi~l view ol- Inac- 
roeconomics, and it does su in three ivi tyr .  First. a l tcn t im t t >  the d~hitIC over 
short-term economic fluctuations and stabilization policy htri hccn I , U ~ I I - ~ C I C ~  

in order that we may i'c>cus more attention un other ccnr~-;tI u t ~ ~ ~ c . c ~ - n \  of 
macroeconomics. Second. con>idcrable ; ~ t ~ c n t i o n  hit\ hccn givcri lo thc dit- 
ferences in economic institutions in diffel-cnt o o u n t r i c  ~n 111.clcr [hit[ wc rn;ty 
discover a more general macl-oeconotnic thcory. A n  .41ticr-iciin \ I  utic nl . Kos 
cxample, should cure about more than U .S, i n s t i t l ~ t j ~ ~ n j  ; I I I L ~  ( I  .S. ~ i i ; t ~ t - ~ l c c o -  
nomic theory. In  the global economy of the l990h. ;(ti unrlcr\titnding ol'glt~hitl 
macroeconomic events i s  necessary even tu an ;idequiitc ( I  n d c s ~ i i t l i n g  ol' 
dcvelopn~ents  within one's own cconomy. 

Third. we recognize from rhc outset thiit economic.\ ;trc r l l ) c d / r  lo  thc 
world through trade flows and capital flows. and t h ~ l  thc i~ite~-nitlir~r~iil l ink-  
ages among economies play a critic;~l role in thcir ovc~~;tll  m;ic:~-occonornic 
performance. This open-cconomy focus stand4 in cuntr;i+t (o ~ h c  rypic;~l  
closed-economy focus of much of postwar m;icmeconumic41itnii in the IJ nilcd 
States. For a long time, Amel-ican mncruccont~rnis t~  t rc i t t~d  thu Ilrtitcil 
States as a closed economy undcr the assumpticbn that i t  M'iL.1 .iiniply to t ,  big 
to be hoavily influenced by cconomic cvcnts in ihc I-ct of' thc LC~I I I . ICI .  ' I  hi\ 
assumption was never true. and it has bccome more ;ind 1nor.c d;rngcrc~t~\ ; I \  

the Lr.S, economy has become more upen ovcr t i ~ n c  ( ; I \  ~ l lci i \ t~rcd.  ('01. exam- 
ple. by the  ratio of exports and imports to (;I1I3). .4nrl i l '  t hc ;i.;\unlption was 
false for t h e  Unitcd States. i t  was prepostcrcju.; fo r  m w t  tlthur ccononlic\ in 
which trade and capital flows are a durniniint, if nrlt i l r c  clorninant inllucncc 
on thc national cconomy. 

The closcd-economy bias of U.S. rnacroeconc,mi\ts pel-mc;~tccl Initcro- 
economic dcbates uol-ldwide becausc of the pr-cdr~rninitnc 01' ttic llnilctl 
States in thc development nf the ficlci for  much of thc po\lw;t~- pcl.i(~d. l'hitt 
predominance is now fading. for the heallhy rua\otl t h ; i r  ni i tc r~occono~~~ic  
science is booming throughout the world. But a! thc \umc tirnc, I hc Icgi~cy o f  
the closed-economy thinking has been hard to \hakc cvcn  whcn rn;hc~-occo- 
nomic models havc been appljcd to countrjc\ that ii1.c t ' i i ~ .  rnoi-c opcn t r )  world 
markers than is the United Slatcb. T o  rectify thc mi.;takcn iittctlli4)n to 
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closed-economy thinking. n7c use open-economy models throughout the 
text. This change of emphasis is important if we are t o  understand the 
United States. and absolutely essential if w e  arc to underst21nd almost all 
other countries. It is also crucial if nTc  :ire to understand properly that the 
macroeconomic fortunes of the various parts of the world a]-e now closely 
bound together. 

This book is divided into Iwo main parts. the core to1)ic.s (Chapters 1-18] and 
the sp~cirrl ropicms (Chaptcra 19-23 ), The core of the hook i t  self consists of 
four parts: an introduction to  macroeconomics; a section on intertcmporal 
topics; a section on lnonetary economics: and a section concerned with 
business fluctuations, s1abili7ation policy. and growth. 

The introductory chaptcr5 (2-3) introduce some of thc basic concepts 
of macroeconomics. including the rnearjurernent of aggregate o i~ tput  and 
prices, the differences betwecn stocks and flows, and the role of expecta- 
tions in ccunornic models. ?'hcsc are important building blocks for later 
theories. We also introduce thc basic framework for studying cconomic 
fluctuations and the ( p o ~ i b l e )  role of htabilization policies. Here we also 
describe for the f r s t  time the central ideas of aggregate supply, aggregate 
demand, and macroeconomic equilibrium. 

Thc chapters (4-7) on i n f t ~ r r ~ ~ m p o r i i /  et>onomir,.s take up one of the most 
important questions in macroeconomics: what determines the share i)f cur- 
rent incomc that a society devotcs to currcnt con5umption versus saving'? 
Saving can (uhually) bc viewed as a choice to increase til t  11t.e consumption at 
the expense of current consumption. 'l'hus. we ask here how households. 
firms, and governments decide bctween prcsent and fu ture nccds and wanls. 
In order tu  study thcw intertcmporal i~sucs.  we ignore economic fluctira- 
tions and rely un a simplified tnodcl of the cconomy in which thcre is atways 
full employ mcnl. 

The section o n  t?roni>lury c.r,onc~mic..s (Chapters  8-1 1) examines the role 
of money in the cconomy and the  pcrvilsive and deep effccts that monetary 
policics have nn thc economy. Changes in the money supply play a funda- 
mental role in detcrnlioing inflation. and a crucial role in b u d g e m y  finance in 
many countries. Thc  role of money in an econi3my is tightly connected with 
its exchange-late regime. which determines how its money i s  exchanged for 
the money uf other countries. In  this scction, a s  in the last, we neglcct the 
interaction of moncy and economic fluctu:ltionc, holding off that issuc until 
the following section, 

In thc fourth core section, on oiitpsrt dctrrrrr in~i t i~~n (Chapters 12-18), 
we return to the issuc of economic fluctuations and the role that government 
can play in st;lhilizing an  economy. We describe thc Keynesian theory of 
output determination. with special c n l p h a ~ i s  on the case of an open econ- 
omy. We a l w  talk about  possible trade-offs between unen~ployment  and 
inflation. the rule d labor-market institutions in detcrmining macroeconomic 
perfurmancc, and the role uf different kinds uf shocks in causing economic 
instability. 

The final part of the hook (Chapters 19-23) prcscnt somc important 
special topics that are ot' central interest to policymakers and mac- 
roeconomists but are  too advanced fur inclusion in the main part of an 



18 Part I Introduction 

intermediate macroeconomics coursc. Thehe chapter+ ;II-c I;II-gcly, thoi~gh 
not completely, self-contained, so lhey  can bc lahun in any O I - ~ C I - ,  ;~lthough 
reading them in order produces the hcbt rcw1t.l. 'I hcy d c ~ ~ - ~ h t .  I \ \ t le \  ot' 

economic policy, the role of traded and nun-tr.aded good\ In an cconomy, thc 
structure and rolc of financial market\, the developing coirntry dcbl cri\i\, 
and the problem of ending high inflation\. 



Basic Concepts in Macroeconomics 

Before we can analyze the many theories that attempt to explain macro- 
economic behavior and the empirical evidence that does (or does not) 
support them. we need to understand some of the basic concepts of mac- 
roeconomics. First. wc look at dit'fcrcnt mcasurch of aggregate income 
and output and thcir interrelationships. Thc procesl of aggregating across 
many different goods and services requires some common unit of mea- 
sure, and this leads us tu a second topic. the role of prices and price 
indexes. A third important sub-ject thal permeates much of the  discussion 
in macroeconomics is the distinction between stocks and flows. Fnurt h, 
we describe two factor3 that influence the in~erternporal decisions of eco- 
nomic agents: thc intcrcbt ratc and prcscnt valuc. And, finally. we  look a1 
the concept of expectations, another [actor that i s  vital in understanding 
decision making across timc pcriods . 

2-1 GROSS DOMESTIC PRODUCT AND GROSS 
NATIONAL PRODUCT 

If macroeconomics is thc study of aggregate economic. its building blocks 
must be aggregate measurcs of economic activity. In this section. then. 
we describe the meaning of the two most important measures of overall 
economic activity in an economy, the gross domestic product and the 
gross national product. 

Gross Domes tic Product 

Gross dorrz~sfir. prudlrif (GDP) is the total value of the current production 
of final goods and scrvices within the national tcrri~ury during a g ivcn  
period of time. normally a quarter 01' a year. An  cconomy produces mil- 
lions of different goods (cars, refrigerators. dishwashcrs, hamburgers, 
apples. and so on) and services (medical operations, legal advice. banking 
services, haircuts, and so on). The GDP sums all this up as a hingle 
statistical rncasure of the overall production of these goods and scrvices. 
To add all these itcrns together, it is necessary. however. to express them 
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in a cornnlon unit of measure. typically a monetary u n i ~ .  In thc llnitcd 
States, fur example: GDP is expressed a h  thc dulliir v;tluc i1t';ilI PI-orluclion; 
in Britain, i t  is stated as the value of production in pt)und\ ?rclAling; ; ~ n r l  \o 
forth. In 1990. U.S. GDP reached $5.4 trillion. 

The GDP figurc captures the t,!irr.cn/ p ro ( f r~( .~ io t r  of , / i t ~ r i l  ~ 1 o o r l . r  v;il (led 
at market prices. "Current pl-oduction" means that wc cli) 1101 uollnt thc 
resale of items that were produced in an carlicr pcrlod. A \;dc of ;~t l  cxi.;ling 
homc from one investor tu  another does n i ~ t  contrihutc I ~ I  ( ; I ) I ' h c c ; ~ ~ ~ s c  i t  i s  
a transfcr of' asset>,  not a form of current production. I 'hc \;11~c  hold^ I'or 
sales of artworks, cxisting factorits.  and othel  KOI-ms ol' capiti~l.  ..l:i11i11 
goods" means silnply that we do  not count the viiluc 01' I-;iw ni;~lcri;~lx ; ~ n d  
intcrmediale {semifinished) goods that are used a \  inpuls in thc p ~ - o d ~ ~ c t ~ o n  01' 
othcr goods. 

Two methods can be used to  calculate the CiIIP. 'l'iikc thc c a w  or ( ; I > I '  
produccd by thc petroleum sector ( tu  get overall CiIII', wc adcl irp thc ( ; I l l '  in 
each scctorj. Supposc, 1.01- example. that onc company pri~rluuc.., u r~ ldc  o i l  
and sells it to a rcfincr that products gasoline. Thc crudc oil \cII\ l i ~ r  $20 pcr. 
barrel t o  the refiner: thc rcfincr thcn rcsells the litlihhcd prclduct t'or $23 pcr 
barrel. ?'he first and most direct way lo calcul;~te ~ h c  C;JII' oKthi\ .;cctor i \  t o  
count only the final goods that are prt3duced. Thu\ .  ~ h c  (;I)I '  wr1111il incl t ~ d c  
the $74 of the refined output.  but not the S?O of thu ctudc oil pr.i~d~rction. '['hi\ 
is the outptrr rn~rlrnd of calcularing GDP. 

A sccond way tocatculale  the GDP. which get\ to  thc s;tmc rus~il t ,  i \  t o  
sum up the  value added produccd at t a ch  4t;igc ul' thc p n ~ d r ~ c l i o n  pl.oc.c\s. 
Roughly put, the value added i s  thc markct v:ilr~c of oulpr~t  ;i t  ciich ~;t;igc 
miniis the market value of inputs uscci in the pl-oduction of that orltput. 1;or 
example, the value added to thc unrefined oil at ~ h c  rclinc1.y i \  not thc t'i11l $24 
per barrel but only 94 ( =  $24 - $20). This i\ thc irrc.rr,rr.vr, ol'vitluc pcr hi~rrcl 
due t o  the refining process, and i t  would ht' ;lddci! to thc v;iluc ;iddcd to  thc 
oil at t h e  wellhead, or $20. for a total valuc acidcd ot' 524 t'rom cr-r~dc oil to 
final oulput.  Thus,  the u~~lue-uddcpd rnrptllod ut'calculiit ing (;I)!' prodr~ccx I hc 
same $24 that we found simply by valuing the output OF finill good\.  

Because most kinds of output are  sold it1 markct tnins:~ctioti\, thc 
transactions prices are usually used to mcusurc thc m;irkct: v;lluc 01' oulput\ 
and inputs. In  some circumstances, howcvcr, transi~ction- p r ~ c c \  ;ire n t ~ t  
available-or d o  not exist.  This is the case fo r  many govcrnnlcnt xr.vicc\.  
including thc "outputs" provided by the army. the judicial \yhtcm, :~ncl the 
regulatory apparatus of thc state. The solutiutl hcrc is to i~xc thc ct?>t O F  
producing thcsc services. that is. what the  govcrnmcnt .;pent on thcsc ser- 
vices. in the ahsencc of a bctter indicator oK valuc. Still other gooijs and 
services, however, are not counted at all in GDP hccairsc lhcy do  not go 
through the  market and therc i s  no clcar info]-mation ;ihout what thcy c t ~ s ~ .  
Examples include the serviccs provicicd by hou3ckccpcru working in thcir 
own homes and the produce grown in homc garden., and conh~lrnud dircctly 
by households. 

?'he Circular Flow of Income Whcn a busitless \ell\ \ornu o l  its o i~ tput  111 ;I 

customci-, the value of the purchasc by thc customcr cqu;il\ thc rsvsr~cicl~ 
reccivcd by the business. In  turn, the rcvenuc rcccivcd hy thc hu\ine\\  i \  
distributed in one  uP four  ways: to pay for input5 li'~-orn olhcl- f i r m .  to pay 
workers. to pay intcrcst o n  loans. or to keep o r  \pcnd ;I\ pr-ufits. '1hc lit.;[ two 
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catogorics, payments nf intercst and profits. may he considered the incomc 
carned by the owners of thc capitkt1 that the firm uscs. that i s ,  the crcditoi-s 
and thc owners of the plant, thc machinery, and the land. Thus.  if we add up 
all thu firms in the econotny, wc havc the following sort oi' identity: 

Total purchascs by domestic customcrs = toti11 revenue of firms 
= wagcs - capital incomc 
+ intcrfirrn purchases 

(2.1) 

Strictly speaking. this idcntity holds only for u closcd economy. In ;In 

open cconomy. as we shall later scc. purchases by  domcsric consumers can 
differ from rhc rcvenues earned by dorncs~ic firms. hecausc wrne of the 
things purchased arc imports from foreign fii-rns, and some of thc rhings sold 
are exports to foreign purchasers. Furthermore, some of the incomc earned 
by domestic residcnis comes from capital or tabol- employed in forcign firms 
abrwad and not in domcslic iirrns. But for the mamenl .  i t  is convcnicut to 
ignore these complicat ionh. 

Notc that the purchascs in idcntity ( ? . [ I  are of two types. those made 
by final uscrs of the product and thosc made b y  firms that usc other firm$' 
products to product thcir own PI-oducts. Let us now subtract the amount uf 
interfirm purchases from cach of the items in the idcntity (2. I ) .  'fotal pur- 
chases minus interfirm purchabes equals final demand. Total revenues minu\ 
purchases from other firms equal thc umlrrc oddeci of the firm3 in the  econ- 
omy. When wc have done this,  we find a ncw identi ty (which. again, is only 
exactly true in a closed economy): 

Final demand = value added = wages + capital income (2.2) 

Thus, income flows in a circle. Spcnding by households cquals t h e  
value added by firms, which in turn equals  the income of households, who 
own the capital and labor used by the firms. Thi3 r'ircltkur.flow ofin('omc is 
depicted in Figure 2-1. Households make d e m a n d s  f'ur the output of firms. 
and they also supply the inputs of labor and capital to the firmc. I n  turn. the 
firms produce the output that i s  sold to the houcehold5, and those firm\' 

Figure 2-1 
The Circular Fluw of Income 

Purchases 
= $1 billion 

lncornc =wages  + capital income 
= $1  billion 
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earnings are used to pay for the workers and the c:~piI;ll that thc y necd. I n  
thcfigure, final demand from houschnld~ equals $ 1  hill~on. wh~ch  i \  ~ h c  v,iluc 
of total GDP. This  $ 1  billion is also equal to the value ;~dtlcd PI-oduced by thc 
firms in the economy, which in turn is the sum of ~ h c  incomt: ca~nccl by I,ihot 
(wages) and capital (profits and interest) employcd in  thc cconorny. 

Ilifferent Ways to Measure C;DP The basic iduntity in ( 2 . 2 1  ;illow\ L I ~  t o  
view the gross domestic product in thrce way\. cacti amounting 10 thu tame 
thing: the GDP is the sum of all final purchace.; it1 thc economy, it  i \  thc %urn 
of the value added of all the enterprise.; in the  ccunumy, ;ind i t  i5 tllc .;urn 0 1 '  

all the incomes from factors of prnduction (labor and capitill) in  ~ f i c  ccon- 
omy, Each of these descriptions of GDP 3uggcsts a diffctcnt way oi'mc;Lsur.- 
ing GDP in practice that should each lcad to the sumc total I;lll' for an 
economy. (Small differences in the thrcc measures d o  t ~ p i ~ i t l l y  OC'L'LII .  be- 
cause of data errors, however.) 

The first way to calculate GDP 1s to u\e the c,.rpt,/~rtitr~rr* t t~r ,! iror / .  By 
this process, thc GDP is measured as the sum of all the final dctni~ntls ror 
output in the economy. There are scveral kinds of such final cictn;inds. Thc 
output produced in the econumy can be used for cun\umplion by  houschold5 
(0, consumption by the government (GI. invcstmcnt in ncw c;lpit:il in  the 
economy (I), or  net sales to foreigners (that is. net exports).  Next, let us say 
that consumption goods have the price Pc and rhat a quiint~ty ( '  i x  pur- 
chased; investment goods have the price P , .  with quantity i purch;~\cd: 
government purchases have the price P, ; ,  with quantity I ;  p ~ r u h i ~ s ~ d ;  ex- 
ports have the price P, .  with quant i ty  X sold abroad; and importl; havc thc 
price P,, with quantity I M  imported from abroad. 

The market value of consumption is thus P( C ,  the product oi' thc 
consumer price and the quantity of consumption goods purchuwd. 'Thc mar- 
ket value of investment (P , I ) ,  government spending IPr;Ci). cxpofla l I ' xX j ,  
and imports ( P , 2 f l )  can be found the same way. Thi\ hcing the caw,  Ihcn ,  
GDP is calculated as follows: 

GDP = P(.C + P1f + PcG + (Pi-X - Pif I /v)  (2.3) I 
Thus, GDP is the sum of the market value4 of all the i in ;~ l  dcm;ind\ in ~ h c  
economy, measured at current market prices. Note that thc cxpenditurcr in  , 
parentheses, PaYX - P,MIM,  are the rrri export5 of  the cconomy ; t h i i t  i \ ,  thcy I 
are equal to the market value of exports minus thc market valuc oi'import4. 

Table 2-1 shows the decomposition of GDP among the dit't'ercnl cxpen- 
diture categories for the United States in 1990. Priviitc conwmption i5, by ! 

farl the most important component ofGLIP, with murc than two-thirds of thc 
total. Government purchases of goods and s e r v i c t ~  follow far bchind, with 
some 20 percent of GDP, while inve5tmenr tiikcs up xlightly Ic\\ thi~n 14 
percent of total output. Nct exports accounted for a t ~ r > g r r [ i i : r  1.4 perccnt ot' 
GDP. Net exports were the difference of cxporrh (10 perccnl of (illl') iind 
imports (slightly over 1 1  percent of GDP), 

The value-ulidrd method is a second way tu c;llcul;~tc IillI'.  Hcl-c, thc 
GDP is achieved by summing u p  the valuc adcicci produccd in  ciich of the 
sectors of the economy. Thu5. GDP is the sum of value nddcd in ;~gr.ici~ltur.e. 
plus value added in mining, plus value addcd in manufacturing, iind so tr,i.th. 
A division of the economy into nine sectors i \  \hewn in Tiihlc 2-2 for thc year 
1988. Note that manufdcturing is the singlc largest wctor rrorighly 70 pcrrcnl 
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ofthe entire economy). while agriculture and mining are the srnallcst hectors 
(2.1 percent and 1.7 percent of the economy, respectively). 

The third method of measuring GDP is to add up the ini,onr~s of all 
factors (labor and capital) that contribute tu the production process. In par- 

Gross Domestic 
Product As a 7c of 

($ billionsl Total GDP 

Gross domestic product $5,424.4 100 . ( I %  

Private consumption (C) 3.658.1 67.4 
Investment (I) 745.0 13.7 
Government consumption (C;) 1.098.0 20.2 
Net exports ( N X )  of which - 76.6 - 1 +4 

Exports 534.7 '3.9 
Imports -611.3 - 1 1 . 3  

Totals ntay no! add Jrrr to roltndimg. 
Source: Economic Report of the President. 199 1 .  7uhlr  8-1. rlrrd C1.S. Ucprtrrrn~nr 
ofCornrnercc, Bureou <$I,cibor Sictistirs, Survey of Current Bu5incss. Wushing- 
fon. D.C.: U . S .  Gouernnrt~nr Prinring O#ic.c, Junuur\. I Y Y I j .  

Gross Domestic 
Product As a 5% of 

($ billions) Total GDP 

Agriculture, forestry, and fisheries % 99.8 2.1% 
Mining 80.4 1.7  

Construction 232.6 4.8 
Manufacturing 948.6 19.6 
Transportation and public utilities 
Wholesale and retail trade 
Finance insurance and real estate 
Services 
Government and government enterprises 570.6 11+8 
Statistical discrepancy 

Total 

' GDP decamprni~ior~ b~ i irdr~srr~ ic uttr~orilablr bpyond 1988. 
Sourn: Economic Keport of the Precident, 1W1. Tdblr 3-10 t H 1 ~ ~ s / ~ i r ~ g r o ~ ,  I1.C.: C!.S. Go~c- 
ernmenr Printing Uffrc~,  199I) .  
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nomestic Income A s  a ill' 

($ billions) 'l.otal 111 
. . -. - - -. - . - - 

Labor compensation 
Capital remuneration 

Proprietor's incomc 
Rental incomc of pcrsonl  
Corporat c profits 
Nct interc\t 

Less:  Ner factcsr paymcnt5 

Domes~ic incomc 

T O I ~ : / . ~  tnt1)- n o t  oJ t t  d t w  t o  j - o t ~ t i t f i t ~ y ,  
Suurce: Ecunumic Report of the firc\ldcn!. 1991. ' 1 ; i J ~ I t .  11-24 1 I l ' r f i l f i r f ~ f o t t  1 )  
U . S .  C;rjr.c,rr~t?z rjni Pr;;! tin!: { ) / f i t  r , .  I V Y  I ) .  

ticular, the  domeslit, intho/?lc (DI) of the economy i\ thc hur-n o I ' l ;~ho~-  Incornc 
and capital income. T h e  domestic incomc. in  tur-n. I \  c l o ~ c l y  t-cl;itctl l o  (;I>!'. 
Table 2-3 shows the breakdown of U.S.  dumcstic inconic intc, Iiihol- incornc 
and capital income for 1990. Intt.restingIy, lahui- i ncun~c  ; tcct,~lnt> I'oI- ; l l r ~ ~ o \ t  
three-fourths of domestic income, wi lh  capital incumc :lcciltlnting 1.01- the 
rest.  Labor income is simply the remuneration ot wlaricd c m p l o y c c ~ .  C';ipi- 
tal income has more varied sources. including thc incomc i ~ f  ~ h c  wll-em- 
ployed as well as interest incomc, I-cntul incumc, ilnd corpor;tlc PI-oiils. 

Note that domestic incomc i \  not cx;ictly c q u ; ~ l  to ( ;1 )1 ' .  .l'hc r1104t  

important adiu3tments that havc ro bc madt: i n  ( ; [ lP to gct t i )  [ ) I  ill-c \ ~ ~ h t  rat- 

tions for capital depreciation and indirect taxc \ .  For onc Ihing. h~~ilclitlg.*. 
equipment, and residential property natur;~lly wcar O ~ I I  thro~lgti l i n~c .  il pl-o- 
cess known a s  d ~ ~ p r ~ ( . i u ~ i o r t  (!f rht~ 1,(1j l i l l , l  . \ IO[ , / , .  ,4 p;irf 01' LII I - I -CII(  o ~ ~ f p u t  
must be reinvested in any given period simply to  milkc 11p l'or tlcpl-cci;tliiln. 
Obviously, that part of output which i+  uwd  to milkc. rip ( 0 1  dcp~.cci;ttion 
should not be counted as part of incomc. Whcn dcpi-cc.i;~lio~~ i \  +~~h t r . i~c t cd  
from GDP, w e  get net d r t ? ~ c s t i c , p r o d ~ l t . r  ( N D P ) ,  To g c ~  t'l-om N I I I ' I ~ I  111, w c  

must first note that GDP is mcasurcd ;it i ? r r i r . X r > !  pri[-i,.r, whilc doriichtic in-  
come is calculalcd using thc ~~rt-c!f'!rr.\ p ~ . i c - r ~ . \  iict11;tlly l.cctivcd by pro- 
duccrs. The difference bctwccn thc two priccc; i.; thc o;ili~c i)F.;;tIc itllcl cxcisc 
taxes, also referred t o  as indirect taxes, which for.ms p;trt ( I F  govcrnrnent 
revenue. We find Dl by subtracting these indirect t i t . \  rcvcnuu\ l'rom K1)I'. 

Gross Narional i'roducf 

A concept closely related to GDP is ~ ~ r o . i . ~  r r ~ t t i o ~ ~ r r l  ~ ~ r - o c l / r r . ~  ( (  i N  1 ' ) .  t hc lot al 
value of income that domestic residents t.eccivr: it1 ; I  givcn pcrio~l  oi'lilnc. I n  
a closed economy-one that is cut off from trade and c;ipil;il f ow4  lo thc ~-c\r 
of the world-the GDP and GNP are equal.  It1 all a c ~ u ; ~ l  economic\. h o w -  
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ever, the two measures are different, iC only by a small amount in aomc 
countries, because in practice there i <  always some part of domestic produc- 
tion owned by foreigners and some foreign production which is the income 
of domestic residents. 

Let us look a little more closely at the difference hetween these two 
concepts. In all economics. some of the factnrs of production are owned by 
foreigners. Thus. part of the income received by labor and capital in the 
economy actually belongs to foreigners. This is easiest to see when foreign 
workers are employed in the home econumy. I1 is also clearly the  case when 
foreigners own some of the capital slock in the hvmc cconomq. ,41 the same 
time, domestic residcnrs may rcccivc sornc of thcir incomc from ;ibro:id. 
They may actually work abroad. o r  thcy may own \hares of stock in forcign 
cornpanics. Thc GDP mcasurcs the income of factors of production 11,irhirr 
the nafioil's hoiii~dririi,.r, no matter who earns that income.  The G N P  mea- 
sures thc incornc of r r ~ i d r ~ n r s  r ! f r h t  ocr)nonlj3, no matter whether the income 
is earncd in dorncstic production o r  in foreign production. 

Suppose. for example. that a part of domestic pl-oduction comes from 
an oil well that is actually owned by a foreign (nonresident) investor. 'l'hz 
income earned nn the oil well does not flow to clomestic residents but to its 
foreign owner. Since the oil output is PI-uduccd within thc tcrritury of the 
country, it is purt of CiDP. At the same time. however, the oil income is not 
countcd in  the country's GNP.  but rather in the GNP of the country where 
the oil investot lives. 'I-he countt.y's GDI' would therefore be greater than its 
GN P. 

This means that we must an~cnd  the circular Row of income. shown 
earlier in Figure 7-1. to  make clear that part of domestic product may flow 
out to foreigners and part uf the nativniil incomc of domestic residents may 
flow in from abroad. The I-evised circular flow diagram in Figure 1-2  indi- 
cates the fact that par1 of household dcmand is sati<fied by imports while 
part of business sales are exports,  At the same time, part of the income of 
firms is paid nut to foreign factors of production while domestic households 
receive some of their incomc from abroad. 

Now,  supposc that a resident of one country,  say. a U.S .  citizen, 
borrows from a rcsident of another country. say, a Japancsc bank,  in order  
to undertake an investment ptr iect .  The  project pays 52 million in annual 
income, bur thc loan from Japan requires an inlcrcst payment  each year of 
$100,000. The U.S.  income resulting Pi-om ~ h c  investment is thus S1.Y mil- 
lion, while the Japanese income is $100,000. The investment project pro- 
duces an incrcasc in U.S. GDP of the  full $2 million, but a G N P  increase of 
only $1.9 million. Japanese GDP is. of coursc. unaffected. but its CiNP 
increases by $100,000. Once again. then. wc scc the difference between CjDP 
and G N P  from a different angle. 

Thcrc arc in fact many ways that a cuuntry's income can differ from its 
output. Foreigners may own part of thc prcsduction in the domestic country 
(as in the case of the oil ucll). o r  thcy may lend nloney to finance some 
domestic prqicct (as in the ca5e of the Japanese bank), o r  forcign workers 
can work in the domestic country a n d  5end thcir labor earnings hornc a\ 
worker remittances. In each casc. part of thc dorncstic output is income of a 
foreign resident. That portion of dorncstic production that becomes the net 
income earned by i'urcigncrs must be whtracted out of GDP to calculate 
GNP.  Of course. if the country, on balance. is earning income from the rest 
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ape\ ;III~ 

and 1 \ C.;ipital Ir~cnmtb 

Labor and Capital 

Inconlc l r r ~ n ~  
C:;lpit;ll and 1-ahor 
En~pliqcri  Abrrjati 

Figure 2-2 
The Circular Flow of Incisme Considering Furr ign-0wnr.J  
Factors of Production 

of the world, rather than paying income to the rchl o f t  hc world, the c;ll-nit~g% 
coming from other countric3 must be addcd to  domc\t~c output to gct g~-ck\\ 
national product. 

Thus, we havc another impel-tant macroeconomic idunltty. 1,ct NIYI' 
equal the rtct factor income (paymcnts) received I'rr\m ahro;td (cqu;il lo thc 
carnings of domestic residents on foreign profits. loan\, i ~ n d  workvl- r cn~ i l -  
tances. mintrs thc carnings of foreigners in t hc  dolnehtiz cct~noiny}. ' l 'htn. 

GNP = CiDP i NFL' (2.4) 

Notice especially that whenever domestic t'actorx r11' production working 
abroad earn more than foreign factors of production working in thc dome\tiu 
economy (NFP > (I), CjNP will be highel- than GIIP.  

Table 2-4 shows the cvolution of G D P  and CiTu'l' in t h c  Unitcd Sl;itcs 
between 1980 and 19%). Throughout this period. GNI' h;t\ con.;i\lcntly hccti 
higher than GDP, because nct l~i'actor paymcnts t o  dorncstic ~.csiclctitc; h;tvc 
been positive. Howcver. the difference betwecn G1)I' and {;NIJ ha4 hecn 
declining. This reflects the fact that U.S. rehidcnts. including rhc U.S. gov- 
ernment. borrowed heavily from thc rest of thc wor.ld cIu~.ing thc l t j H O \ .  
Therefore, the payments of interest tn foi-cigncr5 ha\ hccn growing hh~~rp ly ,  
and this has caused a decline in NFP. 

GNE'PerCapitaand E:~onol~licWell-Rcillg A ~ o ~ n l ~ - y ' s I c v c l  t ,t '(;NI'/~r,r.  
cup i ta ,  that is, pcr person. i s  the most commonly u\cd y;lrd\tick ot' cco- 
nomic development. Countries with a high lcvcl uf CiNP pcr c;ipi1;1-thc r~ch 
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GNP, GDP, AND NET FACTOR 
PAYMENTS I N  THE U N I T E D  STATES, 

1980- 1990 
(BILLIONS O F  C U R R E N T  DOI.I .ARS)  

Year GNP GDY NFP 

S o w :  Economic Repor! of the President. 19'31. 
Table 8-24 (Wr~shingron, D.C.: C;.S. Gr~ucrrlrrrcnr 
Ptinring IIffitr, I V P I ) .  

countries-are typically presumed to have a higher level of economic well- 
being than countries with lower levels of GNP per capita. By the  measure of 
per capita GNP, the richest country in thc world in 1989 was Switzerland, 
with $29,880, followed by Japan ($23,810) and Norway I$22.290); the United 
States came in sixth with S19.840.' At the other extreme, the poorest coun- 
tries were Mozambique. with a mcrc $KO in C;NP per capita, ;lnd Ethiopia. 
with $120. 

The measure of GNP per capita does indeed cunvey a lot uf informa- 
tion about the economic wcll-bcing of countries. As we can see in Table 2-5. 
countries with high per capita incomes also have. on avcragc, high level3 of 
personal consumption, education, and life expectancy. But important cave- 
ats must be kept in mind when using G N P  pcr capita as a yardstick of 
economic welfare. 

First. GNY measures output at market prices, not necessarily at thc 
true social vcllue of f h c  oirrpfrf .  For example, certain kinds of output arc 
simply not counted in t h e  official GNP statistics because t hey  do not  have 
market prices. Transactions thal take place outside of the monetary econ- 
omy-such as work at homc and bartcr cxchange3-are typically not 

I The dullnrtiDP is cdluul;ued b) thc World Hank and 1s found by converting the GLIP In 
the local currency into Ju lh r s  using [he market exchange tate. ( In  k t .  the Worid Bank u5cj  a 
kind of averagc exchangc rate for the gedr5 1987, 1988. and 1989 1 'I he dat ,~  are from the World 
Bank, World Dcueloptrti*ttt Krporf ,  1991 (New York: Oxford Uni t  ersity Pl.cs5. 199 1 ). 
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-. 

GNl' PER CAPITA AND ECONOMIC' WEI I - H I  I N ( ,  A( l iOh5 

COUNTRIES. SEI F C ' T F ~  YFAKS, I9M- 1989 
- - - - - -. - - 

Daily 1,ifu 
Calorie k;xpertancy Adult 

GNP per Supply per at Birth Illiteracy 
Capita in Capita in in I9HY in 1c)H.S 

Country 1989 19H8 (yearh) ( perrent) 
- .  

Switzerland 

Japan 

United States 
Singapore 

Mexico 

Botswana 

Philippines 

lndia 

Bangladesh 

Mozambique 

" Lrs.5 rho11 5%.  
Suurue: World H(lrrA, World Ilcvclnpmcnt Kcpcsrl. IY9 l fXr .hr  Y I ~  OI/~JI-(/ ~ , ! / ~ ~ I ~ v : - \ ~ I T ~  / ' J - V $ \ ,  

IclYI). 

counted in thc CNP, so that the official GNI' statihtius r tnr l l~rc* . i r i jn t l~ (~  ~ h c  
actual income of thc cconomy. There are goods whew miirket v;tl~lc ovcr- 
states the true social valuc. Consider, for examplc, a powcr plant ~tlat pro- 
duces electricity (which has a markct price1 but also product.; polli~tion. I h c  
GNP statistics reflect the market pricc of thc clcc11-icily. hirt thc w,ci;tl v:tluc 
of the electricity should be computed as the markct valuc of ~ h c  c l cc t r i c i t y  
~nin i t s  thc social costs of the pollution. I n  other word\. a prrlpel- ~nen\urc OF 
GNP should subtract the social costs of the pollution in thc pr.od~~ction 
process .? 

Second, the economic well-being that i \  ;ichicvcd by ir given valuc of 
GNP depends on the rnllrliuf r)ric.r.i of thc oiitprll .  Suppolrc. (or cxiirnplc. that 
two cconornies each have a per capita G A P  of $ 1  -000 hilt ~ h ; ~ t  tt ic priss\ of 
outputs in the first economy are lower than thc pl-jccs 01' OIJI~III\ in thc 
second cconorny. Even though the G N  P\ arc t ht: ~ r n c  in thc  two uoi~ritric\, 
real cconomic welfare would be greatcr in thc f i r s t  c o i ~ ~ ~ l r y  than in thc 
second hccausc cach $ 1  of GNP would purch;~sc morc good5 ;atid wrvicc\. 

Of cour5e, in making actual comparison!, ac'rohh co~~ntrics. thc \ i~ua-  
tion i s  far more complicated. There are literally millionx ill' indiv~drt;~l PI-ice\ 
in an economy. some higher in thc ti]-sl country than in thc sccontl, ;~nd s t ~ n ~ c  

: In w m e  cnu~~rries. laxc.5 arc lcvicd on ~ ~ ) I ~ I I ~ ~ I ~ ~ - ~ ~ I I C ~ I I C I I I ~ :  ~ I I ~ I ~ I I ~ \  l i p  ,~CLI+III~I f t r ~  ~ h c  
social costs o f  production. In such a c a w .  the nct-of-t;ix ~n'trkct v,tlirc. o l ' l l l c~  o ~ r l p ~ ~ l \  MI~IIICI 
morc nccur~iitcly rcflcct thc ~ n c i a l  ~ a l u c  of t h e w  oulput\. 
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lower. To make a comparison hetween thc countrics rcquircs us to takc an 
"average" of priccs, that is, to construct a price indcx. in or-dcr to makc a 
valid comparisi~n. And constructing such an indcx of priccs that helps u j  
compare income lcvcls across countrics is fraught with tcchnical difficultic>. 

In Chaptur 21 wc shall examine onc arrcmpt to makc such :i compari- 
son, an important project undertaken by thc World Rank knouii a3 thc 
Intercountry Comparison Project (ICP). What the researchers found is that. 
for reasons described in Chapter 21. the prices in poor cuuntries tend to bc 
lower than the prices in rich countries. For that reason. the gap in economic 
well-being between poor cc3untrit.a and rich counlries tends to be somewhat 
overstated by thc official G N P  starisrics. 

Consider onc cxumplc. According to officii~l data, thc pcr capita G N P  
in India in 1980 was $240. whilc in thc Unitcd Statcs i t  via\ $ 1  I .360. Th13 
suggests an income gap of 47.3 tittles (47.3 = $1 1,360!$240). In fact, how 
ever, the ICP fiwnd that prices in India are systetnatioally lower than rhcy 
are i n  the United States, so that each dollar in India purchases more good3 
and services than a dollar in the United States. According to the estimates of 
the ICP, India's income rrrijrrsrcrij;)r pr.ir,c cliffi>wnt.cs was 56 I4 in  1 980. 7.0 
times greater than the ot'tici:tl st:ttistics. Of course, India was still milch 
poorer than thc Unitcd States-with a gap 01' 18.5 limcs-hul not by the 
magnitude suggested by thc simple G N P  data. 

A third important reason why per capita CiNP can hc an inaccurate 
measure of overall econo~nic well-being in an economy is that the meacure of 
per capita G N P  does not lake account of the dc3grl.c of'inco/?te ittc~ytcalir~. in 
an economy. Consider the man with his head in an  oven and hi5 feet in a 
block of ice, w h o  would have to acknowledge that "on average, the tempcra- 
ture is comfortable." If the distribution of a country's GNP between the 
very rich and the very poor is extremely unequal, the social situarion in the 
country is apt to be highly strained (and in the view of many people. highly 
immoral as well). Arntlrtya Sen, an economic philosopher and development 
specialist at Harvard University. has pointed to many cases in which poor 
countries with relatively cquat incomo distribution show i ~ i g i ~ c r  indicators of 
social well-bcing than do richcr countrics *ith lcss equal distribution. 

Compare, for example. Costa Rica, with a pcr capita income u1'51.780 
in 1989, and Brazil, with a per capita incomc of 32.340 on thc same year. 
Costa Rica, however, has a more equitable income distribution than Bra~il .  
partly as a result of a more extensive social welfare system. Thc rcsult. as 
seen in Table 2-6. is that Cocta Kica has higher levels of literacy, lik cxpect- 
ancy, and caloric intake, than docs Hra7.il, cvcn though t hc I'c~rrncr is the 
poorer country. 

Throughout the study of macl-oeconomics, we are concerned with compari- 
sons of macroeconomic variables at dii'ferenl points uf lime. or in different 
economies at the samc point oF timc. To makc nicuningi'ul comparisons. i t  is 
usually vital to know whet her differences in macroeconomic variables reflect 
differences in the prices of the goods or differences in the physical volumes 
of goods. Take. for example, a 10 percent rise in per capita CiNP from onc 
year to the next. This rise in GNP has a very different interpretation if i r  
results from a rise in ;111 prices and wages by 10 percent (in which case 
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G N P  PER CAPITA A N D  WEI.FAHI-:  A C ' ~ ~ - I I > A K I S O N  0 1 ,  f3rtn/11 
A N D  COSTA RIGA- SELECI k.D YI:AHS. l9X.S- lCf)CC) 

-. . 

Daily 1,ife 
Caloric. k;apectancy Adult 

GNP per Supply per at t5irth Illiteracy 
Capita in Capita in in IYHY in I9XS 

Country 1989 1988 (yc'ars) - -- (perrent) 

Brazil X2,5i10 2.709 hh - 7 - -J 0; 

Costa Rica 1.780 2.7K 75 0 

Sulrrc~: World  BonA, Worlrl Development Kcpurl. I1)'j1 ( . \ ' c , ~ r  lor-A. O \ l r r r r {  I : j r i ~ v , r , \ i t ~  I'r r A \ . i ,  

/Y9!j, 

probably nothing much has changed In  Ihc real cconolnic c i i n d ~ ~ i o n \  01' thc 
population) than if it resi~lts from an incrcase i n  thc  physiciil r>utput in thc 
economy by 10 pcrcent ( in  uhich case I-cal l iv~np \t;iricl:i~rls have l i k c l y  
increased). 

The Consfraction of Price indexes 

The millions of priccs and outputs in an ccunomy milkc i t  dil 'fic~~ll. howcve~-.  
to say whether changes in GNP result froln pricc ch:~ngc\ or. qu;~nlity 
changes. What is necded is a way to sumrniir i~c thc va\t numhcr ol pricc5 
and outputs into simplc indexes. 

Con~idcr.  for  example. the aggregate value uf c i ~ n ~ u r n p ~ i o n  cxpcndi- 
turcs in the cconomy. Thc aggregatc market i!;iIuc u t ' c t lnx~~mpt ion  cxpcncli- 
tures i s  equal to the  sum of the market value of cxpcnrlitur-ck on all cliil'cl-cnt 
types of consumption goods. Suppose that lhcre arc N typch oL'ctin.;umpt~on 
goods. For each typc of gond, there i \  ;I prict and ;i physic;il volumc oi' 
consumption. Thus, thc nominal value of conxtlmptlon. denotctl P, (', i\ 
equal lo 

We then calculate the  "avci-age pricc" of c r ~ n ~ i ~ m p t i o n  ~ 1 1 0 1 1 4  hy ~ o t i -  
stt-ucring a p r i ~ , ~  in(i~.x. denoted P C .  which is a wcighlcd avcl-;lgc of' ;III thc 
prices of the individual types of consirmption goods. l 'hc typicill wily ro 
calculate this index for year / ( P I , )  is a \  Kullows: 

Here, tha weights , H.:. . . . .  1i.y reflect thc v;irying impel-litncc that is 
attributed to the  various individual prices. Price\ with ;I I;ir,gc uc~ghf  Il;ivc un 
inlportant clr'ect on thc  overall pricc index. 1-hc \u rn  oi ' thc weight\ i\ cqual 
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to 1.l The priccs PI,,, l'?,,. P,,,. and so nn. arc t hc  priccs oi' the goods in a 
"base year." dcnotcd as timc 0. Thc  resulting price index is sometime.; 
called the corz.slimcr prirr it/ d t ~ . ~ -  (CPI or  the rons~irrrptiott pr.ir,c dr:flir lrw. 

Note how this price index works. ,4t tirnc 0, thc "base year." the price 
index i s  exactly equal t o  1.0 by construction, sincc all pl-ices are equal to 
their base-year values. Suppose that in year r ,  all piLiccs ai-b twice their base 
year value. That is. 

Then, the consumer price index in year I would be P C ,  = 2 .  In calculating thc 
index, the weights do  not change from bear to year.  Thus. the price index in 
any given year is a weighted average of the prices it1 that year relative t o  tho 
base year, using the constant set of weights. 

The r ~ i r l  value of consumption C', is then equal to the no,ni,l(rl (market)  
value of consumption expendilure divided bq [he consumption price deflator 
of the corresponding year: 

nominal consumption expenditure P,.,C, 
C, = 

- - 

Pt r p( -r 
(2.7) 

Changes in the real value of consumption can be attributed to  changes in t h c  
physical volumes of consumprion ill' the various goods rather than t o  
changes in the prices of the goods. The tirnc writs for thc Unitcd Stales of 
nominal consumption expenditures. real cotlsutnptic?n expenditures. and thc 
price deflator between 1980 and 19'10. arc shown in Tablc 2-7. Nulice that bg, 
construction the nominal cnnwmption equals thc rcal con\unipr io~~ in the 
base year. in this case. 1982. 

Just as we have described the construction of a consumption deflator. 
it is possible to cunstruct a deflalor fur invehtment spending ( P i ) ,  govern- 
ment spending ( P G ) .  exporls (P.!-), and imports (Pti) .  

Real GDP 

I t  is useful to havc a mcasure of rcal production in thc ccunom>.. so that 
when GDP changes, wc know uhc thc r  the ohangc 1s dill: tu prices o r  to real 
production. To calculate real production. wc rhink of the GDP ol'thc econ- 
omy as equal to the product of the "average" price level in t hc  cconomq . 
multiplied by the level of real production in the  economy. That i \ .  if h c  \tart 
with GDP at current market prices. then u e  can set GDP cquill to  thc 
product of a price index Y ,  called the (;LIP price) rlt:/ldt~or, and the 1-rtr1 CDY 
(an index of physical product ion): 

' Typ~cally. !he weight g1vt.n tv c c ~ r n r n ~ ~ d i l y  I ir eq~r;tl Ir, the ~h;11.2 r ) f ' ~ o ~ i ' ; u ~ t ~ p t i t ) t ~  ot 
commodity I in the total cnmunlprinn h:i\ket. il> Jetern~~nerl  by ;r sur \e>  u l  cunsumption 
ptterns in agiven base year. I -hu+,  n = P,C I :Pd  !' in  thc !car of thc suryes upun w h ~ c h  thc 
consumplion price inde.1 is bi~serl .  
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Nominal Heal Yricc 
Consumption Uunsumption 1)efliitor ol' 
(curreni US$ (19x2 IJS$ Consumption 

Year billions) billions) 
. .  

(I982 100) 

Snarcc: Ecnno~rlic Kepurt 01 the P r c s ~ d c r ~ ~ .  IOL) I f M I I \ ~ I ~ ~ ~ I . , I O I ~ .  I ) - (  '. 

C?.S. G i ? ~ i ~ r n r n c n f  PI-ir~iinv O ( h ( u ,  I W I ) .  7 i r / 1 / ,  5 / { * I ,  11.2, / I - . <  

The trick is to separate nominal GDP into P iind L) in ii sunsihlc w i l y .  I N o l c  
that P is a deflator, or price index, for all ot'GDP. whilc f'( i \  ;L pticc dciliitor 
just f o r  consumption expenditul-es). 

The  srandard method ~ P c o n s t r u c t i n g  Q i s  this. Wc .~t;)r.l wit11 thc delini- 
tion of nominal GDY in equation ( 2 . 2 )  a\ the silrrl of  finiiI expcnditurcli 
throughout the economy. Then,  we use t hc  p i i cc  indcxes tr)r ct,rj\~~mption. 
investment, govcrnmenl spending, export\,  and impost\ 1u c;~Iculi~tc ii  timc 
series of rrul expenditures for each of these catcgoi-icy. I-'or crt;~mplc, nomi- 
nal consulnpt ion expenditure is divided by the pricu indcx I'( i n  a givcn yoar. 
in order to find real consumption expenditure <'. Kc;~l I .  (;. X ,  and l!M are  
found in the same way. Note that the price indcx t'rtr tach component ut' 
GDP is equal to 1 in thc basc year, so that in that );car, noniin;il and real 
expenditures are the  samc. 

Once we have found thcsc real  expenditureh. wc can dciinc rc;il < i I > I '  
(dcnoted as Q) a s  the sum of thc rcal cxpendilutc\:  

Once we have used (7.9) to give us  real gros\ d o n i c \ t ~ c  product. Q, ~ h c n  &c 
can compute  the GDP pricc dcflatur P usitlg the t 'orrnl~l;~ (2 .  IO). which 1.1 

simply a rearrangement of equation (2.8). Specifically. oul !i)rmul;i (01- I' I \  

GDP p = -  
Q 
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Note that we calculate the price index in an indirect, ul- "implicit." way. We 
first take nominal GDP and con5truct a rncasure of real GUP, or Q.  Then. P 
is found implicitly as the ratio of G D P  to Q .  Thus. the  t.esulting GDP price 
deflator i s  also horneiimes called the implic,ir GDP pr-ir.e ilc~fioior-. 

By way of illus~ration. let us  takc a primitive economy that produces 
only two goods. apples and oranges. Now wc know that it is irnposliblc to 
add apples and oranges, as the old saying goes. To solve this probletn. Tahlc 
2-8 shows how to construct thc nominal GLIP. real GDP. and the GDY price 
deflator. The information is for thc  ycal-s 1982 (the base year)  and the c u r r e n t  
year 1991. Nominal GDP is calculated simply by multiplying price times 
quantities for applcs and oranges and then adding up the two val i~es.  Rcal 
GDP is found by multiplying thc qur-lntities i t1  t h e  givcn ycar by the pr ice5 in 
1982. The implicit price deflator is  found b y  dividing nominal GDP by real 
GDP. 

Now consider the actual G D P  dara f o r  the linitcd Stater .  'l'ablc 3-9 
shows the data for real GDP with a base year of 19X2. Notc that nominal and 
real GDP wcrc cqual in the haw year. (This is. of coursc, a matter of 
definition.) Norc too [hat while nominal GDP went up from 1981 tu 1981. the 
real GDP actually declined. Thus.  actual protiuction fell in 1982-it was a 
year of recession-but inflation was sufficiently high that nominal GDP rose 
nonetheless. Note as welt that real GDP rose every year from 1983 through 
1990, an eight-year stretch that saw thc  lunges1 pzacetimc cconumic expan- 
sion in U .S .  history. 

CALCULATION OF GDP A N D  T H E  GLIY DEFLATOR: 
A Y  EXAMPI-E 

(a) Physical outputs (pounds) 
Apples 
Oranges 

(b) Prices ($/pound ) 
Apples 
Oranges 

(c) Nominal expenditures (a x b) 
Apples 
Oranges 

(d) Price indexes (I983 = 1.0) 
Apples 
Urangcs 

(e) Real expenditures ( c i d )  
Apples 
Oranges 

(f) Nominal GDP (current prices) 
(g) Real GDP (1982 priccs) 
(h) GDP deflator (fig) 
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Heal Cl)t' 
Nominal GDP (billi(~ns of 

(billions of constsn t 
current 1 OH2 (;[IF 1)eHvtclr 

Year dollars) dollars) - -- . - .- - 
(IYH2 100) 

. - . - -. - 

Source: I-.sonomic Kcpot.t of the I'rc\idcnt. 1991 , ! l ~ ~ l r t ~ r . y r t ~ r ~ .  I ) . ( - . :  l!..Y. 
{ ~ ~ L I ~ I - ~ I I ~ I c ~ ~ I ~  1 ' 1 - t r ~ t i n ~ ~  ( . j j f i (  c,. I W I  I ,  I i ~ / d r ~  11-8 ~ I I I J  11-9, 

2-3 FLOWS AND STOCKS IN ~~~~~~~~~~~~~~s 

Now w c  must I U O K  at two more key conccpts of m;~crocconomics. i lows ;itid 
stocks. Aj7ot\. is a n  economic magn i~udc  rnca\urcd r r  r ,I rrrlrJ 11r.t. i ~ r ~ i r  o / ' / i r t t o ,  

such as the PI-oduction of Cadillac> pcr week,  t h c  uun.;umption 01' I,.~-cnch 
wine pet ye;ir. and the total output of the ecotlomg;. pcr q11;il-tcl-. A l r s ~ o c , k .  on 
the  other hand. is a magnitude m c a u r e d  or n p o i t l r  r!/'/irttr. s~rch ;is ~ h c  total 
number of two-story h o u s o  in  London in  1900. the numhcr rbt' k n o * n  Ilem- 
brandt paintings as of today.  or the tvtal holding> of golcl of thc 1I.S. 'l're;~- 
sury in December 3 1, 1990. 

Most of the concepts that we ha\;u d i x u \ + c d  so fat. ;II-c flows; (;Ill'. 
GNP,  domestic income, invcstmcnt .  government spending. A l'cw ct)nccpt\, 
such as the amount of capital  in the c-conorny , n1.c \tack.;. I n  t hir clcctirtn wc 
want tu focus un specific flow-stock relations that arc cl;pcci;illy impel-tiint in 
macroeconomics. 

lnlnvestrn~nt and the Capital Stock 

Thc crrpif~il  oJun rc otlanly is it5 accumu1:itcd stuck tlf'rus~denti;~l structirrc5. 
machinery, factories. and equipment that cui\r at ;I point in  tirnc and that ;idd 
to thc productive power of the economy. (Rc\ idcnt~ ,~ l  \tructilrc\ ildcl to thc 
productive powel-of the econom? in the sense that thcy raisc t h c  c;~p;tc~tv ot' 
thc economy to provide housing scrvicc-3 to thc populiition.) I t r v c ) r r r j ~ c , t l r  
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' 
spending is the flow of output in any  given period that is used to maintain or 
to increase the capital stock of an economy. Thus. wc have the identit!' 

K = K  , + I  (2.11) 

where K refers to the stock of capital at the end of thc cul-rent perind. Thc 

investment during the period just  ended. Or, to put this anorhcr w a y .  the 
change in the stock ( K  - K - , )  is equal to thc f o w  ( i } .3  

Actually, however. we must specify thc relationship between thc capi- 
: tal stock and investment a bit more carcfullv. The problelu is that somc of' 

the capital stock wears imt just from old age and use. The wearing-out 

depreciation, we must rewrite (2 .1  1 )  as (2. 1 1 ' ) :  

K = K - I  + I - DN (2.11+) 

K-,) is equal to the flow of net investment ( I  - D!L'). In thc Unired States in 
199I1, gross investment was S745 billion (Table 2-1).  and depreciation was 
estimated at $576 billion. Thus. t ipr  invcstment was 3169 billion. 

Note that macroeconomists use the term "investment" somewhat dif- 

Saving and Wealth 

Wealth and saving also represent a stock-flow relationship like that between 
capital and investment. Saving. S, is the part of current income [hat is nut 
consumed, but is  instead used to accumulate financial wealth. which we 
denote as W. Suppose. for examplc. that thc Smith family has a total income 
of$30,000 in 1990. which includes all income from Iabor and capital services, 
for example, bank accounts and shares of stock owned by the family. If' the 

: family's consumption is 524,000 for thc yearl and the  rest of the income i \  
used for saving, the stock of wealth at thc end of I990 will be 56,000 higher 
than it  was at the end of 19X9. In formal notation, 

w -  W , = S  (2.12) 





Capital ( K )  Nct investment ( I  - DN) K - K I = J  
Financial 

wealth ( W )  Saving ( S )  W - R  I = . E  
lnternationai 

investment 
position (NIIP} Current account (CA) N I I P  - N l l P  r = UA 

Government 
debt (DK) Budgct deficit (LIEF) nr - 1)' I = D E ~  

budget surplus (&Kt' < 0). I n  formal terms. wc write 

D L  DK, = DEF (2.14) 

The change in the stuck of debt is cqual to the dclicit. which is a flow. 
In the United States. the rovernrncnt bitdnet has been in dcfici~ for 2'1 
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SOME EXAMP~.ES 

Relationship: 
Change in Stock = 

of the 31 years between 1960 anit 19W. As a reiult. the stock of debt of thc 
federal government held by the public has increascd from less than $300 
billion in 1960 to $3.2 triltion as of September 1990. Of this total. about $2.2  
trillion is held by private investors, almost 20 percent of i t  by foreigners. (As 
we shall see later, an additional amount  of government debt is also held hy 
the U.S. central bank, the Fedcfi~l Reserve Svstem.) 

Table 2-10 summarizes this introduction to the relationships betwecn 
stocks and flows that we have discuhsed here. 

2-4 SOME I NTERTEMPORAL ASPECTS 
OF MACROECONOMICS: INTEREST RATES 
AND PRESENT VALUES 

Many key macroeconomic issues involvc choices that not only take place in 
time but that involve decisions about timing. A household's decision of how 
much to save in a given year i s  really a choice xbout time: whcther t o  
consume now or whether to consume later. By saving today, the household 
forgoes current consumption in order to increase its consumption in the 
future. When this happens, we say that thc household is making an i n t ~ r t e m -  
poral choice, a choice involving the allocation of consumption at different 
points in time. A firm's chnice of how much to invest in a given year is also 
intertemporal. Essentially, the firm must decide whether to forgo current 
dividends or to borrow mare now in order to incrcase its future outpitt 
capacity and create higher profits later. 

We  shall study optimal intertemporal choices at great length in the 
coming chapters. At this point, we need only introduce two crucial elemcnts 
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in thc analyais of intertcmpcsr;ll decision\, intercst n ~ l c s .  ancl nu1 prownt 
values. 

Itt t tv-PSI rotrs are simply the tcl-ms ;it which money o r  gc,r,ds tod;~y may 
be traded off for rnoney or  good5 at a future date. S u p p r ~ w ,  for- in\tiincc. th;~f 
the interest rate in the bank is 10 pcrccnl: pc~ .  yc;ir.. 'l'hi\ riic;in\ that ;In 
additional $ 1  deposit today will yield $ 1 . 1 0  next yc;~r.. '1'0 li:~vc $1 r~uv t  yuar 
requires a deposit today of about 50.91 ( - SliI . 1 ) .  Wc cia11 s l y ,  thcn. t t i i t t  thc 
prlt.scnt val,rr-that i \ .  rhz value tuday-uf $ I  next yciis i b  cquiil lo  $0.91, 

LTsing intercst rates. W E  C;I~I tri111sl;it~ ;I givc~i  li111c pirth 01'111or1cy in thc 
futurc into a pt-ewnt value today. Suppow. Kur ~..x;~mplc.,  lhirt i n ~ c r c d  r:rtc\ 
a rc  10 percent per year. and you want to lind 111c pr-c\unt v;lli~c rli' having '$1 
in c1,(.11 oi ' the next t ~ u  year\.  U'c havc j~rs t  sccn that 51 in rrric yciir'\ limc 
has a prescnt vaiue of S O . Y l .  A n  extra $1 in two 1,c;u.r; tirnc. c ; ~ n  he ohtiiincd 
by depositing about $0.83 today. sincc. SO.X3 A 1 .  I0 x I .  I0 i \  ; ~ p p ~ . o r i n ~ : ~ ~ c i y  
equal (a $1.0. Thcl-efnrc. by depo\iring $1.74 (.- $0.91 I SO.X ! )  toil;~y, you 
can have % I  in each cjf the next tlivi) ycal-\. 131.ic.W, ~J i cn ,  thu prcwnl vitluc oi' 
an income stream of $1 next ycar and 51 thc ye;Lr ;rftc~. i\ 51.73. 

More generally. supposc that thc intcr-cht I-iitc ill i pcr yc;tr. I .CI 114 

calcuiatc thc present valuc of a stream uf f l l t i ~ ~ . ~  income rlcnofcd i l \  S YI in  
yea]- 1 ,  SY:, in ycar 2. % Y i  in ycar 3 ,  and <o on. LIP to $ Yv in ~ C ; I I -  X. 111 rmjcr to 
achieve 5 Y, in onc year's timc. we would nccd Y; YI::'( I - i l  rt)cl;~y. Simil;~r.ly. 
in ordel- t o  achievc S k'? in  two ycar'h timc. k c  would 11cc.il S l':.:'( I t i).' Ioday, 
When we carry out this operation fnr cach of ilj' yciirs. M'C r i ~ l ~ l  lhc PI-cwnt 
value of t h e  entire income stream 10 bc cquiil l r l  

In many cases, a household. a firm. or :r govcrnlncnt must dcaidc 
hhether  to invcat SI, ,  today i n  order to reccivc ;in rnconic \tl.c;un { ~ t '  r'ufurc 
SY's .  Tu see whether 1 1  is worthwhile lo undcrtitkc thc ~nvs \ ln icn l .  onc can 
either compat-e the present valiic of thc Incun-lc \ucarn with I ~ L '  co\t  01' thc 
invectment.  or one can calculate the nct prcwnt value tNl 'V)  01 rhc irivcst- 
n ~ e n t  b> subtracting $f{! and adding up t hc  p~.c\ctil v:tlul: ol' i t \  [ L I F L L I . ~  Income 
carnings: 

3 Y ,  5 k: 
NPV = -lo t -+  -- + .  . .  Y )'I 

t - 
( 1  - t i )  ( I  A i ) '  II t rF (2.16) 

I f  the NIIV is positive, the investment i\ a guud idca; i C  i~ is ncpi~tivc, i~ 
should be rejected. (Wc a n a l y ~ e  investment dccisir~n.; in  l'ilr greittcl- dctail in 
later chapters.) 

One special and very importr-int case invo1~c.l ;in invc'\tnienl that p ;~ys  a 
givcn amount of income pcr period forevcr. Considcr ;I honcl thiit pay3 $ Y  
per year forever (such a perpetual bond is known ; I \  i i  c ~ r ~ ~ r . s ~ ~ l ) .  I t \  pr.u\cnt 
value PV today may bc calculated as fullows: 

This formula is a n  infinite sun). The vuluc nf this iniinitc ~;utii is ca\y t i )  lind 
inasmuch as the s u m  is a grorrzr.rt-if, pr-ogrr>.~.\io/t,  I:r.nm \impIc i~ lgchr ;~ ,  w c  
know th i~ t  thc following holds: 
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The sum in (2.17) can then be rewritten a s  

[ I  + ', - ul + u !  t . . . - (7.'' 
( I  + i )  

t . . . I  

where u = I i ( l  + ij. Thus. we find that PV = $)': '!I + i)[l i(l  - a)] ,  wirh a = 

I I ( f  + i ) .  I t  i s  thcn s t r a igh t fo rha r  to  calculate that 

$I' PV = 7 
I 

(2.17a) 

2-5 THE ROLE OF EXPECTATIOKS 

At the time that economic apents-hou>chold>, firms. the govcrnmcnt- 
make intertemporal choices. they are gcncrally uncertain about the futurc. A 
business firm contemplating an invcstrncnt needs to know the futurc path of 
income that upill I-esult from the investment. But future earnings can hc 
estimated only with considerable uncertainty. If thcrc is a boom in the fu- 
ture, thcn thu future earnings may be high: if thcrc is a recession. then thc 
earnings may bc low. But the actual exact future statc of the economy is 
virtually unknowable. 

This is why households and firms havc lo tul-mulate some c.q7c.c.trrtic>nLs 
about the futurc in iwder to make most intertcmporal choices. Indeed. thcy 
must often cope with CC)MP~CX assessments of the relative likelihoods of 
many different possible evcnts-the educated guesses that households have 
to make about the futurc valuc o t i n c o n ~ e .  for examplc. Wc h c i 1 1  denote these 
expectarions about future income as Ye ,  and Y,; will signify thc expectation 
of the value of Y next pcriod that is formed in the current period (before Y. , 
is actually known). Thus. if we say that Y,;' - $1,000, i t  means that thc 
economic agent cxpccts that income next ycar will be $1.000. (Expeclations 
are formed not just about incorne. of coursc, but about prices, GYP, and 
other variables of ccunornic importance.) 

A grcat debatc ha5 gone on among economists and psychologists in 
recent years over thc  ways that economic agents nctr{olly Sormulate their 
expectations about tha futurc and the ways that maoroccvnomists should 
asslrmv they do  this in thcir thcurctical models. Some cconumists believe 
that individuals rely on simplc "rulcs of thumb" in forming cxpcctations. 
Others believe that individuals use complicated decision-making processes 
to arrive at their expectations about the future. 

Perhaps the sitt~plest rulc of thumb is to act as if next year is going tu be 
like this year. a "ruie" that is called .srurir ~,~pecfurior?.c. Formally. 5ta11c 
expectations would he represented as thc assumption that 

Y . ;  = Y (2.18) 

Another simplc rule of thumb that wc ~vill  encounter lutcr is that of ni/(ipticc 

p. exproll.irions. ln  this view. individuals update their cxpcctations ahout 
the future depending upon the extent t o  which their expectations about thc 
present period turned out to be wrong. To dcscribe this. Ict Y' hignify 
the expcctarion of Y in this pcriod thar I ~ u . !  11(~ld as of the previou5 period. In 
that case. ( Y  - P'j represents thc cJrmr in the forecast that bas  madc in the 
previous pcriod: thal is, the amount by which the forccast turned out lo be 
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wrong. Under adaptive expectations. Y.; i5 iii1.mc.d ttli5 ~ C ; I I -  hy ~ ~ p t l i i l ~ n g  1 hc 
cxpectationh Y" by a fract ion 1- of the fi,rec:~\t c.t.I,clr.; 

whew O <: I '  i 1 .  I3y rcur i r ing  (7.19) i4.c \CC ~II;II IIIC II~I.L'c;I~I r ) f '  t l c h . i l  >C;II.'\ 

value nt' Y is in fact a ~vc igh tcd  atcragc o l ' l t r $ r  ~ . r * t r r . ' \  / ; ) I  i+( ( I . ! !  ;111rl r / r i \  ~ , c . l r / . ' r  

~ r r ~ t i r t r l  crr/rre of Y :  

Note  that  i v h c ~ i  I '  = 0, cxpccta1iun4 ;II-c co~-nplclcIy t~ticti;hr~gir~g pcriod to 
period: Y',;' = Y". When T' = 1 .  cxpcct;ition\ ;II-c ' . > t ; ~ ~ i c . "  In t hill ' ', Y .  

I n  ~~ece t l t  years. many t'uonorni.;t\ h;ivc ; ~ ~ . g r ~ c ~ l .  ; l ~ ~ r l  ; ~ t . g ~ ~ c t l  pcl-\rl;l- 
aivcly. that these mechanic;~l model> o f  w p c c t i i l i o ~ ~ ~ ~  ;(I-c I;II- 1 e ~ 1  L T I I ~ C  i ~ i ~ i i -  
viduals should use mu]-t. sophistic;~ted mc;rns of t;>t.r~~ing ~ c y ~ c t ; ~ l i c ~ r i r ,  thcy 
sayb especially whe1-1 high \take\ are i n v o l ~ c r l .  ii\ M II~II. f i l l -  C ' T ; I I I I ~ ~ C ' .  ;I 

businc5s must make an in\e\ lment  decision. 'I hc\c C 'C I ) I I~ ) [H~ \~CI  II;IVL' ;LI.~IICL~ 

that individuals ;11nc1 firms L I ~ C  ;ill i l ~ ; ~ i l ; ~ h l ~  i t~ fo~-n i ;~ t ion .  ~ o g c ~ ~ h c f ~  wit11 whal 
they unde12s;tand ;ibout thc cco~ lumic  modcl pclvcl.ning ~ h u  uc.c~rle>r~ly. ~ 1 1 c r 1  
they t i~ rmula tc  thcii- cxpcc.ti it~uns u f ' f 'u~u~-c  c c n n c ~ t i i i ~  va~.i;thlu\. l ' h c  gcr~c~-; i l  
hypothesis that individual:, makc c f f i c i cn~  r l s c  ol' ;~ l l  ;iv;til;thlc i r ~ l ' o ~ - r r ~ ; ~ ~ i o n  i\ 
known 21s the f.irrionrrl c.t-,vcr,rcr~io~~.r ( R E  r Il!,l)orlrc,ii!. 

Thc iissumption o f  KE does not. h? itself-. 4;t> ~ i ~ r ~ c t l  ;117o111 r h ~  \pcc.ifi~ 
cxpcct;ilions hcld by cconomic agent.;. ' l o  \pcsr.if! ; ~ u t ~ ~ ; t l  1 ' .  ; I I I I~CI  t l ~ c  I< I: 
hypothesis. we would have t o  know what ~.cnnoni ic  mc~tlul thc. i t ic l iv i i i~~;t l  i \ 
using and just ivhilt e c ~ n ~ ) m i c  ini 'ormatio~l hc 01- shc h;i\ i i r  h;~nt l ,  t l 1 1 1  I tic K1. 
hy puthcsis doc3 w y  4cvc1-ill important t h i n p  n r ~ n c l  hclcss. It ilr i l>lic\. among 
othcr things,  that pcoplc do incoi-pol-;it c rc;ldi ty ;t v;i~l;thlc ~ t i i ' o r i ~ i ; ~ ~  iori i l l to 
thc formiition of thcir cxpcc t i i r ion~.  t h ; ~ t  pcuplc (111 not n1;lkc. \ i n~p l c  ;tnr1 
rcpcatcci crrors i f  rhc good infc>rm;iliun that wi l l  ~I -C~CII I  3 1 1 ~ 1 1  CI-I-OI-\ i \  p ~ i h -  
l ic ly  available, and that people's t.xpcct:itiiin\ \h i \~~lc l  I ~ c  c~c~~ l ' r i \ t c~ l t  with thc 
economic model they believe t o  be i n  cffcct. I n  later ch;~p~cr'b. wu lh;~vc* much 
murc ro say ahaut the  cmpir ici i l  content of lhc K11 hypothc4s.  

Macl-usconumicls is the  study of rlggregatc c ~ o n o ~ n i i  I~uti; ivior. ; ~ r ~ d  ;~ggr.cg;ltc 
nlc;isurc\ o r t conomic  i ict iv i ty arc i t \  hu i l d~ng  blocks. I;I .O\ .Y ( / c ) l l l r ' . \ f l i  / I / . ( , ( / -  

r i r r  is thc total valuc ot' thc cul-rcnt production oi' f in ;~ l  gooii\ ;III(I \ C I - V ~ C C \  

within a niitional territory during it givcn pcriucl or t lmc '1'0 ;i(llI LIP ;ill thc 
final good.; a:id scrvicc\. i t  i\ n c c c s u r  to chplAci\  thcnl in  ;I COIIIIIIIIII I I ~ I ~  0 1  
measure, typical ly in mone ta ry  units (dtrll;l~.\ i r l  thc 1!11itcil Stiitc\. p c ~ ~ ~ ~ h r l r  irl 
 he United Kingdom, a n d  so on). I n  addition to adding I I ~  I hc l i ~ l i i l  g u i ~ l s  iincl 
services pt.oduced i t1 the euonorny. G U P  rn:L>. ;ilso tw t ru~ t id  hy \ ~ ~ l n n ~ i t ~ g  up 
the otrlrrr i~tlu'cil ( the market value of outpul minu \  thc 111i11-kcr v i~ luc  oi' 
inputs) produced 111 each liectol- of the cconc)lny. .A third w;iy to tjhl;tin (illl' 
is t o  acid up  thc i~lc,omr.c of all t h c  f ;~c to~- \  of p l - o ~ l ~ ~ c t ~ o n  114crl i l l  p ~ - o ~ l ~ ~ c . i n g  
domestic ~ i ~ t p i ~ t .  

C;t,n.v rtiiriorrlrl pt.oilrrrt is the total v;ill~c. ot' iticc)lllc I . C C C ~ V L ' ~ ~  ty lhc 
domestic residents in a given period of t imc.  Tt iu c!itf'urcncu h c ' t ~ c c f i  Ol)IJ 
and GNP is the nc.r fitcior i/rr,orrtc~ r i ~ i . r . i r 1 ~ ~ t i  li-orjr rri)~-or~rl, u q u i ~ l  10 the c;~~.t i-  
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ings of domes~ic residents otl fnreign profits. loans. and woi-kcr remillance5 
minus thc earnings of foreigners in the domestic cconomy. Whenever do- 
mestic factors of production abroad are paid morc than fc~reign factors af 
prduction working in t hc domestic ectmolny. GN P will bc highcr than GDI'. 

GNP prr c.lipitn, that is, pcr person, is the most commonly u\cd mea- 
sureof economic devclopmcnt, Counlrics with high levels of G N P  pcr capita 
are presumed to have a higher levcl of economic well-being than are coun- 
tries with lower levels of GKI' per capita. Howcvcr. thcrc is more to eco- 

capita. First. GN P misses things. I t  measures 
t the truc social value of output. It also omits 

transactions that take place outside the mnncy cconomy. Second. the eco- 
a given value of G N P  dcpcnds o n  the purchah- 
nt  ecunomies. '1-hisd, CiNP per capita does not 

take into account thc degrcc oK income inequality in an economy. In many 
cases, poor countries ~ i t h  relatively equal incotne distribution3 shuw higher 

: indicators of social i+cll-bcing Ihan d o  richer countriec with Icss equal in- 

To make meaningful uomparison5. i t  is crucial to know whcthcr 
changes (or differences) in maorouconomic variahlcs reflect changes !or dit- 
ferenccs) in thc prices of goods o r  changes in their physical volulnes. In 
other words, it is ncccssary ro know whether changes are nominal vr I-cal. A 
10 percent rise in GNP. for cramplc. may result from ali priccs and wages 

: increasing by 10 percent or fri-rm phy.;ical output rising by I0 percent. Sincc 
oods and set.viczs in the economy, measuting aggregaw . . price movements involves the calculation of an ":~vcr:~ge price. nt. pr.i(.(> 

index. rVorr~in(il GDP,  for exatnple. is the valuu of' production at currcnt 
market priccs. K c z r i l  CiDP is the value of prc>duction at thc prices of a given 
year, known as the hrrsr~ !'t>rrr.. The i~~ lp l i r . i t  CJjP pr.i(.(~ d ~ f i r ~ r o r  is the ratio of 

A flow is an cconomic magnirudc mcasured a<, a rate per unit of time. ,4 
. stock is a magnitude rneasurcd at a point in  timc, Thc cbopi/lrl s /er .k  of the 
- economy, for example. is the acci~mulatcd stock of residential structure\ .  
. rnact~inery, factories, and equipment that exist at a ptoint in timu. I~r~~csrmr~rrt 

is the Row of output in any given period that is used to maintain or to 
increase the capital stock. Othcr  txamplea of stock-flow relationships like 
that between capital and invc~ tmcn t  arc .snvin,q and I I Y * L I ~ I / I ,  the c.ltr.rrFli 

liorrol inurvlrl~rrrf po.\itiot~, and ,fist*irl dc:fir.ir.r and 
the sroc'k y f ' p r ib l i~ ,  dehr. 

Many kcy macroeconomic issues involve choice, about ~ i m c ,  Saving. 
for example, involvcs a choice be theen  cvncurt~ing now and conburning 
later; it is, thus. an ir i f~~?cmpc)ral  r\hoirrr>. Two key building blocks in thc 

: study of intertemporal decisions ;LI-C intcrc5t rates and present valuas. Thc 
i r t f ~ r ~ s i  rutc is the terms at which moncy or goods today may be traded off 

Iture date. Using intcrcst I-;itcs, i t  is possible t o  
f money in the future into a /?r(J.sr>nt vnllir today. 

thc g u v c r ~ ~ m e n t  generally must make intcrtcm- 
nccrtainty nhout thc f i~ ture .  Thus.  most inter- 
nomic agents to  form r.rprzbrtcliotls about the 
ions must bc fcwmulatcd about future income 
ents  actually form thcir cxpcctations has been 
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a topic csf much debate. Some economist\ ~ p u c  thi11 inciiviclu;~l\ rely o n  
simple "rules of thumb "; others believe that thcq I I W  LOII-1plc.x cluci\ion- 
making processes to arriw a1 thcir oxpcutatic~n\ iihol~l t hc i'ut~.~l.c. 

The simplest t ~ ~ l e  of t h u m b  is a belief th;il 11c'xt YC;II. will tw like [hi\  
yciir, a rule called . s l f ~ r i r ,  r.vp~(.fntiott.s. Inclividi1;tl4 r r l i i y  i ~ l x t )  ~ ~ p l t i ~ t c  lhcir 
cxpcctatinns about the Puturc based o n  their ~ I - C Y I O I I ~  ~ 1 . 1 . 0 1 . ~  i r l  l i ~ r c ~ . ; l s t ~ r ~ g .  i l  

process called ~rdiiyt iut ,  c,.qlrr,frrrio~~r. X more  rt,phi\iicatcil mcchiinisrn 
known as t.rttionri1 r.~-/~(>c.tirrioir.~r. speciiics r hi11 iigcnt.; m;tkc cllicicnt 11sc {)I '  ;ill 
available inform;ition and their undcrxtanding of thc c ~ i ~ n o ~ ~ i i c  lnodcl guv- 
erning thc ucnnorny in ot.dc.1- tn fi~-rnulate their cxpcct;~lions. I !~ t~pi r i~ . i~ l  cv i -  
dcnce on hnw people actu;illy form their c x p c c t ; ~ ~ i t ~ n \  i \ .  h t~wtvs t . .  no( ctbn- 
c l u ~ i v e .  

Key Cuncepts 
gross domelstic product capital \ tuck 
gross national product saving 
current production umealth 
Iinal goods currc111 ;rccr)unl 
intcrmcdiate goods ncl int c r ~ ~ ; ~ t i ~ i n i t l  ~ n v c \ t  nlcnt 
value added pohition 
net Fclclo~- income from abroad fihcal cleiicil 
circular flow of income pithlic dchi 
l i N P  pet. capita intel-tcmporal chuiccs 
price index in[c~-c\t  riitec; 
nominal G DP nct piAcc;cnt I . ; L I I I C ~  
real GL)P cxpcctiition\ i'i,~.m;~tii)n 
base yea]- rncchanisms 
implicit GDP pricc deflator xtatic cxpcct ;~t ions 
flows adaptivc uxpuc~;itionc, 
slocks ralioni~l cxpcctiilionc, 
invcstmcnt 

Problems and Qu~stions 

1. Should the valuc of the following transaction\ hc incl~rdeil ;is pill-l of 
GDY'! Why'? 

ir. A conaumer pays fur a mcal at a restaurant. 
h.  A company buys a n  old building. 
r , .  A supplicr sells cornputcr chips to a 1i1-m that m;ikc\ pcr\on;il ~ ~ J I I I -  

putcrs. 
d. PI consumer buys a car frnrn a dei~lcr .  

2. A lactory that pruduccd televi+ions clo\cs this y c i ~ r .  Hoiv woulcl Ii1)I' 
be affcctcd'? How fiiould this change be dutcotod when ~15ing Ihc cxpl:nclilurc 
mitthod to calculate GDP'! The valuc-addcd rncthod'! 'Thc C I ~ I I I C \ ~ ~ C  income 
met hod? 

3. What would happen l o  thc disut.epancy hctwccn ( i l l l '  ;~ntl ilornc\tic 
incomc if the rate of depreciation of the stock of- uapit;~l in  thu u u o r i o m y  
rosc'! Why'? 

I. During the late 1970s and early 1980s. miilly I .atin Alncric;ln coi~ntr.ics 
becamc highly indebled. How would thih ;ljl'c~t t h c i~ .  nct ~ ' ~ I c ~ o I -  piiy mcnl\'! 
Which was larger in those countrius during that pc~~iocl ,  CiIIi' o r  (;Nf'']  
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5, Does a higher GNP per capita necessarill, imply higher welfare'! What 
other elements should bc taken into account to cvaluate economic well- 

6, Consider a si~nplc cconomy with oiily three goods. The markct price of 
each good is P I  = 5. PI = 10. and PI = 15. The prodi~ction (and consump- 
tion) d each good during 1990 was C), = 20. Q2 -- 2 5 .  and Ql = 10. 

a. What is the value of nominal GLIP:' 
b. Construct a consumer pricc index using ;is %eights thc share of c;tch 

good in total consumption. 
c. Assume that in  1991 prices rise to P i  = h ,  f J I  = 12, and P I  = 17 and 

quantities produced (and consumed) go to Q ,  = 21. Q2 = 27. and Q1 - 
11. Calculate the valuc ur nominal G n P  and real GDP. using 1990 as 
the base ?car. What is intk~tion. as rnca5ured by thc GDI' deflatvi-? 
What is the real rate of gt iwth 0K the economy? 

d. W h a ~  does your answer. tell you about the importance of using pricc 
dcflarors'? 

7, Arc the following ccunomic variahlc> stocks or flows'? 
a. The income of a bluc-collar worker. 
b .  Thc wealth of that same worker. 
c. The net factor paytnents ro the rest of the world. 
d .  The value of all the hnuscs in the economy. 

8. Suppose that thc stock of capital in t h e  cconomy is thc same as last 
year's. Assuming a positive rate of dcprcciation, was there any  gross invest- 
ment in the econotny'? Was there any nct investrncnt? 
9. Consider an invcstrnent project that costs $100 to get started and yields 

$50 for the next thrcc ycars and then stops being productive. 
a. If the interest ratc is 10 pcrccnt,  what i s  thc present value of the 

. 11, "Static expectations is a special ca5c of adaptivc expectations." llis- 
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often coming from thc supply sidc uf the economy, can be important. Onc 
type of supply shock is a changc in the relative pr~cc uC a key input in the  
production process, The large swings in n7urld oil prices 5ince 1973 havc 
been the most evident supply shock3 in the world economy in thc pa$t t ~ o  
decades . 

Toget started on the study of output and employment fluctuations. wc must 
concepts. The  first is the unemployment rate itself. The 

"unemployment mte" is a measure of thc total number of uncmployerl pcr- 
n of the labor force. The simplicity uf t h i s  dcfinitian i s  

: deceptive, however. Who ic  "unemployed"? Someone who is a c t i ~ c l y  lonk- 
ing for a job? A joblcss person roo discouraged t o  look for work?  ,4 percon 
who works a few hours per wcck at odd jobs but would like to IVOI-k on a 
more steady basis'! Wc shall see that seemingly sinlple concepts can in fact 
become quite problematic. 

When employment fluctuatei, so too does output,  sincc aulput i s  pro- 
duced using labor inputs. Just as we measure the cxlent to  which employ- 
ment falls short of thc full-employnlent level. we also can measure thc extent 
to which output falls short of thc lcvel that would be produced if all labor 
were fully employed. Wc use the conccpt of potc~ntitrl ollrpltt to rept'ewnl the 
level of output that the economy can rcach whcn all productive fdctors, 
especially lahor, are at their fully employcd  level^. t3cc;iuse somc unemploy- 
ment of labor and other factors of production is normal. (,rrrrr8nt nlrrput is 
generally lower than its potcnlial. The  o r , t p ~ i f  goy? mcasures the difference 
between potential and actual output.  

These conccpts have a vcry significant PI-actical implication, Economic 
performance is not only measured in terms of the general trend of output. but 
also in terms of whethcr the outpur gap is increasing o r  decreasing. Arthur 

of the U .S. Council of Economic Advisors under Presi- 
dent Lyndon Johnson, was a leading analyst of thc output gap. In studying 
the relationship between unempluyment and output. Okun found with great 
regularity that a reduction of unemployment of I percent of the labor force in 

as  associated with u rise in GNP and fall in thc output 
gap of 3 percent. Known today as Okun's law. thib relationship has proven 
to be quite robust in the United States  and applicable in othcr  countries as 
well, though with a different factor of proportionality b e t w e n  unemploy- 
ment and output. 

Within macroeconumic analysis, two types of economic fluctuations 
are of particular interest. Long and sustained deviations of unemployment 

, from historical averages arc certainly one type. Cases of a continuing pcriod 
ofintractable high unemployment include that of the Great Depression in the 

rn Europe from 1975 to the late 1980s. and that of Latin 
America in the 19XOs. These casts are illustrated in Figures 3-13 through 

Of equal interest 211-e synchronized shifts in iinporlant ~nacrocconomic 
' variables around a trcnd, a phcnornenon known as thc D r l s i t ~ c ~ . ~ . ~  cycblc.. Un- 

like periods of sustained unemployment. business cycles represent shorter- 
term fluctuations of outpur and employment. typically lasting three to four 
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Figure 3-lc 
Unemployment Rate in Latin America, 1980-1990 

.' (Fm ECLA. Prclimindry Ovpr~-iru.  uf the Econumy of Latin America and the Cdrihbiban. 

Unjled Nations, Neicl Y d ,  1490.) 

years. A key fcature of business cycles is that important macroeconomic 
variables-output, prices. investment, busincss profits, and various mone- 
tary variables-tend to move together in a systematic fashion. This basic 
characteristic of business cycles was carefully dr>curncntcd in path-breaking 
studies by Wesley Claire Mitchell, who undertook his work as an associate 
ofthe National Burcau of Economic Research (NBER). the institution that 
is still the official arbiter of business-cycle trends in the  United States.' 

Much of modern macroeconomic research is devoted to the study of 
business-cyclc fluctuations. Business-cycle rcscarch is. in fact, an area of 
great controvcny, Despite heated debate5 in reccnt years. there is no single 
shared paradigm for explaining these cycles. but rather several different 
ones: the Keynesian paradigm in its many variations, the new classical 
paradigm, and the monetarist paradigm, to name only the most important 
schools of thought. T h e ~ e  labels can, however. hide more than they reveal,  
since important overlap exists among thcse different approaches. 

In this chaptcr. we begin our diccussion of macroeconomic fluctuations 
and consider the major theories about them. Thcn, in Parts I1 and 111, wc put 
the issue of output fluctuations aside in order to develop the building block5 

' Mitchell tlescribrd h ~ s  key findings in the hook Whur Iltrppcanq Dr~ri9rgBrtainr~rr Cyclrd 
(New York: National Htlreiiu uf'Econt~niic Kcwarch .  1951). To this day, thc Nationiil Bureau of 
kcmomic Research is thc org:ini~;~!ion !hat judges whcther the U.S.  economy i s  in a recession 
or h m  and decides on the specific dates of husiners cycle pe;tks and tmughr. 
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of macroeconomics-consumption, saving, invcxtmcnt. iind thc rnr~nu1;~i-y 
system. In f;lct, it is easier to discuss thew subicct.; undcr lhc ~ln~-c;~li$(ic 
assumption of full employment. In  Par1 IV.  wc rc1111-11 to the top~c ctf'o~ltput 
fluctuations in much grearer detail, using thc building block., that wc ti;~vc 
developcd. 

The major theories of macrocconc~mic fluctuation\ r ~ l y  on ic1c;t.l ot' 
aggregate supply and aggrcgate demand, to which wc now t111.n. 

A ~ g r e g u i e  supply is the total amount of output th;it firin\ and household:, 
choose to provide, given the pattern of wagcc and priucs i n  ttic ccr~nomy. 
Firms decide on how much output they warit to supply in  ol.ilcl. to mi~xi~ni/e 
profits. taking into account the price of output. thc cost\ ot'input\, ttic \tuck 
of capital. and the available production ~echtlulogy. Hou.;chold\ itlst) m;~ke a 
supply decision, how much labor to supply. hascd un ttic lcvcl of' the r.cal 
wage. 

In practice, optimal supply decisiiin\ can hc very ct~mplic;i(ccl. I lor 
example, a firm might decide on how much tv proclr~cc h;i\c~l 1101 tmly on 
current prices. but a lw on expectatinn\ about  future pricuh siriuc xorrlc ot 
today's production will be sold in the fu1ut.c. Similurl y .  ho~~\ctirdd\ might 
make their labor-supply decisions on the biici5 ur' cxpcc~cd I ' I I I ( L I - C  w:~gcx ;is 
well as currenr wagcs. In thc discu3sion t h a ~  1'~111uu~~, wc I ; I I - ~ c ' I  y ~gnol-c t hcsc 
complications, focusing instead on t he  tax i n  which \upply clcci\il)ns i~rc 
based entirely on current wages and prices. 

The concept of aggregate supply is also complicatcrl I y  thc 1';ict thal 
there are many kinds uf goods in the economy. prcldl~ccd hy it vcry I;II-gc 
number of firms and households. Aggregating i l l  l Ihc\c V ~ ~ I - ~ ~ L I S  prr>ilu~cr\ to 
arrive at a concept of aggregate hupply involves st;itisIic;~l I + ~ I I C \  th;11 are 
quite complcx. As wc established in Chapter 1,  our thur>~,utiual fl.arncwork 
ignores these complications and a5sumes that the ccontlmy pr.oJi~c.c\ ;I \inglc 
output. (Later, in Chapter 21. we add a bit of rc;~li\m by cli\t ingui\hing two 
types of domestically produced goods, tradablc good\ ;inti non~ri~di~hlc 
goods.) 

With these simplifying assumptions in mind. wc now t111-n to thc ;~ggt-c- 
gate supply curve for the economy which describe3 thc rcl;ition.;hip hctwccn 
aggregate output and the price level. Wc \tar1 with a ~ l l . o l i l l l ~ l i r ~ l l , / i ~ t ~ ~ ~ ~ I ' o t ~  1'0r 
an individual firm. 

The Production Function 

Economie5 are composed of a large number of' fit.~u\ that u.;c c:ipil;al (k') and 
labor (1,) to produce output ( Q ) .  'I'he capital o f  thc firm i k  ils i';~cto~-y, its 
equipment. and its inventories of goods. We \i~mrn;~ri~,c ~ h c  tol;ll c;~pit;~l by a 
single var-iable. K. We also assume that the level oC ~cchnr)lc~gy. clcnotcd hy 
T .  determines how much output is produced for ;) given lcvcl 01' h' ;tnd I.. A 
rise in T ,  then, indicates sunlc technological imp-ovcmcr~t  in  thc  pr.olluction 
process that results in higher output. For simplicity. wc also iI\\rlrnc thcrc i \  
only one standard production function which upplics l c r  c ; ~ h  lir-rn in  lhc 
economy, 

Q = Q ( K .  Z.- T )  (3. I) 
- + +  
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where the plus sign below each variable indicates that each has a positive 
influence on output (a minus sign would indicate a negative effect). 

In equation (3.1). output is a f i~nction of the capital and labor used in 

that the company has; the total number of employees and the number of 
hours that they work: and the technological knowledge built up insidc the 

from an increase oClabor by one unit, is positive. So is the marginal produc- 
tivity of capital (,WPk' = AQlSK). Second. we assume that thc marginal 

, productivity o f  each fdctor declines a3 more of that factor is used with a fixed 
amount of the other factor. Take, for example, an automobile stamping 
plant. If only five workers are available per machinc, the hiring of another 
worker might add enormously to output. If t h c  manager keeps adding labor 
without increasing the number of machines, howcvcr, she will discover that 

We can graph the level of output a h  a fitnction of the amount of labor 
input ( L )  for a given amount of K ,  as shown in Figure 3-2. Notice how the 
two assumptions about thc production function affect the shape of the curve. 

that results from a small increase in lahor input. Thc fact that the curve has  a 

fact that the slope gets lcss steep as morc labor gets used reflects the dc- 
clining marginal productivity of lahor. Thus, lAQ/AL) at point R is less than 
(AQIAL) at point A. 

Figure 3-2 
The Production Function with 

L Variable Labor Input 

Demand 
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Figure 3-3 
Effects of an Increase in the Capital Stock: (a) ?'ht3 Production Function, (b) 
the Marginal Pruductivity of Labnr 

In Figure 3-3b, thc MPI- is shown as a function of Ihc ;tmoutit oSI;iho~-. 
This schedule is drawn for a givcn amount  of capil;il itnd ,i givcn \ t ; ~ t c  ot' 
technology. What would happcn if, suddenly, morc capital bec;~rnc ;iv;til;tblc 
to the production proce5s:' Rccause capital itwlf hits ;I p o \ ~ t ~ v u  m;trgtn;~I 
product. an increase in K would chifi thc o ~ ~ r p u t  curve upi+;tlAd. its in l;ig!~re 
3-3a. For any gjven L ,  more ourput bould be pt,od~iccd ~i ' rhc  input olh '  werx 
lo rise. Moreover, wc also expect that for any g ivcn Icvel of  I., h ~ g h ~ ' ~ .  K 
leads to an increasc in the marginal productivity I.. I ' h~ l s ,  thc 11-11'1. wheel- 
u!e in Figure 3-3b also shifts upward w h e n  ti \hiti\ up. 

So far, wc have concluded that the amount of i > ~ l ~ p u r  pr-ct~lucccl may 
vary in the short run as firma usc more o r  Ic54 label. in lhc p~oducl jon  
process. Next, we address thc question of huw much Iitbor f i ~  r ns  ~ i - i i l  uw. 

The Demand for Labor and the Output Supply  Functiorl 

In Figure 3-4, we show the MPI.  as a f i~nct ion of I.. I 'his RI-iiph ciin hc ul;cd to 
find the level of labor input that a profit-maximizing firm will wish t t ~  uw.  'I'o 
see this. Ict us consider how a profit-maximizing firm dccidch how much 
labor to hire. We supposc that the firm sell5 i t5  uu~put (01- ii pricc I' in the 
output market, and that it hires labor at the wage u. in  thc Iitbor mill-kcl. I<;tch 

Figure 3-4 
The D c m t ~ n d  f o r  12clbor: 'I h c h  

Marginal Productivity of I .c~bor 
Schedule 
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In this way, we can determine thc amount of labor that the firm would 
choose to hire at each levcl of the real wage. Using Figure 3-4, if the real 

' wage equals (n:/P), , then the firm chooses L, as the amount of labor input. If 
wlP equals ( w ~ P ) ~ , ,  t hen  the firm chooses I,,, a> the amount of l abor  inpu t .  
Thus, we see that the MPL schcdule is, i n  fact, the demand schedule fbr 
labor. Note that since the MPI,  curve is downward sloping. so too is the 
demand for labor, in other words, the higher (w/P) ,  the lowel- the levcl of 

Figures 3-2, 3-3, and 3-4 are drawn for a givcn level of the capital stock 
and for a given technology. If capital increases, the level of output aswci-  
ated with any amount of labor also gocs up, as illustrated in Figure 3-3a. Thc 

effect also occurs when some technological improvement raises thc effi- 

We can sumrnari~e these findings by writing the demand for labor as a 
function of the real wage (wi th a ncgative relationship) and the levels of 
capital and technology (with positive relationships): 

L" - L"(H!IP. K .  7) 

- f  + 
Using the labor-demand schedule, we can now d e r i v e  an output supply 

schedule which show5 the amount of uu tpu t  thc profit-maximizing firm will 
supply at each level of w / P ,  K .  and T .  We simply rcwrite the production 
function (3.1) using i3.2), to find 

Q" = QS[L"(~$ ' /P ,  K ,  T ) ,  K .  T] 
- + t + +  

Note that Qqs a ncgative func t ion  of tv/P for an "indirect" reason: accord- 

Notice that ~ h i ~ t  matters here i s  the nominal usage in tcrnis of the pricc of output ,  n, :P .  
,. This ratio is surnetimcs called the prod~rrt n'agc, sincc it measures the wage In uni t i  of output .  

, Sometimes it is 1iselii1 to mcasurt t h e  wage relative l o  the consumer pricc index PC ra thc t  than 
the output price, rcsillting in the ratio tr8.:'Pc. This alrerna~ive ratio is w r n e t i n ~ c s  called t h e  rrt11 
consumpfiun wage. Ln our simple   nod el, there i.; only one uutput  good. so that P cqr1al3 P C .  I n  
practice, however. the price of output  could readily differ I'rum thc price uf consumption.  
especially if part orconl;umption i s  lrnported rather thim produced hy do~t~cstic firms. In such a 
case, the product wage and  the reill uc~nsun~ption t4age will not be the same. 
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way. )  Equation (3.3) can be written morc simply, ti) show [hut outpc~t wpply 
is a negative function of' rtl.i'P and a positivc function 01' A' ;ir~d 7 :  

I_).y = QJ (u.iP. K .  7 )  (3.4) 
- t  - 

Note that in ( 3 . 3 )  and (3.4) wc w r ~ t e  output ;i\ Q' r.;~thcl. th;rn ; I \  Q, rt)  

signify that this is a sripplj* equation. meaning that i t  dc\crthcs thc output ttic 
firm wants to supply if 11 is lo maximize PI-ofit\. I ~ C C ; I L I ~ C  i t  rc1'cl.s Io profit- 
maximking behavior. it dii'fcrs from (3.1 ), thc production l 'unct~on. w l l i ~ h  
expresses a merely technical relation5hlp bc tueen  inpr~t \  ~ ~ l d  o i ~ ~ p u l .  

The Supply of Labor 

T h e  next stcp in determining aggregate supply is t i )  dcl-ivc thc  wpfrly schcd- 
ule f o r  labor. I:', as a function of the rcal wage that ho~~.;chnld.; rcccive t'ijr. 
work. 

W c  start with a simple labor-supply decision in which thc h o ~ ~ \ c h o l d  
must choose betwccn supplying lahnr and cn-joying lei .;~~rc. Ihc 4o-ciillcd 
"labor-leisure dcci3ion." Thc day has only 24 htru1.s. ilt~d cvci-y ~ O L I I -  nio1.c 
that is devoted to work is one hour lcss th;~t  can bc dcvoted t o  lci4111-c; 1h11s 
households must choosc how t o  dividc their tilrlc hctwccn thc ~ w o .  In rcal 
life, thc labor-supplv decision is kir more complicated. A mor-kcr ' \  ti111c may 
bc divided not only between work and leiwi-c hut alco ;iInt,np many olhcr 
activities-on-thc-job training, educ;~t ion,  and seiu-ch ing t'ol anothct- lob, 1 0  

mention only a feiv. 
For this analysis. howcvet .  w e  suppose ;I vcry \ilnplc >ilui~tion in 

which a upurker must choose only be tuaen  labor and Icisurc ~rnd  in which hc 
consumes all his wage earnings, which are hi\ only \ouscc 01' incomu. W c  
also suppose rhat he can choose to  wurk any numbcr of hour4 pel- d i ~ y ,  no1 ;In 
enlircly realistic a>sumption, but a convenient onc. I n  pr;~cticc, time i.; no1 
s o  ficxible. Workers might have to chnoce bclwccn ;I \t;~nil;irrl c ig t i t -hc \~~~-  
day, a standard day plus somc overtime. half day\, o r  nu t v o ~ , k  i r t  ; I I I .  

Peoplc receive utility from consuming both good4 i lnd loi\ut-c, so  our  
t ~ t i l i ~ y  function should show the  utility level ;I\ po5itively ~-ct:~tud to ~ h c  
consumption levcl. C, and negatively relalcd to the amount 4,t' limc the 
worker devotes to work. L,  remembering that higher labur limc incan\ Ic\\ 
leisure time: 

U L  = IIL(C. I , )  (3.5) 
. - 

Equation (3.5) indicates that people'\ utility incl-cw\c\ when con. ;~~mption 
rise3 and decreases when they spend more time ut wor.k. 

An indifference curve will show all the cumhinations of'(' and I. thal 
produce a parlicu\ar level of utility. and a map of t h c x  LIII.VC.; hc(wcen 
cnnsumption and labor appear5 in Figurc 3-5a. In this c a w .  !hc intlil'J'cr~enct! 
curvcs have a positivc slope because labor produce+ "cli\utilil y . "  Siippnsc 
that a worker is at point A in the inditt'ercnce curve iC.chc incl-c;i\u\ hur 
hours of work by IL, then consumption will halt: r i ,  go up h \  LC',, in ol.tlcr 
for her to remain indifferent to t h c  originill position a! A .  Nolc iilso that 
higher indin'crcnce curves arc associated u,ith highor' utility. Il tt l i i  y r l r i  thc 
indifferencc curve 1JL7 is higher than utility on the indit't'crcncc uul.vc I,!/., . 
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I'L, 

Figure 3-5 
(a) The Indifference Map; (b) t h c n'iigc-Consumption Line 

As we move in the northeast direction crlung the indifference curve &Ti,, 

agiven increase in labor services AL tnust be matchcd by an ever-increasing 
amount of consumption AC' in ordet. to keep the workcr at the same utility 
level. In  Figures 3-5a and b. -ACI is greater than LC,). or.  to  put this anotht.1- 
way, the slope at point R is steeper than thc slope at point A,'  Here is rhc 
reason. As L increases, there is less and Icss timc lcfi over  for leisure. Thc  
worker is less and less eager to give up her increasingly 3carcc leisure time in 
return for more consumption. Therefore. at a given utility IcvcI. cach incre- 
mental cutback in leisurc must be balanced hy an ever-greater incrcalse it1 

consumption. 
How much labor and consumption workcrs actually choose depends 

both on the utility function (as summarized by the indiffcrcncc map) and o n  
the real wage level. We can specify the set  of consumption-lci51.11-c possibili- 
ties available to  he wnrker by recognizing that the level of consumption i\ 
simply given by the  wage earnings. C' = ((u8!P)L. Thus. in Figure 3-5b. tho 
straight line 2, with slope ~ I ~ I P ,  shows the consumption and labor choices 
open to the worker. T h e  Z line $tarts at the origin. sincc if a household works 
no hours, it has no income. and thus cannot consume. A rise in the real wagc 
clearly causes a rotation of the Z line to a steeper slope. 

The equiiibrirrm amount of labor supply is found by superi~llposing the 
preferences, represented by the  map of indiffcrencc curvcs, onto thc wage- 
consumption line. For  each real wage, workers will attcrnpt to rcach the 
highest possible indifference curve. The equilibrium is thcn the  point of 
tangency between the corresponding Z line and ar, indifference curve.  I f  thc 
real wage is ( W I P ) ~ ,  then workers will wanl to supply Lo labor services. 
which will enable them to consume C0,  as shown in Figure 3-ha. 

We can now dcrivc a labor supply curvc 5howing h o ~  labor supply 
varies with different levels of the real wage. Suppose that t h c  rcal wagc 
increases tu ( ~ ' f k l ) ~ .  With higher huurly pay, workers will be able to reach a 
higher indifference curve. The relevanl .Z line for (rlllP)l i s  L1 ; thus, workers 

Technicall!., the ~ n r r r ~ i n r r l  r . i ~ ! t  c j J ' r r r b . \ r r / r i l f o , r  between consumption and Icisurc, which 
is rnewured by the slope oT Ihc ~nd~rf t rznce  curve i ~ l  given puinl. Inuleases a< leisurc dc- 
creasea (and L ~ncre~rsesl. 
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Figure 3-6 
(a) Effects of Real Wage Changes in the Amount of 
Labor Services Supplied; (b) the Labor-Supply Curve 

can reach indifference curve UL,  , and the desircd supply of labor scrviccs is  
L I  . Furthermore, if the real wage rises to (M'IP):,  thcn the % line is %? and the 
equilibrium L is L?.  Figure 3-6b plots the hours of lahor supplicd as thc rcal 
wage increases, using thc information providcd by thc analysis in I;igurc 
3-ha. As described in this figure. labor supply i s  upward sloping: a highcr rcal 
wage provokes an increase in the amount of labor that workerx want to 
supply. This phenomenon may be expressed as followr: 

Somewhat surprisingly. perhaps, higher wages do not always lead to a 
higher labor supply. They may. in fact, result in r-1 smrrller supply of lahor or 
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have no effect o n  labor supply. This is because two forces are at work when 
real wages increase, a substitution effect and a n  income effect. and the latter 

y when real wages increase. A slthsfitrrtiurr effir,r 
s make Icisure time "rnorc expensive": that is, 
nts a grcaler amount of forgone consumption of 
es up. With leisure more expensive. households 
nd choose longer working hours. 

On the other hand, an inrornc ejficr occurs because when wIP goes up 
households arc richer and can afford to choose rnorc leisure. a desired good. 

er  M . / P  mcans that a larger amount of con~ump- 
tion is possible. By the same token. the original amount of consumption can 
now be achieved by a smallcr number nf working hours. If the household has 
a target level of consumption spending, for example, it can afford to reu'irr,r 
working hours when 1r1iP goes up because it can reach the target with fewer 
hours of work. 

Thus, the cffect of a rise in wages o n  the supply of labor is thcorctically 
ubstitution effect tends lo increase L ,  the income cffecr 

: tends to decrease L .  The relative influence of these two cf'f'ects depends on 
. household preferences. Empirical studics. however, tend to support the idea 

of an upward-sloping labor supply curve ,  like that shown in Figure 3-tib. 
g that the substitution effect dominates the  income effect. 

Jerry Hausman of MIT has founci a significant positivc response of thc labor 
wage net of taxes for the United States.? A similar qualita- 
en rcported for Sweden, where increases in tax rates on 

hbor income. that i s ,  reductions in the net-of-tax wage for a given gross 
wage, have provoked a 3ubstantial negative response in the supply of labor.' 
In what follows, then, we shall assume that the labor supply i3 a positivc 
function of the after-tax real wage. 

OACH TO AGGREGATE 

gate supply jitnrrion, shown in equation 
d the supply of iabor (3.5)+ Now we take 
equations and summarizing the results in 
describes the yelationship between the 

vcl. Thc shape uf this curve remains a 
arge part because it depends heavily on 

ut the labor market, assumptions that are 
e start first with the classical approach: then 

ynesian approach. 
The simplest version of the classical approach assumes that, for a n y  

price level, the nominal wage is fully flexible and adjusts to keep the supply 
: of labor and the demand for tabor cquilibrt~ted. Thus, the real wagc is deter- 

mined so as to clear the labor market. Labor is always fully employed, in the 

s and (he Labor Supply." in Alan Auerbach and 
Ec.ont>rnics (Neu- York: Elsevirr Sciencc. 19851. 

Hausman's work i3 discussed in more detail in Chilptcr 7 .  
'Charles E .  Stuafl. "Swedish Tax Katcs. 1,abor Supply and Tax Kevcnue~." Journi~l r?f' 
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precise scnse that firms want to hire its much lahol-, I.", ;\.; wtjrkcr.; wiinl l o  
supply, L", at the real wage scl in thc markcrpl;icc. 

This classical labor-markct setting can hc gr.;iphcd ql~itc h i r ~ i p l y  I:~gi~l.c 
3-7b shows the labor market clcaring at the  point ol' intur-c;cction hetwccn 
labor demand and labor supply. This point vt' interscc~ion dctcrrninc., thc 
equilibrium level of labor, which we label a s  I., to dunole thc. "i~~ll-cmplt,y- 
ment" level. The eqiliIihrium real wage is (I,,::'/'),-. Ciivcn I . ,  , ihc pr.oJrrction 
function in Figure 3-7a dcter~nincs the l'ull-ernployri~cnt I cvc l  c ~ f  O I J I ~ L I I .  

which we denote Q,. 

la) ( ( . I  

Figure 3-7 
The Classical Case: (a) The Production Function, (b) the Labor Market 
Equilibrium, and (c) the Aggregate Supply Schedule 

Deriving the Aggregate Supply Curve 

Now we have enough information to draw the aggregate supply curve, l'he 
question is: How docs the supply of aggregarc outpul respond when thc 
price level incrcnses'? To answer this question in a formal way, we usc 
equations (3.2), (3.41, and (3.5). taking P as given and solving (or Q. Thcn wu 
vary P to see how Q changes. 

As P rises, there tends to be excess demand in t h c  lahur m;trkur if thc 
nominal wagc remains unchanged (a lower rcal wagc uocrld ~,cwlt ,  u;cu\lng ;i 
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rise in L" and a fall in L').  But givcn that wages arc perfectly flexible. the 
nominal wage will rise by the sarnc a m o u n t  a s  thc price level in order  to 
reestablish the markci-clearing real wage. ( w ~ i P ) ~ .  Thus,  the real wagc re- 
mains unchanged, as docs the equilibrium level of employment. L,.. Clearly. 
the supply of output also rcrnains unchnngcd. The fundamental result, thcn, 
is that in thc cluhsical model. thc real wage is givcn by the equilibrium of the 
labor market. and if nothing disturbs the demand or thc >upply of labor, the 
level of output rcmuins unchanged. Fur any given price level. the aggregate 
supply of the economy is the same, Q,. Therefore, the aggregate supply 
curve i s  a straight line drawn at the full-employment level of' output.  as in 
Figure 3-7c. 

Formally. thc c1;lssical case can he reduced tojust  two equations-the 
aggregate supply function (3.3) and a wage equation: 

The wage equation (3.7). which dcscribcs the equilibrium in the labor mar- 
ket, guarantees that wiP is equal to c,. (The bar ovcr  ~t., signifies thar the 
wage is fixed at thc market-clearing levcl.) According to thc classical ap- 
proach, the aggregate supply af' the economy can change with any shifts in 
the labor-supply or labor-demand schedules. Con3ide1- the case in which the 
economy expcricnces an increase in irs stock of capital. A higher amount of 
capital increases the marginal product of labor at any  given level of L. 
and t h u s  C ~ I L I S ~ S  a rightward 3hiii in the labor demand schedule. as x h o ~ n  
in Figure 3-8b. In  thz ncw cquilibriurn. employment increases to  L l l  and 
the real wage to (1r1iP)~. Now. thc  highcr amount of labor scl-vices and thc 
increased capital stock shift the equilibrium amount of output t o  Qrl the 
new full-employment levcl of o u t p u ~ .  This provokcs a shift in the aggregate 
supply curvc to Q: in Figure 3-8c. 

Notice that in this exerciqe thc increased demand for labor causcs :L 
rise in the real wage, which has a dampcning clfect on output.  Now suppwe  
for a moment that real wagcs did not increase. which would occur if thc labor 
supply curvc WCI-e perfectly elastic. that is. if workers wcrc willing to supply 
any amount of labor at the wage ( i ~ . i P ) ~ .  In this case,  employment would 
increase to Ll2 output would move to  a,?, and the new agprcgate supply 
curve would bc Q ; .  

Ilnemploymen f in the Classical Approach 

One problem with the simple classical approach is that in thcory  the ecnn- 
omy is always at full employment, despite thc fact that unemployn~ent  is an 
obvious phenomenon in actual econornierj. How do c l a~s i ca l  economists 
explain this apparent contradiction? 

They of'fer a variety of arncndments to the basic model. One umend- 
ment allows for the fdct that somc people may choose voluntarily to be 
unemployed, at least for short periods of time, such a s  when a worker  quits 
one job and is searching for another. A second amendment emphasi~es  that 
various forces in the labor market-laws. institutions, traditions-may pre- 
vent the real wage from mo~ ing  to  its full-employment level. If the real wage 
is stuck above the full-empIoyment level, then unemployment rcsults. Be- 
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Figure 3-8 
The CIassical Case with an lncrease in the Capital Stock: (a)  ' I h c  I'rodi~ction 
Function, (b) the Labor Market Equilibrium, and (c) the Aggrcgattb Supply 
Schedule 

cause this latter explanation has been a ccntrnl argumcnt of classic;il ccono- 
mists, this kind of unemployment is often called "classicul unemployment." 

Let us use our graphical apparatus to represcnc a case ol' cl;lssical 
unemployment. Suppose that the real wage is stuck at (rra/ l ' j , , ,  ;ihove thc 
market-clcaring level, as shown in Figure 3-9b. At that wage, the quilnljly of 
labor demanded by firms is LII, while the supply of labor ils LA. that there 
i s  an excess supply of labor in thc amount of (L;  - I.!)),  This g;ip hctwecn 
labor supply and demand constitutes unemployment in thc cl;~ssical f'rarne- 
work. Firms will choose to hire Lf)  units of labor, which resulh in thc lcvcl u l  
output Q,. If the real wage i s  stuck at [rv/P),,, so that increahch in f-' lead to 
increases of w by the same proportion, then, as in thc classical case with full 
employment, the aggregate supply schedule will be verlic;ll. ' l ' h i ~  will occur. 
however, only at a level of output Q,, which is  below thc fl~ll-employment 
level, as shown in Figure 3-9c. The ourpiti gitp (which we mentioned at the 
beginning of the chapter) is the difference betwcen the actu;il output, Q,, . 
and potential output, Qf, and so is equal to Q, - Q,,. Formally. thc sctpply 
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Figure 3-9 
Unemployment in the Classical Case: (a} The Production Function, (b) the 
Labor Market Equilibrium, and (c) the Aggregate Supply Schedule 

curve is found as the solution to two equations: 

This is the same system that is used to describe the  full-employment case, 
except that iG, replaces w,-. 

Real wages might be stuck at  excessively high, nonmarket-clearing 
levels for many reasons. Legally established minimum wages (a feature of 
most economies) may be set above the market-clearing wage. Unernploy- 
men1 insurance payments might be so generous that people refuse to accept 
a wage below w,, . Powerful labor unions may force wages for their members 
above levels at which unemployed people outside of the union would be 
willing to work. In economies where wages are indexed to prices, the nomi- 
nal wage i s  linked mechanically to the price level by a numerical rule, In 
some important historical examples, the indexation clause for an entire 
economy has provided that the nominal wage shall be adjusted fully for any 
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change in the price level, thcreby autom;it ically pi-c<lc~c~-rn~ning I hr: rcid 
wage level. In such cases. indexing rulcs can rcsult In i i  rc;tl w:~gc lcvcl that 
is stuck above the full-employment rate. 

The  Keynesian model of unemployment ic built o n  the not ion th i~ t  nominal 
wages and prices d o  nor adjust quick1 y to nlaintain labor-rni~rkct cy uilihriuni. 
This modcl diffcrs from thc  ciassical uncrnpluyrncnl model in i t \  !i)cu\ on 
nominal rigidities rather than real rigidities. Thc  Kcyncsi;~n r~~r~clc l  h ; ~ x  many 
variants. Keynes himself put moFt stress on thc rigidity rlt' riomin;~l wiigts. 
Others ,  also considered Keynesians. put the ernph;thih on nt)rnin;~l pricc 
rigidity. Such different assumptions hxve cliffcrcnt consuqucncc\ I'or thc 
explanation of unemployment. 

In the rest uf the chapter,  we will speak of "rigid" o r  "\ticky" nomi rial 
wagcs and priccs. Obviously, nornin;~I wage4 and priccs ;ire not complclcly 
rigid in any  economy. Keync3 himsclf'rccognircd tha t  n t~min ;~ l  u.;igc\ would 
adjust to labor-market disequilibrium vvcr time. Rut Kcynccl'\ point wii\ that 
the adjustment would be slow, t oo  %low. in fact. ti, gu:~l.;ititul: that I;ihor 
woul~l  always remain fully employed. In t h e  static Kcync\i ;~n model wc al'c 
about to consider, wc will simply assumc that it. or I 3  i \  iixcd. Whcn w c  take 
up dynamic models in latcr chapters. wc will C K ~ I I C ~ I I ~  nit~dcl Ihc ~lyni~rnic 
adjustments of rv and P t o  shocks hitting t h c  cconumy. 

Sticky Wages 

Among thc scvcral fcaturcs oi 'actual label- rn;lrkct\ ~h;lt ni;iy conlrihulc to 
nominal wagc stickincss, imc f'c:iturc providcs the most ~ t r ; ~ i g h ~ l i ) r w : ~ i - ~ l  cx -  
planation: lung-rurm Libor r.ontrac.t~. Unions nurmiilly ncgcitiiitc wage con- 
tracts with employers at regular intervals of timc, in rniiny coc~ntric\ uncc 
every year, and in some cases for longer periodh. ( I 1 . S .  uriiot~., typic;~lly 
bargain for three-year wage agreements.) These long-tcrm contr ;~ct \  gencr- 
ally stipulate cithcr a lcvel of nominal wagcs thiit will t-crnain in dl'cct 
throughout the contract period o r  a preset formul;i for. ad~u.;ting t hc nominal 
wage during t h e  length of t h e  contract.  In cuuntriec with ;I hixtory of very 
high inflation, the length of contracts tends 1 0  bc shorter.. I-or cxamplc. i n  
Brazil, contract lcngth dcclincd in rcccnt ycars. in ;I clcur I-c\pon\e to h ~ ~ h c r  
rates of inflation. Pricc incrcascs had bccn ;~ccclcr i~t ing sincc 1973, and by 
1979 they reached almost 80 pcrccnt in thc yciir. A t  ~h;tt: point, (.'ongru\\ 
approved a shortening of contract periods from onc  year to  \ix month\ .  .l'hc 
inflation rate continkled escalating t o  new heightc during thc IYHOs, ;ind i n  
late 1985, contracts started to be revised every thrce month.;." 

Suppose now that the nominal wage ul 'a firm i \  iixctl hy ;I I : I ~ o I -  con- 
tract at the level @. Suppose also that once thc nomitliil wage i h  fixcd. 
workcrs at the firm will supply all the labor demundcd t>y rhc firm-uvcn to 
the point. if ncccssary, of working in cxccss oK ~ h c  dc\i~-cd I ; I I W I -  supply 

See Eliana Cardow and Rudiger Ihrnbusch. ' 'Hta,i l ' \  I'r.opic;~l I ' l i ~n  " / \~nr-~- tr  t i l l  Eio. 
rrorrrir Revicr,, May 1987. 
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(a) 

(hl 

based on the labor-lcisurc choice.- Thc basic idea of the simplest Keynesian 
model is that with w fixed, the level of t he  reui wage wIP will vary inversely 
with the price level. 

Under theqe conditions, the formal cquations [or the aggregate supply 
curve are simply 

L)' - V ' ( W / ~ .  K ,  T )  (3.4) 
- + +  

ti- = !T (3.9) 

As the pricc lcvel ( P )  rises. the real wage fallr. and according to equa- 
tion (3.2), the desired lcvel of labor input goes up, while according to (3.4). 
the desired level of output \upply also rises. As a I-esult, the aggregate 
supply curve is upward sloping, as shown in Figure 3-IOc. Suppose that 
when the price level is at Pr in the figure. the wage is at the full-cmployment 

' This is a simplifying assumptiun thar is nu1 really needed for Kcyncrian analysis. I1 
simply helps us to focus on the care in which the nominal wage is Iixed and firnms arc ahlc to hire 
all the labor they wan! a1 that fixed wagc. 
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The question is, then: Why does involuntary unemployment arise'? 
Some market imperfection must prevent wages from clearing the labor mar- 
ket. This might occur either because of nominal wage rigidity, identified as 
the source of Keynesian unemployment, or because of real wage rigidity. as 
in the case of classical unemployment. 

But why might wagcs bc rigid? There are, in fact, scveral explanations. 
which we later describe in morc detail. Labor unions may prutect their 
members from nonmembers who would be willing to work at 5imilar or lower 
wages. Government regulations, w c h  as minimum wage laws. may also lead 
to rigidities in nominal wages. Labor contracts may lock workers into spe- 
cific nominal wagcs that du not correspond to thc equilibrium of supply and 
demand. Or firms may find i t  to  their own advantagc to keep wages ahovc the 
market-clearing levcl if this helps them to reduce costly hiring and training or 
to attract more productive workers-the so-called "cl'ficiency wage" ap- 
proach to wage rigidity and unemployment. We investiga~e these different 
hypotheses in Chapters 16 and 17. 

Aggregate Supply: A Summary 

The different shapes of the aggregate supply curve tell the story of our 
analysis so far. Figure 3- 12a 3hows the shape of classical aggregate supply. 
which is perfectly inelastic at the full-employment levcl of output. Changes 
in the price level have nu effcct on supply because with flexible wages and 
prices, labor-market equilibrium ensurcs a given level of the rcal wage. 
( W I P ) ~ ,  and a given level of labor. lAf, which, in turn. determine5 the lcvel uf 
output. 

Figure 3-12b describes the Keynesian case, in wh~ch stickv wages 
make the aggregatc supply curve slope upward, The crucial linkage bctwccn 
prices and output takes place through rcal wagcs. Increases in the price 
level, by reducing the real wage. make firms willing to hire more labor and 
thus to supply more output, Notice. however, that in this case the determi- 
nation of the real wage docs fro? establish equilibrium in the labor market, 
and there may be widespread unemployment. Finally, thc aggregate supply 
curve is perfectly flat in the extreme Kcynesian case of wage rigidity com- 
bined with a constant marginal product of labor, as shown in Figurc 3-12c. 

The aggregate supply curve can shift, of course. in  rcspon3e to a num- 

Figure 3-12 
A Summary of the Aggregate SuppIy Schedule: (a) Classical, (b) Basic 
Keynesian, and (c) Extreme Keynesian 
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her of different shocks. Using the basic Keynesian cabc in 1:igurc 3-l?h. wc 
can scc that an increasc in labor productivity, foi- cxarnplc. i~l lows iirms to 
producc the same amount of output at a loner ctsct. thcrchy khirting Q\ down 
and to the right. An exngcnous increase in the capital ctock. hay, i'l-orn p i i ~ t  

investment, has a similar effect. Or suppose that I;tbor. unionc ;u-c ahlc to 
push u p  wages in the economy and thus pi-oductiun co\ t \  gr) up. When thik 
happens, thc same amount of output will be of'f'cl.ccl ;it a higtlct- pricc., ii11d thc  

aggregate supply curve will shif't up and lo thc Icf't. Each otthcsc shouk\ will 
have consequences on output and employnlent once wc irllow fol- ttic inter- 
action of aggregate supply and aggregate demand, ; ~ n d  i r  is 10 t hu I;tl tcr. topic 
that we now turn. 

Thc equilibrium level of output and the pricc levcl uver ;in cl-ttirc cc{)nt)my is 
determined by the interaction of aggregatc \uppl! ; ~ n d  ;iggrcgiitc rjeman~!. 
The analogy with equilibrium in any givcn single rni~rkct is L'IC~LI-: t tic ;~nloi~rit  
of cars produccd and thcir price1 for cxanlplc, i\ dttcrn1inc.d by thc \ ~ p p l y  OF 
and demand fc>r car$. At [he Icvel of the wholc cconomy, of' c.our\c. I hc' 
relationships are more complicated becau.;c they involve ;ill goucll; ;Inti w r -  
vices. We have already briefly a n a l y ~ e d  the Jctcrrnini~tion o t ' ;~gg i . c~ ;~ lc  ci~p- 
ply. Before we can say anything further about thc c q ~ ~ i l i h r i u n ~  of  thc ccon- 
orny, however, we must next look at the chal.;~clcri\tiux ol' aggrcg;ttc 
demand. 

The simplest strategy is t o  lstart with a ( . l ~ ) . ~ i d r l  r l t o t l o t r i ! .  which. by 
definition. does not trade iit all with the rcsr af thc world. I n  huch ;in ccon-  
omy,  aggregate demand can be dciined a \  the total a m o u n ~  of goclrl\ and 
services demanded by dnmcstic residents ar the givcn Icvcl ol'outpcit priuul. 
Thus, i t  is thc sum of the demands fol- consumption, invcstrncn~.  ;~rlcl  govern- 
ment spending, a relalionship shown in equation ( 7 .10 )  as 

where thc superscript D refers to aggregate dem;~nd.  
The relationship in (3.10) always holds us an ;~cc t~unt ing  iclerit~ry ( i t5  wc 

made clear in Chapter 2). It can also become rhc hasis f'os ci11ci1l;tting thc 
level of aggregate demand once  m c  specify the u;iyc th;~t ( ' ,  I ,  ;mi1 (; ~t1.c 
detcrmined in the economy. In  particular. wc want t i )  ahli h o w  much o ~ ~ t p u t  
will be demanded by consumer5, investor>, and thc govcr.nrncn1 ti)r ; I  givurl 
pricc level P. Oncc we establish this, wc can draw an  apgl-cgatc clcrnand 
curve and find the equilibrium of aggregatc supply and aggrcgiitc dcrnancl. 
(At this stage, h e  will be satibiied with this gencral appl-oach t i ]  the clulcl-mi- 
nation of aggregate demand. I.ater chapters arc morc ~- igoroi~\  ;irid iJct;~II~il 
in their analysis.) 

P e r h a p  the simplest way to  establish the sh;rpc of thc agg~.cg;iLc tlc- 
mand curve is t o  start PI-om a point on the aggl-egutc dcniand \chctlulc., \uch 
as A in Figure 3-13. At the pricc P I , .  thc amounl of output dcmandeii i \  Q_II:. 
Starting from A ,  consider the effect of a rihe in rhc pricc tcvcl to I * ,  . What 
happens to aggregate demand'? One immediate eftkc1 of a pl-icrc incj-c;cw i x  to 
reduce the real value of money held by t hc  public. I f  p~crplc lioiij ;I given 
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I 

Figure 3-13 
The Aggregate Demand 
Scl~edule in a Closed Economy 

amount of currency and bank haliinccs and Ihe price level rises. thoy will hc 
able to buy fewer goods with thcir nioncy. 

One result is that househc~ldu cut hack on (heir desired level of pur- 
chases. This effect. in which falling rcal moncy balances reduce conhump- 
tion spending, is know11 as the  rc~ol huliirlc.e r : f f ~ ! c . t .  Thu \ ,  higher prices go 
together with a reduction in output  demand. Ln Figure 3-13. the nefv quantiiy 
of output dernandcd is Qy, which corresponds to point B. As thc graph 
shows, then, the aggregate dcmand schcdulc in a closed ecunomy is down- 
ward sloping. (We del-t~onstrate this with more crirc in later ch;~pters.! 

In an opcn ~Jc.r)tlnpn?, aggregate dcmand i s  thc total amount of domestic 
goods demanded at the given level of priccs by both domestic and foreign 
purchasers. It is equivalent to the sum csf thc dcmunds for consun~pt ion ,  
investment, and government spending of domcstic rcsidcnis that fall on 
dornesiir goods (as opposed t o  imports). plus foreign dcmand fur domestic 
goods, that is, export demand.  I 'he precise spccificution of aggregate de- 
mand in an opcn cconorny i b  fairly co~nplicated becauhc thc  nature of the 
aggregate demand curkc dcpends on t h e  type of exchange-rate rcgirne (fixed 
versus floating). the typc of goods in international trade (especially thc sub- 
stitutability in consumption of domcstic and furcign goods). the npennes\ of 
the economy lo internafional capital flows. and scvcrel ulher considerationl.  
(We make a de~ai led analysis of aggregate demand in thc ope11 economy in 
Chapters 13 and t 4 . )  

Nonetheless, we can say that in the open economy. as in thc closed 
economy. a rise in thc pricc lcvcl tends lo  cause a fall in aggregate demand. 
And, once again (but for somewhat diffcrcnt reasons). the result is a down- 
ward-sloping aggregate demand schedule. In an opcn economy: a rise in thc 
domestic price level is likely to  push u p  domcstic priccs relative to foreign 
prices, (There i b  also a real balance effect. as we saw in thc closed economy 
case.) This rise in dnme3tic prices compared with fnreign price.; niakes i t  
more expensive to  huy domestic goods and relatively less expensive t o  buy 
foreign good%. When this happens. households and businesses cut back on 
their purchases of domcstic goods and start to  import more, and foreigners 
cut back on their purchases of cxporls from the domestic economy* In 
simple terms, the rise in  the pricc Icvcl means that t he  domestic cconorny 
loses competitiveness by pricing itsclf out of t.he world market. 
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3-6 EQUIL~HI<IUM OF AGGREGATE SUPPLY 
AND AGGREGATE DEMAND 

The aggregate supply-aggregate demand framework i s  a u\cl'~rl ;ipp;~~;itu!, fur 
determining the equilibrium of output and the pricc Icvcl. In p;~rticuli~r, wc 
can use this framework to study the effects of speciiic economic policics as 
well as of external shocks on the equilibrium levclh of Q and P. 

We have seen that,  in both closed and open ccononiie\, Ihc i~ggrcgatc 
demand curve is downward sloping. tha1 is, a\ P ri\cs, p*' ktlls, 'l'hc h~~pply 
curvc is either upward sloping under basic Keynesian conditions or vcrricitl 
under classical conditions. Orrrpuf murkrt ~ q i t i l i h r i ~ i ~ ? ~  i~ ~ ~ V V I I  hy I I IP  i t j f<*r-  
srction ofrhu rlggrcgure ii~rncrrzd cr4rur crnd rh~j  rc.tB~t.rgntc3 ,r-ttpj)iy i c . h r d / r i c l .  
In other words, the economy will settle at the outpl~t and pricc lcvcl ~ i v c n  by 
the equilibrium of aggregate demand and supply. Thi\ cqu~iibriiim will ;ilso 
determine the level of employment in the ccunomy. I t  1 5  wclrth noting hcrc 
that this equilibrium does not signify the oprirnal ("hcc~")  lcvcl 01' output. or 
evcn a necessarily desirable one,  however. Indeed, thcrc might hc a big 
output gap and widespread unemployment at the overill1 equilibrium in the 
economy. Equilibrium is simply a measure of what will hiippcn in  ;In econ- 
omy under certain conditions. not what s k o ~ ~ l t l  happcn. 

We shall later see in more detail how changes in  moncrary,  fiscal. and 
exchange-rate policies shift the position of thc aggregate dem;~nd schcdulc. 
In  general, however, expansionary monetary policy. that il;. ;In incrc;ihc in 
the money supply as a result of actions by thc cenlrill hank.  \hifts th t  
aggregate demand curvc up and to the right. A similar et'fcct (hut with \ume 
important differences) is produced by a fiscal expansion, xuch a h  i t  rise in 
government spending, or by an exchange-rate dcva1u;ttion. Such policy 
changes are normally refcrred to as "aggregate demand expansion\," givcn 
their effect on the overall aggregate demand curvc.  The 5pecific cffccts of 
these policies depend on the particular economic circurnstancc\ in which 
they are carried out. Monetary policics have difl'erent cf'f'ccts under fixcd and 
flexible exchange ratcs, for example. Nonethelcs\, wu can makc snmc initial 
observations here. 

In the classical casc shown in Figure 3-14a, thc aggrcgiitc dcmi~nd \hift  
provokes an excess demand at  the original pricc Yo As prices st;irt to 
increase, the real wage is driven downward. T h k ,  in turn, crc;itcx an cxcelis 

Figure 3-14 
A Demand Expansion in the Classical and Keynesian Caws :  (<I)  Classical, 
(b) Basic Keynesian, and (c) Extreme Keynesian 



1 demand in the labor market that is rapidly met by an increasc in the norninai 
wage. Prices continue to risc as long as there i s  unsatisfied demand in  thc 
g o d s  market. Nominal wages increase along wi~h  prices su that the real 

k wage is maintained. In the end, all that happens is that the pricc Icvel and the 
[ nominal wage increase by the sarnc amount. With unchanged rcul wages. 

both output and employment remain at rheir qriginat levels. Thus, under  
fl classical conditions, a risp in aggregorr rll.wand irfids only ro ir r i s ~  it! 
; 
b prices, with no clfSct ,~ on outprlt. 
F. In  the Keynesian case of stickv nominal wages. thc aggregate detnand 
i 
5 expansion also leads to excess demand at the initial price level, and once 
t 

again output prices risc. But in this case, with the nominal wage fixcd, the 
i 
1 rise of prices leads to a decline in the real wagc. This, in turn. leads firms tu 

E increase their demand for labor and their supply of output. This result ap- 
t .  pears in Figure 3-14h. In the ncw equilihriurn. output and prices are higher, 
L 
; and real wages (not shown in thc gruph) are lower. I n  the cxtreme case nf a 
V a t  aggregate supply curve, the dcmitnd expansion raises output without 

actually incrczsing the price level. as shown in Figure 3-14c. Thus ,  in the 
, Keynesian case, un uggr.c7gclte dcrrnurld r..rptinsior? rtrises orrrprit (mad c ~ n -  

ploymentj us well as the pricc levri.  S i n c ~  t l z ~  norninnl H.ugr ilot~s ,lor 
; change, the rise in fllr pric.0 level cliso implies a JLIi in rhe real #!rlgr. 

Even this very general discussion has led us to the important conclu- 
sion that policy chcrnges r,un, in thc. Kcyncsian cases, ur lrusr, r.f:f(~c.r orttprar. 

: To the extent that the Keynesian case holds, cconornic authorities can pur- 

., sue output and employment stabilization policies. that i l ~ .  policies that aim to 
set output and emplovment at particular levels. 

Consider now how a supply shock affects thc equilibrium of aggrcgatc 
supply and aggregate dcrnand. Suppose that the cconomy experience5 a 
once-and-for-all techndogical improvement, that is, morc output can now be 
produced out of each combination of inputs. Figure 3-15a shows the cla5sical 
case, where the aggregate supply curve shifts to the right, from Qi to Q:. The  
new equilibrium i s  at the new, higher full-employment lcvcl oP output Q I .  
Given the aggregate demand schedule, there is excess supply of o u ~ p u t  at the 
price P o ,  which forces the price level down to PI + 

In the basic Keynesian ca>e, shown in Figure 3-l5b, the aggregate 
supply curve shifts down and to the right, from Qi to Q;. because firms will 
want to supply a larger amount of output at any givcn price. In  the new 

Figure 3-15 
A Technological Improvement in the Classical and Keynesian Cases: (a) 
Classical, (b) Basic Keynesian, and (c) Extreme Keynesian 
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equilibrium, output increases to Q l ,  and priccx dcclinc t'rom P,,  to /I1. 

Finally. we can inlerpret the technological impr~ovcmcnl in thc cxtl-crne 
Keynesian case (where the ~narginal product of laboi-, M I ' / . .  i \  con\tiint) i l i  

an upward shift in thc I14PL (which we rcprcscntcd :I\ pi~r;tmctc~- r /  i n  Scction 
3-3). In this case, thc aggregate supply cur1.c is flat at thc Icvcl I' ~ z m i c i .  
Thus, an increase in u from to u l  shifts thc aggrcgiltc sllpply ~ I I I - v c  down 
from Qi to Qf. where 12.1 is a flat curve at the l evc l  I ' ,  - \ r - ! t ~ ~  . I n  thc ncw  
equilibriutn. reprcscnled in Figure 3 - l c ,  the price lcvcl dcclinc\ to /', and 
output increases from Qo lo Q I .  

Demand Contraction: A Historical Exumplt 

One historical case of demand management policy i s  of cxtrcrllc irilcrcst for 
the development of macroeconomic theory. Hct'c>~-c World Wiu 1, thc i r~du\ -  
trialized countries were operating under the gold i tand;~rd .  a 1 y pc 01' monc- 
tary policy that we  d isc i~ss  morc fully in Chaptcrr C) ;tnJ 10. I)i~ring lhc war, 
however, many governments had to print money t u  pay ~ h c  hill\ Li)r wartirnc 
cxpenses, and this (as we ahall explain latci-) i'orccd m;iny counll-icy lo Ici~vc 
thc gold standard. In 1925, Great Britain dcciilcd to rctul'n to 1 hc gidcl stun- 
dard. In order t o  do this, thc British government had 10 run ii  vcry cimtnlc- 
tionary monctary policy. whilc at thc  same tirrie rcvi~luirlg ~ h c  cxchi~ngc r;itc 
of the pound sterling, thereby making i t  I0  percent morc cxpcn.;ive it1 te rm$ 
of dollars.' 

Rath the change in monetary policy and thc cxchi~ngu-r;~te ch;lngc had 
the effect of causing a sharp contraction in aggrcgiitc dcrni~ncl in (irci~r }hit- 
ain. If a foreigner wanted to buy British goods uhing dull;ir,s. hc rlr)\q hiid to 
pay more in dollars because of thc change in the cxch;ingc riltc. 'l'hc r,cxl~lt of 
the aggregate dcrnand contraction \Va> i i  \harp fiill in outp i~l  and ;i riw in 
irnemployment. 

An impressive casl of characters figul-cd in thih epixilde. 131-ihin's uhitn- 
ccllor of the exchequer ( the equivalent to a finance minihtcr in  most c o u n -  
tries or secretary of the trcasury in the Unitcd Statcs) wax norle othcr [hiin 
Winston C:hurchill. His leading critic w;is none othcr th;in thc 131-ilish ccono- 
mist John Maynard Keynes, who ct>ndcmncd ~ h c  policy ;is highly conlruc- 
tionary. Keynes  attackcd Churchill 's policy with unu.;ui~l htrcngth in an 
article dcstined to become a classic, entitled "The Ecc~nomic C.'onseilucncc\ 
of Mr.  C h ~ r c h i l l . " ~  This short piccc contained many ol' thc kc); ;trgIlrntnt~ 
that would later hc formalized in Kcyncs.5 ncw thcor.y or' ni;lcr-occt)nt)mic 
adjustments. 

Keynes saw clcarly that Britain's munct;li-y policy wii\ hound to rc- 
duce aggrcgate demand and cause prices t o  start to fall. H c  kncw th;il if 
nominal wagcs fell far enough, thc prediction5 o f  t hc cl;isl;ical rnudcl would 
be fulfilled: prices would fall. hut wages would fill1 by lhc silrnc: ;u~lo~lrlt ,  \o 
that there would bc no loss of output or rise in uncmploymcnt. 13ut Kcyncc 

"hat is. thc dollar prlcr uf I Brilish pound rccrif from F4,4? [ r !  53.Hh 

Tl~ is  work 5tar1ed originally as a scquence 01. three ;i~-t~clc\ I ~ I : ~ I  : I ~ ~ L . ; I I L Y I  4111 I I I C  I.1.c- 
ninp  .Strrrrdrrrtic~n July 12. 23. i ~ n t l  21 of 1921. Kcync> c.~p;intlcrl I ~ I \  Into  i i  r ) ; r~~~pt i Ic I  which &;I\ 

later conderised in his E.r.<m?.l i r ~  Prrrrrtr~iun. .4 rathzr reLent ctl~lion 01 I h l \  w(7rk *lllt>cilr'\ 111 7 h  
Collct>tc>d M'rilings of Jolrn :l.irr!.trrlr.ci K r y f ~ r  r t London: hliiclll t l l ; i r ~ .  lc17_3). 
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Figure 3-16 
The Effects of a Revaluation 
Based on the 1925 British 
Experience 

was concerned that nominal wages would not fall quickly by thc neces5ary 
amount. In Keynes's words, 

The policy of improving the foreign-exchange value of sterling up 
to its pre-war value in gold from being about 1 0  perccnt below it. 
means that, whenevcr we sell anything abroad. either thc foreign 
buyer has to pay 10 perccnt more in hia money or we have to 
accept 10 pcrccnl less in orir nloney. . . . Now. if these industries 
found that their expenses for wages and for transport and for 
rates and for everything else were falling by 10 percent at the 
same time, they could afford to cut fheir prices and would bc no 
worse off than before. Hut. of course. this docs rial happen. I"  

Keynes argued strongly, and as it turncd out corrsctly. thilt workers 
would resist the nominal wage cut3 and would accept them only after unem- 
ployment had risen sharply enough to scare thc workers into agreeing to 
wage reductions. He judged correctly that each group of workers would 
resist wage cuts until other workers had made similar concessions and that. 
in the end, the entire process of wage reduction would be long, arbitrary, and 
bitter. Keynes foresaw that the fall in aggrcgate demand would thereforc 
depress prices more than wages and, as a result, would cause firms to cut 
back on their demand for labor. This, in turn, would produce an output 
contraction. 

Now let us analyze Churchill's policy change within out. simplc frame- 
work of aggregatc demand and aggregate supply. We suppose, as Keynes 
did, that nominal wages were sticky, so that the output supply curve in 
Britain was upward sloping. As shown in Figure 3-16, the initial equilibrium 
is at point A, with prices at Ytl and output at Qo.  The shift to tight money and 
the exchange-rate change shift the aggregate demand curve down. Thc price 
level falls to P I ,  but output also declines from go to Q I .  Thus, the model 
predicts that the appreciation of the pound provokes a deflation in prices. 
accompanied by an output contraction and increased unemployment. And 
this is precisely what happencd in 1925 Britain. 

This is not what the chancellor of the exchequer intended, of course. 
Under classical assumptions that wages and priccs are fully flexible, Mr. 

La John M .  Keynes. '-The Economic Consequences of Mr. Churchill." in ibid.. p. 208. 
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Churchill's policy would havc resulted in a fall in domc\tic pricch rrrril wiiges 
of thc same amount. The rcal wage would then havc remained unchanged. 
and output and employment would have remained at thc original Icvcis. Hul 
this is not what happened. 

When one sccs a flawed economic policy like this one, bi~.;cii ;i\ i t  was 
on the mistaken idea that nominal wugch u~auld simply fill1 b y  I hc rlcce\\ary 
proportion, and causing in the end so much harm 10 thc ccorlomy. one 
naturally wonders why it was implemented. Kcyncx'\  juclgmtnl w;14 quilt 
harsh in this respcct: 

. . . [MI-. Churchill] in doing what he did in  thc ;ictu;11 circum- 
stances of last spring. was just asking tb r  tmuhlc. 1:or. hc W;I\ 

co~llrnitting himself to force down money wrigcs and all rnoncv 
values, without any idea ho* i t  Lva\ to he dunc. Why dld hc d o  
such a silly thing'? Partly, perhaps, becauhe hc h;i5 nu in\tinctivc 
judgement to prevent him from making rnislakc\; piirtly bccau\c. 
lacking this instinctive judgement. he n;is dciircncd by t hc clam- 
orous voices of conventional financc: and, most of all. h cca~~uc  hc 
was gravcly misled by his experts." 

Sources of Economic Fluctuations 

Macrocconomists tend to differ in their interpreta~iun ut'cconomic cvcnh in 
two ways. First, they differ about the shape of thc aggrcgittc h~~pply \chcd- 
ulc. that is. whether it  is vcrtical. upward sloping, or fli~t. Seconcl, they (liffcr 
about the relative importance of the difl'erenl kind4 ot' \hock5 tha l  hit an 
cconomy. Are most shocks on the demand \idc, Icilding to xhit't.; in  thc 
aggregate demand schedulc. or are most shocks o n  the \upply % i r k .  c;i~ibing 
movements uf thc aggregate supply schedulc'.' Thcrc is n u  ugl.ccmcnl among 
macroeconomists on these issues. eithel- within the IJnitud Stiitcr; or in ijthcr 
countries. It is also likely that countries lhcmsclve~ differ i n  thc t w o  cr~tical 
dimensions, aggregate supply and %hock\ to the economy. .;o that what is 
truc in one country might he false in another. 

In a very geilcral way, we can classify schuol\ oi' m;~ctoccr~no~nicr 
according to thcir views on these two dimen\ions of thc tnilcrocconomy. 
Economists in  the classical tradition believe in a rcrtical supply +chcdule. 
One group of such econumists, thc mcmctarists, led by  Mil~un I:ricclmlin, 
have stressed that most shocks to the economy conw 1'1-om thc clclnand xide, 
and in particular from the unstable monetary policie\ ot'thc ccntn~l hank. 
The rational expectations thcorim. led by Rohcrl Lucas ;~nd Hohc1.1 Ijarro, 
also put great stress on monetary instabilily as a majilr, if  not ~ E r r p  major, 
source of rnacrocconomic shock. Other economists in the clahsiciil tradition, 
pat.ticulal-ly thosc associated with the so-callcd "rcal busine\s-c yclc" thoury 
(which we takc up in Chapter 171, believe 1h;it the prcdomit~i~nl shock? are 
technological, and on  the supply sidc of' the economy. 

Keynes and his postwar fc>llowers not only 3trel;wd lhc upwi~rd-\loping 
nature of the supply curvc, but a150 the instability uf';iggrcpiitc dcm;~nd. In 
their view, that instability arose frnm shocks in ~ h c  private matkuts, ~nainly 
the result of swings in investor confidence that lcd tv \wing\ in  invcstmcnt 

Ihid.. p. 212 
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demand by businessch. Since so much stress was pirt on dcmand shocks, i t  t 
was natural for Kcynes and his folluwers to propuse that act ive budget and 

I s  

monetary policies could be uscd to offset thcsc private dcmand d i s ~ u r -  
I. bances. More recently, economists in the Keynesian tradition but armcd 
g, 
i: with new analytical tcchniques-the so-called "new-Keyncsi;-~n econo- 

mistsw-have maintained Keynes's supply curvc assumptions. but havc 
taken a broadcr view of the soi~l-ces of shocks to the  econumy. acknululedg- 
ing that they might come from the supply side as well as the demand si 
(Some of the new-Keynesian idem are t.evicwcd in Chaptcr 17.) 

Demand L'lasaical Keynes 
Monetarists Yew-Key nesians 

Real Busincss Considered Also 
Ry Kew-Keynes ia~ is  

IN THE SHORT RUN AND THE LONG RUN 

To summarize, then ,  two types uCshocks arc identified: dcrnand diatur- 
bances, such as changes in fiscal and monetary policy and shifts in invest- 
ment spending by privatc businesses, and supply shocks. which include 
technological changes and f uctuations in input prices. such as the oil price 
shocks that starred in the 1970s. Some analyses assumc market clearing. 
others do not. In Figure 3-17. the classical model appears in the northwest 
quadrant, where markets clear and demand is the hource of ccunomic fluctu- 
ations. The Keynesian school, which also acsumcs that shocks come from 
the demand side but that nominal wagc rigidities prevent the labor market 
from clearing, is in the northeast quadrant. This may be a bit crude. but 
perhaps it helps to categorize the different viewpuints. 

ASSUMPTION ABOUT AGGREGATE SIJPPLY CURVF 

I Sources oi Ecunornic Fluctuations and Assumptions About 
Aggregate Suppiy 

[ Keynes stressed that nclnlinal wagcs d o  not ncccssarily adjust instantly to 
: maintain futl employmcnt. Thus .  thc Keynesian aggregate supply curvc is 
: based on a fixed nominal wage. Hut  Keynes himself, and later economists 
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working in his tradition. I-ecugnized that nominitl w~ igc \  arc no t  truly tixud; 
they simply adjust slowly to imbalances ofaggrcg;itc dcm;~nrl .  11'wu ;illow fur 
gradual adjustment of nominal wages. rather t h m  pcrrnilnc11I \tic.kinc\\, a 
synthesis of the Keynesian and the classical positions can cmcl-KC. In thc 
shot-t run. the wagc adjurjtmcnt is too  SIOM. t o  c n \ u r c  f'11l1 cmploymcnl. hut in 
the long run,  wages eventually a d j u \ ~  by ent>ugh ti)  rue\ti~hlish V I I I I  employ- 
mcnt and the classical equilibrium. 

To illustrate this. let us assume a vcry xin~plc kind of witgc iir!i~~<imcnt. 
We know that  whenever  output is helrm thc full-cmploymcnt 1cvc.l. \omc 
wot.kers are involuntar~ly unemployed. I h c y  would likc to work. hut hu- 
cause t he  overall wage lcvcl is too high. therc i.; not cno11gh c1cm;ind t c ~ r  
labor. I n  this case. we suppose that nominal n:.r;agcs will tcnd 10 dcclinc a s  thu 
unemployed workers offer thcir lahor set.vicr\ a[ a cl isco~~nt  I-cl;i~ivc to thc 
prevailing wage. And when output i s  abovc thc full-cmp1i)yrncnt Icvcl. wc 
suppose that the tight labor market Icad\ to  a ri\c in nominiil cv;~gc.;. 

We can formalize these ideas by writing a dyn;~mic  cqilation fi,r w;~gcs, 
which describes hoct. nages change over timc in rcsponsc t i )  uncmploy~nent.  
Let us denote the wagc in the curretlt period as  1 1 .  ( i i  pcriod ccu~lcl bc ;I month. 
a quarter. ur a year; we necd uvt be precise on th is  for t hc  ~ l l ~ l \ t r ; ~ i i o n ) .  Al.iu. 
let u \  usc the notation ~i,+~ t o  signify t h c  pcrc.cnl;igc chitngu in ~ h c  wiigc 
between this pel-iod and the next one. t i . .  , = ( 1 1 , .  , - ~ l ' ) i ~ i . .  WC will ; IX\LI ITIC 

that t he  change in thc wage is a function of I ~ C  ou lpr~t  g ; ~ p .  Wticn outp t~ t  i \  
hclow the full-employment Icvcl, there i \  invuluntiuy uncri~ploynient, ;~nd  
thc nominal wage tends to  decline: 

(In Chaptcr IT. we refine this analqsi5 uc u.;~gc wtt ing.)  
NOW. consider an economy that >tilrts at full-cnlployrncr~~ c q ~ ~ i I ~ h ~ - i u m .  

shown as point k; in Figure 3-1X. Ncxt. .;uppi>.;c that iiggI.CgiIIc dcm;intl 
declines, pcrhaps bccause of a Churchillian rnonct;i~-9 policy. '['he in~rl.~eij~alc: 
result is to  shift output from l), ;kt point F-' &oun t ( i  Q ,  ; l t  point A .  A r i w  in  
unemployment would hc an immediate t.esult. Hut 1 1  ic; no Irbngcr thc end ~ , f  
thc story. 

With thc reduction of output.  nominal w;tgc\ tcnd to t'i11I. Anrl nomi- 
nal wagc3 fii11, the aggregate supply curvc shift5 t o  thc right, ii\ \hewn in 
Figure 3-18, We see that the delaycd rcduclion in thc ~ ~ o ~ n i n i ~ l  wilgc lo 

Figure 3-18 
Short- anid Long- ' l 'crn~ t'ffr.r.t% 
of an Aggregilte Ucrn,~ncl <'on 
traction 
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j -  a delayed recovery of output.  from the low level of poinr A .  As long as 
output remains below Q!-, the tcndcncy for nominal wagcs tu fall and for 

1 output to rise continues. According ro cquatiun (3.13). the thll in wages will 
i stop only whcn outpi~t  has returned t o  Q l .  

Noticc, then, the long-t.un effccr of the decline in aggregatc demand. 
ARerthe full adjustmen[ of nominal wage\, output is hack to  the full-cmploy- 
ment level, and the full cfTcci uf the shock to  aggrcgatc demand appeal-s as 
lower prices rather than lowcr o u t p u ~ .  Thus. we see the dynamic response to 
a fall in aggregate demand. Initially. priccs decline by a mcjdcrate amount 
while output fdlls sharply. Over timc. nominal wages are rcciuccd in re- 
sponse to the output decline; then this gives &;a), to a process in which prices 
fall by more while output bcgins to recover. Eventually, the full-employment 
level of output is cnmpletcly restored. The  long-run effect is exactly the  one  
that would be predicted by the clnsaical model: prices and w a g s  decline by 
enough following the aggregatc dcmand shock s o  that output (and emplny- 
ment) remain at the full-employment lcvcls. 

To summari~c  these results. we can say that r h ~  rr.orzo~?~y S I I O H * S  
Ke~npsian proper t i~s  in rh c silorr r t ~ t ~  and c:l~~.ssic.ni prop C I * ~ ~ C J S  itz f/lr /or72 
run. In the short run. shifts in aggregate dcrnand affect both output and 
prices, while in the long run. thcy ai'i'tct only prices. In this bcnse. the debate 

' 

between modcrn Keynesian and modcrn classical economists is mainly 
about timing. Both groups of ecnnnmists I -ccogni~e  that the economy has 
tendencies to return to full-employment equilibrium following an aggregate 
demand shift. The question is,  how fast does it happcn? The  K e y m i a n  
economist answers that thc rcsponse of the economy will he gradual. per- 
haps so gradual that tnacrocconomic policy instruments-monetary policy, 
fiscal policy, the exchange ratc-can be used to help speed the return ti3 full 
employmen!. The cIassical economist, on  the other hand, answers that the 
economy will quickly return to full cmployment, so quickly that there is no  
need for thc help uf macroeconomic policics and.  indeed. no timc for them. 

With this bricf introcluction to  output determination. wc now shift 
gears. For the next cight chapters we ulill work *ithin the assumptions uf the 
classical case. We do this bccause o u r  focus now turns 1.0 the building blocks 
of the macroeconomy-consumption. saving: investment, international cap- 
ital flows, and money supply and demand-and these issues are complex 
enough, even with output regardcd as fixcd. They become even more com- 
plex in the Kuyncsian setting. 

Therefore. wc will do  outselvec a favor and learn first about these 
i various key aspects of the macroeconomy using a simple model. In Chapter 
: 12, we return to the i,sucs oi' uutput determination using a series of more 
' descriptive and complicated modcla. 

3-8 SUMMARY 

Two types of economic fluctur-ltionh are of particular intcrest in macrocco- 
nomics, the long and sustained dcvialions of unemployment from hi3torical 
averages and the synchrvnired shifts in  important nlacroeconomic variables 
around a trend, a phenomcnvn k n o u n  as thc br/sirrrss c .~c . l c .  

P o t e n i i t r l ~ r t f ~ ~ i i t  is thc lcvel of o i~ tpu t  that thc cconunly can reach whcn 
all productive factors, especially labor, are fi111y employcd. Normally. there 
is some unemployment of labor and other inputs, so that current output i s  

Demand 
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lcss than potential outpul.  The  o r r r p i r r  gup  is fhc I ~ ~ ~ ~ ' c I - c ~ c c  ~ C I M ' C C T I  pi,lcntial 
and actual output. OArrn'.~ Iu~r*, ;In empiricirl rcgularrty found f r ~ r  11)c LJnittlcl 
States, states that a reduction of uncrnployment in I perccnt is uhst~ciatcd 
with a rise in GNP and Fall in thc output gap of 3 percent. 

Axgrrgare  s ~ r p p l j  is the total amount o f  uulp i~ t  t h ~ t  1irtn.r i~ncl houw-  
holds will choose to supply as a runction of thc price Icvcl. 1;ir.ms rlccitlc how 
much output l o  supply in order to rnr~.ritr~i:r~ ,vr.rl / ir . \ ,  t;tking into ;lccrwnl ~ h c  
price of' output, thc costs  of inputs, the stock of capital, and Ihc PI-oduction 
technology. Households also make  a supply deci\ic~n, how much Iilhi~r to 
supply. based on the level of the real wagc. 

Thc prod~ic~rionfitnt~~iorr is a technical relationship hctwocn ~ h c  Icvcl of 
output ( Q )  and the level of inputs, capital [k') ant1 1;rhur ( I . ) .  '1-hc tr~crr,yijtul 
prodr.~r.riuiry of both factors is positive. bul it decl i~lc\  a\ rnorc o l ' c i ~ c h  fr~ctor. 
is uscd with a given amount of the other i t l pu~ .  A plwfit-miixirnixing l irm 
hirch labor until its marginal product equals the reul w;igc. 'l'hc dcmand for 
lahor is, then. the marginal productivity of' Iabol- .rchcrIulc. 

Individuals decide o n  their lahor supply biixcd on thtit. pt.ct'ct.cnccs for 
consumption and leisure. Their utility dcpcnds posi~ivcly on thcir. consump- 
tion level and negatively o n  the time they cicvi,~e to wu1.k. 'l'hc cql~ilihl-ium 
a ~ l ~ o u n t  of label- supplied depends both on people's pl-cfcl-cncc\ iind on the 
rcal wagc. An increaqe in t he  real wage has lwo  posiiblc ctf'ccth. ;I .sr~hsrirrt -  
tion r:ffpcf that makes leisure Inore expensive, and thu\  tcnds to insrcitw thc 
amount nf labor supplied, and a posirjvc i~ ic .n t~~r l  t : (J i ' r . r  that rn;tkcs wu~-kcl.\ 
want to  consume morc l e i ~ u r c  (and consumption gt~ods) .  which lhcrchy 
tends to reduce the supply of labor. We assume that the \uhstitutictn clf'cct 
dominates the incornc cffcct, S C ~  that the lahot. supply i \  upw:ll-d \Iuping. 

The ngKri>gcltc .supply curve describes the rclaticin.;hip hctwecn thc 
supply oC output and the price level. and i l \  shapc dcpcndx hc;~vily on the 
assumptions madc about  the labor market.  In lhc c.iiia.\if.trl cippro(ir,ll ,  wugc\ 
arc fully flcxible and adjust to keep  he supply of' Ii~bor- iind thc dcrnand Ibr 
labor equilibrated. Labor is always f l~l ly cmplvycd. meaning that firm+ want 
to employ a s  much labor as workcrs want tcs wppl>i.  . I ' h u h .  t hc  i1ggrcg;ilc 
supply i s  a straight linc drawn at the ful l -employtuc~~t  lcvcl ol 'oi~tput .  In the 
classical casc.  uncmployment can occur only if the l-cal w;tgc i.; kcpt ahi,ve 
t he market-clearing level. 

The Keynr.riun ~ n r ~ d p l  is based on the idcu that nomin;il wiigcs ot. prices 
do not adjust automatically to ~ n a i ~ l t a i n  Jabol- rn;irkct cqu i l i h r i~~m.  'I'hc strcss 
hcrc is on nvrninul rigidities, a s  opposed to r-otil r~giriilic\. K c y n e s  himself 
put most cmphasis on nominal wage stickinc.\+. which iir3xcs l-~.orn in\titu- 
tional features such as long-term labor contractu. Undcl- t hc\c conditions the 
aggregate supply curve is upward \loping hcc;rusc ;I r iw  in thc pricc lcvcl(/') 
depresses real wages. making it more sttractivc ~ O I -  iii-m\ t o  hire iidditional 
labor and thus to increase the supply of uutput. A n  important hpcci;~l cosc of 
the Keynesian model occurs  whcn the marginal product of Inhot. is const;rnt, 
which happens, for cxamplc, if rhc production function is lineal- in  lahor 
input. In this cast, thc  aggregate supply curve i \  flat whcn rhc nornin;~l wage 
i5 rigid. 

Inualitr~turilv ~rrtrtnplogcd individi~als arc thaw who arc willing to work 
a t  the wage received by other  workers of cornpanible ability hut who cannot 
find a job. This occurs  when some markct imperfection prcvcnt.; wilgcs from 
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.: clearing the labor market, eithct because of nominal wage rigidity (the 
1 Keynesian case) or because of rcal wage rigidities {the classical casc). 

In a closed economy, uggrrgrrte ikmand is the total amount of goods 
and services demanded by domestic residents at the given lcvel of output 
prices. It is rhe sum of the demands for consumption. investmcnt, and gov- 
ernment spending. The nggrcgulr clr.r?land crrr.uc is downward sloping bc- 

value of money held by the  public) and thus decreases thc amount of goods 

crary policy or in.fist.ui policy will increase aggtegatc demand. Thc specific 
implications on output and prices will dcpcnd on the type of economy. I n  the 
classical casc, aggregate supply is vertical. and all the effect of a demand 

demand results in both higher prices and increased o u t p ~ ~ t .  I n  the extreme 
Keynesian case of a flat aggregate supply curve, a demand expansion raises 
output without affecting Ihe price level. 

A stippiy shnr,k, such as  a technological improvement or a change in 
: input prices, causes a shift in  he amount of output that is supplied a1 a n y  

given price. A favorable supply shock shifts the aggregate supply curve 
vertically to the  right in the classicaI case, down and to thc right in thc basic 
Keynesian case. and horizontally downward in the ext remc Keynesian case. 
In all three cases, the qualitative result is the samc (output increases and the 

Allowing for gradual adjustment of nominal wagec rathcr than having 
complete wage stickiness allows us to syn6izc.r.i~~ K c y n ~ s i l i n  und clrrs.sir,u/ 
uiews. In  the shurt run, thc nominal wagc adjustment ih  too slow to ensure 
full employment, but in the long run. wages adjust by enough to reestablish 
full ernployrncnt and the classical equilibrium. l'hus. in this synthesis. the  
economy presents Keynesian properties in the short run and clascicul prop- 

Okun's law 
business cycle 

Demand 
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aggregate supply 
profit maximization 
labor supply 
production function 
marginal productivity of capital 
marginal productivity of labor 
real wage 
demand for labor 
labor-leisure decision 
substitution effect 
income cffcct 
aggregate supply function 
aggregate supply curvc 

classical cquilibrium 
Keyncsian equilibrium 
involuntary uncmploymcnt 
aggregate demand 
real money be d I ; L ~ C C ' I  

monetary policy 
fi.;cal policy 
output markct cquilihl-iutu 
supply xhock 
short run 
long nkn 
Keynesi;~n-cla~hica1 h y  nt hchis 

Problems and Questions 
1. Assume that because of better training, worker., becomc niol-c produc- 

t ive. 
a .  What would happen to the demand for lahol-'! 
b. What would happen to the equilibrium rual wagc? 
r .  What are the effects o n  total employment in this ccoriomy? 
d .  Is involuntary unemployment changed'? Huw docs your ;inc;wcr dcpcnd 

on whether thc rcal wagc is flcxiblc ur no['! 
2. In the Republic of Atlantis. thc rcal wage is fixcd abovc 11s cquilibrium 

leve I. 
0. Is there any involuntary unemployment? 
b. Assume that workers from a neighboring country migratc to A~liinti.;. 

What would happen to total employment. production, and involuntary 
unemployment in Atlantis'? 

r .  How would your answer to (b) change if real wagcs wcrc flcxihlc in 
Atlantis'? 

3. I)iscuss what happens to the aggregate 3upply cclrvc i~nilcr ~ h c  cli~\sic;ll. 
basic Keynesian, and extreme Keynesian cases when 

a. There is a technological improvement. 
6.  An earthquake destroys half the capital stock o f  thc countt,y. 
(-. Workcrs' prefcrences change. and they want tu wutk morc ;it any wagc 

rate. 
d. New. more productive machines arc inventcri. hut only ;I third o f the  

labor force knows how to operate them. 
4. Find the aggregate supply curve when 
a. The production function is Q = 31.K,  labor dcmund ih  I.'' - I0  - 2 w / P ,  

labor supply is L y  = 4wIP.  and capital stock in thc ect)nrjrny ih  tixed at 
K = 4. 

6. Is the aggregate supply curve you derived in  (;I) rcprcsen~ativc o f  the 
classical, basic Keynesian. or cxtrcmc Kcync \ i ;~n  cascs'? 

c. How would your answers to (a) and (h) changc if  ~ h c  nornin;tl wage 
were fixed at 3? 

5. Is i t  possible that the amount of labor supplicd 1% ~~cc iuccd whcn thc rcal 
wage increases? Why? If so, use the apparatus in Figurc 3-7 to dcrivc a labor 
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supply curve whose slope changes from positive to negativc above a given 
real wage, say, (M'IP)J. 

6, Derive the equilibrium price level and output for an cconomy with the 
following characteristics: 

a. Consumption ih C = 10 - SP,  invcstment is I = 20, government spend- 
ing is U = 15, aggregate supply is Q' = 5 + P ,  

b. What happens to production and prices if government spcnding raise3 
to G = 25:' 

c. How would your answcrs to  (a) and ib) change if aggrcgare supply were 

7, During the early 1980s, thc Uni~ed States experienced both increases in 
the price lcvel and reductions in the levels of production and cmptoymcnt. 
How can the aggregate supply-aggregate dcmand model explain this situa- 

inflation. People there are used t o  substantial variation in prices and wages, 

9, During the Great Depression of the 1930s, the United States suffered a 
deflation as well as a significant increase in involuntary unemployment. 
Which of the aggregate supply ca5es d o  you think is most relevant in analyz- 
ing this situation? 

Some people recommended that the government reduce its spcnding. 
Do you think that was a wise advice in the  framework of t h e  aggregate 

, 10, In the economy of Atlantis, a certain reduction in consumption is 
' 

matched with an increase in investment of exactly the same amount. Which 
are the short-run effects on the cquilibrium level of prices. output, and 
wages? How would your answer change in the long run'? 



Consumption and Saving 

c h a p t e r  4 - 

I n  this chapter,  we  take up another central issue in  macroeconomic^. th;lt 
oC how households divide their income between consumption and 5aving. 
This is one of the key economic decisions that people make. On thc Icvcl 
of an individual household, this dccision a i fec~s  i ~ s  economic welt'art. in 
the course of  time. Clearly, households that choose to consume more 
today (and, therefore, save less) will be able to consumc less in the futurc. 
On the level of the aggregate economy, the cumulative effect of thc con- 
sumption and saving decisions of households helps to determine thc I-at< 
of growth of the economy, the trade balance, and the level of output and 
employment. 

Our analysis of this issue rclics heavily on a 1~e-c.yc. l r  theory of 
consumption and saving. The household earns a stream of incon~c 
throughout a lifetime that lasts for  scvcral "periods." or years: and it 
must choose a path of consumption over its lifetime that ih  c o n s i s t e ~ ~ t  with 
its lifetime earnings. In any given period. the household may consumc 
less or more than its income in that period. If it consumes less and save\ 

morc, that saving will eventually be used tu pay for higher consumprion in 
some future period. If i t  consumcs more. it mu>t dissave in the present 
period, and its future consumption will be reduced as a result of that 
dissaving. 

Another component of this theory holds that hor~seholds decide on 
their consumption today based on their expectations about their future 
income, as well as on the interest ratc that thcy can carn by saving ur  the  
interest rate that they must pay if they borrow. This decision-making 
behavior is thus intcrlerrrporu!: that is. we a5silrnt. that households care- 
fully take into account how their present dccisions will affect their future 
consumption oppor t~~n i t i e s .  Once we have dcvclopcd this theory, wc cx- 
aminc the empirical evidence on consumption and saving dccisions and 
modify the basic theory to account for any important characteri\tic\ ol' 
actual consumption bchavior that we have missed. 

This emphasis on intertemporal choice htands in contrast to the 
early theories of consumption first propounded by Keynes and his succes- 
sors. Keynes's consumption function was the first formal attempt to dc- 

78 
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crinsumption based o n  household income, and that 
ion an outstanding one. White Kcyne3's model has 

been superseded, the Keynesian consumption function play cd a vital role in 
the development of idcas in this area. 

Keynes's approach started on this observation: 

The fundamental psychological taw, upon which we are entitled 
to depend with grcat confidence both a priori from our knowledge 
of human nature and from the detailed facts of experience, i s  that 
men are disposed, as a rule and on the average, to increase their 
consumption as their income increases. but not by as much as the 
increase in their income. I 

sited a simple model of consumption linking current 
income and current consumption, 

C = r r + r Y  

where Y is current income. The coefficients a and c are constants that are 
meant to represent Keynes's psychological law. Keynes assumed that (. 

would be less than 1.  As we shall see, this equation has the problem that it 
neglects the role of intcrest rates and future income in the  decision on 
current consumption. 

As we construct our theory of household saving and consumption, we 
focus on the choice of consuming or saving out of dispo.sidb(e persnnul 
income. Some of the total income that is earned in the economy is not 
directly available to households for consumption or spending because it is 
taxed by the government, bccause it is used by firms to replace part of the 
capital stock that has worn away during the production period, or because it 

, has been retained by firms for new investments in addition to the replace- 
ment of worn-out capital. Disposable incomc, then, is the income that house- 
holds earn in a given period that is available for consumption or saving. 

Once we look at household consumption and saving decisions. we add 
: our analysis of the saving Jccisions of business firms. The sum of houschold 

saving and business saving gives us the total of privutr saving in the econ- 
omy. The government sector also consumes and saves (we get to that in 
Chapter 7), and thc sum of private saving plus government saving i s  equal to 
national saving. Thus, our strategy in undcrstanding total saving in the econ- 
omy is to start with thc household. then add firm behavior, and finally add 
government saving behavior. 

4-1 NATIONAL CONSUMPTION AND SAVING 

1 Table 4.1 shows the pattern of saving and consumption by households in the 
United States in 1990. In the table, the top row shows the gross national 
product (GNP), which is then adjustcd to arrive at disposable personal in- 
come (row 19). Disposable personal income is in turn dividcd between per- 

' John Maynard Keynes. The Ger~t~rril ir'hvory c?f Empit>~nwnt. Inttrrrar unrl M o n u ~  In 
The Cullectrd Wrilivgs qf Jnhrt :Wuyt~urd Keyner ( 1  .ondon: Macmillan. 19721, p. 92. This work. 
considered one of the fundamental ecunomlc pieccs of all time, was originall?- published in 
England in February 1936. 

mption and Saving 
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in rows 5,  h. and 7, to arrive at national income (NI) (row 8). Then. we 
subtract the parts of NI that are taxed away or kept by firms to arrive at 
disposable income. 

To get from national income to disposable personal income, we must 
make thrcc basic kinds of adjustmenrs. First, some business profits stay in 
firms. without baing distributed to households. This part of national income 
is sub~racted in order to cl-llculate the disposable income of households. 
Sccond, we subtract the part of income that is earned b y  households but is 
given to the government in thc form of direct tax payments. Third, some 
householdc; rcccive transfer payments from the government that augment 
the income t h e y  earn in the marketplace-social security payments, unem- 
ployment insurance, welfare payments, fbr example. These transfers are 
added to national income to arrive at disposable income. With all these 
adjustments made. we finally arrive at disposable personal income (row 19).? 

Note that in 1990, disposable income was $3,946 billion out of a GNP of 
$5,463 billion, so that disposable income represented about 72 percent of 
GNP.  0111 of total disposubte incume, households saved only $179 billion, or 
about 3.3 percent of GNP, a very low personal saving rate by international 
compurisun. To find the total nalional saving. wc must add to this business 
saving and government mving, as we  do in the last rows of Table 4-1. In 
1990, gross business saving amounted to $605 billion. Therefore, total pri- 
vate saving cqualcd about 57x4 billion, or about 14.4 percent of GNP. 'To find 
tolal ncr private saving, we subtract the amount of capital consumption from 
gross saving. to find $208 billion. This is the amount of saving available after 
thc c;lpiral that has depreciated during the year has been replaced. 

The ~ x t e  of gross private saving has hecn fdirly stable in thc United 
Statcs in the postwar period, as we can see from Figure 4-1. which plots 
personal saving. business saving, and loral private saving, all as a percentage 
of GIIP. Norc that the privatc saving rate has varicd between 15 and 20 
percent cvery  year since 194X. with thc exceptions of 1987 and 1990 when 
the 1.atio was 14.8 percent and 14.5 pcrccnl, respectively. The personal 
saving rate declined by a couple of percentage points in the mid-19110b. while 
busincss .laving rose by about one percentage point compared with a decade 
earlier.' 

During the period 1985- 1989, the U . S, government sector (including 
federal. statc, and local govcrnment3) was a net dissaver, meaning that the  
government's cxpenditi~re exceeded its income. and the government had to 
borrow to covcr i ~ s  spending. Ovcrall. government saving was -$I26 billion 
i n  1990, down from -$I05 billion the year before. When we add this dissav- 

: Whilc tlliz pal'agr;iph describes the rnutc from national incume in row 8 to personal 
income in row 17, r h c  itcrrlc in r o w  9 through Ih are a bit more complex. For example, to 
rcmovc Kr.n~n national income thc retained earnings ol' firms. the procedure is to subtrilct all 
rr>~-po~.;ktc protit.;, in line 9, and then  lo add hack thc part of prulils that are received as dividends 
by hotrsch~)lds, in l ine I.$. 

' H t c i ~ ~ ~ s e  o f  pc~ssihlc rncnrurement errors and t h e  ~ h o ~ t n e s s  ol the period over which the 
shifts i l l  thc u v i n g  rate have becn ohscrved. we shuuld nut overintcrpret these recent changes. 
There 21-e. indccd. reasons tu he worried about tbe quiilily of the data, hoth in actual measurc- 
men1 and In co~~ccptual design. The biggest cnnccptual problem is that the data understate thc 
ratc of s i ~ \ . i n g  by counting all expenditures on consumer durables [such as purchases of automu- 
biles] as conw~mptiun, even though as we explain l akr  in this chapter. such spending i s  partly a 
kind of  investment %pending as wcll. 



82 Part 11 lntertemporal Economics 

2X r 

Year 
- Private - . .. Pcrsonal - - - Busit~css 

Figure 4-1 
Gross Private Saving in the United States, 1940-1990 

tFronr Economic Report of the President, 1991, l ' u f ~ l ~ r  B-X rind U-28.1 

ing to the privatc saving of $784 billion, wc find that total niltionul xaving i n  
1990 was equal to $638 billion, or about 12  pcrcent of (iNI'. 

The United States saves a relatively small \hart of its go!,\ national 
product, as we can  see by thc international comparisons in '1-ablc 4-2. Among 
the nations listed, only Argentina saves a smaller charc. juht 10.3 pcrccnt of 
GNP during 1989. The  East Asian economies of Korea and Jnp;~n arc in a 
league of their own, saving more than 30 percent of GNI'. Wc shall scc later 
that these high saving rates help to account for the large ~r i ldc  \urplu\cs in 
these countries, as well as their rapid growth r a m .  

We address two  key questions in the remainder af the chapter. First is: 
What  determines the household's choice between saving and consump~iun 
out of a given amount of disposable income? I n  particular, huw do changcs 
in income and in interest rates affect the dcsircd Icvels of consumption and 
saving in a given period? Second is: What interaction between buiness 
saving and household saving determines the overall level of private saving'? 
Once we introduce the government sector into the analysis in Chapter 7. we 
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can cxainine the relationship betwccn government saving and private saving. 
The relarionships between consumption and saving and other macroeco- 
nomic variables such as growth, investment, an1 output levels arc taken up in 
subscquont chapters. 

Initially, we want to understand how a household, or family, makes con- 
sumption and saving decisions. The household is traditionally the basic unit 
of analysis. and much data are collected on that level, rather than on the 
level of the individuals that compose the family. Although a household may 
have one or several members, it is conventionally regarded as operating as a 
singlc unit. with a 3ingle well-defincd set of objectives summari~ed by a 
household utility function. 

Let us begin with a very simple model in which there is just onc type of 
good. Q, which has a fixcd price of 1 .  Wc say that this good is the num~r-uirtp, 
i n  that all measures of income, saving, and so forth will be in units of this 
good. Later. we will measure these variables in monetary units, such as 
dollars. But because we arc beginning our study with a nonmonetarv ccon- 
omy, we must measi1t.e the key variables in units of output Q instead. Of 
coursc, Q should bc thought of as a "composite commodity," such as onc 
unit of rcal GNP. that includes many different typcs of output. 

Wc suppose that a given household produces a stream of output Q l .  

Q ? ,  . . . , Q T .  over T periods and consumes an amount CI,  Cz, . . . . CT. If 
tht hui~sehold livcs in isolation, and if the output is not storable, then the 
houschold has no choice but to consume each period exactly what it pro- 
duces or let some of its output go to waste. Assuming that more consump- 
tion is bctter than  less consumption (that is, assuming that the household is 
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not satiated with i t s  consumption of L)). then ~ h c  hou\ehold will simply 
consume according to the rule C'I = Q , C'? = Q:, and so on .  

if the cornnlodity i> storable. The houschold might bc utllc lo improvc 
on this consumption pattern by storing some of the output in w m c  pel-iod\ 
and then consuming out of this accumul~~ tcd  \;wing\ in olhcr pcr-iod\. I:c~r 
example, if thc household consumed C'L C: QI  and raved thc dilj'cl-cncc, (bun 

in thc ncxt period it would be possible t o  have  E ' .  . -3  ( 1 , .  b c c ; ~ ~ i \ c  thc houhc- 
hold could consume not only what was produced in pcriod 2. h ~ t  a l w  par1 o f  
what was mved  in the iir3t period. ?-he decision tu w v c .  p i~~ . t  of first-pcriod 
output wotlld represent saving Iin the sense thiit ou~pclt i \  grci~tct. than con- 
sumptiun) and investment in physical invcntoi-ics. Wc will pirt ;t\idc: thi5 kind 
of physical investment for the rest uf this chaptcr and lakc i t  up ;~g;tin in 
Chapter 5. 

Evcn if the output Q is not 5to1-ablc. howcver, thc l ~ o ~ ~ s ~ h o l ~ l   ill can 
save if the household is  linked to othcr houxehulds through ;I m;i~-kc1 for 
financial asscts, For the moment, let us consider ju.rt tjnc lypc id' 1iniinci;~l 
asset,  a bond. Each bond acquircd in the current pcriod. i t t  ii pl-icc of- I ,  p;~yj  
its owncr an amount ( I  + r )  in the ncxt pcriod. I n  othcr worcl4. thc r)wrier of 
the hond carns a one-period intercst ratc r on thc bond ;~nd g c ~ x  hiick thc 
principal invested in the bond as well. 

With the exislcncc of these financial a\\ctls, I ~ C  houhcholil'.; c.on.;~~rnp- 
tinn can differ from its income in a given pcriod. It' i t  c;~r-n\ mar-c Ih;~n i t  
consumes, thcn it acci~mulates bonds, ~ h i c h  c;irl bc ca.;hcd in I;itcr fur 
higher future consumption. If thc houschold .;pends n101-c [hiin i t  ci irr l \ ,  then 
it must cash in its stock of bonds, o r  cvcn have ncgativc holdingx ot'honc1.l ( in  
which case it is a debtor to other  hou\eholds).  'I'he cxihtcncc OK opportuniticlr 
to borrow and lend via bonds greatly enhanccr rhc pox\ihilitiu:, opcn lo 
households to  adjust thcir profiles of conaumptiun avcr timc tr)r i i n y  given 
time path of output. As we shall see later on, thi\ pussibili~y incrc;~hc\ the 
welfare of the houschold. 

Evcn in this simplified setting, wc must be c;ircfi~l tu cJixtingui\h hc- 
twecn the income and output of the household. The output in the current 
period is simply Q; income, on the other hand, includcs the interest c:irncci 
on previously accumulated bonds. The 5tock of bonds hcld h y  h u u ~ h u l d 9  at 
the end q f ' l h c  p r ~ u i u i ~ s  period will be denotcd I .  Note that t h c x  hond 
holdings are  measured in units of output,  30 that hond holding or thc amount 
t l - I  signifies bonds that  are worth, at the end of the previous period, H I 

units of the output Q. The total interest earned is rB I .  

In any period, the household's income, denoted by thc lcttcr Y ,  is  
defined as the sum of output in the period. and the intercst rcccived on the 
stock of bonds that were hcld as of the end of the previou\ period. and 
therefore owned by the household a t  the beginning of' thc current pcriod, 
when the interest is paid: 

Note, then. that the difkrence of output ( Q )  and income ( Y) is thc ci~t.nings 
o n  the financial assets of the household, 

Thc household's stock of bonds cvolves ovel- tirne. depending on the 
balance between income and consumption. If the houzehold cunsumch morc 
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than its current income, its hond holdings go down. If, on the contrary. i t  
consumes less than its income. its bonds accumulate, This is summari~ed in 

B =  B 1 + ( Y  - C') = R I + ( Q -  r K l  - C') (4.2) 

We see from (4.2) that B will be biggcr than B I if the household carns more 
than it consumes and that B will he less than 8- if thc household consumes 

income and consumption. S = Y - C'', the accumulation of bonds in a n y  
period corresponds cxactly to thc >wing in the period: 

R - B - [  = S  (4.3) 

4-3 THE INTERTEMPORAL BUDGET CONSTRAINT 

equal in  length. Wc can think of the first period as "the prcscnt" and the 
second period as "the future." (It i s  also convenient to think of period 0 as 
"the past.") At the abstract lcvel of this discussion, we do not havc to be 
precise about the number of years represcntcd by each period. This simpli- 
fied framcwork, known as the r~ibn-pt.riob r n o d ~ l ,  has thc advantage of cap- 
turing most of the interesting intertemporal aspects of cconomic decisions in 

realistic man y-period setting.) 

The Budget Constraint in the Two-Period Model 

Initially, we suppose that hotlseholds inherit no assets from the past ( R n  = 0) 
and finish their life with no asscts either (BZ = 0). For now. w e  rule out any 
motive to leave bequests to a futurc generation, and we assume that an 
individual i s  not allowed to die in debt (that is, it cannor happen that B2 < I)). 
With these sssumptions, first-period saving corresponds to the value of 
bonds at the end of period 1 ,  since B I  - Ro = BI = S , .  Analogously, since 
B2 - B ,  - S?, and since I3: = 0, we  see that -nl = S:. Thus, we scc that 
saving in the first period, SI  (equal to fll 1, equals the opposite of saving in thc 
second period. S: (equal to - BI}. 

This shows us an important result, namely, that whcn households arc 
born with no assets and die with no assets, their saving in thc iirbt period 
exactly matches their dissaving of the sccond period (S: = -SI) .  Thus, the 
decision for households is not whether to save or whether to borrow- but 
rather lvh~tt  to savc and I I J ~ E ~ I  to borrow. If hou5cholds save while "young" 
(in period I ) ,  they will dissavc when "old" ( in  period 2). and if they dissavc 
when young, they will save whcn they are old. 

By our definition of saving. we havc that 

S1 = YI - Cl = QI - C', = R 1  (4.4) 

S: = Y2 - CCI = (I2 + rRi - C2 (4.5) 

- 

nption 

- 

and Saving 
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Because S2  = -SI , we can combine the equ;ition\ (3.4)  and (4.5) 
obtain CI - (I1 = QI 7 r(Ql - C I )  - C1. or ilpun rciirranping, 

where W stands for wealth. 
Equation (4.6) is the iplterfernporul h~idxctf c ,ot l . s l~,rr i t?~ trl'thi: ho!~whold,  

It states that the pre3ent valuc of consumption muxt hc cqu;rl to thc prexn t  
value of output.  The present value of output can also hc cun\idc~-crl t i ,  hc thc 
household's wealth ( W I )  at the heginning of thc fir51 pcriod (hctorc f i rs t -  
period consumption is chosen). The fundamental condition demun.;lratcd by 
this equation also makes intuitive sensc. Hou\ehold> can cun\umc morc 
than thcir income in a given period. But ovcr theit. cn1it.c lil'c.limc\. thcy 
obviously cannot consume more than thcir resources. ; ~ n d  $0 1';lr wc ;Issurnc 
that they do not consume l c b ~ ,  than their lifetime rcwurcck kind Ic;ivc bc- 
quests. The present-value condition indicates that n t'rjmily c:ln choosc rrny 
c.ornhinrifion of consumption through time and C.:), ;I\ long us thc prcscnt 
value of consumption equal5 the present vriluc ot ' incomc. tiouhchold\ must 
live within thcir means, not period to pcriod, hut ovcr t h c  cuursc of' thcir 
lifetimes ." 

We can now add two important cxtcnsionl; to rhis rcliitionship. If a 
househoids starts it.s lifc with nsscts,  for cxamplc. if i t  receives inhcri- 
tance, then thc household has morc rcwurces  to \pend during i t \  lifctimc. 
The budget constraint then changes tn 

where ( 1  + r)BO is the value of an inheritance H,, as of' the fir\l pcriod, 
including both principal Bo and interest payment\ rH,,. 

If, instead of two periods, families live many  periods, the hudgct con- 
straint is naturally extended ro 

This relationship may be found by repeatedly u\ing equ;ition i4.2). applied 
for r periods ( 1  = 1. 2 ,  . . . , I').' 

There is a way to write the budget constrain! lhal rn;rbe\ Ir kook n~ol-c l ~ k c  ;I hutlgvt 
constraint of standard consumer thsury. Le! 11s Mint .  P-. a s  thc prlcc ( 1 1  \ccontl-pel-~ocl w n -  
sumption in terms o l  firsl-period consumption. hotc thal in ordcv to i t lc~e;i\r ' \ccrmcl-per~od 
conwmption by anc unit, it is necessary to decrease iirst-pel.~o~l con\umpllon hy I!I I I r j  Ilnll5 
(in (>[her wordx, it i s  necessary to increase saving hy IhiiI ~IIII~HI~~I) l 'hu\.  1': I!( I t t 1 ' I  hc 
price of- the first-period consurr~ption gnnd in tcrln\ of ~ h c  h t - p e l - l n t l  c r ) t ~ r ~ ~ r n p l ~ r ) n  good i 9  
ohvinusly I .  This gives us a syslem of price? (which can be callerl "1nlcrtc111por;ll pricc5" \lncc 
they express thc price of second-period good\ in  tern)\  cjt  fil.\~-pc.t,~od gorjtl\). I:\ing t h e w  
prices. we can write the hudgct constraint a? PIC', + PIC': - I',L,, + ! ' : < I > ,  w111c.h Irlok\ I~hc  ;I 

standard cnnwmcr budget constraint. 

! Take the expression B ,  = (I, + r I + rlR,, . C :  . ant1 ~ u b ~ l i l u l a  inrr! / I2  s, 3 ( 1  t , )HI 
C! . This g ~ v c s  31 = Q: + ( 1 + r)(Q, - CI I - ( I - I-)'H,, C':. 'I hcrl. u ~ h \ t ~ ! r ~ t c  I III\ cxprcs5lon 
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If households want to Ieavc bequests t o  thc next generation, then they 
will not consume all their wealth during their lifetimes. 1,et B Q ,  be thc 
amount of the bequest xi the end of period T. Then. the definition of wealth 
would remain thc same as in equation (4.X), but t h e  discountccl value of 
consumption would be set equal to W1 - BQT!(I + r ) I  '. 

Graphical Treatment of the Budget Constraint 

Thc two-period mudcl has the advantage that it can be eahily reprc3ented i n  
graphic form. Let the horizontal axis of Figure 4-2 represent variables in the 
first period. and the vertical axis represent v:~riables in thc second pcriod. 
Point A i >  thc endowment poinr. which reflccts the particular combination of 
first and sccond period output of the household. In other words. point A 1s 
the ordered pair ( Q1 . C)? 1. 

Figure 3-2 
Graphical Representation of the Budgct Constraint 

The budget constraint in (4.6) can be c a d y  graphed once we rewrite it  
as C: = Q2 -- ( 1  + r)C, + ( I  + r ) Q , .  Clcarly, the budget constraint is a 
straight line with slope of - ( I  + r )  that goes through point (Q1. &). This line 
reprcscnts all the possible consumpti~n possibilities (C1.  C 2 )  consistent with 
the intertemporal budget constraint. The houcehold can choose any con- 
sumption pair on this tine. The houhehold can shift futurc income t o  the 
present by borrowing a t  the rate r ,  or it can shift present output to the future 
by lending at the ratc r. Therefore, r measures the market npportunities for 
cunverring present consumption into future consumplion, or vice versa. 
through thc holding of financial assels. 

into H :  = or + ( I  + r)H, - C, .  If * e  cnntlnuc t h ~ s  proces., until H, = Q ,  t ( 1  - rlU,.,  C,,  fur 
sonic T :. 3 and \ct BI = 0. u e  ciln rearrange thc rcsult~ng expression to arrlve rlt the formula 
plvcn i n  (4 X) 
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If the household chooses to consume at pwnl A i n  l. 'ig~~r.c 4-1. i t  would 
be borrowing in thc first period sincc C';' i . C ' l ~ i j ~ - l v .  thu h o ~ ~ ~ c h o l c l  wolllci 
be a nct debtor at thc end uf the first period. Ah ;I I-chult. I': I I I I I ~ I  hc Ic,\ than 
L)' (as is evident from the diagram), since the debt to kc 1'cp;ild. ' I 'h t~\ .  thc 
downward-sloping Iinc reflects thc l'undumcnt;~l ~ntcrtcrnpol-;~l rr;~ilu-off. 
Given a path of output,  if' a family decidcc to inc~ , t i i \ c  prcscnt ct111\111npt ion. 
i t  can only do su at the e x p c n w  of f i~ tu rc  consumption. ?2r ; I  point likc H .  by 
contrast. the hoi~sehold is limiting first-pel-iod consumpti~ln ( ( ' 7  . p, in 
vrdcr to consume more in the tilt ure. 

The discounted value of consumptiotl is t ' o~~n t l  hy thc i11tc1-ccpt 01' rhc 
budget line with the  horizontal axis, shuivn a\ W,. N4)lc. thxt W ,  < I ,  I cJ?/ 
( I  + r ) ,  and thus is thc household's lcvcl of wualth." 

So far, wc have specifiad the consumption po\\ih~Iilic\ thi~r ho~~ \cho l t l s  1';~c.c.. 
but we have not explained how they makc their cons~rmption dccl\lonx ~ ' I O J I I  

among thcsc possibiliticu. We now turn t o  [hi\ dcci\ii\n-making procc\\ .  
We assume that the household dcrivels iltility 1'1-otn voll\i i l~~ption 11) 

each period. We also asslime that the Icvcl of ~ ~ l i l i t y  ;~chicvutl t ~ y  \ o m c  
combination uf C1 and C: ih characterized hy u utility Kilnctii~n I l l .  t j / . ( t - ,  . 
C2).  At timc I ,  we assume that the houbehvld chooxcs (tic c t ~ r i ~ h ~ n ; ~ ~ i c r n  oi-l-,  
and C2 that yields the  highest value of ulilify jux l  lung a.i ( ' I  ;inti t ' ?  lic on 
the budget constr:lint. 

The intertcmporal utility function L'L(C'].  C ' ? )  hch:~vch l i k u  ; I I I ~  other 
utility function familiar from consumer thcory. Fol. cx:~mplc,  l i l . ( { . ,  . ( ' ? )  j.; 

an increasing function of both C ,  and C 2 :  thc  houxehold i \  hcttcr 01'1' with 
more rather than less CI or C1. And as with any stundill-d ulility Funclion. ~ h c  
simplcst way to  graph the propcrties of thc  l'unction i s  1 0  \ h o w  thc houhc- 
hold's i n d [ f i r r f z c . ~  curu~3.r.' Consider,  as xhuwn i n  i;igul-c. 4-3.  the. hct of 
consumptiun points ( C 1  . L'?) that result in a givcn lcvel c j i '  I t t i l i t  y i i l , , ,  . What: 
we have done here i s  to graph thc set of point\ liL,, - iir C ' ,  . I ' :  1. wit 11 thc 
result that thc indifference curve for ULll is dutvniv;~~-d \loping i ~ n d  concakc 
or bowl shaped. 

It is important to understand this \hape. Suppow th ;~ l  wc  ;it-c : I I  puirlt 
A ,  with UL,) = UL(C;',  GI). Now. let us see what happen, whcn \r,rnc ( ' ,  i \  
taken away from thc household, while enough C'? i h  givcn lo ~ h c  h o ~ ~ \ c h o l d  
s o  that utility remains at l /Lo.  The result might hc a rnuvc l o  point 11, wi th  
less C1 and more C1 than at A .  The indiffercncc curvo \lope\ down hcc ; i~~sc  
the household must rcccive more C2 if i t  is to rcnxrin cquiilly wcll ol'l' i~t tcr  
thc loss of some C, . 

The bowl shape results from the fact that the amounr h y  which C-: mt~l;t 
he increused for a given reduction in Cl depend\  un t hc initial cc,mbin;it ion of 
C I  and C? in a particulat way.  At a point like A .  thc ~ l o p c  i:t' thc indi~l'crcncc 

To see why the 
OW! is composed u l  two 
Ql W, i\ l t r). 

intercept a i t h  the .Y asis is equal t o  w e i ~ l l h .  n ~ r l c  t h ; ~ t  ~ h t ,  I I I I ~  ~ g r ~ ~ c r i t  

parts: OW. OQ, r Q ,  W ,  . Thc lct~glh ul.IIC)! I )  zirnpli ' I 'hc Icngrh ol' 

For a full discussion of indiffcrence curve.,. a t d  1hc1r I I , ~  i ll  ivll,trrllrt r ~ ~ \ r ~ l ~ \ ~ y .  \VC ,  I';t~11 

Samuelson and William Nordhaus. l:(.itnr)v~ic .r (New Yot,k. kid ir;~u - 1  i ~ l l .  I'IHO, 
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> L:'L,) 

Period 1 

Figure 4-3 
HousehoId's Indifference Curves 

curve measures thc amount that C1 must be increased in order to compen- 
hutc the household for a small drop in C ,  . This ratio, - (AC2)jA(Cl) .  is called 
the ~nrrr.,qinal rrrtr ~~'.vubsrirutiorr (note that. with the minu.; sign in front, it i s  
defined as a positive numbcr). The key assumption is that the marginal rate 
of substitution declines: that is, the absolutc value of the slope diminishe5 a s  
one rncsvcs in the southeast direction along thc indifference curve. 

How, then, does the houschold behave'? When i t  is planning to  con- 
sume a little in the current period and a lot in the futuru, as at point R, it must 
rcccive a lot rnorc future consumption in order to be compensated for even a 
littlc reduction in prcsent consumption. Since present consumption C1 is 
alrcady relatively small, the household is loath to  reduce it further. On the 
other hand, at a point like C. the household is already devoting most of its 
consumptinn to the present,  and just a little t o  thc future. In this casc, i t  is 
more willing to givc up a unit of currcnt consumption for just a small in- 
crease in future consumption. 'The rcsull of this declining marginal ratc of 
suhxtiti~livn is the bowl-shaped indifference curve shown in the diagram. 

In  Figure 4-3. thc budget constraint of the household is superimposed 
on a family of indifference curves. Note that as we move in the northeast 
direction among the indit'fcrence curves (as shown by the arrow), we arc 
moving in thc direction of  increasing household utility. The houschold rnaxi- 
mires it$ utility by finding thc indifference curvc with highest utility that 
touches the budget constraint. As shown in Figure 4-3, the solution i s  given 
b y  the indiffcrcnce curve that is tntlgerrr t o  the budget constraint at point A. 
Notice that any  other  curve which touches the budget linc provides a lower 
levcl oi 'u~il i ty.  And any indifference curvc which represents a higher level of 
urility than U L ,  is unattainablc. 

Consider the specific solution depicted in Figure 4-4a. At A ,  consump- 
tion in the first period excceds output, SO that the household is a net bor- 
rower.. I n  the second pcriod, the household must consumc less than its 
income, so that i t  can repay the debt incurred in the first period. Figure 4-4h 
rep]-e~cnts  rhe case of a householcl that lends in the first pcriod. and therc- 
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Period 
2 

Figure 4-4 
(a) Net Borrowers; (b) Net Lenders 

forc i b  able to consume more t h a n  it5 incomc In rhc .;ccond period. 11 i s  
apparent that a houschold that has its output he;ivily cnnucntl-iitod in Ihc 
second period tends to bc 3 net borrower, while a hoi~sehold with it.; output 
concentrated in the first pcriud tends to be a net lender. 

Thus. we see that for a given lcvcl of currcnt incomc, )II. uo~isi~rnptic~n 
CI dcpendh not only on current incomc but ; ~ l \ o  on .firtr~r.r incomc. I t  ul\o 
depends on the interest rate. which determinch thc slopc ol'thc hudgct con- 
straint, and on the specific tastes of the houxehold, which dctcrminc ~ h c  
shape of the indiffercncc curves. 

Also note that in both Figurcs 4-4a and 4-4b the houscholr l  i h  hcttcr off  
if it borrows or lends in the bond market than it' i t  remains in l i~i;~ncial 
isolation (or financial "autarky"). Without the bond market (or \omc rilhcr 
financial market for borrowing and lending). thc houschold rn i~ \ t  \imply 
consume its output in each period. We can find rhe utility luvc l  an iwlatcd 
household can reach by finding which indifr'crcnce curve pavies through thc 
endowment point E .  In both graphs. that indiil'crcncc curvc rcprcscnt3 a 
lower level of utility than the one reachcd by using the bond rn i~ rkc t  to 
horrow or lcnd. Thus, the  use of financial asset5 raise\ hou\cholii wclli~rt: by 
allowing an intertemporal redis~ribution of consumption. I h c w  arc thc  hasic 
ideas that wc shall develop in the rest of the chapter. 

One of thc main implications of the two-period modcl i\ !hat hu~~\chold  
consumption should dcpcnd not only on current incomc but iiI\o on income 
expected in the future. Morc precisely, this year's oonhumptlon should dc- 
pend on an "average" level of income expected thi\ year f'uturc 
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years. 'I'his basic idca was f r s t  developed in the 1950s by Nobcl P r i ~ e -  
winning economist Milton Fricdman, who used the term prrrnanrnf irrcomc 
tu signify the avetagc incumc that the household should expect over  a long 
time horizon. Thc pcrmancnt-income nlodel was first presented in Fried- 
man's cla\sic 1957 study A Tllrory ~ f ' r h e  Cunsrlrn/~tin/t F~i l t r t ion .~  

The starting point of Friedman's model is that households tend to 
smooth consumption over time. Households prefer a stablc consumption 
path lo an unstablc one .  (Technically. this is bccause of the propcrty of 
dcclining marginal ratcs of sub3titution between current and future incomc, 
which givcs the indifference curves the bowl shape that wc have seen.) In 
Figure 4-43. Koi- cxarnple, the utility level of consumption at R (whcre C1 is 
similar tu C':) is clcilrly highel- than at D (whcrc C1 i s  significantly highcl- than 
C':). Secn i~se  incomc is bound to  fluctuatc ycar to year. our results sv far 
suggcst that htsuhchc>lds will use capital markcts t o  maintain fairly steady 
con~urnption against a backdrop of fluctuating incomc. 

Consider. for examplc. thc case of a fat.mer. whose income is high at the 
time of hiirvcst and very low during thc rosl of the year. It is unlikcly that the 
f;irmer win1 s ct~nsumption to vary according to the season, high at harvest 
time arid ncgligihlc the  rest of the ycar, Rather, he tries to smooth consump- 
lion o\;er. the  coursc OS the yeat., saving during thc harvest season in ordcl- to 
d i ~ ~ i l ~ ~ .  or consume mnrc than income. the rest of thc timc. The farmer also 
cxpcricnccs substantial incomc ilucti~ations from year to ycar. depending on 
wcathci- conditions and crop prices. Once again, he  tries to smooth con- 
sumption in the of these fluctuations. During good years, he saves: 
during bad years. he dissaves, thus rnaint;~ining a stable living standard. 

Accurding to the permanent-income model. consumption rcsponds to 
pr.rmrluc.irt itrcmorvrc ( Yp 1.  which i s  dcfincd as  a kind of average of present and 
fu1ul.e incoines. Specifically. fnt- a household with a fluctuating income 
stream. Y p  is dcfincd a s  the cc>n.vli~r~t levet of' incurne that would givc the 
household the samc illtertemporal budget constraint a s  it has with its fluctu- 
ating income stream. Mathematically, we can procccd as follows. The 
hou\choid's intet-tetnporal budgct constraint (in the two-pcriod example) is 
C'] C'; / ( I  + T )  = Q1 - Q 2 / (  I + I . ) ,  with (3, and Q2 ~lsually being different. 
Now.  let 11s find a valuc fur Yp such that the household would have the  same 
intcrtcmpural consumption possibilities if output equals Y p  in each period. 
C:lcarly, Y) must ~ a t i s f y  thc  cquality in (4.9): 

Eyui~tion (4.9) can bc solved for Yp in tel-111s of Q, and I_)? 

Notice that permanent incomc would be an exact average of present 
iind l'utui-c oulput in the particular case in which thc interest rate is zero (and 

'I'hc hoc)k was published by Princeton University Press. Princeton. New Jerheg. 



92 Part I1 Intertemporal Economics 

in which the household inherits no stock of iinancial ;ihsuts i ~ t  ~ i m c  I }." I 3~ r t  in 
general the interest rate is not 7.ero. and thus wc say thiit pcrm;lncnl inci)mc 
i s  a "kind" of average of future output. 

A graphical representation of permanent income is pl-vvidcd in I:igurc 
4-5. 'I'o find Yp we draw a 45-degree line from the ol-igin t o  Ihc budget 
constraint. The valuc of Y p  lies at the intersection of thcsc two lint\, p i ~ n t  
A ,  the only point with equal output in both pcriods that lit\ on thc hudgct 
constraint. Notice that given the position of the cnciowrncnt point. I:, wc scc 
that in this case QI > Yp and Q2 < Y p .  

In an  important spcciai case of utility m;tximizotion. thc  hou\chidd 
tries to maintain a perfectly stable consumption path sv thirt i t  conxurnc., the 
same evcry pcriod. In that ca5e. consumption i \  sct cx;~ct ly  cqual to pcrma- 
ncnt income (TI = C2 = Yj)) .  Thus, in this cast ,  rrrci~lg i . ~  ,qiut,r? h~ r l r r ,  srrp 
brrwrcrr c.rtrrenr und permoncnr i~tcvrnr:  

Perind 1 

Figure 4-5 
Household Consumption and Permanent 
Incomc 

In Figure 4-5. the indifference curvc i~ tangent to the budgct I~ne it1 thc' c;ilnt 

point where the budget line intersccts the 45-degree line. Cnn\urnption i:, the 
same in both periods, equal to pcrmanent income Yp. 

This special case of cqual con5umption each pcr~od hold\ only for 
particular kinds of utility functions. but nonelhelc\+. thc idciis hchind this 

" If there is an initiill stock of financial nswrs. tht. hudget c r ~ n ~ f r ; ~ ~ r l l  c q ~ ~ i t l i r r t ~  nlir\t he 
mudihed acuurdinglq, as in equation 14.7). 'l'hen. permanen1 i n c u n ~ c  W,(IIIICI tlc' ~OIIII~ t)y c ( j~~ ;~ t ing  

Thercfi3rc. t h c  cquation fur Yp is 
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case havc mure general validity."' Households decide their consumption 
levels on tht h;~sis of their permanent incomcs, not their currcnt incomes. Tu 
the extcnt fhi~t  current incomcs are higher than average, thcy will tend to 
save the difference. To the cxtcnt thar current incomes are lowcr than  aver- 
age, they will tcnd to dissave, borrowing against their higher future income. 

11 i s  uscfLul l o  distinguish the effects on consumption of threc prototypi- 
cal kinds of shocks t o  income, trmporury c,rlrrrrtl s h i ~ k s ,  pcrntanenl  hock.\, 
and o~iliciprirad Jiri i~rc shotbXs. With a lempnrary shock (which we take to be 
a negative shock for purposes of discussion), QI falls while QI remains thc 
same: with a permanent shock, QI and Qf ld l  b y  thc same amount; and with 
an anricipated shock. Q l  remains unchanged but the hc2usehold expccls Q: to 
fall. I t  should hc casy to see that households tend to disrave in teqponse to a 
tempural-y shock. since C', falls by less than (I1 ; they tend to adinst fully to a 
permanent shock, with CI falling by about the lame amount as Q1 , with little 
changc in saving; and they tend to raise currcnl saving in I-csponse to an 
anticipatcti shuck, with C, falling cvcn though Q1 remains unchanged. 

'L'hcsc ~'t'sults can bc restated in terms of permanent-income theory. 
With a tempor;lrp shock. permanent income doesn't change hy vcry much, 
so that con3umption doesn't change by much.  Currcnt saving thcrefol-e falls 
ivhcn Q1 falls. With a permanent shock, pcrnlanent income changes (approx- 
imatcly) by the cxtant of the shuck. Consumption fails a lot and saving 
changcs liltle. With an anticipated shock, permanent income drops, even 
though curt.ent outpu~ does  not, causing a risc in saving. 

At an abstract Icvet, t h e  permanent-incomc theory is vcrp appealing. 
But in gcnoral. households only know their currcnt income with much confi- 
dence. When their income changes, how can they know whethcr the change 
is transitory or permanent'? This brings us to a vcry central issue in eco- 
nomics that we introduced in Chaptcr 2: the role of ~.~prt..lurions. Beforc 
pcople can make deciqions about the future.  they almost always have to form 
cxpectations about future economic variables. Economists have spent con- 
sidcrable zffnrt studying ways in ~rhich people d o  that. 

In his original work, Fricdman assumcd that expectations of future 
incomc arc a1.1.ived at by means of  a mcchanism known as -'adaptive" expec- 
tations. 'l'his simply means that people readjust ("adapt") their estimates of 
permanent incornc ( Y p )  each pcriod. bacecl on their previous estimates uf Y p  
and actual changcs in output. Specificaily. this period's cxpectation of' per- 

"' 'I'hc util ity function must hc w c h  that thc indit'ferrncr curve i\ tangent lo thc budget 
line along [he 45-dcgrcc line from the ur ipn.  ( In  that c a w ,  optimal cons~lrnptivn &ill require th:it 
I', = CI.l :I mathematically important clash of utility r~~nc t ions  that can have [his pruperty i s  
called thc "~soelast~c ul i l i ty functions." An example IS the logarithmic functioti 

u:hrrr A is a paranictcr crillerl the "intertemporal ratc of Jiscuunt." When the rate of timc 
dircounr i; eql~als the market ratc of  interest I . ,  then the logarithmic uti l i ty function w ~ l l  h ; ~ v e  the 
property of tat~pcnc): 10 the hu~lget  line along a 45-dcg1.c~ line f ~ o m  the origin. As d riscs rclat~ve 
to r. households discount (or care llebs) about fi~tilre ct~t~sumpt inn re lnr~re tu current consump- 
tion. 'ft~crelorr. when d :- r ,  households r ime thr ir  lir\t-period consumptiun so thi~( il i s  grealcr 
than pct.nl:incnt incumr, When 6 c: r. huu.ichulds tli9count their cecond-pctind con>umption by 
il smaller amout~t.  T h e y  therelore tend r o  rcducc their hst -per~ur l  consumption to hc Icss thiin 
perrnnnent income. 



94 Part l l  Intertemporal Economics 

rnanent income, which we dcnotc Y , .  is a weighted nvcrilgc: ol' i(r.rr ~ , i~ r rod ' , v  
expcctattons, Y;;-, , and ;-lcrual income this pctiud. Y. o r  

Economist3 have grown increasingly dihha~isticd with t h i  ;~pproi~ct i .  u~ 
we said in Chaptcr 2. For one thing, it is "too mcchiini~;il": (01- another. 
people would takc morc care in estimating their fu1ur.u incolnc [hiin ju\t 
using a recursive formula. This has prompted many cconorni\ts t o  atlopi thc 
hypolhesis of r ~ ~ r i o n ~ ~ l  expectations, in which i t  is ar9umcd th;tt h o i ~ ~ c h o l d +  
usc u mol-c detailed conceptual rnndcl of thc cconoml, lo I'orm thcir. expccta- 
tions. For cxamplc, households might try to hpccif'y i i  nr~nic~-ic;tl inodcl uf 
how thcir incomc will develop in future yearh. h;~xcd on 1hci1- spccilic undcr- 
standing of the indu5t.r~ and ]region in  which they u orh. ; I \  u-cll :I\  dcvclop- 
ments in the overall cconomy. Although economihts hitvc hiid pr-t,hlcrn+ 
applying the idea of "rational" cxpcctations in their resuii~,ch, 1l111ch 111' thc 
current study of consumption hchavior is based on i t .  arid wc. ~ - c t u ~ - n  to Ihc 
rational expectation? apprrmch many timcs in t t ~ c  tsuok. 

In  some cases, nf coursc. thc di\tinctiun bctwccn tr;tnsiti~ry iind pur- 
rnanent income changes i5  not that difficult. Think of :in Argcntinc Iu~.rncr 
who ia growing wheat in Yatagonia. Ah a result o1';in ~ ~ n u \ ~ r ; ~ l  1lr.ought in [he 
United Statcs  in 1988. which destroyed much of tht: 1I.S. w h c ; ~ ~  h;ir.vcs~, 
prices of wheat almost doubled in the internrition;lI m;~~*kcts .  'I'hc h;t~-vc\~ in 
Yatagimia was quitc good in 1988, and the Argerltine fiit.rnc~. enjr~ycd ; I  I;~rgc 
rise in incotne when world priccs increased. A s  thc U . S .  ~ I ro i~gh t  wit4 (In- 

likely to recur again soon (givcn thc standard piittcl-nh oK ri1inLill in rhc 
United States),  the fatmler would probably he col-I-cct to  scrc ;i I ;~rgc p:11't id' 
his I988 income as transitory. According to thc pcrmiincnt-inctlrnc 1hcu1.y. 
such a farmer would be prone to  suue most of his cxtrii inuo~nc .  

Empirical Evidence on the Permanent-lncomc Modri 

For scvcral dccade3. even before the  permanent-incomc mrjricl. cconomist\ 
have studied consumption and saving on an crrlpiricril lcvcl by oh\c~-ving 
both the consumption behavior of individual household\ in \titt~\ticitl \am- 
ples and the  consumption behavior of thc huu\chvld \cctot In aggregate 
data. 

The  basic research Ftratcgy has bccn to \talc thc \lilti\tiu;tl rcl:it~on\hip 
bctwccn consumption and income a s  

Thc standard statistical approach is regression analy\ i i ,  in which thc p;lrihm- 
eters n and are estimated using a least-squares ectirnation p~.occdurc. 'l'he 
data uscd in the regression analysis of equation (4.13) nligtit involve cun- 
sumption and incomc levcls lur a given ycal- for n 1;~-gc \;tl~lplc OK ~ O L I ~ C -  

holds, or it might involvc consumption and incomc ovcr ;I pcriotl o!'yc;irc l i lr  
a sample of households. or i t  might involvc thc aggl-cg;itc conhumption oFthc 
household sector of the economy and aggrcgilrc incomc, u\ing ni~tit,nal in- 
come accounts da ta  of the sort shown in l'ahle 4-1. A conxidcr;iblc intcrext 
has focused on the statistical estimatc of thc paramctcr r ,  in thc cq~~ i~ t i i l n .  
This parameter is known a s  the m~irginuiprtrpc~r i . i i ,~ .  ti, c , o t ~ . $ r ~ t r ~ t ~  1 MI1(') ,  and 
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il evidently nmtsures the increase in consumption when income goes up by 
one dolli~r. I t  is expected that 0 -< r ,  < I ,  s o  that consumption riscs along with 
income, but by something less than income. 

Wc should understand from the theoretical discussion that the value of 
c will dcpcnd on  the measure of income that we use in the statistical estima- 
tion of (4.131, Consider thc two-period model, fur example. Suppose that the 
utility function is such that hoi15eholds simply consumc thcir permanent 
incon~e: = Ypl . If we estimate an equation using household data in which 
wc  rcgrcss C,  for each household on  the pcrmrrrtrnf income of the house- 
hold. then wc hhould cxpcct t o  find that cr - 0 and ( #  = I .  In other words. the 
intercept of the  equation would be 0, and thc slopc would be 1 .  

If, on  the other hand, we regrcss CI for cach houbchold on the current 
incon~e of the household. then we shoi~ld  expect t o  find an cstirnatc for r ,  
IOWL'T th i~n  t .  I n  particular, since 

( 1  + f " )  

Yp = [ml[~I - &I 
and sincc CI = Yp, we see that 

( 1  + r )  1 
C I =  lmIQl + l-lck ( 2 + 1.1 (4.14) 

C'lcitrly. for a giurn level of Q 2 .  [he  marginal propensitv to consume nut 
of current income i5 (I + r)1(2 + r), which is Icss than 1 .  When econnmists 
cstimatc the relationship between C, and Ql, lhcy tcnd to find a marginal 
propensity to consume that is Ies5 than 1 and a positive intercept. 

Heforc Friedman presented his permanent-income model. researchers 
wcrc generally using current inconle as thc variablc in the regression analy- 
sis, and were indeed finding a marginal propcmity to  concurne that was less 
than I ,  along with an intercept coefficient n that wac positive. But many 
economists drew a faulty infercncc from t h c ~ c  findings. They reasoned that 
with a marginal propensity t o  consume less than 1, when househvlds gcl 
richcr, thcir saving rates would tend to  rise.] '  Howcvcr, Simon Kuzncts. 
who latcr was awardcd the Nobel Prize. discovered that in thc Unitcd States 
ovcr thc pcriod of  a century. the saving rate had not riscn. Thi5 scemcd to 
contradict the idea of a marginal propensity to consume of less than 1 .I2 

Fried~nan's permanent-income theory, with its implication that saving rates 
rise when lemporury income rises but not when prrmunenf income rises. 
resolved the  pars <l d OX. 

The new theory gives rise to the crucial insight that thc MPC out of 
current income is substantially smaller than is thc MPU out of pcrmancnt 
income. R e c e n ~  empirical work on  consumption, using evcr-morc-rophisti- 
catcd cconomctrics, has supporrcd the theory. The M P C  out of current 

1 1  Supp~sc  thal C = (1 t h y .  Saving i c  S I-' - C. and t h e  saving rilte is s = SIY  = 

[ I  - h )  - ,,.:'Y, hate that ;is Y riscs. the saving rate wcl~i!d rise to a maaimurn clf I h. 

Simon Kuzncts.  ;l.'irrionul lnt.c>n~c, rr Srrn~~rruv  of'Fit~dimgs (New York:  Natio-nl Hu- 
reau rl[ Euvnumic Research. 19461. 

A 
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incomc has been estimated at betwecn 0.2 and 0.3,  whilc thc MI'C' out of 
permanent income has been found to bc close to 1 ,  as c x p ~ c t s c l . ~ '  

The permanent-income hypothesis has xevcr;~l othct impl ic ;~~ion\  t'or 
empirical research. First, we should cxpect that thc mca~ur.ed MI'<' o u t  of 
current income is smaller for  household^ with a highly v;~ri;tblc i n c c ~ n ~ c  th;in 
for households with stahlc income. In the firht tax. ;I change In cul-runt 
income is likcly to signal littlc about a changc i n  pcrmancnl incon~c,  uhilc  in 
the latter case, a change in currcnt income i \  likcly to \ipn;il ;I chitnge in 
permanent incornc a3 well. As Fricdnlan him\clC pointcd in11 in hic originill 
study. this explains why kirmers ( w h w c  incomc v x i c i  grc';~tl) 1 1 - c ) r n  yc;lr t o  

year) tend to show lower MPCs than do  111-ban wage ciirncr.; (who\c incomc.i 
arc not  subjcct to large fluctuations due tc) u.c;~thcr.). Stctind. yi~111gc.1 hurls<- 
holds tend to  show lower MPCI than do o l~ l c r  h ~ i ~ c ~ h o l ( l c  ll)r ;I 'rirll~li~r 
reason: a given changc in current income tend5 to havc Its\ clt'cct on purrnit- 
nent income for the younger household than il docs till- thc olllct- one. 

Another recent application of t h e  permanent-incrjnlc 111ot1cl \how\ up 
in the ri~ndot?r-r~~uld; r:on,vfrnrprion ,fitnc,rior~ of' Kohert I I ; I I  I ; r t  Stiin to~-( j  11 nivcr- 
sity.14 Hall showed that under some conditions. a hou\chold'\  c \ l i~~ i i i t c  o r ' i ( 4  

pcl-rnanent income as of this year should ;ilsu be thc hcst predictor. of' i l \  
permanent incomc as of next  ycar. Th is  mcans that t hc  household'\ con-  
sumption this year ( C )  should also bc the hext pi-cdictor of thc holfichold's 
consumption next year. 01- put anothcr  way. ncxt yc;ir.'\ consuri~ption ( - ,  I 

should equal C plus a random amount ( P .  , j that result\ 1'1-om thc L I I ~ C K ~ C C I C I ~  

shocks next vcar that will aff'ccl the houscho ld '~  cctirnatc 01' its pc.rm;lnent 
income. From lhis i n ~ i g h t ,  Hall tested w m c  of  he irnplic;~tions ol'thc. pcrm;l- 
ncnt-income hypothesiq, by examining uhcther  t ' .  I - ( '  t P ,  I i \  ;I gc~od 
modcl of consumption." H e  found some empirical suppc)r.t fill- t hc hypot hc- 
sis in that next year's c o n ~ u m p t i v n  is closely 1-cIi11ed to th is  ) i c ; ~ t - ' h  conwrnp- 
tion. but he also found that other. currcnt variahlcs hclpcd t o  prctlict i'iiturr: 
consumption, contrary to the thcol-y. (One pos\ible \our.ce ot' cliscl-cpiincy i.r 
the prcsence of liquidity constraints on  hau.;ehold borrowing, i ~ n  i \ w c  wc 
take up  later.) 

Durables and Nondurubles 

The permanent-income hypothesis a p p l ~ c r  to con\umption,  ;ind c o n w n p -  
tion is not exactly the same thing as thc cxpenditurc on con\ilmcl- good\. 
Households want t o  attain a stablc flow of cun\umptir~n . ~ r r r : i r  r J \ .  ;inti I I  1.1 

those 5ervices that arc the sourcc of utility to the hor~\cholrls froni ;I given 
kind of commodity. Some commodities g ~ v c  consuniptlon servlccc, on1 y In 

"These rcsults itre cotltained in t&r) paper<. 3i:irjr)ric 1;I:lvin. "'I hc ,4tlj11\trricnt i)f' 
Cnnsurrlption io Changing E~pectalionr About Fulurr Incr~me . "  Jorir-rrol (11  / ' o / I / , (  r r l  1.4 o r r r ~ ~ t l t .  

Octuher 1981. and Robert Hal l  and FI-edcrick Miyhkln. "-Iirc SC~\ I I IV I I~  of ( o n \ ~ ~ l t i p l l o ~ l  IO 

'I-ransirury Income; Estimates from Panel Data on Housch i~ ld~ . ' '  i : r ~ r ~ r ~ r ~ r ~ ~ t ~ r r - r r - ~ r .  .!vl;j~-cl~ 11/K2 
Support for thc permanenl-incnulc Iheurq 1s a lw  f iwnd in e; i~ , l ic~ CIIIPII-LL;II WOI~.'I 'IIIC~ ;I% 

Robert Eiancr. "Thc I'ermancnt Incotrle Hypothesis: ( 'ornmrni  . " , I ~ r l t , r i t  ti11 I:(  r)rr,~rtrrr R~*clir,~rm. 
Deccnihcr 1958. 

" R. Hat] .  "Stochastic llrlplicatiuns of thc  I.if2 Cycle-l'rlrrt~ilnun~ Inct>n~c I Iypc~lhc\ i \ :  
Theory and Evidencc." Jorrrtrril of Pr)lirir.r~l t i  o n o t l n .  13t.crrnber I Y7H. 'I or I#~II;I~  nil ~ I I I I C  

technical piece has in$pit.erl substantial \ ~ ~ h s e q ~ ~ c n t  rc\c;ir,ch 

" Technically. an cqlration or the form C -. = I' + c .  I\ k n o ~ n  ,I\ ;I ri~ridrlr~l-u.;~lk 111r1rlcl. 
Hcnce the name given tcl Hall's theory. 
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the cour.\c of using thorn up-u meal. ;t newspaper., a weekend vacalion. 
Other commodities, by contrast.  deliver services t o  the houcehold over  a 
lotig peiAiod of t i n ~ e .  Autornubiles. television sets, and I-crrigeratc>rs. foi- ex- 
an~plc .  1n;iy bc used for scvcral years. Economistc thcrci'c~re diitinguiah 
bctwccn tronil~it.irhlr.r, which provide serviccs uver a short pcriod of time. 
and d~~rr/ l~lr , .v ,  which last for Inany years.  

C'oi~sumptit>n is prupel-ly measured as the sum.of expendirul-cs o n  nnn- 
d u t a h l c s p l ~ ~ . ~  111r flow vf scrvices rencicrcd by the cxisting stock uf'cunsumer 
durablus. That is. moct of current cxpcntlilures on consumer durahles a r t  
;1c1uiiIly invcxtrnent sponding (an  investrncnt in f u t u r ~  consumption .~crv iccs)  
rather than consumer spending. On the othcr  hand. thcrc is some consump- 
lion cach ycar [hill takes placc bq enjoying thc servicch ot'durables thu t  were 
pul-chasucl in ciirlicr year.\. 

C 'o t l iu l~ lp t i~n  is ci)mmonly identified with consumer exper id i t~~rcs  
rrithcl- thiln with consumer scrviccs. That is, ccmsumptii)n i >  mmcasured as the 
4pcnding o n  nondurables plus durables, rathcr than t h e  \pending 011 nondu- 
lahlch plus thc  .~r,ri:ic*r:.\ of d i~ tab lcs .  The pr-opcl- measure of cun~umpt iun  
col.scct\ mcasul-cd cxpcuditures by subtracting off r hc expenditures on dura- 
b l e ~  and adding back in 2111 estirnarc 01' lhe flow ot' consu~nption scrvices of' 
Ihc cxisting slclck of durahles. ('rhis estimate is found by assuming that the 
cosl uf t h r  durilhlc represcnt5 a flow of scl-viccs that i \  distributed nvcr ;i 
pcriod of years. ) 

The permiincnt-incu~ne hypothesis perform3 best empiricalIy when 
per.rn;incnt it~corrie is related to  thc Row of concumcr services rather than tcs 
consumci- cxpenditurcs. II  is easy to scc why. Consider a hnuschold that 
buys u ncw ca r  every fivc years. 'The data  on its consumer erpcnditures  
would \hob a n  unstable pattern. with a large jump in expenditures cvery 
limc it gets a nclt car .  On thu su~l:,lce, then. it looks as if this household ils 

. . 
not smc,othing its consumption at all. But in  rcality it i s  ccmsurni~lg "automo- 
bile \crvic.cs" a t  a far more stahlc rate. Whilc u new car  may provide more 
"auti~mohilc s e rv iuo"  than an oldcr car ,  the household's consumption of 
automohilc scrvices i \  in Lict much smoother than its obsci-vcd five-?car 
cycle of cupcndi t ures on aulumobiles suggests. 

Cotrsurny tion nnd Taxrs 

Sv h11-. we havc not mentioned taxcs, and in real life, taxes have  a big 
influcncc un consumption and saving dccisiuns. We give taxes a thorough 
trcatmont in Chaprcr 7 when w e  d i ~ c u s s  the role of the government. For the 
tnnincnt, i t  will sufficc to incorporate taxes into the dctcrmination of the 
h o u s e h o l ~ l ' ~  dispnsablc income. 

In 0111- discussion of Table 4-1. wc noticed the links bctween di5posable 
inuornc ( )*<[I. which dctcrmines the budgcl constraint of households. and 
tut;~l incoriic. or GNY. Whilc many factors dctcrmine the dift'crcnce between 
YI! and G N P .  hci-c b e  \*.ill s tress rhe role of taxcs paid by hou~cho lds  to the 
govclnment. Whcn we subtract tuxes from thc income received by house- 
hold5 cuch period, thc budget constraint of the houschold changes to 
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where Qd, and Qd2 stand for disposable output pcriod:, 1 itnd 7. rc~pcc t ivc l  y .  
Note that Y(f = Qd - r-B-I whcn B - ,  doc3 not equiil O. 

Higher taxes tend t o  reduce consumption f'ol- ;I givcn piit h of' output by 
reducing the present discounted value uf di>pos;~blc incornc avi~i l i~hlc to  thc 
h o i ~ s e h o l d . ' ~  The  efiect of higher taxeb. TI.  on C I  of courhc dcpt.nd\ on 
whether the tax incrcasc is expected t o  be transitory or permiincnt (in the 
two-period model. whether it lasts fot. one  period o r  tcw ~ w o  pcl-iod\). A 
transitory increase in taxcs rcduccs pcrmancnt incomc by ! 1 + r ) ( (2  t r )  
timcs Ihc risc in taxes. A pel-rnanent increase in ~ ; ~ x c s  will rcducc pcrm:~ncnt 
income by thc amount of the risc in taxcs. To ~ C C  Ibis, l imply go hack to 
equation (4.10) and interpret Q1 and Q1 o n  the right-hand 5idc it\ di\pc~sablc 
output in periods 1 and 2. 

Thcsc thcorctical predictions have practical policv in1plic;itions when 
governments attempt to change consumplion spending Ihrough ;I change in 
taxes. I n  the  United Stcztcs in 1968. the Johnson adminihttxtion ;itrcrnplcd lo 
raise taxes in order  to  reducc consumption and thereby frcc up n:~tic~n;il 
resources for higher military spending during the war in Vietnam. A rtdtripo- 
mr.y tax surcharge was imposed. but thc mcasurr: li~ilcd l u  rc\train dcmiind. 
Households knew that the  tax measure wa\ tcmpuriiry. unil t h i ~  hcing the 
case. i t  had vcry m a l l  impact on consumption. According lo  crnc cst im;~tc.  
the effect of the temporary tax surcharge o n  consutnption W;I\ vcl-y clusc lo 
zero. thereby confirming t hc thcory. I' 

The life-cycle model, likc thc permanent-income ~nodc l .  build\ on the thcory 
that consumption in a particular pci-iod depends un cxpcctutionh iibout life- 
time income and not on thc incomc of the currenl period. '1-hc dixlinctivc 
contribution of the life-cycle hypothc3il i> its uh\crvaliun that incomc tcnds 
t o  fluctuate sys~ernatically over the course of a person's lire and [hiit pcr- 
sonal saving bchavior is therefore crucially determinod by onc'\ \t;ige in the 
life cycle. Franco Modigliani, the 1986 Nobel laurcate in t:ci)nornich, dcvcl- 
oped the life-cycle model in a series o fpapc r s  wrillcn in thc 1950s and ciirly 
1960s in association with Richard Hrumbcrg and Alhcrt Ando. ' '  Modigliitni's 
Nobcl lecture, --Life Cycle. Individual Thrift and thc Wealth or Nation>." 
offers a survcy of this fundamental contribution to economics.' ' '  

When people are young. thcir incomes are low. and they often go  into 

'b Tares may have uther 1mpr)rtant ct'fectb o n  income by zhanglrly ~ h c  Inccnrlvcc [rjr wc,~.k 
V C I . S U ~  le~sure, or savings versus consumption.  for ir given level of cll\llr~\:it>lt.  ~rrcor~~c. Wc w11l 
rehlrn to thcse incen~ive effects in C'h;~pter  7. 

'' See Alan Blinder and Angus Deaton. "Yhc T ~ m e  Scrics C ' o n \ u l t l p ~ i o n  F;uncl ion K c v ~ c -  
ited.' ' Rrt~okings Pnpcrs o n  tc,rlnotl~ic A~,riuirx,  1 :  1985. 

I X  The classical work3 arc I-rancu 3.lucliglii1ni and  K~chiird 131-unihcrg "111 ~ l i t y  A n ; i l y z ~ \  
and the Consumption Funcliun: An Interpretation ofC:ru,\-cec~ion I);~I;I." 111 K .  K ~ ~ r ~ h i i r i i .  cd . 
Post-Ke~rrcrifitr f-'r~onornir~x {Ye- Brunswick. NJ:  Kutgcr.., I,'r~ivcr g I'rcs\. 1454!. ;unrl ,4lhzr1 
Andu i~nd  Franco Modigliani. "The Life-Cycle Hypolhc\i\ of S : i v ~ n ~ :  .4pgr-cg;1Ic I n ~ p l i c ; ~ l ~ o n c  
and 'I'csts." A~rnc~rirorr Erottonlir Rrriipit,. hiarch ILJh3. 

I Y  The Nobcl lccturc is an up-to-dale exposition of rhr !hec>~-y iind thc c n ~ p i l - ~ r i ~ l  cviticlicc 
un the Ilk-cq cle hypothesis: 5cc thc Arnrric,n~~ E ( . ~ I I ~ H I I (  Ri ,~s i t~~t , .  Junc 19Hh. 
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Figure 4-6 
The Liie-Cyclc Hypothesis (sf Consumption and Saving 

debt (dissave) hecause they know that they will be earning morc money Iatcr 
in thcir lives. During their working years. incornc rises to reach a peak at 
a r o ~ ~ n d  middle age, and they repay thc debt incurred car lie^. and save for 
their retirerncnt years. When rclirement arrivcs. income from work goes to 
zero and peoplc cunsitme thcir accumulated rcsvurces. Thi5 pattern is dc- 
pictcd in Figure 4-6a. 

Nut ice that t hcrc are two periods of dissaving in an individual's life: the 
early ycars and the Iatcr years. Figurc 4-6b presents this same idea in the  
now-familial- representation of the two-period model. If we reinterpret pe- 
riod l as thu working years and period 2 as the retiremcnt years, the 3ame 
type of conclusions emerge, [Unfortunatcly, a two-dimensional graph i5 not 
rich enough to capture a third, younger period of life.) Pcople save during 
their working years to provide for retiremcnt, and they do rhis hecause 
income in  thc first period is larger than incomc in the second* (To put this 
another way, first-period income is greater than permanent income.) 

Consumption during retirerncnt is financed both from saving5 accumu- 
lated during the working years and from transfers that older people rcceive 
from thc government and from their children. Whilc there is no  organized 
system to transfer income from children to parent5 specifically. most coun- 
tries have an indirect transfer system from the young to the old via the  
gavel-nmcnt. In  the Unitcd States. young workers pay social security taxes 
which arc [hen distributed to retired workers. Such a system has important 
consequences for saving decisions. Thc more generous a social security 
system. the lcss a household must save during its working period to provide 
for its consumption during its retirement period. The rcsult may well be a 
drop in saving by the houschold. and perhaps in the aggregate saving in the 
cconomy. Box 4-1 discusses thc implications of sociat security for saving. a 
research topic that has been important in the cconumic agenda. 

Now IcL us explort: some other implications of the  life-cycle theol-y. In 
the case in which consumption is equalized in all periods. consumption i s  
equal lo permancnt income. From equation (4.14). we can write C1 as a 
multi~le of wealth 



Part 11 Intert loral Economics 

BOX 4-1 - . . - - 

Social Security and Saving 

In social sccurity program5. Ihc government: mukc\ yayrncnt., io rctircd 
workers, financed out nf taxcs un younger workcrs and r i r i  . ;o~~ic crjun- 

tricsj Ihe profits curncil on a fund that ha\ hecn itcciimul;~tcJ 0 ~ 1  r l i .  
taxcs. By reducing thc nccds of workers to save for thcil. I - C ~ I I - C I T ~ C ~ ~ .  thcn. 
social sccurity program3 may reduce privatc wving. Mirrli11 1:cldstciti of' 
Harvard University has been t h c  leading schol;~~-ly ;~clvt~c;itc ol'j1141 !hi5 

position. In 1974, he published an infucnti;il articlc in which tic cl;~imcd 
that the  U.S. social security schcmc reduced private s;~ving h y  ithi1111 51) 
percent. thus reducing the aggregate capitill stock ;ind ot t lp~~t  .!I' In  li~tcr 
qtudics, he has maintained that the  effect i s  \(rung, though p c ~ - h ; ~ p \  not ax 
large as he originally thought. 

Feldstcin's view i \  not universally acccptcd. Solne cr~~pi~-ic;~l  rc- 
seal-chers havc claimed to find a weaker effcct than f,cld\~uin h;i\ intli- 
cated. Others, such as Robert Rarro of Harv~trcl Lnivc~-.;ily. hiivc 1-;114ccl 
some theoretical objections ah wcll. Bar1.o hiis .;hewn o n  thcorclici~l 
grounds that if households recognize that lhcir- rucial wc.~i~-iIy hcnclit will 
be paid by taxes levied on thcir children. thcy might inc~.c;~\c thcil- \ w i n g  
in ardcr to leave a larger bcqr~est to their heirs. in  ctf'cct. Ic;~ving thcm pii1.t 

or all of thc income that thcy will need to pay thc so~i;ll scc~it~ily c o n t ~ - i h u -  

tions. i n  such a case, the negativc ci'l'cct oti s;iving !\)I- onc 's  own rclirc- 
mcnt is counteracted b y  a positivc cfl'cct un 5;iving in  01-dcr to lu;tvc il 

bequest to onc's oirspring. -1-his rhcorclical ;lr_cumcnt. known ;I\ 13;il.r.o- 

Ricardian eqi~ivalencc, is considered in Chapter 7. 
The evidence on this i5sue outside thc klnitccl St;~tc\ i~ F;ir l'rom 

conclusive. Two studics comparing \avings in  a numhcl- of countrie\ 
found littlc empirical support for the deprcs\ing ct'kct ot' sc)ci;tl security 
o n  private saving. Feldstzin, in  his o w n  internativn;~l rc\ci~~,ch, I-cmiiincd 
convinced of his original finding for the United Stiitc\.:' .l'hc controversy 

has. so far, not been settlcd, 

'Thus, consumption is a fractiiin of wealth. w i l h  thc K:tcto~. 01' p1r)pcir- 
tionality ( l i ) ,  or the marginal propensity 10 cuncumc out til' wcitlth, dcpcnd- 
ing on the intcrcht rate. I n  practice, the factor ot' pi-opcv-~ion;ility k will 
depcnd o n  other thing3 as well. such  as the rate uf tirnc p~-cl'cl.cncc and thc 
ages of individuals in t hc  household. 

2" Scc hi5 article. "Social Security. Induccd Kcl~rcr r~cnt  ;1nr1 .4ggrcp;llc ( ' i r l ' ~ [ ~ l l  !\L,C~IIIII- 

laliun." Jo~rrnirl cd-Po/iiic,r~l E~,ordt)/rr~. Septembc~-:C)ctclhcr- 197.1 

? '  The t ~ u  skepilcal xit~dics at-c K. Harro ilnd (.i X1;icllr)n;lld. "Stbc.~;d Scc~~r i t )  i111d 
Cunsumct. Spcnding In an Inirrnalionai Crms-\ect ior~,- '  ./r~rr~-rfrrl of I'lrl~lir I-'r r r t ~ r ~ ~ ) / i r  r .  Junu 
1979, and F. M.lr)digliat~i and A. Stc.r,linp. "Detrrrnin;~n!s of PI-IL;I~~ S, iv~r~g u-ilh Spcci;ll Hctcr- 
cnce to the Rule uE Social Secu~.ity-Cr.oss-coun~r.r 'I'r.;t.;." in F. Mtbdigli;~n~ ,rnd K I I cn~ l~~ ing ,  
ed5.. Thi* I)ufur~tifirttrr~ts c~f';\!ciriur~ul SIIL:III~V ~'ttzd !hc( i /111 11 .(111~1tv11: k l : i ~ r ~ i ~ I l ; ~ n .  l ' J X 1 ) .  Icld+tcin'\ 
article is "Social Security :in11 I'ri\;lle Sav~ng: Intr.rn;~tior~.rl t-v~dcnccb 111 ;III I:. i~cr~tlctl 1.1fc- 
Cycle Model." in M. Feld\lein and K. In l~ lan,  ed5 , Tlrr E(,or~ot,~rr..\ I>~rlllir. .S t , r - t . ~ ,  r.1 rl.ru~dt~n: 
Macmillnn. 1977). 
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In tho two-pcriod mrxlcl. f; = ( I  + I.)!(? + r ) .  which i h  hctween I ?  and 
I .  With r i  largcl- nutnber of pel-iods. X would bc s~naller.. Why'? Because a 
onc-unil increasc in wealth ii.c)uld then havo to bc divided itrno1-i.g rnanq 
poriud.;. Tt~crefor~c, thc marginal propensity to  con4urne depends inversely 
on thc iigc of thc houscholrl. with oldcr ~ I ( > L I S Z ~ C ? ~ ~ ~  cclnsu~ning :I Irlr,ycr- 

fraction o i ' ~ . . c ;~ l th  in  it^) pci-iod than youngci- huusshoId\.  What counts  I'or a 
p;i~-licular houxchulci is thc numbcl. of periods I-cmuining in the planning 
~ O I - I L U I I .  with uldcr huusehold\ tcnding on avcragc ro have hhoncl- horizon\ 
[hiin younger. h o ~ ~ h c h o l d s .  

Evidcncc nu thc Lifr-Cycle jC.lodcl 

Mocliglii~ni and A t ~ d u  PI-ovided one  of'thc firs1 empirical t c s ~ s  uf the lii'c-cycle 
~nudol in their joint 19h3 sluciy." They fim the following regression. 

whc1.c Yr/ is c1il;posahlz labor iiicume ;itid W is the financial wcalth nf thc 
huuschuld scctor. Thc eqi~a t ion  WilS estimated i~\iiig annual data. We \+.auld 
t l xpcc~  1 0  find r.1 Icsx than I ,  sincc measurcs thc MI'C out oi' curr.ent 
incornc. Wc would iil\o expect t o  obtain a coeffioicnt h ,  a little grcatcr than 
the annuiil 13 lc  of intcrcht. Why'! Hccau5c a person bch;iving ~.iccording to  
rhc life-cyclc. Ihcury M'ouILI  like to spend hcl- asscts over thc cntirr lifztinic. I f  
\he conhurlic.; only the intcl-cxt income in ciich period, xhc wo~ild dic with 
her :~sscts intact: shc must ,  thcl-cl'c~re. cc>n\umc ;l little more 1hii11 the intcrcsr 
c;11-nings. ,411do ant1 Modigliani crtimaled thc viiluc uf r.1 at 0.7, and A - ,  at 
0.06. thc latter slightly 1110t.t' i h i ~ n  the annual rc;il rate of intcrclt .  

Thc finding\ of Anrio ;ind hlodigliani u c r c  cnci~ul-aging fo r  thc 1irc- 
cycle thcury. Further tests o f r h c  life-cycle nludel havo provided sotne \uh-  
stantiation, but they have also turned up some empirical incun~istencies .  I t  
seems that househulds indeed savc more during the prinie ol'wosking years 
than  they do whcn they are young o r  oici." But at the samc lime. older 
pcoplc appear not to clisstivc very much.'"n othcr words. they kccp their 
assah intact, and eventually pas:, ;llong these assets ti) thcil- heirs rather than  
use their wcalth for cunsuniption during their own lifetimes. The failure of 
thc old to run down their. wealth remains onc of the imporrant puzzling 
counterexamples to  thc masoning of the lifc-cyclc model. 

The Role of Beglr~sts  

When peoplc die. they often lcave wealth to their children. These tl-ansfers 
of wealth are called hey!it.srs. Two key questions have to be addrcsscd 
before we can incorporate bequests into life-cycle theory. Firsr. what moti- 
vatch bequests'! Sccond. and more gcncrally, how can bequests be incorpo- 
rated into a theory ot' saving:' 

- - 

" .4ncir, r~nd  hIndip[~ani. "The 1.ifc-Cyclc H!,porhe3is tlf Savi l~g . . '  

'' Set,  i o r  exnmplt.. Mci-vyt~ Kirig irntl Lcluis I l izks-h l i rzau~.  - 'A\>rl  Hulding :inti the 
L,lk C ~ C ~ C . '  ' TJlr' E(-r~~rotrlic, J d > r r r . r ~ r r l .  .June 1982. 

'' 1'01 :I discushion of t l ~ c  ckidence un dlssav~n_c h y  the  nlrl. 3er  Ihe exccllcnt zur\e) 
i~rliclr. by I.au.rct~cc' Kotlikolf'. "Lntcrgctlc~'at~cini~I Tri ln?krs  and Saving3." Ji~rrrtrtrl of I.;(,r>- 

~ l r ~ ~ j f i c ,  Prrvj,>cmc.~il:r,.r. VoI. 3. nt,. 1 .  Spring I9XX. pp. 41-58, 
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Economists by no means agrcc on the motivatirm of bcyuexts. There 
are Tat least) four basic schools of thought. two of which ascrihc to p;ircnts 
spccific attributes toward their heirs, Robert Barro, among others, hax wg-  
gestcd that people leave bequests for altriristic reason\--they care about 
thcir children, and try to raise their children's well-being by itlcomc trins- 
fers. Dougtas Bernheim. Andrei Schleifer, and L;~wt.cnac Summer\ havc 
argued that parcnts have less altruistic rnotiveh, planning their. hcqt~csts in 
order to influence the behavior of thcir children d~rritr~y the parents' lifctirne 
{"I'll leave you thc money if you takc good care of me whilc I'm ;~live"j .  

A third schonl of thought holds that hcquests arc largcly unititended. 
By and largc, people do not know when they will die. and thcy w;tnt to havc 
plenty of resources available in case that they live much longcr than ex- 
pected.?:Thus, if the life expectancy of a 65-year-old i x  SO year.,, t h i h  pcrwn 
would keep enough wealth to survive until, say. 95 years of'agc. Ohviou~ly. 
an elderly person docs nor want tn starvc. or even to \ui'fc~- thc di\conlli,rtr 
of povcrt y,  because of grcater than expcctcd lotipevit y.  

Finally, a fourth school of thought holds that much wealth i~ccumula- 
lion is not for future consumption in any  event. but rathcl- simply for thc 
power and prcstigc i t  brings. 'Thus. thc wealthy derive utility dircctly from 
thcir holdings. irrespective of the consumption their weulth rnight finance. 
This opinion offers the most direc~ challenge tc) thc lik-cyclc point r d '  vicw. 
since it suggests a theory of saving that is not dii-cctly ticd to consumption. 
either of the current generation or of succeeding gcncrations. Keyncs dc- 
scribed ninetccnth-century saving behavior of the upper cla\\cs along thcxc 
lines in a famous section of his Economich ~ , ' u t ~ . s r ~ y i r i ~ ~ r ( , t ~ s  (!/' 1 / 1 0  f'l~trt.r~:'" 

The duty of "saving" became nine-tenths of virri~c and t hc  
growth of thc cake [national wealth] the object of truc rcligion. 
. . . And so the cake increased but to firhat end wa\ nu! clc;~rly 
contemplated. . . . Saving was for old agc or for your children; 
but this was only in theory,-the virtue of thc cake was that it 
was never to bc consumed, neither by you nor by your children 
aftcr you .  

The idea that parcnls leave bequests lo their children for i~ltl-uistic 
reasons may significantly afrect life-cycle thcory. Barr'o ha4 c;trc3sctl one 
possible modification. Hc holds that current consi~mption can he i~tt'ectcd by 
the expected income of the f r r t l r r ~  generation. Suppo\c thal a hr~uschold 
which cares about its children receives news that make< thc chilcl~xn's ecu- 
nomic future appear more bleak than had previously bucn cxpec~cd. I n  that 
case, the hoi~sehold might choose to leave larger bequests to compcnsatc fo r  
their children's potential losses. Thus. Barro has shown, lhc iipproprialc 
budgct constraint for the hou3ehold could invoivt: not just the currcnt genet- 
ation's lifetime incomc. but ;.llso the future gcneration'r* lit'ctirnc income. 

?' These view$ are presented, respectively. in thr tullcrwing ;~t -~~clc, ,  Kohcrt Il;~rrti. " A l c  
Government Bonds Ncl  Wealth''" Irr~~rnal o f l -  Pol~ric c r l  I : r ~ o r ~ o t ~ ~ r .  h'ove~nber 1973: t)o\~glac 
Bernhcim. .4ndrci Sch1t.ifet.r: and Lawrcncc Summers. "The Stl.:itcKic Hcq~~cs t  MI~~ IVCL. ' .  .IOIIT- 
~ I ( I /  14 POIIII(CII L'r,r>nc>m?. December 1985: and ,Andrew Ahel.  " t ' l , ' c i i ~ l t i t ~ n ; ~  S;~\~lng\ and 
Lnintended Bequests," /ltnr'ric,un E(,ont?rn~c H t % i r . ~ $ .  September I Y X .  

'"~ohn Maynard Keynes. The Econotnir ( ' o t ~ r c . q r r ~ n t , c * . r  oJ thv  f J c ~ r r t , c t  t,Ycw, Y o r k :  f l t r r -  
c,ortrr, Brrlc3c, rrttcl  Hun C ,  192111, p .  20. 
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Barro's argument formalizes an old idea known as Ricurdi~ln t*quiuul~~nct~ 
after the work of the early British ecvnomist David Ricardo. The empirical 
relevance of' this ingenious argument is subject lo dicputc-even Ricardo 
doubted its relevance-and recent studies sugpcst that it has only a small 
degree of practical importance. (Wc rc1ut-n to thih issue in  greater dctltil in 
Chapter 7.) 

The biggest challenge to the life-cyclc theory on cmpirical grounds has 
come from Lawrence Kotliko'it'and Lawrence Summers. Based on rneasure- 
ments which shnwcd that much oC the wealth in the United Statcl was the 
result nf hcquests rathcr than life-cycle savings, these authors havc argued 
that the importance of life-cycle saving considcrations has been exagger- 
atcd.'; Defending the relevance of thc life-cyclc model (which he devel- 
oped). Modigtiani swiftly countel-attackcd in his Nobel lecture. In the Unitcd 
States, hc claimed. many old pcople put together  heir assets with those of 
their children in trust funds. 'Thus, while the funds might be increasing. it is 
quile possible that pnrcnts still dcplete their own perqonal wealth from the 
fund,  or pass on no more than the bequests. plus interest, that they received. 
So far, the issuc of the importance of bequests for lifetime consumption 
behavior has not been settled. 

4-7 HOUSEHOLD LIQUIDITY CONSTRAINTS AND 
CONSUMPTION THEORY 

Modern thcory has gone out of its way to stress the wcakness of so 3imple a 
link between current incornc and current consumption as that which Keynes 
first proposed. And yet, one set of important considcrations docs suggest 
that for tnr1n.y households, Kcynes was right after all to stress the strong link 
betwccn current income and currcnt consumption. To the extent that house- 
holds are denied access to borrowing, their consumption behavior might 
indccd be linked only to current income rather than to future income. Hou3c- 
holds that cannot borrow and that lack a stock of financial wealth are said to 
he "liquidity constraincd," in that thc most they can spend is the income 
that they earn in the currcnt period. 

Liytiirli??. c,orrstrrri~rr can be defined generally as the in;~bility of ccrtain 
individuals tn borrow against future incomc, perhaps because lenders be- 
lieve they at.e unlikely to repay their loans. Intertemporal theories of con- 
sumption are explicitly based on thc assumption that agents can freely hor- 
row and Icnd within thc limits of thcir lifetime budget constraint. To the 
extent that many households are liquidity constraincd. therefore, these theo- 
ries are called into serious question. 

lrnagine. for example, a college freshman who cnrrectIy thrnks that she 
has good future income perspectives. If she applies for a loan, she might be 
lucky cnaugh to obtain financing sufficient to pay for her studies (perhaps 
under a government-sponwred program), but almost assuredly she will not 
obtain sufficient loans to raise her living standards to the level of her ex- 
pected pcrrnanent income. Financial markets normally lend against collat- 
eral, not just the promise of future earnings from labor. College freshmcn 

17 I.awrencc Kotlikuff and Lawrence Summers. "The Rulc of lntergcneral~unal Trans- 
fers in Aggregate Capital Accumulation." .Ir>urr!ul r,f'P~dirir.ul Err~nimry ,  August 1981. 
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don't generally have real assets with which to guar;lntct: a loan, and thuh 
they are not generally able to borrow cnough tc3 \rnooth their uon~umpt ion  
stream. 

Empirical rcscarch has shuivn that liquidity ctrn\traint\ u t ~  irnport;~nt 
for part of thc U.S ,  population. According t o  a h111dy b y  t-umio Hiiyiishi, 
liquidity constraints affect about 20 percent of the Ll . S. pc~pul;rtiun." t'or 
this group, cons i~mpt ion  is linked tu current dispo\;tblc incomc ~rilthcr- (h i in  lo 
lifetime wealth. In  othei-recent work.  Hayashi hiis found th; i~  thc proporlion 
of liquidity-constrained households is highcl- among young ho~lxuht~ldh thun 
older households. H c  a130 cstimatcs that liquidity constr;~int\  ruducu con- 
sumption bclow thc level that would be desired on  lifc-cyulc gl-ountl5 h y  
about 5.5 p c r ~ c n t . ~ '  

Going back to the example nf the ct>llope frc\hni ;~n,  \uppo\c  \he cx- 
pccts that 5 ycsrs from now she  will earn a high sal;iry. C'onsidcr.. t'or cx;Im- 
plc, hcr reaction to a bequest from a distant relative. C'lu~ir15;, hcr conslrmp- 
tion spending will tcnd t o  go up  signific;~ntly murc thun thu i~rnounl that 
life-cycle theory would prcdict. Uonsidcr alsu thc c a w  o t ' ; ~  t:~x C ~ I I  that i \  
expected tn be reversed in thc futuro so that thc , t?v r ' i c ' r t~  r ~ r r l r f c ~  of' I i ~ x c s  
remains unchanged. ?'his would nor affect ctmsumptirln l'or- somconc hchav- 
ing along life-cycle lines. It will. however. i n c r t a w  thc con \ i~ rnp t i (~n  cxpcn- 
diturcs of a liquidity-constr;~ined household. 

Up t o  now. we have catefuIly confined our  thco1.y lo i n d i v i d ~ ~ ; ~ l  hch:lv~r,r. 
Even  though our  final goal is understanding the fi~nutionirig oi' thc :~gg~ ,cg ;~ t c  
ecunomy? it is. after all, the behavior of individual houxohold\ th;~t  wc  will hc 
aggregating. We now proceed t o  the problem of aggr'c'gutirig thu hchiivior ~ j i '  

millions ~Cindjvidual  households in order  to undcrktuntl i~ggrcgatc c o n \ ~ ~ n i p -  
tion bchavior in thc cntirc cconomy. Macrvcconcl~iii\t\ h;ivc ;I nillnc for [hi+ 
kind of re5carch strategy in which individual hch;ivior ii s t ~ ~ ~ j i c d  lirsl and 
then aggregated t o  understand cccsnomynidc hchii\.io~-. [ t  i \  ciillctl provicling 
" microeconomic foundations" for macrcicconomic vi~ri;thlc\. 

What are  some of the problem\ of ;~gg~-cg; i~ing 1'1-om Ihc inJiviiltr:~l 
household to the whole economy? C:nn\idc~- fil-\r ~ h c  \implc\l c ; ~ \ c .  1r all 
individuals have the surnt, MPC out  of pcrrnancnt iacrlr~ic, lhcn ;~gg~-cgittc 
consun~pt ion  is just that MI'C times permanent gluh;il inconic. 111  crlu;~Iii)ns. 
if Ci = i ,Yp i  ibr individual i .  and r ,  is the carrie for ; i l l  i .  thcrl ( '  -- [ - Y p ,  whcrc I '  
is thc sum ~ C c u n s ~ ~ n l p t i o n  uf ill1 households and Y'p i \  thc \urii ol ' thc ir~corrlc\ 
of all houscholtls. 

If the MPC varies across households.  h o ~ c v c r .  and in gcncr;~l  i t  tlor*.\ . .  

thc aggr-cg;ition issue becomes considerably morc ~ o m p l i ~ i ~ t c d .  .As wc  h;tvu 
already secn. not only do hot~\chold \  di(f'c~- in their. prct'csc.ncc\ l'or con- 

'' F. Hayrhhi .  - '  I'hc I'crmauct~t It~ct>rnr. Hypoll lcl is :  t : \ t ~ l ~ l , ~ l i o t ~  ;II ICI  I t ' \ l~ i ig  IT? I I I \ ~ I - I I -  
n~cnra l  Variables." .lotrr,~rr/ i'olrric-111 Lc r ~ t ~ o l r f ~  . Octuhcl- 14K?. 

'" F. Hayashi. ' - ' I  he Fffcct of I . i q~~ id i ty  C 'OI I \~ I . ;~ I I I I \  011 ( t > t ~ \ ~ t t ~ ~ p t ~ o ~ l :  ,1 ( ' t o \ \  \ C C I I O I I ; I I  
Analysis." pircrrturk . lo~rr~rcrl  0 1 -  kc-ot~o~rzic r .  t . eb~-u ;~~-!  I'IK?. ( )!hthr Inlclc\tlliF N I ~ I  h I > I I  thc 
subject is Marjorie Flavin. -'Exuers Sensitivil? oI' Consl~rnpt lon  lo ( ' ~ I I - I C ~ I  Ir~rt~lric I . iq111r111y 
Crbnstrainls or Myopia'!" ronrriiirtn Jorrrr~itl (!f Ec r)rrorr?ic.r. Fehru;lry ILH< 
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sumption today versus thc future. they also differ in their stagc in the life 
cycle. An economy includcs young adults in their prime working years who 
have a low MPC and a largc income and who are net savers as well as old 
people in retirement ~ h o  have a high MPC and a low income level and who 
are net dissavers. Thus. young savers coexist with oldcr dissavers. The 
aggregate saving in thc economy is determined by  he balance of saving and 
dissaving, avcl-aged over tho entire pnpulalion. Economic models that stress 
the cocxistencc crC young and old households in the economy are refcrred tn . . 
as modcls with "overlapping generations. 

In an economy with a stablc distribution of young and old and in which 
there is no per capita ccono~nic growth (that is. no rise over time in income 
per person) and no ovcralI population growth, thc saving of tho young tends 
to he offsct by the dissaving of the old. In  this case. even if the young 
ganeration is saving for retirement. the aggregate saving in the  cconomy i >  
zuro. because the older genei-a~ion are dissaving at thc same ratc. 

More commonly. most cconomies arc characterized by positivc popu- 
lation growth and positive growrh in output pcr person bccause of tcchnolog- 
ical imp]-ovements in the production process (a topic wc take up whcn we 
study cconomic growth in Chapter 21). Each generation is richer than the 
previous one. and also mote nurncrous. Thus, young savers are generalIy 
more plcritii'l~l and richcr lhan old dissavers. I n  the aggregatc, having e x -  
ceeds dissiiving. and such economics show an overall positive rate of saving. 
Faster-growing economies, all other things being equal. tcnd to show a 
highel- aggregate saving rate because of their demographics, with youngcr 
$avers being more numerous and richcr than the oldcr dissavers. Thus. even 
if all the individual households in two economics have the scmr saving 
profile over their life cyclcs, one economy may show a higher aggregate 
saving I-ate because it has faster population growth or faster technical change 
from generation to generation. 

Nathaniel L,cff has prompted an intcrcsting empirical debate cuncetn- 
ing thc role of demographics in aggregate saving. In a provocative 1969 
article, hc lirst published the basic finding that the higher thc dependency 
ratc in a country (that is, thc proportion oCretited people plus thc very young 
to  thc working population), the lower its aggregate ~aving .~"  He justiiied this 
finding on the grounds that, as we have just noted. an cconomy with a high 
prnportion of retircd and young people tends to be an economy with a high 
proportion of dissavers relative tc) 3ave1-s. Lcff tested this hypothesis by 
looking at thc saving ratcs and demographic characteristics of 74 countries, 
including developing and developed cconomies, and argued that t h e  data 
supported thc basic hypothesis. Others who have joined the dcbate. using 
dit'fcrcnt data scts and other statistical tests. have questioned the strcngth of 
LefVs conclusions, and the issue-as are many issues in macroeconomics- 
remains open to dcbale. 

Despite the rich modeling of consumption behavior and thc findings 
based on the overlapping generations framework. one of the great unsolved 
puzzles in economics remains the question of why some countries save at a 
very high rate while othcrs have so littlc. Many analysts have tried to ex- 

"' Niilhitniel Leff. "1)ependency Rntcc and Saving Kntcs." A~rrrrrc,un F:.'r,mnomtc Rr~1ir.u . 
Septrmbct' 1969. 
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plain. for cxample. why Japan'flsuving rdtc uppcar\ to bc \o lilt-gc comp;~r,cd 
to that of the Unired S t a ~ e ~ . ~ l  Indeed. while in 19X7 the r.:~tiit rll' national 
saving t o  GDP was 34 perccnt in Japan. it was  vnly 13 percunt in thc Unitcd 
States. 

Part of the differencr: in saving rates i\ accounted for. hy dii'i'cr-cnccs in 
the measurcrnent of saving in the 1u.0 countric\ th i~ t  ~trtiticially ovcrst:~lc 
Japan's  saving rate and under\tatc the U .S. saving r i~ t c .  U .S. huurcho ld~  
spend a higher proportion of their income on consurncl- durahlc\.  'l'hi\ 
spcnding is conventionaily classified as purl: consumption 1.itthc1- th;m partly 
a s  invcstmenl. If consumprion were properly rcdcfined. thcn, the gap hc- 
tween the U .S, saving rate and thc Japanese saving I-ate would nal.l-ow. l4ul 
even after corrccting for definitional and data problem\ and cornpiiring thc 
saving rates of comparable age groups in Japan and the Unitcd Sl:ltcs, thc 
differences in saving r i lc3 seem to  remain largely unexplained. 

Part of the gap in saving rates could rcsult rrom the fact that bccausc of 
Japan's rnpid economic growth,  the young savers are much iAichcr Ihan t h t  
old dissavers, thereby raising the national saving rate in .Ii~p;in. Somc rc- 
searchers have  stressed that Japan's tax system p r o m o ~ c s  saving rnorc th;in 
the tax 3ystcrn in the Unitcd States  does and that thc smi~llcr cuvel.itgc ol' 
Japan's social security system provides an added inccntivc I'or thrift. Othcrs 
have suggested that Japan's high caving I-cflccts. in part ,  thc nccd 10 accumu- 
late large pools of financial assets in order tu bc ablc to purchi15c house\, 
something that is very difficult to do given thc high land pr.icc\ in Jiipiin and 
the poor markets for housing finance. 

In the final analysis. hnwcver. the relative importancc of thc\e v:ir-iclirl; 

explanations fur the differcncc in saving rates hctwccn thc Unitcd Stiltc\ ;inti 

Japan remains in dispute. Morc gcnenl ly .  there also rcm;~inh ;i strong wnsc 
that additional explanations arc nccded t o  account for diil'crcnccs in having 
behavior across countries. 

We now shift away from the e f k c t s  of income arid wcalth fluctuutionh on 
consumption and S ~ L V ~ I I ~  and turn to the effects of intcrcst-ra~c ch;inge.;. 
There has becn a long debate as to whether or not x a v i n ~  tcnds to rixc a+ 

intcrest rates incrcasc. 11 is often suppoxcd, somewhat naively, that i t\ inter- 
est ratcs rise, and thus. as the rare of return to saving incr.c;ises, i t  m u ~ t  hc 
the casc that saving will also increase. Such a \uppusition. howcvcr, is 
incorrect. E v e n  o n  a purcl y theoretical level, thc I-elationship bctwecn thc 
interest rate and the saving ratc is inol-e complex. 

Consider a household with an endowment. k-. facing an itltcrc\t r'i~lc 
given by the slopc of the budget con5traint. as shown in Figure 4-7;1. Ini- 
tially, consumption is  given by pnint A .  When the intcrexr ratc riws. thu 
budget constraint rotatcs through the  point E i l l  a clockwihc direction Ithat 
is,  the budget constraint bccvmcs steeper) .  Thc n c x  consumption cquilib- 

Sec Furuiu Hat ashi. "M.'hy Is .Inpan's Sav~np\ Kale So .App;ircnl l y  I l ~ p h  '" In Sliinlcy 
Fischer, cd.. Mcrt~ror.c~r)trc~rnir~s A~~nrtrrl (Kcw Ynrk. N;~tional t3ulc;iu ol' Fcont~rnic Hc\c; l rch,  
1986). 
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Figure 4-7 
The Effect i l f  Interest-Rate Cl~anges on Consumption and Saving 

rium is at point A ' ,  with C !  falling and CI rising relativc to the initial equilib- 
rium, I n  thc graph. thcn,  we have 3 casc in which higher interest rates reduce 
curl-cnt consun.iption and thus raise current saving. In Figure 4-7b, by cun- 
trast, the same t-isc in intercht rates groduccs a n  inr,reuse in consumption 
and thus ii J21ll in saving. Evidently thc effect of a rise in interest rates on 
household saving is ambiguous. 

In  order to account for this ambiguity, it is usefi~l to divide the effect uf 
the interest-rate increase into two parts: a "substitution c1Tect." which al- 
w a y  tcnds to r{i.(II'x~ saving, and an "income effcct," which may raise or 
lower having. 1x1 us  consider thcsc two effects. 

Whcn the interest ratc goes up, there is a rise in the amount of Kuture 
consumption that can be gaincd by a given incrcase in current saving. Specifi- 
cally, a fall in C ,  and an equivalent risc in saving of thc amount AS, = -AC', 
leads to an increasc in CI i n  thc amounr {rALSl). In effect, firti~re consumption 
becomes "cheaper" rclative to current cunsumptiun, and houscholds tcnd 
to substilute away from current consumplion and to increase thcir desired 
purchases of future consumptian. The pure sctbstitution cf'ect mcasures the 
change in the household's desircd level of CTI  and C? whcn intercsl rates 
change, assuming that households remain on the initial indii'i'erence curve. 
Graphically. this "substitution effcct" is represented in Figure 3-7a by a 
movc along rhe original indifkrencc curve from point A ,  whci-e the slope 
cquals the initial interest rate. to point 13, wherc the slope equals the ncw 
higher intcrest rate. Notc that thc direction of this effect is unambiguous: 
highct interest ratcs always lead to a reduction of C,  and a rise in C1,, and 
thus lo a rihc in S t  . 

The income cffcct rneasures the h c t  that the hnuschald i s  made richer 
or poorer by the change in interest ratcs to thc extent that  it was initially a 
net Icnder or a net borrower. If the household was initially a net lender, the 
rise in interest rates makes thc househvid richcr by virtue of the fact that 
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Net Borrower Nct Lender 
-- .- 

Substitution cffect + + 
lncume effcct T 

Total effcct on  saving + 

with rrtlr,hrrngrd C1, the hc>usehold will unt~mbiguousl y hc  uhlc to i1tTorcI ii 

highcr level of C:. On the othcr hand, i f  the household was initial1 y ;I nct 
borrower, then the rise i n  intcrest rates rnakcs the  houhchold unamhig~lously 
poorcr by  virtue oC  he f a c ~  thul  with unchanged , the hou~!hold will no 
longer bc able to afford the original level nf C':. 

We can descrihc the incomc eff'ect in the tilllowit~g way. Ir' l hc incornc 
effect is positive. that i \ j  if the houhchold is madc richcr-. then thc hoi1.r~holC1 
will lend to raisc its cnnsumption levels ofC1 and C'?:  il'lhc inuomc dl'cct i s  
negative, that i.;, if the houschold is rnadc poorer,  then thc hc?i~\cholil will 
tend to reduce its consulnption Ic\,els nf T I  and C':. A prt\lt~vc inco~nl: ci'recl. 
thercforc, reduces saving (because it increases 1. whilc ii n c p ~ t i v c  irlcomc 
effect raisc3 saving (bccause it dccrcases <', ) .  Thus. the incilmc el'l'cct tcndc; 
to raise thc saving ratc of a borrower and to I C ~ W C I -  thc saving r;itc ot'u Icndcr. 
The incomc effect may be understood graphically ; I \  t hc shitt fl-om point H to 
point A '  in Figure 4-7. When the houschold is a nct Ic~ldcr  IFigul-c 4-4h), thc 
income effect i> positive and the shift from S to A ' involves ;I rihe in I ' I  {and a 
fall in saving); when the household is a net borrr~wci- (Figuru 4-4;i). thc 
incornc cl'fect is negative and thc shift from R to A '  involvcll ii fill1 in ( ' 1  (ant1 
hence a rise in saving). 

Finally, we can summarize thc overall effcctr of a r iw in intcr-cst rates 
as  we do in Table 4-3. The substitution cff tct  always tcnds to  raise \;iring. 
The income effect tcnds to raisc saving for nct borrower3 and to lower saving 
for net lenders. Thus. the total effect of a r isc in intercu rntcl; is to  raisc 
saving unambiguously in the caw of a borrowing household and t o  raise or 
lower saving in the case of a lending household (depending un whether the 
substitution o r  income effect dominates). Figure 4-7a shows unambiguously 
the rise in saving rales for a net b ~ r r o w e r . ~ ?  Figure 4-7h shows ;I caxc in 
which saving falls for a net lender. 

What then should we expect about the effect of higher intcrest rates on 
uggrcgnfe saving? I n  general, the presumption is that the incomc effects of' 
net borrowers and net lenders tend to  cancel each other at thc aggregate 
level so that the substitution effects (which work in the same direction for all 
households) tend to dominate. For this reason. we c;ln uc;u:illy t;upposc Ihi i~ 
a rise in intercsl rates will reduce current conyurnptic?n and r;iisr: aggregate 

Kote that. ilh hhou-n in Figure 4-.la, rhe net hi~rrowrr ht.ct,~r~c\ :I ncl I'nclc~ zlflcr (he 
interest rate incrca3c. This ih  nut nccchsarily thc c a w .  The graph c ( ~ i ~ l d  have hccrl dr;rwrl \ i t  rhil\ 
the household rernalns a net hurrowcr 
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saving, even though we know that for some lcnding households, saving 
might fall. 

Empirical evidence on the relationship between aggregate saving and 
interest rates is far from conclusive, however. Few studies have found a 
clear effect of intercst rates on saving in developing countries." For the 
Unired States, the best known study finding a positive effect of the interest 
rate o n  the saving rate is that of Michael Boskin.'j But most other research 
has found a low o r  negligible effect. It may bc the difficulty of measuring 
interest rates properly-in taking account of taxes that affect thc costs of 
burrowing and the rcturns to landing. for example-that greatly complicate 
thc rcaearch. This alonc might help to explain why thc research on this topic 
has bcen so inconclusivc, 

4-10 BUSINESS SAVING AND HOUSEHOLD SAVING: 
T H E ~ I ~ Y  AND EVIDENCE 

In  our investigations of household saving behavior. we havc not mentioned 
much ;~hout the behavior of firms. At onc level. this is clearly prciblematic. In 
describing 'I'ablc 4-1. we said \hat total private saving is equal to the sum of 
household s;tving (sometimes called personal saving) and busincss saving. 
and we notcd that businclss saving in the United States i s  aclually larger than 
household saving. Yet ou r  comparative neglcct of business saving has a 
curtain scthtlc justification. Business firms arc ullimately owned by house- 
holdb, and therefore the overall level olprivate saving i s  still basically deter- 
mined by ho~rsehold bchaviol-. and the division of saving between house- 
holds and firms is somewhat arbitrary. 

To investigate this problem, let us reuse the two-period framework. 
S ~ ~ p p o s c  that in  addition to  the output of the household, 0,  and Q1. the 
hou\ehuld also rcccives a payment stream of dividends. UVI and DL'.. from 
:i firm that i t  owns. The firm earns profits PI. ,  and Pr:, and pays out part of 
thc PI-ofits in dividends. The firm may choose t o  rcruin svmr elxrnings in the 
first period and invest in bonds. Rfl .  according to the simple budgcr con- 
strainr fill = Prl - U V , .  We define thc firm's gaving as i t s  retained 
earnings. so that Sjl = Bfl = PI-,  - I)\', . In the second pcriod. the firm sees 
no point i l l  retaining any earnings. Thus. it pays a s  dividends the total profit 
of period 2 plus the value of the bonds with their accumulated earnings: 
DV': = PI.? + ( 1  + r ) B n .  

It i s  easy to derive an intertemporal budget constraint for dividend 
payments using thesc new relationships: 

Note that thc budget constraint for the firm ha3 the same foi-rn as thc house- 
hold's budget constraint: the discounted value of dividends n ~ u s t  equal the 

" See, for cxarr1pIe. ,Alhertn Ciiovannini. "Silb~ngs and the Inlercqt KiiIe in 1.I)C's." 
World f ) r ,~ !c ,k lpruc~rrr .  .luly 1983. 

'' %lich;lel Boskin. "T;~xation. Sav~ngs and the Interest Kate." Jort:-~rol c ! f ' .& f i~nr i r !~~y  

t : r  or~r~tlf irs.  March 1981,. 
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discounted value of profits. Saving by the firm 1, i h  dcfincd it., thc rc- 
tained earnings, as wc just explained. 

Let us sec how a change in business saving r~ffcc~., uvcr;lll \;jving oi'thc 
private sector. The budget constraint for  the houschold that own5 thc  l i rm I\ 
arncnded as follows. Di~posable  income now includci Ihc rcccipt ol'{lividcnd 
payments of thc firm. so that Yci, = C), + L)V1  and  Yli? <I2 I r i i ,  I fib':, 
The household's budget constraint, as usual, hold\ that lhe d i ~ c t ~ i ~ n t c d  v;tli~e 
of consumption equals the discounted valuc of' di\pos;thlt ir~ctjrnc: 

Using (4+17) and (4.18) wc can write the housuhold'.c hudgct ci,ti\t rajnt a\  
follows: 

Notice that the houcehold's consumption chuiccs dcpcnd (in ihc  rivcri~ll 
profit stream of the firm. but not on when thouc PI-ofit\ itre piiid oirt i n  
dividends. Thus, the fil-m's own  saving policy-whcn i t  diwh ilr c1tre.l not pay 
profits out in dividcnds-is irr~ieuirnr for the household'\ con\~~riiptii)n 
choiccs C,  and C ! .  

Now let us consider what happens t o  thc saving rille when (he  lirm 
alters its saving policy. If the firm saves an addi1ion;il iloll;~r i r i  thu lira1 
period rather than paying i t  out in dividcndc;. rhc household'.; dihpo\able 
income drops by one  dollar. sincc di\po\i~blc incomc i \  the slim of the 
household's own output and its rcccipt of Jividcnds. Si~ving hy  thc husincss 
firm and by the household arc now defined as follows: 

Since CI is nut affected by the cutback in the dividcnd piiymcnl, ~t 1s ~ lu i l r  t t ~  

see that household saving falls by one unit when businc\s wving riwx by one 
unit. Overall private saving, which is thc \urn (4' S I  and S , I ,  turni1in4 un-  
changed. 

We have reached a remarkable t hcorc tical rchult. li'fltc,Jirr~ r . l ~ o r n  r p . 5  f o  

s w e  nn clddirionni doilcrr, o u ~ r t t l /  ~ ~ ~ U ( I I P  .~uutng ~r'jll hc ~ / t r ( , i ~ ( t t l ~ ) ~ ~ d  I > ~ I , [ ~ ~ I , $ P  
hurrseholds will respond by  dec.recr.ving pr~r.vo,rrri .s(rving. I t 1  other wold\. if 
firms save more, houscholds wili save le\s. because they will 1.cga1.d the 
firms as doing the saving for thcm. This conclusitsn ha:, bccn givcn an  illi~mi- 
nating namc. When households make theit* uwn s;~ving culupcnsutc li)r 
changes in the firm's saving. it is said that they "pictcc thc corporalc vcil." 
Since thc firm is owned by the households. change3 in the iilm's politics do 
not affect the basic consumption decisions of the houschold. 

The empirical evidence gives some support to t hc idea t hi11 hr~~~.;uhcildu 
at least partly pierce the corporate veil. A Iouk at I'igul-c 4-1 \ugpcx15 this 
point. While gross private saving (as a pcrccnlagc ol' (;I)l'l hit\ hctsn very 
stable in the United Statcs since World War II. the vuri~thility 01' pcrwnnl 
and business saving has bccn significantly higher. indicating t h ~ ~  ~uovcmcnt\ 
in personal saving have tended to  c o r n p e n w e  tho shifts in hu\inc\\ saving 
during the period. This casual evidence points in frlvc)r OF thc ;u-glllncnt that 
houscholds pierce the corporate veil. 
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Morc rigorous studies of the problem have tended to qualify this con- 
clu5ion. howcvcr. In particular. it has been found that changes in corporate 
saving induce an offsetting effect on personal saving, but one that i s  only 
partial. For example, Jamcs Polerba of the Massachusetts Institute of Tcch- 
nulogy. has found for the United States that a $ I  decline in corporate saving 
reduces total privatc saving by 2.5 to 50 cents." 

I n  conclusion, thc itlea that households piercc the corporate veil is n o  
doubt an approximat ion.  Liquidity constraints, tax policies, imperfect infor- 
mation to shareholders about the saving of firms, and other kinds of capital 
market impetfectiunh can lirnil the  exlent to which households actually off- 
set the saving behavior of firms. Nonctheless. as we start to close in un a 
thuoi-y of private saving, it is probably safe to leave business saving out of 
the picture and to focus our  attuntion mainly on the household. 

The modcrn analysis oi consi~mption and saving was initiated by John May- 
nard Keynes, who specified a rntisiimption .function linking current con- 
sumption to current income. l'his important step forward in economic analv- 
sis was subsequentIy supersedcd by thc ittrcrrrrnyoral u p p r u u ~ , h  to 
consumption and saving. a theory which stresses that households divide 
their income betwccn con~umption and saving in order ro maximize utility. 
This choice is influenced not only by current income, as in  the Keynesian 
model, hut also by cxpected future incomc as well as the interest rate. In 
choosing a consumption path. households are bound by the interret?tporal 
h r r t i ~ r  c.onsrr.uinr, which requires that the prcsent valuc of consumption bc 
equal lo the present vatuc of the output produced by the household plus any 
initial financial assets owncd by the household minus the present value of 
any bequests left by the household. 

The t#*o-pcrriod model, which assumcb that households live for only 
two periods. the present and the future, simplifies the study of intcrtemporal 
choice. 'l'his model allows us  to find consumer cqililibrium by superimposing 
the household's indifference curves on the intcrlemporal budget constraint 
in a neat graphical way. 

Thc p~rrnunrnr-inr>o~nl. rnodei provides us with one application of the 
inlettemporal approach. It builds on thc basic observation that households 
prefer a stable consumption path to an unstable one. Since income may 
expcriencc fluctuations from period to period, it is not current income but 
permanent income which determines consumption, where permanent in- 
come is a kind of average of prcscnt and expected future incnmcs.  I n  the 
casc of' a rerrlporary declinc of incomc, permancnl income changes little, and 
consumption docs nut decline by much. Becausc consumption drops little in 
the fact of a decline in current incomc, saving falls. In the case of a perma- 
nent decline in income-and one that is perceived to be perrnanent-con- 
sumption hlls by approximately the amount of thc decline. and saving does 
not change by much. Becausc future income cannot be known for sure, 
however, the formation of expectations i s  a crucial issue in applying the 
permatlent-income model. 

I '  See his article -'TAX Policy and Corporate Saving." Bruukings Ptiprra an EL-onotnic 
A( ri!)ity> 2 :  1987. 
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Empirical estimates of the consumption function have bccn ccntcred 
on attempts to measure the mnrginuipropcnsi~y 1 0  cmot r . r i rn l rd  (MI'C), that i \ ,  
the amount that consumption rises when income g c ~ r  up by onc dollar. In  
accord with the permanent-income model. thc empirical uvidencr: indicate$ 
that the MPC out of current income is substantially \m;~llcr than thc Mf'C 
out of pcrrnanent income (which is close to I ) .  On thc other hand, Ihe 
evidence also suggests that for a portion of huuheholdc, ct,n~umption is 
determined largely by currcnt income rather than pcrmanunt income, prc- 
surnably because those houscholds face l iqi i icl iry r,otr.\rrriitrt.s which impoac 
limitations on their ability to borrow against future incarnc. For \uch house- 
holds. the (old-fashioned) Keynesian link betwecn consumplion and currcnt 
income would tend to bc qui te  strong. 

The hi.-cycle model is a specific application of the inlcrtcmpor;tl ~ni,cicl 
of consumption and saving. Its distinctive feature 5.; i t s  cmphiisis o n  thc 
regular pattern of income over the lifetimes of moxt hotrseholdh. Siticc 
households want to maintain a smooth consumption piilh. thcy arc Icd to 
dissave when young (when income is low or zcro). save dut-ing thc working 
years (to rcpay the debts incurred when young and to uccumul;~tc weillth l i ~ r  
old age), and to dissavc when old. Empirical evidc~lcc cuppot-t\ nluny c)t'thc 
crucial implications of thc life-cycle model, such 21.1 thc t'rlut lhat thc MI'C: 
should vary over the life cycle, but there arc major empirical pu /~ lc \  ils wcll. 
Most strikingly, older households appear not to di5s;ivc by !he ilrTlOl~!ll  prc- 
dicted by the lifc-cycle model. but instead Icave much ol' their wc;llt h ;i$ u 
bequest to [heir heirs. 

Taxcs have an importan1 effcct on conhump~ion. I Iighcr t ~ x t l h  rttlucc 
the present value of ciisposahlr inr'c>m~. and thus rcduco consumption. 'I'hc 
response of consumption to a change of taxes dcpctld., in  ;in important wily 
on whether the tax change is belicved to be tcrnpotilry 01- pcrrnilnunt. A \  
many historical episodes have s h o w n ,  consumptiutl rci1c1.l rnorc to i l  t a x  
change that is perceived to be permanent. 

Consumption and saving theory i> fot the must part built  round thc 
individual houschold and thcn generali;l.cd lo Ihc cconom y.  I n  rnovjng from 
an analysis of the individual household to that crf thc ovcr;ill cuononly. wc 
must deal with the problem of ~ r ~ ~ r ~ ~ g u r i r n r r .  (I[ course. ir cvctyone hiirl the 
same MPC, aggregation would hc no ptoblcm. But this ix not the s ;~sc.  Thc 
MPC varies across houscholds because people h;tvc difftrcnr t;~\tcs i~nd arc 
at different stages of life. The aggregate saving rite should dcpcnd. thcrc- 
fore, on the age distribution of the population and on incornc growth, 130th of' 
which help to dctcrmine the wealth of young saver3 compi~rcrl lit t h i ~ t  ol' old 
dissavers. The higher the proportiun of wcwking-agc indivitlu;ils ~ t )  vcry 
young and very old pcopte. the higher the saving ratc ot' ;I co1~n11-y \hoilld 
be. Similarly, the fastcr the country grows. the highcr should bc thc \ w i n g  
ratc. 

The effect of the interest rate on baying and con.;umption is unclciir 
both theoretically and empirically. A higher- intcrcht ~- ; i I c \  incrc;ixe\ thc 
present price of consumption relative to thc fi11ut.e (the .rrthclirrtlion r : / j i ~ c - t ) ,  
and thus provides an incentive to increase saving. However, il '  thc houhc- 
hold i s  a net lender, the interest ratc rise also raiscs lifetime inconic. ancl thus 
tends to increase consumption and decrea.;e saving (thc inr.on1c1 r;[fic.l). 'I'hc 
substitution effect is usually assumed to be stronger the incornc ct'feut. 
and therefore saving responds positively to a rise in thc inlcrcht r;~lc. Somc 

A 
-. . 
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empirical evidence has supported this, but the results are for the most part 
incnncIusive. 

M w t  of the analysis of private saving takes placc at the level of the 
hnu\chold. thereby neglecting business s a u i n ~ +  I n  the United States and 
othcr countries, howevcr. business saving tends to be an important part of 
total saving. Does this introduction of business saving require a fundamental 
reworking of our model? Fortunately, the answer is no. Since business firms 
are ulrimxtely owned by households, total private saving (the sum of house- 
hold and business saving) is still basically determined by household behav- 
ior. Uniicr some conditions. the distinction between households saving and 
firm saving is sornewfhl-lt arbitrary. If the firm retains more earnings. the 
household will save lcls by a corresponding amount. When this happens, the 
household is said to "picrce the cmorporflrr veil." 

Key Concepts 
dicposiible incomc 
cotlsumptiot~ func tivn 
intrrtcniporal t hcory 
two-period model 
utility functiun 
intlifKcrence curves 
inttlrtcmporal budget constraint 
marginal I-ate of substitution 
lice-cyulc theory 
pcrmancnt income 
tcmporary shock 

permanent shock 
marginal propensity to consume 
durable? and nondurables 
bequests 
Keynesian consumption ~heory 
liquidity constraints 
overlapping generation5 
incomc effect 
substitution effect 
aggregation 
"corporate veil" 

Problems and Quesrions 
I .  For ;I given lcvcl of GNP, discuss what happens to per5onal income, 
disposahlc personal income, personal consumption expenditures, and per- 
3on:tl caving if 

( l .  Personal taxes gc~ up. 
b. Pcrsonal interest income rises. 
r. .  Pcrwnal consumption cxpenditurcs decline. 
tl. Corporate profits go down. 

2. Thc model analyzed in this chapter assumed that the relevant decision 
fur houschulds was when to save and when to borrow rather than whether to 
borrow nr IU save. Is this a sensible ~~ssumption? 

3. rr .  I3raw the budgcl constraint Lur a household that live5 for two periods 
and carns $I00 in the first period and $200 in thc second period. The interest 
ratc is I0 pcrccnt. 

h.  What is this household's permanent incomc? 
(.. I the houschuld's prcfcrences are such that it wants to consume ex- 

actly the same amount in both periods. what would be the value of its 
consumption in each period? 

d .  How would thc budget constraint change with rcspect to (a) if the 
hvuschuld could lcnd but could not borrow? If its preferences stay the 
hamc. will the hou~ehold be better off or worse off"! 

4. In the ffiimework of the two-period model, consider two households 
ibhich receivc exactly the same income in each period. Because of differ- 
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enccs in preferenccs, however. household 1 saves S100 whereas huuschold 2 
saves $1,000. Which household is more likely to increahc its si~vings if the  
interesl rate rises1? Why? 

5. What would thc permanent-income hypothcjis imply about thc living 
standards of students attending business school cornpitrcd to thox studying 
archacology if they both come from families with thc salnc arntmnl OF cco- 
nomic resources'? 

6. I n  most developing countries. the share of young peuplc in thc total 
population is larger than  in mosl developed countries. I lowcvcr. developed 
countries tend to have highcr saving rates than do 1c\s dcvclopcd one\. 
Discuss how this observation may be reconciled with the hypothcjis [h i l t  thc 
young tend to save more than the old. 

7 .  In the two-period model. what would happen tv consumption and per- 
sonal saving in periods 1 and 2 if 

a. Country A discovers huge oil reservcl. 
h. Country B has an  unusually good harvc5t this ycar. 
c. Country C dcvelops a new production techniquc tho[ would r i ~ i ~ c  in- 

come in years 1 and 2 in the samc proportion'? 
8. A household livcs two periods, and i t  is a net lendcr in  thc  fir\t pcriud. 

Could it become a net borrower if the intercsl rate pot\ u p ?  C:ould ;I nct 
borrower become a net lendcr if the interc\t rate incrca\chh? 

9. If houschulds really "pierce t h e  corporate veil." thcn a t c m p o ~ r y  i n -  
crease in business profits will have no effect on PI-ivate saving\. I)iscuss. 

10. Some economists have argued that the U .S,  priviitc having l-i~tc is too 
low and that the government should adopt somc measures tlo incl.casc i t .  
What type of policies might achieve this end. how and why'.' 



Investment 

~ 

1 Thc production of output requires the input, of liibor. capital. and tech- 
nology. As we use thc tcrm here. cripirctl refcrs to  the acrumulatcd stock$ 
of machinery. factories. and uther drir~thiu factol-s of production. f n u r ~ s t -  

c h a p t e r  5 - .- -- 

/nenr i s  thc flow of output in a gjvcn period that is uscd to maintain or 
increxsz the capirill stock in the economy. By increasing thc capital stock, 
invcst~nent  spending augments the futurc productive powel- of the econ- 
omy, Thus.  like consump~ion  theory. invcstmcnt theory must necessarily 
be irlrr.rrlwrporu1, because the motivation for inves~ment  now is to  in- 
urcasc production pmsibilities in the future. 

Thc investment decisions uf firms and houschuldh deserve study for 
several important reasons. First, adding the thcory of investment de- 
scribed hcre to  the theory of consumption nutlincd in the previous chapter 
enriches our understanding of how rhe output in a given period is  allo- 
cated between current uses (con~urnpt ion)  and future uscs (investtncnt, 
tu raise future ourput). Second, fluctuations in firms' invcstrnents play a 
role in determining the level of output and unemployment in a n  economy. 
a h  wc cxplain in later chapters. Third. as Chapter 18 shows, investment 
spending contributes in significant ways to long-term growth of the 
economy. 

Oui- analysis of invcsrment theory in this chapter rests on the as- 
sumption!, thar labor is always ti~lly employed and [hat ou tp i~ t  i s  therefore 
at its full-employment level a s  mell. Thus. fluctuatiuns in output come 
solely from shifts in the capital stock, or  from othcr supply-side shocks to 
the production function, but not from shifts in aggregate demand. Esscn- 
tially. we havc simplified the discussion of itlve5trncnt behavior by as>um- 
ing full-employment, classical properties for the economy. ,And. indocd. 
U.C cc)ntinue to assumr: these same simplified condition3 until we reach 
Chaptci- 12. when we oncc again take up thc Keynesian modcl. 

5-1 TYPES OF CAPITAL AND INVESTMENT 

Capital exists in many forms in an economy. and thus rhere are tnany 
forms of investment spending. The national accounts identify three major 
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areas of investment spending. Thc firs1 major catcpory of  invc.\lmcnt spend- 
ing is_f;.red birsine.vs inuesimrur, which measures thc \pending by husine\w\ 
on "plant" (the physical structure occupied by a fiiclory or hucinc..;\ ol'ficc) 
and "equipment" (machinery and vehicles). 'l'hc wcond mi!ior ct>rnponcnt 
of capital expenditures is inuozroq i n u c ~ t n ~ e n r .  Invcntoric\ i1t.u \ tuck\  of' 
raw materials, unfinished goods in the p r ~ d i ~ ~ l i ~ n  procc5.l. 0 1 -  finihecl gootis 
held by firms. Inventory investmcnt is the changc in  ~ h o s c  stock3 oi'goodl; i n  
a givcn period, and  a rise in inventories ccln~titutcs pocitivu invotmcnt 
while a decline in inventories is a form of dicinvcstmcnt. 'I'hc thil-ti m;!ior 
category is invcstrnc3n~ in i-esidrnrial stnir.l,rrc>s, which includcb c s p c r ~ d ~ l  urcc 
both on the maintenance of housing and on thc production 01' ncw hi~1151ng. 
Note that when one houc,ehold purchaseh an cxisting hr1115c t'rtjm ;~rlolfic~. 
household, no invcstment occurs becauw in tcrm.; c,t' ~ h s  ccunonly a\ a 
whole. there is no change in the capital stock. only i n  i t \  ou ncl-\hip. 

Onc key distinction that applies to all types of invc\tnicnt i s  thc dil'fcr- 
ence between gt70ss inucs.tmenl and trt>t i t i l : r s i t r r t > t t t .  R;lo\t t ypch ot' c;~pital 
lend to wcar out over time and arc eventually \cr;\pped. I:,conomi\ts tcrrn 
this process "capital dcpreciation" or  "capital consumption." I*'or ;I pivcn 
amount of total investrncnt in the economy. part scrvc4 t o  repI;tcc thc c;tpir;il 
that is depreciating, and thc rest serves to increase thc citpiti~l \lock. 'l'he 
total lcvel of invcstment is rcfcrred to as g,-o,rs inr.:~*.vlt~rr~trr. .I-hc p;irt of 
investment that raiscs the capital stock is rcf'cl-]red to :ix t r r f /  itrtv>.r l,>rr1ni. Wc 
have, thcn, the simplc relationship that grcs\s i nvc\tmcnt cqu;il\ nct invot-  
men1 plus capital depreciatiun (or capital consumptinn). I t  i \  oticn i~s~urncd  
that a given fraction of capital depreciates cach period. i ~ n t i  t h u b  tvc h;ivc the 
relationship: 

where I i s  gross investment. J is net invcstment. and I . /  i \  thc p ;~~. ; i rn~(cr  ol' 
dcpreciation, say, 5 percent per year (so that dK repre\cnt\ thu rlcprcci;~tion 
of capital in t h e  current period), '  The changc in the capitiil \tc>ck i\ crl11i11 lo 
the rate of net investment: 

Combining (5.1) and ( 5 . 2 ) .  wc can write the basic cilpi1;il ;~ccumul;ttion 
equation: 

K K - I (5.3) 

Some Facts About Invesfment 

Investment spcnding is far more volatilc than  consumplion spending, ;I Illcl 
that is seen vividly in Figure 5-1. l'he figure shows thc year-to-yci~r chi~ngcs 

I ln  h c r ,  depreciation is more cc~mplex than \~~ppe\tetl  here, I . ~ t \ t .  t l ~ f l c ~ c n l  kind\ of' 
investmcnt gocld5 have diffe~,cnt lengths o l  lift. so that tllc r;ilc ofdc.prcci;~~~on J~l ' fcts Sccrlntl. 
some capital good? wear away gradually, losing some ol' their u\cfulrlc\\ c ; i c t~  ycal. w h ~ l c  olhcr 
goods-such as 11ght bulbs-are guod ILI the end and thcn >tor, norh tng .  1 hl rd .  i l c p ~ c c ~ ; r ! ~ t ~ n  1s 
an economic decision as well as a tcchnolog~c:il fiicr rlf tifc When lo \cr;ip ;I ta~tc l r?  OI ;I piccc t ) t '  

miich~nery depcnd5 as much un markcr conditions a s  on t h e  lifc r)f'~hc c ; ~ p ~ l ; ~ l  poc~d, .A I T I ; I C ~ I I L C  

used more ~nlcnxively may wear out more quickly. lei~ding 10 an cccmcllrllc tr~:itic-olf~ helwtcn 
intensity of use and total length of life. 
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Figure 5-1 
The Volatility of Investmunt and Consumption in the Unitcd Statcs, 1961- 
1990 

tFrorrr Etonuniic Report uf thp Prcsidrnt, 1991, 'Tnlrlt, B-2 

in investment spending and consumption spending as defined (impel-fectly) 
in the national income accounts. This rcsult is not entirely surprising. Opti- 
mizing consumers will want to srnoorh consumption levels over time, but,  as 
wc shall note, optimizing firms have much less reason to smooth their inxlest- 
ment spending. The  high volatility of investment spending has been noted for 
decades. and indeed Keynes argued in thc Gvnertil Tlroory that thc largc 
fluctu:itions in investment spending are a driving force of the busincss cycle. 
TWc return in Chaptcr 17 t o  the possible role of investment fluctuations in 
provoking short-run Ructuatinns in G N P  and unemployment.) 

Table 5-1 gives a n  empirical overview of the importance oC various 
types of private investment spending in thc Unitcd Stutcs for thc pcriod 
1988- 1990, Total privatc investmcnt has fluctuated between 13.7 and 15.4 
pcrcc~i t  of tiDP.? Of this amount, about two-thirds to three-fourths in recent 
year.; is capital depreciation. and thus does not represent a net increase in 
the capital stock of t h e  United States. Net investment in 1990 was only 3.7 
percenr ofGDP, equal to only about 30 percent of'ovcrall invcstment spend- 
ing. Since the fixed capital stock of thc United Statcs was about I HO percent 
of GDP at thc cnd of 1989, the net investment of 3.7 percent of GDP repre- 

As we shall ree later on. total investment ha5 bccti bcturccn 15 and 20 pcr'ccnr uttiI3P rn 
Ihe Un~led  States since the early 1970s- ur about one-third to one- f r~ur th  nf cnnsu~nption 
spending. 

t 
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GI-oss private durncslic invcstrncnt 
(3 GDP) 

- Capital depreciation 
(5 GDP) 

= Nct private domestic investment 
($4 GDP) 

- Change in inventories 
= Net fixed investment 

(56 GDP) 
Residential 
Nonresidential (business invcstmcnt) 

Structi~res 
Producers' durable equipment 

p = p r c t i n ~ i ~ ~ ~ i r y .  
Source: Ecunum~c Report of the I3t.csidcnt. I99 1 .  I U'rr\lrurcrt~rl. I ) . ( -  1 : , , 5 ,  ( ; J W C ~ ~ I I ~ I ( ~ ~ I I  

Prinrir~g Qf i t ,u ,  IYYI), 7irhlr B-16. 

sents a growth in the capital stock of aboirl 2. I pcrccnt ( -  3.7i I .XI. ;iln~o\t 
doublc the growth rate of GDP in 1990. 

N e t  investment in Table 5-1 i s  divided among bu5incx.l lixcd ~nvcstmcnt 
in structures and equipment, residential invcstmcnt,  and ~ n v c n t o ~ ~ y  invch t -  
ment. Business fixed investmcnt (nonrcsidcntial) h a +  hccn bctwecn unc- 
third and 40 percent of thc total, with ,pending on equiprncnt r.oughly three 
to four times the spcnding on structures. Kesidcntial houxing i h  thc most 
important component of nct invcstmcnt, equal to more that1 halt' of thc lot;~l. 
Changes in inventories fluctuated around 13 percent of ~otul nct invcstrncnt. 

In  a cross-country comparisun of tola1 gross iixcd capi~;il l'orn1:ttion 
among industrialized economies measured as a pel-ccntagc ul' I;I)I', the 
United States is at the low end of the li5t. Figurc 3-2 \how+ hilw .Iitp;in has 
consistently invested close to onc-third of its CiDP in the period 1070-IgXS), 
although this ratio has tended to dcclinc through thc period. France i \  fixcd 
capital formation has been bctwccn 20 and 25 percent o f  C ; I l I '  during the 
same period. This ratio has fluctuated between IS and 20 pcrccnt in  thc 
United States and the  United Kingdom, among thc lowc\t in the indus~rial- 
ized world.' 

? .4s in all cruhs-country data, onc must hc a hi t  n a r y .  'The data tor Ihe LnlIccl Slillv\, l i ~ r  
example, undercount public investment spending (which i>  nmngl? clii\\if~cti ;I\ crrr~~~rtnplionl. 
'This may bc tl.ue to a leqser exten1 clseahcrc, thus dimini\h~ng Ilrc pip t~c~wcc t~  ~ h c  Iinitcd 
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Y c i r  - France " - - United States --- United Kingdom - Japan 

Figure 5-2 
Gross Fixcd Capital Formation in Selected Countries, 1970-1989 

(Frrvri Ir~tr~rtlrrtiorr~~l Mr,n?tr>ry T r i ~ i d ,  Inter~~at innal  Financii~l  Statistics, .icl~,c.tr~rl i3sue.i.) 

Shorfcom itzgs in f he Measurement of Investment Spenditzg 

While busincss fixed investrncnt, inventories, and housing are the three main 
categoricc csf investment that arc measured in the national income accounts, 
they are not thc only kinds of investment in the true economic sense of 
5pcnding on durablc goods that rake the future productive capacity of the 
cconomy. Consumer durables such  as cars, refrigerators, and dishwashers 
provide consumption hervices for many periods in the future. Purchases of 
new consumer durablcs should therefore be considered a form of investment 
spending, and the total stuck of consumer durables should be considered a 
part of the capital stock. Typically, however, spending o n  such goods is 
counted a h  consumption expenditure in the  national income accounts rather 
than as investment spending. Government spending on highways and other 
infrastructure i s  also 21 form of investment spending. but this too is called 
consumption expenditure in the U.S. national income accounts. 

Thc kinds of capital mentioned so far are callcd "reproducible" capital 
because the stuck of such capital can be increased through new production 

States i~nd the orhcr cnuntrie3. Also. the data do not include spending on consumer durablcs 
invcstrrlent. il I'urrn r,f investment spendlng that is  ~riisclassified as cun~urnption in  the national 
income iiccnunts ( i l  pulnl we makc in the next section). Sincc such spending is relatively high in 
the United Statcs. the correction of thc investment dala for consumer Jurahles spending would 
also tend to closc some 01 the Kap with the other countries. 
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-firms can invcst in new plant and equipmcnt, pcoplc can build ncw hr~uscs .  
and so forth. Anothcr class of capital. ulhich inclutic\ Iiind i tn i l  ri1incr;il 
deposits, is "nonreproducible" in that i t  cannot bc ;lugrncntcrl ihr-r)ugh pro- 
duction. Mineral deposits arc not only nonrcptoducihlc. t h u y  ;11.e aI\o * * e x -  
haustible"; that is, as they are used, ~ h c y  get usod up.  I n  cconon~ic tcl-m\. 

the pumping of oil frum an oil well or the mining of a 111inc.1-ti1 vcin ~.cpru\cnts 
a form of negative investment (or disinvc\tmcnt) hcci~usc the htock 01' thc 
resource falls as the resource is extracted. The ni~tiuni~l inci~mc accotlnth clil 
not typically count such activities as  negati\;e invcstmcnt. hir~.r'cver. 

The official data also ncglect many other kind\  of' nonphy\ici~l cicpital 
that should bc counted in a country's capital s t o c k .  ?I well-tl.;\i~\crj I i ihr~~ .  

force embodies a kind of hiarnnn cxpilld, since worker training r.;~isc:, rhc 
productive capacity of the labor force. Gary I3cckc1- of Ihc Ilnivcr-xity of 
Chicago has contributed brilliantly to our undcr\tanding of thc curmrmic  
rcturns to various kinds of investment in human capital (xwh ;I\  ccluc;~~ion 
and on-the-job training).4 Yet, as with expenditul-eb c,n cornurnel- Ju~.;thlus, 
spending on education and training is typically miscl;tx\iiicd in I hc n i ~ I i i ) n ; t l  

accounts as consumption spending rather than invc\r rncnt spentli ng. Ks- 
search and dcveloprnent spending is still another. fb1.m of invc.;tnlcnt in thc 
nonphysical capital stock of the economy inahmuch ;is ;I mcwc soph~\tic;ilcil 
level of technology can be regarded a h  part of an ecr )no~ny 's  ovcl-;ill ci~pitiil 
stock. 

For all these reasons, and as Robcrt Eisner of Nor.thhc\tern IJniver- 
sity has persuasively shown, the amount of i n v u ~ t r n u n t  xpcncling in ~ h c  uuon. 
omy tends to be significantly understated, while the amount ot'consl~mption 
spending tends to be overstated. According to Eisncr'h uulcul;itionx, irivusl- 
ment spending in the United Statcs was roughly 37 pcrccnl o f  hi\ l-cvi\cri 
GNP figure for 1981, compared with thc official extimitic o!' 17 pcrcdnt ot' 
GNP, once government investment is counted and once spcnding on itcnic 
such as consurncr durables, research and development. cduci~tic~n and [rain- 
ing, and health are taken into acc0unt.j 

Most investment spending is undertaken by business f i r m ,  not hocrseholds 
(though households do invcst in consumer durablcs and in thcir own hun1;~n 
capital). Nonetheless, il is useful, if a bit thcoretical. to begin our inquiry 
with an understanding of how a househoid make+ investment dccihiun.;. I I  
turns out that the optimal invcstmcnt rulc for householdx ~ i m p l )  c;isric.; \,vcr 
to the more realistic setting in which business firm3 1n;tkc thc invc\tmcnl 
decisions and households own the business firms. 

Let us  return to the household, which wc met in C:hi\pt~~. 4. fhiil ilr 

concerned with allocating its purchasing power betwccn thc pl-cscnt ; ~ n d  
the future. We noted in Chapter 4 that if the hn~lsehold prod~lcu\  ill. Q?, 

One of  his seminal contrlburions on the subject is  Ilrr~vcur I t r / ~ r ~ c r l .  (1 l l~( , i t r ( ' t t r , rd  i ~ f i t l  

Empiricnl A n n l ~ s h  wifh Speriul Rrfcrfni>r. to Edric~rrrio~r (C'hicago: I:nivcr \ I I  y of 'h~c;\ptl I1 tcr \ ,  

1980). 
' For a discussiun of the undervaluation ofinvcstmenl in L . S .  n;itiol~,ll Irlcrmlc :ICCOIIIII+, 

see Robert Eisner, "Extended Accounts for National Incumc and Pl-od~~cr ." . / , ~ r r t n r r I  off.; ,,- 
nclmic t i teraf i r r r ,  December 1988. 
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QI ,  . . . , it can choose to allocate that production among consumption C, , 
C?,  C?. . . .. subject to the constraint that the present value of consumption 
must uqual the present value of production. In the previous chapter. we  
allowed fbr  only one way to allocate some of today's production for future 
consumption: kccping consumption less than output and accumulating finan- 
cis1 assets equal ro currcnt saving. The financial markcts thus allowed the 
household tu reallocate purchasing power wet.  rime. 

The key to understanding the dccisiun of whether or not to invcst is to 
recngnizc that purchases of capital goods arc unvrhcr way to allocate con- 
sumption over time. Rathcr than buying bonds, thc houbehuld (ur the firm 
that t hc huusehold owns) may purchase investment goods and thereby i n -  
crcasc its future consumption possibilities. In  effect. households have two 
way3 to tl-ansfer purchasing power from the prebent to the fi~turc, via finan- 
cial asset!, or via capital accumulation (that is. additions to the capital stock). 
The theory of investment that we are about to conbtruct thus rests on one 
simple idea: invcstmcnt spending should be increased whenever there is a 
higher rate of return in saving for the future via purchascl of investment 
gouds rathe]- than through thc purchiuc of financial assets. 

In (his chapter's model, hou\cholds produce a certain amount of our- 
put (Q) in ~ ' i i ~ h  period as  they did in the last chapter's model. As they could 
not before. howcvcr, now they can alter. the amount of lt~ture output that 
they produce by making investment choices in  the currcnt period. To estah- 
lish the link between currcnt investments and future output, wc rely on the 
produclion function. which gives us a formal way to describe thc connec- 
tions bctween the amounts of input3 (such as capital) used in production and 
thc Icvcl3 of output that result, 

Oncc again. for the moment we arc putting aside all Keynesian ideas 
ahout links butween fluctuations in aggrcgatc dcmand and oi~tput. Instcad, 
we use thc ~~l(~.ss ic .cxi  model i n  which output is determined only by supply 
considerations and not by shifts in the aggregate dcmand curve. Mureover, 
to simplify the analysis cvcn further, we are neglecting shifts in the price 
Icvcl. The price of output rcmains fixed at I ,  and therefore wc need nut 
considci- any  cffecls of changes in thc price Icvel. 

The LJrodt~ction Functioli 

Let us begin with the production fi~nctinn introduced in Chapter 3:" 

The pl-uduction function is by now a familiar concept. Note that in view of' 
the diverse forms of capital. equation (5.4) represents an enormous (but 
useful) simplification in that all types of capital are summarized by the single 
variablc k', Wc also assume that the rate uf utilization of capital is constant, 
although this i~ not normally thc case in rcal lit'c. (This is described more 
fully in Box 5- 1 . I  

Several characteristics of the production function arc worth recalling. 
First. an increase in the capital input. or an increase in the labor input, leads 
lo more output. This is indicated in equation (5.4) by the pluses ( + I  shown 

For simplicity hcrc, wc omit the term for technology ( 7 ) .  

- 
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c 
Box 5-1 . 

. . . . - 

Capacity Utilization in the 
United States 
In the real world, the  cconolny uscs i t \  installed ciipitiil r l o ~ k  ~ ' i ~ ~ i i ~ i t ~  ;iI 
rates that. vary over timc. The overall levcl oF capacit y 111 ili/;itiun i K I I )  i s  

a result of thc decisions of many different firms. During boom.;. K U  tend\ 
to increase significantly. whilc i t  goes d i ~ w n  ;it tilncs ot' rccc.;.;irrn. A 
constant rate of capacity urilization, which implics th i i l  Ihc capitid . ~ t c ~ c k  i +  
uscd with a constant intensity. is noncthclc.;:, :i 11scl'~ll himpliiying a\- 
sumption. 

Figurc 5-3 presents rhc data for capi~c i ty  utilizatic~n in thc Clnilcd 
States for thc period 1948-1990. As a proportion 01' tr,t:il ~ i i p i t ~ i ! ~ .  ~ h c  
average capacity utilization ovcr the period i \  ahout X I  pcrccnt. I1 h i ~ s  
flucti~ated betwccn a low of 70 pt.ri;ent in 1982 ti) it rniiximuni i l t 'Y 1 pcrccnt 
in 1966. Figure 5-3 idenrifies the peaks (P I  and t ro r~ghs ( I ' )  cjL'c.;ish h u h i -  I 

ncss cycle between 1948 and 1990. Notice that thc maximum luvcl\ of' 
capacity utilization have been reached closc lo pcakh. whilc ~ h c  lowc\t 
levels havc occurred in the vicinity of trough\. I:vcry ~ni\iol. cxp;~n\ion 
coincides with a sharp riie in K U :  During rhc pel-iocl ~ , t '  the fir\t pout- 
World War I I  expansion, K U  wcnt from 74 pc~*ccnl t o  H9 pcrccnl. Simi- 
larty, capacity utilization rose strongly during I9 I2 to 1969. 1974 lo  1979, 
and 1982 to 1989. By contrast. K U  fcll sharply clu~-ing 1-ccch\ions, 1111 is 
evidcnt fi-urn the  reccbsiuns that followed thc 1973- I V74 and t979- I9HO 
oil pricc shocks. 

Countries can expcricnce t.ecoveric\ from rcctl\sion\ with rapid 
GNP growth, even with low levels of invcxtmcnt. if thcy c;ln call on 
existing unused capacity. However. as  soon a\ utiliz;~lion I'i~tcs ;~pprrrach 
the available capacity, capital bccomcs a con\traint on ccont~mic growth. 

below K and I,. In technical terms, we say that thc n~i~rgin;tl p~.orl~rct of 
capital [ M P K )  and the marginal product OK labor IMf' i . )  ill-c hot h pi,l;i~ivc. 
Second, the marginal product of' each factor dcclincs ;I\ mctr-c ol' that input is 
used, holding fixed thc amount of the other factor, 1;~)s cxurl.lplc. citch iiddi- 
tional unit of capital input increa~cs  the level nf outpi~t ,  hilt 10 ;I .;m;illur. and 
smaller extent as K gcts larger. This property ot'thc pruducrion I'unution is 

known as thc declining rn(u-xiuul prud~lrtc.tiuirr of c;ipilal. ( ' I  his W;I\ tlcs;c 1.i hcd 
more fully in Section 3-2 of Chapter 3 . )  

Figurc 5-4a shows the level of output as u fiinction ot' the ;trnount of 
capital, holding constant thc amount of labor crnpluycd in thc pr-oduction 
proccss. The slope of Ihe output curve, which rnc;i.;urc.; I hc incr~rncnlal 
change in output for an incremental changc in cupi~;il, chur-t\ thc 411'15: i l l  all 
given levels ol'capttal. Note t h a ~  for low levelh of' K .  lhc slopc 1 4  VCI-y stccp, 
while for large tcvels of K ,  the slopc is very flat. If K is ~iIre;~dy I i l l - ~ c ,  adding 
rnorc K adds little to output. This obscrvalion once i ~ g i ~ i n  rcfccts thc dcclin- 
ing marginal productivity oi' capital. 

Figurc 5-4b shows the MPK as a function uf thc ;imrlunl or ci~pital. I n  
the figure. the MPK schedule i s  drawn for a given amount of I;ihor. Hi11 what 
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Figurc 5-3 
Capacitv Utilization in tlw United States, 1948-1990 

~ F ~ L I I I I  Economir. Kcporl r l f  the I'rvsidrt~t, 1991, T;1171~ H-57 ) 

would happen il', suddenly, marc labor would become available to thc pro- 
duction proccss? For any given level of K ,  we shall assume that higher L 
Icads to I-in increase in thc marginal productivity of K. Thus, thc  MPK 
schedula in Figure 5-47 would also shift upward when L shifts up. 

Usillg thc pt.oduction function that wc have  dcscribed. lel us now return to 
the basic t\s70-pel-iod model. Farniiics now have two different ways to trans- 
fer purchasing power across time; they can either lend moncy in financial 

Figure 5-4 
The l'roduction Ftrnction and  the Marginal Productivity of Capital 

1 Q I  M P K  i 
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markets at the interest rate r or they can invcst to incrc;~sc ~ ' L I ~ I I I - c  c)utpi~r. I n  
the two-period mndcl, this can be expresscd a\ ftr l low> ( ; ~ \ \ i i r i ~ ~ n g  :I% u\rlaI 
that the household docs not hegin with any  hot~d holding\, I ] ) :  

Q I  - Cl = S I  = Bl + I1 ( 5 . 5 )  

Equation (5.5)  tells u3 simply that saving, 1hc d~t?'cr-cncc hulwccn in- 
come and consumption, can be atlocatcd to ;i cun~hini~t l r~n o!' hunclc, ;md 
capital investment. When the household rcachc\ pcriod 1, i t  will consilmc :ill 
available rchources so that it completes its life with no wcalt ti.  'l'hc :~vii~l;ihlc 
resources arc output Q2 and the income from thc bijnd- ( 1  t r.)lJ1. C'r>n\c- 
quently, 

C': = Q1 t ( 1  - MI (5.6) 

Ncxl we combine equations ( 5 . 5 )  and ( 5 .  h),  rcwt.i t~ng ( 5 . 5 )  i ts /I1 ell - t'! - 
and then substiruting this exprclhion f o r  R ,  into ( 5 . 0 ) .  After thi\ 1-c;ir.r;lngc- 

mcnt, we can now obtain the intcrtcmporal hudgct cr~nslr;~inl of thc huu\c- 
hold: 

Notice thal this relationship is very similar to equi~tion (4.h) in C'haptcr 
4. The only difference is that now, in addition tu s;~ving i n  thc form ol'hondh. 
houschulds also invest in the first pcriod ti) produce mol-c output in  the 
second period. Wcalth. which is available for prchcnt and i'rltul-c c o t i v m p -  
tion, is now defined as the prcsent value of current and futurc output nct uf 
investment spending. 

The intertemporai choice that the household must  m;tkc 1 4  now ;L l i t ~ l u  
more complicated. I t  must deridc nut only how much lo consume ;incl save 
( B ,  + 1 , )  but also how to divide saving be~ween  investment ;ind bonds. 
Fortunately, this problem can be tackled in t w o  steps. First. thc household 
chooses investment I ,  so as to maximize total wealth. Scconrl, glvcn thc 
resulting value of wealth, the household then dccidcs hi)& much to conhumc 
today and how much to savc. 

If households can know with certainty \vhat the margin;ll prc~cluctivity 
of capital will be, and this i s  an assumption that nlc arc going to maku for 
now. then maximizing total wealth is srraightforw;ird i n  thi\ twt~-pcr i(~d 
model.' 'The household should undertake all i nve i tmun~\  l'ut. which t hc mar- 
ginal productivity of capital is greater than r t  -t r.). '1'0 hcc: this. Ict k ~ \  write 
down the formula for the r.hutlgr in wealth whcn invectmcn~ is raised by one 
unit: 

To derive this expression. we have made use of thc dcfinititjn 01' wcallh in  
(3.7). that W = (a, - 1 , )  + @ / { I  A I - ) .  We hwvc also i~ \cd  thc  t;~ct 1hii1 ~ h c  

' This assumpiion i s  ltlade to avoid f l~rrher  c t ~ m p l i c ; i t i r ~ t ~ \  in t icrcr l t l ~ t ~ ~ r l g  I hc optlr~~i~l 1cvcl 
of lnrc~t~nenl. In  rcality. howcver .  the n~arginal prr)duct~viry of i:hp~ral i? nr~t  k [ ~ t r w ~ i  it11 v l r c .  
itnd most investment dcclsiuns 1 t 7 u h t  ;1ctu;111y he l i ~ k c n  untier tlnccr.t;lln c t b n ~ l ~ l  l o l l \  I l r ) l~ceht ! ld \  
harc to form crpeclillirms about the future marginal p r t , d u c ~ i v i ~ y  i\l'c;~p~t:~l. : ~ n d  hou tlicv I r~rrn 
such  cxpecla l ion~ is il malter of conlrovctsy. 
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rise in Q1 when investment increases by one  unit is equal to M P K Z ,  Obvi- 
ously, as  long a s  MPK2 is greater than I 1  + r ) ,  the increase in invcstmcnt 
raises wciilth. whiIe if MPK2 is less than ( 1  + I+). the increase in investment 
lower\ wcal t h .  

T h u a ,  wc a r r ~ v c  at ;in irnpurtant conclusion. The  wealth of the house- 
hold ic max imixd  by cquating thc marginal product of capital in period 2 
~ i t h  the market rate of interest: 

In this expl-ession, ( 1  - r )  is sometimes called the rosr of i.opiral. Equation 
( 5 . 8 ) ,  thcn. says that the wealth-maximizing level of investment is that level 
which cquatcs thc marginal product of capital with the cost of capital. 

So f:dr, wc havc a n a l y ~ c d  how the household can  maximize its wealth 
by choosing the optimal amount it will invcat, The household still has to 
choose its optimal consumption path, howcvcr, givcn its wealth. This step is 
shown in t;igur.e 5-5. The line WIA represent$ thc consumption possibility 

Figure 5-5 
The Househnld's Consumption 
Decision Given an Optimal  
Investment Choice 

frontier for the household with a level of wealth Wi (which was achieved by 
an optimrtl invcslmcnt choice). We can now si~perimpnse a set of indiffcr- 
ence curves, and sclcct the optimal consitmption at the tangency of thc 
highcst indif'fcrence curve. U L I  . with the W I A  line. or point F in the figure. 
First-period consumption, then. is CI. 

Remember that a household may dec ic l~  how much to invest without 
any attcntion to its intertemporal preferences. The goal in thc lirst stage of 
the decision-making process is simply to maximize wealth, and that dccision 
has nothing to  do ~ ' i t h  individuill preferences. The fact that the investment 
decision can be takcn scparatcly from the consumption decision is a prop- 
erty sometimes called tho scpuratiorr qf'opt irnrrl  inupsrnwttr  r i r t c i  ronalrntp- 
tion t l ~ v ~ i s i o n s .  

Wc have already seen that hnusehalds maximi7.c their wcalth when the 
marginill PI-oductivity of capital is equal t o  the interest ratc, and this is how 
they can dctcrminc their optimal level of investment. From here. it is reIa- 
tivcly easy to cstahlish that investment demand is a negative filnction of thc 
interest ratc. I,ct us go hack to Figure 5-4b. Since the M P K  schedulc is a 
downwat-d-sloping function of k', and since M P K r  must be equal to ( I  + r j .  
w e  can see that a rtsc in r must imply a full in the optimal K 1 .  I n  turn. 1,  = 
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k': - K I .  SO that if the uca l th -max i rn i~~ng  levul of' riecl~nc\.  \o too rloc9 
thc ~realth-maximizing Icvc1 of ~nve\ tmcnt  in thc !ir+t pcricld. I n  . I L I ~ T ~ I I I ; I I - ~ .  

wc can derivc an optimal (wealth-maxirninng) invc\tmcnt s c h c d ~ ~ l c  01' thc 
f(x-m 

This notarion means that II ic a Function of r .  I-hr: rrllnus hign t ~ ~ i i l c r  thc 
interest tatc I .  means that invrctmcnl is a ncgiitivc t'unc~ion r ~ l '  thc Intcrc\l 
ratt.  

A1 the household levcl. then, thc declining m;irgini~l PI-orluctivilp of 
capital accounts for the negativc response ol'it~vcstrncnt rlcrnarid t o  ;i chiinkc 
in the intcrest rate. For any  givcn inlete\t  I-atc. wc can iidtl up thc invc\tmcnl 
levels choscl~ by each household ~ I I  order  tu lind t he  ;iggrc.pte Icvcl r)t' 
invcstrnent in thc economy. In fact, if we add up r hc invcsr~iicnt I't~nction\ of 
each household. we arrive at an aggrcgatc inva\tmcnt l'unclion oI'111c j'o1.111 ill 

equation (5.9).8 The result i s  21 do~i~nwi l rd-doping  invc \ tn~u l~ t  \ c h c i l i ~ I ~  ;I \  

shown in Figurc 5-6. Whcn interesr rates are high. at ,,,I. invcc,t~llcrll ic, l o w ,  i i l  

l o .  Whcn interest rates arc low. at r , ,  investrnunt i? high. i ~ t  II . 

The Case of Many Periods 

The equilibrium condition described in ( 5  . X )  i, actually a p;i~-lic uliu- condilion 
for thc two-period model. In the two-period model. a11 ti; i h  uoniplclcly 
useless after period 2 .  simply because there arc 110 f i ~ t ~ ~ t . ~ .  pcr-iod\. It1 i~ morc 
realistic many-period model. one in which k'? ir,  t ~ ~ c f l l l  in pel-ir~d 3 and \o o n .  
we must  change the expression. Instead of equating .;Wf'k' wil h ( 1  j.1, wc 
equate MPK with ((1 + r ) ,  where d is t h e  rate of depl-cci;~lion (Ihc lwo-period 
model supposcs cornpletc dcpreciation. d = I .  in thc \ccvnd p u ~ . ~ o J ) .  ' l 'hu\, 

Adding up invc5trnent dctllands acrocc huusehold\ pre \cn t \  rlonc i ~ t '  ~ h c  PI-c~li lc~ns NC 

had with adding up uunsutr~ption demands. M.c wu. d l t l r c n l  l~r>~~\chrtlJ\ wrrl~ltl  h ; ~ v c  
d~rfrrent ~rlarginal propensllies to consume ou1 uf income. d r p r n d ~ r ~ g .  li11- C X . I I I I ~ ~ C .  OII Ihc :IKC of' 
the huusehcrld. Thus. wc corild not caslly write aggrcpatc con<Lrltlptlorl ,I\ ;I f t r n ~ t ~ t ~ n  ( 7 1  ; rg~rc-  
gate income. excepl with a hit oihand-wavlng. 1,or i n v r s t n ~ c t ~ t .  houevc~- .  uc. c,ln \1111ply ; ~ r l < l  ~ h c  
invsctrncnt schedules 01 the it~divlduat hou\ehuld\  ~o Jeribe thc aggl.cp;~lc ~ C ~ C L I I I I C .  
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the more general condition is 

In this cxprcssion, ( r  + d)  is now the multiperiud expression h r  the cost of' 
capital. N r ~ e  that the cost of capital is thc sum of the intcrcst rate and the 
rate of dcprcciation. 

We can dcrive (5.10) as follows. Suppose that the household is consid- 
ering the purchase of some additional machine-a pcrsonal computer, say- 
in a givcn period. at thc cosl of 91.' which it  plans to sell in the next pcriod. 
( I t  may actually decide to kcep the machine, but let us assume that it will d l  
the machine in the next  period and then decidc whelhet. or not to repurchase 
it again.) Is thc investment worthwhile'? The Ai investment will product 
h l ( M P K + , )  in the ncxl period and will then be sold at the original price. 
rnirilrs the depreciation (we assume that prices are stablc over time), Sup- 
pose. then, that the computer depreciatcs at the rate d, so that the resale 
pricc i> A i l  I - .dl. 

The operation will raisc household wealth as long as the net prcsent 
value of the investment i s  positive. I n  this case. net present valuc i s  cquul to 
the srlnl i?[i/ tr~,r i1u~n.r: -11, thc cost of the investment: A I ( M P K ,  [ ) i (  1 + rj .  
the increase in PI-oduction next period as a rcsult of the investment. in 
prescnt valuc; and AI(I - & / ( I  + r ) .  the resalc pricc of the computer in 
prcscnt value. T h u s ,  the NPV is equal to 

A I ( M Y K + , )  hl(i - d )  
NPV = - A 1  + + . . .  

( 1  + r )  ( 1  + r )  

( - 1  - P +  M P K - I  + 1 - d )  
NPV = A, [ ( 1  + r )  I 
NYV = ?ill 

( 1  + r )  

Clearly, the nct present value of this investment will bc positive if and only if 
MPK,  I i> grcatcr than or equal to ( i -  + d) ,  which is cxactly the condition in  
(5.10). 

To summarize. in order for households to choose the wealth-maxi mi^- 
ing level of capital (denoted as K*), they should set the capital stock at the 
Icvcl uK k' at which the MPK,  I is cqual to the cost of capital ( r  - 4. Thi3 
results in il choice of capital K T , .  To achieve this lcvcl of capital in the  next 
period. it is nccehsary to choose t h e  investment level I in this period so that 

The Role of Expectcltio~ls 

Investments depend on judgments about thc future marginal productivity of 
capital, and so far we have treated that factor as a surc thing, something that 
can hc known simply from a production function. In practice, investment 
decisions arc fraught with uncertainty. There are millions of kinds of good5, 
and the marginal product ofcapital in producing any of them Jcpcnds on the 
future demand for them (which determines the price at which thcy can be 

" W e  ~ 5 1 :  thc notation U to stress that the purchase of the cumpuler is a rnuryinrrl 
investment dccifion [which  involves 5pcnding AI dollars). 
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sold in the future). lt also dcpends on counrlcss uncci-lain conditio~l\, tech- 
nological and otherwise, that affect the production process. 'I'hchc Ilnccr- 
tainties are exacerhatcd by the fact that inve\~mentc typically I-cq11ir.u Judg- 
ments about business conditions for many year\ in  thc I'uturc, n o t  ; L ~ \ I  for 
one period. 

Part of the volatility of invcstment, and thux ot' rhc unccl-t;iinty lhal 
surrclunds i t .  s t ems  from shifts in cxpectations abou! ~ h c  futur-c. ' l ' h c w  \hil l \ ;  
i n  cxpectations may be firmly bawd on evidcnce about bu\inc\s conditit,n\, 
including models of consumer demand. opiniutl sul-vcq.;. oh\crvtlcl \ h i l l \  in 
technology and demand. and so forth, o r  they may rcxult \il-tiply i'1.0111 wihvc\ 
of optimism or pessimism that can wash through an economy iibl- no iippklr- 
ent reason. Economists have differed, and of'tcn sha~.ply. on thc cxtcnt 10 

whic.h swings in investor confidence reflect shifts in "fund;irncnt;il~." on rhc 
onc hand, or inexplicable shifts in  mood, o n  the o ~ h e r .  

John Maynard Keynes is certainly the most inilucntii~l i i<l~{\c i~tc  of I ~ L '  

view that many investment shif~s reflcct swing\ in conlidcncu no1 g~.o\~ndccl 
in fundamental shifts in the economy. In the Cic*riv~-rrl 7 ~ 1 1 o o / . ~ ,  Kcync\  i111 r-ih- 
uted invcstment decisions to ''animal cpirits" rathcr than to pr.eci\c mathc- 
matical calculations: 

Most ,  probably, of our decisions to du \umi.th~ng pohit~vc. I hc t'llII 

conscquenccs of which will be drxun out clvcr ~ n ~ i n k  clays to 
come, can only be taken as a result of animal \p i r~  t \-ut',i \POIII;I- 

neous urge to action rather than inaction, a d  nut i ~ \  thc olltcornc 
of a wcighted averagc of quantitat~ve benefit\ rnultipl~cd hy qu;In- 
titativc probabilitief. 

We shall see in Chapter 17 that Keynes'\ vie& of invcstmcn~ hehilv~or idso 
played a fundamental role in  IF interpretation tsf husine>s cqclc\, which hc 
believed to be provoked. in large part. by s ~ . i n g x  In invcxlmcnt. 

We now return to the ba\ic theory in nrdcr l o  cxtencl our ;rn;~lyu\ In ~ l c ~ o  
ways. The first extension separates the hou\chuld dntl thc firm 'I hc \cc.ond 
brings taxes into thc investment dccision. 

The Separation of Households and Firms 

So fat, the production process has bccn very 5inlplc. Hou\chold\ ill-c vclt' 
employed. and they produce thcir own output. M ~ r c  rc;~liitiuiiIIy. howcver, 
the production process is carried out by firms. which hirc workcrs ( I . )  in ~ h c  
tabor markct and pay them a wage (H*) for their scrvicc.~. 'I'hc owner5 ol ' thc 
firm. that is, the owners of the capital, rcceivc thc proiils ;~ftcr- Ial~or costs 
(117L) are paid. How does thc  investment dccision change in this milrc rciiljs- 
tic setting? 

'The answcr to this question is slriking and i m p o t ~ i ~ n t .  Whcn house- 
holds and firms are separaled. firms need know nothing abour the intcrtcnl- 
poral prefercnces of their shareholders. Each firm must act rtdcly to initxi- 
mize its own market value, blhich in the simplest thcorcticiil c a w  i\ cqu;~l to 
the discounted value of future dividend paymcnls to  the sharcholdcl-s. '1.0 do 
this, the firm should follow thc idcnrirmal inve3tment dccision rulch that wc 
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have iden tifictl ibr households. in w t~ ich  t hc  marginal product of capital i \  
equated with thc c o s ~  of capital. Following thcsc rules: each firm will maxi-  
mize the wealth of the houccholds that own thc firm. 

The proof of this proposition in the two-pericxl model appears 111 the 
appcndix to this chaptcr.  but the importance of the prupoailio11 can hc sum- 
marizcd here. In tnodcrn societies. large fil-111s are typically owned by thou- 
sands of individual investors who er-ich own shares in the firm. HOW should 
the firm decidc u n  how much t o  invest if each ot'irs sha~rhnldcl-5 has differ- 
ent intertempo1.;11 pl-efetences'? Thc  c o ~ ~ c l u s i o n  is thal lhe firm should not bc 
concerned about thoac preferences. Rather. the firm managemunt should 
simply srri1.c 10 t na s i rn i~c  the mr-11-ket valuc ol'the firm. and this. in turn, will 
max i rn i~c  the wealth ot' rhc \hureholdcrs. It is the  shalAchuldets. then. that 
undertithc lu divide that wcillth into a path al'consumption o ~ c l -  time by thcil- 
own individu;il hortuwing and lcnding decisiuns. 

Taxi3s and Subsidies 

Now Ict LIS iidd one rntlrc bit of I-ealism tcs our  model. I n  practice. firm\ arc 
subject to viirious taxe.; and subsidies that rtf'l'cct vptirnal i nvcs~ ln rn t  deci- 
sions. 'Shs clah\ical s t i ~ d ~ ,  of tax effects an invcstment decisions b a s  rnadc 
by D;~le Jotgensc~n of Harvatd University and Rahcrr Hall of Stant'ord Uni- 
vcrsity."' Mote  rcccnt contributinnc include those of 1,:iwl-ence Summcr \ . l l  

Suppose that a finn ic  taxed at riltc t o n  profits. Then the marginal 
benefit of it OnC dollar increase in invectmcnt i s  M P K ( 1  - t ) .  In addition. 
suppose that the firm i +  also cntilled to val-ious tax benefits, including tax 
credits utl the invesrmcnt. a n  accclcraled depreciation schcdulc for tax pur-  
poses rh;~t is more rapid t h a n  thc true economic depreciation." and tax 
deductibility of interest costs.  Thcsc tax-saving opport~lnitiec arc rcprc- 
senttld ;IS ti  proportion ( 5 )  of the purchasc pricc of t h e  investment good. Thc 
rate s includcs thc saving from the investment tax credil, and the tax reduc- 
tions due t o  accclcratcd depreciation allowances and intcrcst deductibility. 

If t h e  cost  of borrowing i s  I., and thc true rate of depteciarion (diffcrcnl 
from thc lcgal ratc) is d, then the net-of-tax cost of a o n c  dcjllar addition to 
the capitat stock is ( r  - d)(l - s). In  equilihrium. the firm will cquate 
MPK(1 - r )  to the net cost of capital: 

'I' I 'hc i~. . j t l~r~t  nurh un in~c-ctltlerlt thcor-1 ilnd Iilxes x~artcci uith a papci- published in the 
11~ici-IYh0~: "T;L~ Policy atld In\eslrneiit I3eI1a\~iol..-' .Arl~r.ric,nt~ L c o t l r ~ r ~ ~ i r ~  Rr.uioi~,, June 1967. 

" I.;~wr.t.nce Ii .  Su~nr~lcr.\. ' - T i ~ x i ~ t i u n  and Cotpnt.iile 1nve.jtrnrnt: .A q-Thcury Ap- 
pruach." I l , - ,~ r , l i~~,<~~ Ptrpc?rr otr Lrrj~~orlzic. dc,!ir,ir?., 1 :  l9X 1. 

-' r\ cornpatly i* i ~ l l ~ \ ~ t ~ i  10 SUIJ~I.~ICI iron1 i t s  corporntc t a x  ;r cosr reflectitlg t l rc  J rp r rc~a-  
lion of it\ c*;~p~(al. Thc dcpt,eciarlun schcdulc i s  nut necessarily l i r~kcrl  tu  rhe rate of cconurnic: 
drp r rv i ;~ r i t~~~ .  ;III~ i t  ~ , l t c t ~  allnus i i  ~ l e p r e ~ i a t i n n  rrite t h ; ~ ~  1s considcrahly higher (ha11 ecotlnmlc 
dcp~.eciatiot~. I'hc f i lstrr  [he  d c p r c ~ i i i t i ~ n  ;icct>~-ding to tht. rax schettule. thc grealer the preqcnr 
villuc oC lax  si~vings frtwr~ the depreciation alluxance. 
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Noticc that (5.13) is quite similar to equation (5.10) in which thc milr- 
ginal product of capital i s  cquated with thc cost of capital. though now thc 
measure of thc cust of capital includes the factor I( 1 - . \ - ) / ( I  - , ) I .  I i ' . ,  - -  /, the 
cff'fecl of the profits tax is exactly compensated by thc incentivcx UF thc ~ n x  
crcdit and the  depreciation allowance, and wc arc h ; ~ c k  to t hc  origini~l condi- 
tions in which MPK = ( r  + d) .  In that case. the Icvcl of' invcst~nclnt i \  not 
affected by the tax code. This is not normally the caxc. howcvcr. 1 f . s  .- I ,  a 
net incentive results. and thc arij~lsted cost of'~;~pit;ll i \  I O W C ~ .  The firm will 
invest more than it  would without taxes. Analogously, if t --. .r. ;i 11ct d i ~ i n -  
centive arises from the existence of'~axes. and thc firm ~ v i l l  invcst I C S Y .  'l'he 
adjusted cost of capital is raised, and rhe firm will invcsl Ics.;. 

No~e,  though, that taxes can spur private invcxtrncnt indir.ectlv it '  t hcy 
are used to finance public spending that raises the  proclr~ctivity ot' invcst- 
ment. More spending on roads increases rhc investment in tr;inspart;~~ii)n 
equipment. More spending on police and firc fighting u n i t x  rxixes thc returns 
on private invcstment. Do not think. then, rhat a smallcr plthlic xctor .  with 
lower taxes. neccssarily stimulatcs more private invcstmctil. I ' hc  important 
thing is how the taxes are being uscd. 

Not surprisingly. various fiscal instrument\, includitlg ht,t h I ~ ~ x c \  and 
subsidies, have been uscd throughout thc world to itf'fcct invcst~ncnt dcci- 
sions. Whcn capital formation has seemed insufficient or thc  c~onumy h l u g -  

gish. policymakers have at times resnrtcd lo a rixc in  thc  invc\tmcnt 
tax credit (equivalent to an increase of s in our dj\cl~ssion). I n  thc llnitcd 
States, for examplc, this instrumcnt was in place l'ctr mu\t c ~ t '  the period 
between 1962 and 1986. Conversely, nhcn the economy ha\ 5 1 1 c w n  \igri\ of' 
becoming overheated. such fiscal inccntivcs have hccn I-ccluccd or. with- 
drawn. 

A crucial distinction u i th  respect tn fiscal inccntivcr is whcthcr ijr. no1 
the public anticipates thorn. A case in point is thc U.S. t a x  rcform 01' 1986, 
Because many of the bill's provisions were t horuughl y di \cus\cd hy Con- 
gress and by various analysts before its enactment, i t  ofttrh i\ clc;~l- ~ i i s c  of an 
anticipatcd policy. Firms rapidly ciisc~vtred that the net cf'f'cct of Ihc pro- 
posed measures on investment incentives was gijing to h~ negative. 'l'huh. 
thcy stepped up capital cxpenditures i n  the last qllilrt~l- O( 1985 i n  order I U  

take advantage of the existing incentives whilc they lu\tcd. Whcn  thc law 
was finally passed by Congress in early 1986. invc5t mcn~ kll. 

The fact that the private sector react3 to ;~nticipatad pr~licics can have 
important implications. Suppose that an cconomy is bccutning t r u l y  uvcr- 
heated and thc authorities suggest a reduction of the it~vcstmcnt t i ~ x  crcdil in 
order to check invcstment demand. During thc period ;~ftcr. thc policy is 
proposed but before its enactment, investment is bound to go up. not down, 
as firms take advantage of the tax credit before they  low i t .  ' rhu\,  whi!c thc 
original intention of the policy was lo cool doum thc ccvnomy. in practice, it 
causes thc cconomy to become evcn more overheated. 

Anothcr chsential distinction mujt hc made hctwacn policy chi~ngcs 
perceived to bc tcmporary and those pcrccivcd to bc permanent . A tran4- 
tory increase in the investment tax credit, for examplc. will provoke ;i lirgcr 
response in capital expenditures than a permanent incrc;ise, hec;~u.;e agents 
will rush to make their invc3tments while the inccntivcs hr t  r;~ther than 
taking their time. 
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Changes in inventory holdings represent an important and highly viil;~tile 
type of investment spending. The motivations of firms for holding invcnto- 
rics and for undertaking inventory invehtment, that is, for increasing rheit 
stock of inventories. have been carefully investigated, and this research has 
led to important theories of optirnal invcntory management by business 
firms. 

'rhcre are thrcu basic kinds of inventory stocks: yr i t~rup  irlprrls to 
production. semiJi~liah~d pooris in the coursc uf production, and jiriishrd 
goods ready for sale to final users. Table 5-2 prcsents somc data on the 
relative sizes of these thrcc kinds of inventory stocks during 1990 for manu- 
facturing in the United States. Note that cach type of inventory accounts for 
about nnc-third of the total invcnlory stock of the manufrlcturing 3ector. 
Inventories in total were around 60 percent greater in  value than thc total 
value of shipments (that is, sales) of manufacturing goods during thc year. 

Firms nccd inventories of primary materials lo economize on the casrs 
of producing final output. A cat. factory requires not only buildings and 
machines. but also steel. glass, tires. and engine parts. In gencral. it is not 
efficient to order thcse inputs on a daily basis. just as thcy are required. S y  
holding inputs of invcntories. firms save time as well as administrative. 
communicatiuns, and delivery cosis. They a l w  gain the assurance that in- 
puts will bc available whcn needed. Nonetheless, firms in diffcl-ent industries 
and cven difkrcnt countries differ in thcir strategies. for managing invento- 
ries uS primary goods. Many J a p a n e ~ e  firms, for example. have intrvduced u 
system of inventory management known as kanhan, or  "just-in-time" man- 
agement. in which actual inventories are hcld to a bare minimi~m and suppli- 
ers indced deliver the inputs necessary for p~.oduction just as they are 
needcd , I' 

Most formal theories of inventory management focus o n  final goi>d\ 
inventories. The expenses involvcd in holding stocks of finishcd vutput in- 
clude intcrcs~ costs. insurance, storage, and depreciation, and they tend to 
run high. Why, then. do producers kccp such stocks'? 'Theories of finished 
goods invcntorics generally identify two motives: production smoothing and 
avoidance of stockouts, that is, ~ituations in which a firm cannot meet an 
order because it has run ou t  of finished output. 

According to thc first explanation, firms hold finished goods invento- 
ries so that they can maintain a smooth mte of production despite a variable 
ratc of demand for their output. The idea is that becausc of rising marginal 
costs of production (each extra unit is more expensive to prodirce Ihan the 
previous unit), it pays to keep a fairly stable level of production rather than 
to alternate between very low and very high production rates. Thus, firms 
believe they should maintain a rather stable production level. irrespective of 
demand conditions. During periods of low demand, thcy build their inven- 
tory stocks: during periods of high demand, they run them down. According 
to this theory, the flow of production 5hould have smaller fluctuations (tech- 

" Fur a detailcd discussion c ~ f  thc kartbrrn system, w e  Jdrne5 C. Ahcgglen and Clcorgr 
Staik. J r . .  Knishti. 7 l l r  Jrrpunesc Cclrporurzon (New Yurk: H a w  Buuks. 1985). 
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INVENTORY STOCKS I N  U.S.  MANUF.,ZC I ~ ; H I N ( I .  I990 
(US3 BILLIONS ANT)  PERCKN I ) 

- .  .- .- . .- 

As o c/c of As a %:of 
Inventory Stocks 'Total Annual 

(US$ billions) Inventories 
... .. Shipments -. . . . . . - 

Primary materials $1 14.2 3 0  .X<,,; 39.3'%. 

Work-in-process 138.2 37.3 50.h 

Finished goods 118,6 3 2 . 0  53.h 

Tot a1 537 1 . 1  1 ~ ~ 0 . 0 ' ~ ~  I h0. I 

.. . - 
S O I I W ~ :  Ecunumiu Report of rhe President. 199 I f LVtr.rhit t :r~!rt .  1 ,  C ' .  I - 5 ,  { ; O I : < , I  t t ~ t w j t f  

P r i n t i ! ~ ~  (lffir,r. 1991 1 ,  Yithir. A--56. 

nically. a smaller variance) than the Row of dcm;~ncl, w t h  111c rlit'l'ct'cncc 
accounted for by inventory invcs tmen~ and d i \ i n v c s t ~ r ~ u n t .  'I'hc pioneering 
study of  PI-oduction srnoot hing and inventory holding>, donc hv t loll, Mo- 
digliani, Muth ,  and Simon. appearcd in 19hO.l' 

'The sccond reason that firms hold f inkhcd  inventory ib that thrv want 
to avoid stockouts. Each period thc firm muqt prcpiirtl its invwl~ncnt achcd- 
ule before i t  observes the level of demand that i t  will fiicc. If '  dcrnand he- 
comes greater than currcnt production, it can sati\fy that dcmancl ljnly by 
drawing upon stocks of inventories carried over from an cal-licl- pr.ocluctiun 
period. If demand is greater than the ~ - r t , n  uf production and invcntory hold- 
ings, then the  firm runs out of htock before i t  can hatisl'y the currcnt dcmand. 
The firm suffers various costs if it cannot meet  dcmimd. Mo\t directly. it 
forgoes the profits that it might have earncd on the unmct dorn;~nd. lrldi- 
rectly. it may acquire a reputation for unreliabilily. and i t \  cu+,lc,mcr,\ m;~y go 
to other firms. 

The firm must t h u s  balance the costs nf inventory holding.; ;~g:~inht the 
costs uP involuntary stockouts. In somc important  spcciiil (u\ing pilr- 
ticular assurnptinns about costs of production and inventory holding\), it i s  
possible to dcrive a prccise mathcmatic rule t'or uptinlal i nven to ry  miin;Lge- 
mcnt. One famous special rule is thc so-called .T-s I-illc, whcl-c S kitid .r dcnotc 
levcls of inventories at which key  invcntory invextrncnt dcci\lons t i~kc placc. 

Thc S-s rule, when it is applicable, goes like this. 'l'hc protit-maxi17iiz- 
ing firm scts production each pcriod according t o  cxpcctctl ilurn;~nd, pluh a 
constant (which depcnds on various cost filctorx). Ovcr t imc. invcn~orich 
will fluctuate: if demand is higher than expuc~cd. invcntol-ics wil l  fiiII; if 
demand is lower than expected. inventoi-ies will rixc. 'l'hc firm ~rcplcri ishc~ i t s  
inventories whcncver thesc rail below a certain 10% Icvcl. .). Whcn invcnto- 
ries fall below this point, thc firm carric3 out nn c\pccii~lly l i ~ ~ g c  PI-odi~ction 
run in the following pol-iod. Spcciiically, thc firm target4 p ruJ~~vt ion  hr ,  Ihat it 

:' See C. Holt. F. Mudigliani, .I. hluth. i ind H ,  S ~ n ~ r l n .  Y l r t ~ u r i t r ~ , ,  I 'rr~t lrr t  t r * / r r .  ~ r t r ! t * t t f r ~ r i r >  

und the WrwX I.-r,rr,r. (Englrar~r)d Cliff<. NJ . I)rznt~ue Ifall. IVhOI 



Chapter 5 Investment 133 

will meet expectcd denland and also increase invenrory holdings back up ro a 
level, S,  where S is greatel- than s .  

Note that this theory predicts vcry different inventai-1 responses to 
expected versus uncxpccted changes in dcmand. When the dcmand rise$ 
unexpectrdly. inventorics are drawn down. If they  are drawn down enough. 
then thew is a subsequent increase in inventorics tu get the inventory back 
to normal Icvels. On the othcr hand. if the firm experiences an u.rper.lccl 
increasu in dcmand (if. say,  thc marketing departnlcn~ has been able to 
predict a wrgo in demand). thcn inventories will generally rise in response to 
the increase in domand because thc firm will prefer to carry larger invcnto- 
rles on average whcn demand levels arc high. 

Even vrmcd with these economic theories of invchtment , hnwcvcr, econo- 
mist$ havc round i t  quite difficult to explain-much lc3s to predict-pat terns 
uf investtnent spcnding. Several econometric models have been devcluped 
to explain actual investment behavior, including the investment accelerator 
model, the  adjustment-cost model, and niodels based on crcdit rationing. 
None cjf thcse models has decisively proved it\  superiority over thc others: 
in fact, i t  i 3  clear that each picks up only part of a complex reality. St i l l ,  
these three kinds  of n~odelc form thc core of   no st empirical investigation, uf 
aggregale inkestrncnt behavior, and thus they deserve somc attention here, 

l'he Acceierutor Model of inuestn~ent 

The empirical cvidcnce shown in Figurc 5-7 indicates a closc relationship 
betheen the ratc of investment spcnding and changes in aggregate output. 
allhough the movemenls in investment arc more pronounced than those of 
output. Early investigators of investment spending noted the close associa- 
tion of output changes and invustnlent spending, and this observation was 
very important to the devclopmcnt of the accelerator model. the  oldost 
theory of investment still in empirical use." 

Thih rnc~del starts with the assumption that there is a stable relationship 
betwccn thc stock of capital that a firm dcsircs and the firm's level of output, 
More prccisclv, i t  suggests that the dcsired amount of capital ( K T )  i h  a 
constant fraction ( / I )  of output ( Q ) :  

This I-clalionship is postulated rarhcr than proved. But a relationship tike 
that shown in (5.14) can be derivcd from the principles we havc outlined 
earlier. For some procluction functions, t hc optimal condition M P K  = ( r  + 
4 implics that Pi" is a multiple (or linear function) of Q as in ( 5 .  14).14' How- 
ever. the  multiplc h is itself likely to be a function of thc cost of capital. 

I' A cla\\icii l  early work on thc accclcratnr theory i 3  that of J. M .  C'liirk. "Business 
Accz1cr:ilinr~ i m t l  the L a w  uf Dcmand: .4 I 'ccht~ical  Factor in Ecnnorrlic C'ycle3." Jotcrntrl  c!f 
Po/iti[.(ti E ( , ~ ~ P I ~ I ~ H Y .  h l i ~ r c h  19 17, 

-WW~ can mcntion a case in which K' is a lincar func~ion vf Q.  by I-eferring 10 a specific 
n~:rthern;~tical (01-ni of thc pr,orluction function. Suppose that the only input\ of prr>ductic~n ;ire 
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!I roni Etc~numic Rcpurt vf the President, 1991, '/nll/t:- 14-'1 t,11,1 1( 23. J 

Thus, the linear relationship between the desired capital stock ; ~nd  thc lcvel 
of output will he stable only if the cost of capital (r. + r l )  doe\ not changc vcry 
much. 

If firms can invest without delay in ordcr to keep tho actui11 luvcl of the 
capital stock equal to t h e  desired level. K' will always c q ~ ~ a l  K .  Ncr i n v a t -  
mcnt ( J ) ,  thcn,  would be 

J = K ? ,  - K  
= IlY, ,  - I2Y 
= h(Y+ l  - Y) (5.15) 

J is net investment .  equal to the incrcasc in the capi1;11 htrjck. ' l ' h ib  very 
simple equation for net investment tclls u 5  something qi~i tc  itnport;int: that 

capital ( K )  and labor {LI. A particular c l i i s s  uf production fur~ctionh.  known ; I>  ('ohh-l)ouglat, 
have thc frrlluwiflp form: 

Q = K.' I.' ". with O .-. rr .. I 

whcrc rw I\ a piirilmetcr uf the production technulugy. w11h a valuc. t ) c ~ w c c n  Il ; ~ n d  I .  In I his  c a w  
it is possible to usc elementary d~fferen~ial calculus to show th;it rhc MI'K I\ cq11i11 rt{s!K).  
Specifically, AL)!,IK can he shown t u  equal uiQik' l .  r'l'hohc o t ' y o ~ ~  ~~n f ; i rn~ l i ;~~-  ~ v i l h  ciljc111116 need 
not he concerned here with thc derivation.) I f  the .%flJk' I\ then cql~i l tcr l  1 0  ( I -  . t l ) .  tllcn wc lind. 
Q!K = (r  - d ) ! ~ y .  Thus. the ratio of cicsircd ciipltal ru o i ~ t p i ~ t  i \  g ivcr~  by w / ( t  I (11. ; I  I-;II~~) I ~ A I  i s  
constant a5 long as r and d are unchanging. Changes in (_I. then. 1r;d t r )  cql l ;~l  p~rlpurllrrniile 
changes in K*. 
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net inve5tment i s  propurtional to the r hungc~  in outpul rather than the Icvcl 
of output. We can now see why this is called an accelerator theory: invc5t- 
ment inct.eaws whcn output accelerates. 

Gruss investment equal3 nct inves~ment plitc dcprcciation. If. as ear- 
lier, wc assume a constant depreciation rate for the capital stock (dl then the 
capital dcprccialion is equal to J K ,  and ~c can write gross investmcnt as 

I =  h ( Y . l  - + cIK (5.16) 

Thc derivation of thr: invcstmtnl model in equation (5.16) is weak in 
two respects. First, the ratio of dcsitcd capital to the level of output { I I )  is 
assumed to hc constant. We have said alrcady that / I  might indoed bc con- 
stant if the cost of capital is fixed. On the othcr hand. if the cost of capital 
changes, either bccausc of changes in the market intcrcst rate or chxngcs in 
tax laws regarding investrncnt. thcn we would expect that h would change as 
wcll, at least in the medium tcrm. Second, the model assumcs that invest- 
mcnt is alw;~ys sufficient to kccp thc actual capital stock equal to the desired 
capital 5tvck. period to period. This nssumptioi~ is also unrealistic. Because 
of the cohts of adju5ting the capital stock and inevitable lags in the inst:illa- 
tion of capital, i t  is more likely that the capital stuck will adjust only gradu- 
ally t o  thc dcsirad Icvel. Also. since next pcricx.I1s output will itsually nor be 
known with certainty, investment must be based on expectations nf next 
periud's desired level, and such expectations may turn out lo be faulty. 

In spite of these limitations. the accelerator modcl in its simple form 
nccuratcly describes tnuch about thc movements of investrncnt. Quite su r -  
prisingly to many econotnists, the accclcr~~tltor theory generally outperforms 
many vthcr more sophisticated theorics in explaining and predicting actual 
investrncnt patlcrns. I' 

The Adjustment-Cost Approach 

Contrary to the assumption oi' (he accelerator mndcl, actual and desired 
levels uf the capital stock arc not : L ~ W ~ ~ Y S  equal. In general. a firm might 
require a considerable amount of time to calculate and install the "desired" 
level of capital. For any given investment proposal, thei-e must be feasibility 
studies. marketing analysts, and financial negotiations, Once an investment 
decision is made,  it takcs time to construct a new factory. to install the new 
machines. and to train thc workers to operate the new facilities. Mol-cover.. 
overall investment costs tend to rise if the company rushes to finish ils 
investrncnt project in a very short pcriod oC time. Thus. it is not only techni- 
cni constr;lints but also pt-ofit maximization that leads a firm to makc gradual 
changes in thc lcvels of its capitat stock. Somc studies have concluded that 
no n1ot.e than one-third of the gap between actual and desired capital i s  
closed by investrncnt within a given year.I8 

'? See. fur example. Pder  Clark's survcy  and economelric inves1ig;ilion of altcrnarlte 
investment modcls. "Investment in [he 1970s: Theory. Pcl-for~nance and Prediction." UrooX- 
inls P u p ~ r , ~  (jrt Euonomic /tc,!ir:iry, 1: 1979. For u modern exposition of the rnttltiplier accelera- 
tortheory. see Olivier J .  13lanchard. ',What Is Left ul' the hlvlul1iplie1 Accclcratnr?" Atmc.rit,itri 
Economic Rrcirtr~, M i ~ y  198 1. 

I R  Clark. "lnvesrment in the 1970s." 
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Empirical rnodcls of investment >pending h a x d  on ucli!r\irncnt c o . ; t c  
and delivery lags are rathcr next,, ncwer.  at Ica\t. thiin thc ; \ c c~ l t r i l t o r  
model.lq Thc si~nplc\t .  a r~~endmcnr  to thc  ;icccIc~-;itor rnodcl wit5 lo \pcuit'y ;I 

purtiul cidj~rstmcnr ~ n r ~ ' l r c t n i . r n ~ ,  which dcscrihe\ thc gri1cill;il ; l d j~~s t r i~cn l  of'K 
to the de5ircd level K"': 

J - K-1 - K -; g(K" - K )  

Here. g is a paramcler known as t hc coefficient of- p;ir~ial ; i c l j ~ ~ r t  lncnt. 
with O < < 1 .  When g - I 1. ivc h a v e  the i t ~ ~ c l c t x t i ~ r ~  rnorlcl ol' cqu;l t ion 
(5 .  I6).  5ince K .  1 - A':l . When p d: I .  thun ;~ctuiil A' ar!ji~\t\ only g~-;idu;~llp 
through thc  gap bc t~veen  wtua l  and desircd capit;il: thu lofvcl. thc y .  ~ h c  
slower thc adjustment. T h u s -  ,y mc;isure\ thc syced ;it which \he ircIu;il 
capital stock approaches thc optimal dcsired c;lpit;tl s tock.  

Supposc that y = 0.6. for c x a ~ n p l c .  This rnc;lns \h;11 nu t  illvc\lrncril I I I  

period I will cqual hO pcrcent of the diffcrcncc hclv,con A" ; ~ n d  k'. R \ \ ~ ~ n i ~ n g  
thar rhe optimal amount of capital doc\ nu\  change. h0 pcrccnt o1'1hc cirI,l.cnt 
gap will be uloscd by ncxl period's invu\ t  mctit. h0 pcrucnr of thc l.c.rn;~it~irlg 
gap will he sloscd by ncxt period'., invc\tnicnt. ;ind \ c r  on. 'l'hu p i p  close+ 
gradually through time. 

'l'hc partial a(1iustnienl: meuh;~nism Icnd\ it\clf' tu c;i\:; c c o n c ~ ~ ~ ~ c . ~ t - i i  
implcinentation inasmuch as the pahtmctrr  2 can hc c \ ~ i ~ i i i ~ t  cd ~ ~ \ i r i g  ti~ncl- 
s c r i c ~  data, But thc partial acljustmcnr mech;inisrn ~.c.rn:~itls ;in ~ r ~ c r ~ ~ ~ i p l c t c  
theoi-y until we can cxplain why firms would bch;rr.t. in ~ h c  uii?, \ I I O L V I I  in 
equation (5.17). What. fur  example, dctcrr-t~itic.; Ihc ~.ittc ; i t  which A' ;ip- 
ptoaches K"'? Recent studies have tried to strengthen thc rhct\rctic;il ~ ~ n t l c r -  
s t a n d i n g  of rhc partial a4us tmcn1  rnec hanism. ,411 t l ~ c s c  I hcot.ie\ I I \ C  cl\\cr~- 
tially rhc s;imc line of rciraoning. ~l'llich ~ O C S  Iikc 1hi5. 

Suppose that ;i firm real i~.c> lovier thun expci . \c~l  pi,c~fit\ whcricvcr- K .  , 
doe i  not equal K $ I .  'Fhc lim suf'f'crl, thi.; loss in thc iirnount r , l iA ' l . I  A ' ,  
where is a constant. Obviously. 1het.c is nu I w c ,  M . ~ C I I  A' I uql~; l l \  I ~ C  

dcsired levcl Kf I . ;ind the loss get\ bigger as thc gitp \+:iclcns. WI: ;~\ \ul l ic  lh~il  
thc loss is actually proportional t o  thc .\rjrrtrr.cJ ul' thc gap l?ctu.ccn h'. I ;~nrl 
k'?] (this kind of loss functiun is callcd a ijf/lrd~.tr/ir, lo.;, i l t ~ c t i o n ) .  I.'{II- c.r;illi- 
plc, if the gap betwccn K and K-': doublcs in .;i~c. thtn ~ h c  loss tcb thc jil-111 

gocs up foul- timcs. 
Suppose also that rhc firm pays ;i c o \ ~  ~ ~ h c n c v c t -  i t 4  1 1 ~ 1  il1vclst111~111 riite 

is  high. Specifically. assumc that r hc cost of  inve\tmcnt is ; t l \ tb  q i ~ i ~ i l l - i ~ t i ~ ;  
that is. i t  rises accul-ding to the squi~l-r: of thc rate ot' Invc\lrnc.nt. \r$ th;rt rhc 
cost of invcbtment equals ~,:(k '-~ - K):.  v,hcl-c r , :  i \  ;t con\t;int. I<cnicrnhct' 
that K - ]  - K equal3 rhe rarc of. net invcstrnunt. 

The total loss i s  given hy 

Lc iss  = r,l(K" - Kk'-,!' + c :(A'. - A')' 

As the firm attempts to minimi7.e thc loss in potcntlzll profit> ;~~-isir)g 1'1-otn i ~ \  
investment decision. it mu31 halancc tho kind\ of co \ t \ :  lhc qu;iil~.iit i~ c o ~ t  111. 

'' Earl!: theurer~cal formulation.; bere Ihow r + f  K~ rbc l t  I -~ \ i i r . r  r ~ ~ ~ i l  K. ~ I I < ) I /  ' 111~. l ) ib(c1- 

n1inant5 ~!f 'Bi~si t~c\ \  ln\z\ilr~cnt ." in C ~ n r n ~ ~ ~ i ~ s i c ) [ ~  ,)I)  \lone! 6 ~ t ~ t l  { . I x ~ ~ I I .  t ~ t ~ ~ ~ i ~ i  !\ P I /  ~ \ ~ , J / I I , I ( ~ I . I  

Polir,>. [t..nglrrvoi>d C-11th. K.1: IJt,cntlce tiall. 1c)hl).  ,nil (hi11 ol' Kohcr-1 I.LIc,I~. " : I ~ l i ~ r ~ ~ r ~ ~ c r i r  

C'osh and the Thzorq- ul Supply." J o i o . r l c c /  (!f'P14!r1c (11 i - . < , r ) r~ r j i r~ \ .  ;2\1grr,,l I1)h?. 
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having its cap~tal stock deviatc from the desired levcl and the quadratic co3t 
of undertaking too rapid a risc in investment spending. T h e  firm maximizes 
irs profits b y  choosing the  levcl of K-I  that rninimi7cs the loss in equation 
( 5 . 1 8 ) .  

I t  i s  casy to show (although we must use calculus to do so) that the 
optimal chvice of K ,  I is as follows:'[' 

Notc th21t (5.19) has the wme form as (5.171. with g = c,!{c., t ~ ~ 1 .  Thus. 
when is very large. so that the costs of deviating from K* arc very large, 
then g is close to I .  and we arc back to the accelerator model. When r , :  is 
vely large, on the other hand. so that the cost3 of rapid investment are very 
lalge, thon is close to 0. I n  that tax, the capilal stock adjusts very gradu- 
ally to the target level. 

The explanation for gradual aclji~stment hcre has rclicd on quadratic 
costs of changing the capital stock. There is another reason for gradual 
adjustment. Whcn lir~ns arc uncertain about their production technology, 
that i\, ; ~ h o u t  how much output they wil l  prodi~ce for given levcls of capital, 
then it may make x n s e  frjr firms to adjust thcir capital +tuck gradually if thcy 
want to maximize thcir expected profits. even when acijustn~ent costs to 
investment arc not quadratic." 

James Tvbin of Yalc CIniversity, w h o  won the Nobel Prize in  Economicx in 
1987. hiis piotleercd another important model of invcbtment behavior based 
on thc i d ~ i i  of adjustment costs. Tisbin's famoul; y theory of investment 
start\ friim the idea that the stock market value of a firm helps to measurc 

1, tha gap hclween K and k'zI .-- 
1-he var.iablc q i s  defined as the stock market value of the firm divided 

by thc rcplucement cost of thc capital of the firm. Thc "replacement cost uf 
capit;ilq' refers tu t h e  cost that one would have to pay to purchase thc plant 
and tquipn~cnt uf the firm in the output market. If thc firm sells for $150 
million on  thc stock market. and rhc rcpl;lcen~ent cost of thc capital of the 
firm is equal to .Yi I00 million, then q woilld be equal tn 1.5. Thus, y is the ratio 

-'I1 II 'you :krc fiirrliliilr with e lc~ncr~tary ca lcu lu~ ,  1011 wi l l  knun that t h t  loss i \  ~t l inirn~zed 
whctl r/ I(n\:;fK. I - 0 .  'I'hi\ minimization cond~tiun leads TO the equarion 

Kc;i~,r;lnging tct-ms and sub~racting ( , , K  on both s i d c ~  of [he equation [catis l o  

I'rcbm which cq l~at iun fi. 1 Y I  t'nlloi\s inimcdiatclq-. 
7 ,  . . 
- I hi? result wa\ fc>und i n  Joscpl~ Zeir,;~. "investment a$ a i'rocrs., r ~ f  Search." J ( i r t r t 1 r t 1  

c! f  I ' r r l i t i r~ i r l  I:'( c i t t c r t r l y ,  1,chtunry 1987. 

" An e;il,Iy ciiscusrion OK lhc q theory is foltntl i n  .I. 'I'ubin. "A tienel-al Equilib~.iurn 
tlpproiizh t c )  hionctiiry Theory ." J c i r r n l i i l  i , f 'Morre) ,  Crc)bit rind Rrrr~kirtg. tebruary  1969. Many 
orher ;~ultlor.c. ecpucially Fumio Hiryiishi arid L;~rz.rencc: Surnmcrs. have claburuled on the 4 
thcor)- i~pproach. 
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of the cost of acquiring the firm through thc financi;~l markct V C ~ \ L I * I  the  cohl 

of purchasing the firm's capital in the output ~ ; L I - k c t .  
Tobin and his  followers have shown condition\ untlcr whicl-r y is ii good 

indicator of the profitability of ncu. Inves~n~cnt .;pending. Spcciijci~lly. whcn 
q is grcater than 1. it tends to mean that ti" is grc;itcr t h i ~ n  K, s o  [hilt 

investment should be high. Similarly, whcn y is Ichc thitn 1 ,  thl :  market is 
indicating that KTI i s  Ic>s than K ,  so that invc\lmcnl \huuld hc I t ~ w .  1,et u!, 
see why this  might be so. 

In the simplest theoret~cal setting. the valuc 4)f y f'ol- ;in cntcrpri\c 
equals the discounted value of future  dividends paid by thc iii-rn pcr i~ t i i t  of 
capital of thc firm." Suppose that thc capital stock i h  conS;tant. that thc M P K  
is constant, and thal deprecir-ition occurs ar I-atc (1. I n  t h i x  c;isc, thc div~dcnd 
in each period pcr unit of capital equals M P K  - t l ,  ;incl the  viil irc c ~ t '  (1 equal3 

In  this simple setting in which the MPK is t h e  m n c  in  ci~ch t'i~turc puri id, the 
expression for y can he rewritten as 

We can sce that y trill ~utzd to he ,grriift7r llrtrrr I ( f M l ' K  i.r .<Jrrlrr/r-r. r / ~ ( r r l  ( r  - d)  
ia,filrrrr p ~ r i o d s ,  and y will wrrd r o  b~ 1c.r.r thror I ~l'Mi'h' i.~ IP.S.Y / l r r r ) r  ( r  -t d)  
in futrlre prriods,'" 

Now, let uc  relatc q and (K" - KX). Whcn thc c:ipital stock i \  a1 its 
desired level, then  MPK = ( I .  + 4. This we found carlicr in  cquatiun (5.10). 
If K is frss than K*. then MPK will hc gre;ltet. than ( I .  - (11, wh~lc if K is 
greater than K*, then MYK will be less than Ir. + dl.?' 'l'hus, if K' i s  grcafcr 
than K in future periods, q will be grcatcr than 1 :  if K" i \  l c ~  than A' on 
average, in future periods, y will be lesh than 1 .  

In  this scnsc. the stock market give\ a sensitive and ci~hily ;iv;iiIable 
indication of the invcstrnent incentives facing a firm. Whcn thc srock m;~rket 
price is high (relative to the cost of a unit of' new capit;il), ttlc miu-kct is 
signaling the fact that  the capital stock should be r;iir;crl gl-iidually over timc 
in order to raise K up to K " .  Whcn thc stock lnarket price is Iriw. thc markct 
is signaling the need for K to fall back to a lower levcl of K * .  

There is as wctl another, more intuit ive way 1 0  unclcrst;~nll 'I'ohin's q 
theory approach. If q is grcater than 1 ,  it mean\ t h ; ~ l  thc pricc pct shi~rc of 

'' Intuitively, the stuck balue of the firm I' i \  equirl ltr thc diccr>~~nlcd V~I~III' 111 d~tlclcndr 
p ~ i d  by the firm. 'I 'hus rhe discounted value of dividcndk per unlr oI'c;lpit;~l 19 cq11;1l tc l  I'iK II' 
the r ~ p ~ l t e m c n t  ~ ( 1 s t  o f  thc capitiil uf the lirm is simply k' ( t h ~ z  i \  IIIIC ~ h c n  thc prlcu t)f'capital 
equals I ,  which is the price clf  output i n  the model). then I"k I\-I?~ dclinilitrrl-ll~c ( I  v;llue of 
the firm. This is the ba\is for the exprescint~ fnr q In  1 h 1 \  1~x1 .  For ;I p ~ n c l i ~ l  hul highly 
mathematical discus5ion of the eyualiun Tor rl, see Fu l r~ io  H i i y i ~ \ h ~ .  ".l'ohin'r h.l;ilyin;~l 4 and 
Avcrage q: A Neuclassical Interprctat~on." Et~ont~rrrr,rrit ( I .  Jauu;iry IYKZ 

This fnllows directly [rum equation (5.251. y -: I ~ r n p l ~ s z  111;ir :VPK rl - r or lhal 

MYK :. ri + r .  Similarly, q .: I implies thal M Y K  -: d . t .  

2' Note carefully that the :WPK is a declining funct~on of l l le ciipilid \ l u c k ,  z r l  [ha1 ~f 
MPK = ( r  + 4 u hen K - A'*. then M P K  i ( r -  + d )  when k' :> K * .  and Ml'K -- t r  .- dl when h' fl 

K * .  
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capital on thc stock exchange is greater than the physical cost of capi~al .  A 
firm could then issue ncw shares. use the money to  undcrtake thc physical 
invcstment, and still havc some extra earnings left over for the benefit of the 
sharchvldets. Thus. q grcater than I ciln signal dil-ecrly that by sclling 
shares, the firm c a n  profitably finance a new investment p r o j ~ c t . ' ~  

Thc r l  theory of investment is relatively casy to test beca l~se  the value 
oi'q ciln hc directly computed,  and wc can observc whether. fluctuations in 
invcstment arc closely linked to ~noverncnts  in y. Sornc research has shown 
that Ihe y values of individual firms relates to the investmel~ts undertaken by 
thosc firms. Othcr evidence has tried to l ink the economywide averagc of q 
to the aggregate levol of investmcnl. Lawrencc Surn~ners  01' Harvard Uni- 
versity, ;irnong o thers ,  has shown that the value oi'q in the U.S, economy is 
positively rclated to  thc v;~lue of aggrcg:lte investmcnt. but that the relation- 
ship is quitc weak.': Movcrnents in y do not explain much nf thc observed 
iluctuation in investnicnt. It is clear that othel- vatiahlcs in addition to q .  such 
us changes in output and the cash flow of the firm. also help to account for 
fluctua~ions in aggregate invcstmenl  pend ding.?^ 

Theorips Based on Crtldit Ra tiovt ing 

So far. all our analysis has assumed that individuals and firms can freely 
bcsri-ow at the intcrcst rate r t o  finance their investmcnt projecrs. In that case. 
i t  is  wurlhwhile t o  invest  a s  long a h  rhc return on invcslrnent is highcr than 
( I .  + ri). In pr;tctice. however. firms and households mighr be unahlc tu 
obtain thc credit necessary to  ca t ty  out an invcslment project even when thc 
pri!iect pasr;cs the test of profitability. I f  firms arc credit rationed. the rate of 
invcstment will dcpend not only on the market intcrcst rate and thc profit- 
ability of investmcnt, but also on the availability of investible funds, which. 
in lurn .  will depcnd o n  the cash flow of the enterprise considering thc invest- 
mcnt project. 

'Thc analogy with household consumption shuuld be clcar, We saw in 
Chapter 4 that current cc~nsumplion might depcnd on  current i ncon~e  rather 
than pzrmancnt income if a household is liquidity constrained. In  the same 
way, for the firm that faces credit rationing. invcstment spending might 
depcnd un the firm's current cash flow rather than on the discounted mar- 
ginal prc~ductivity of capital. 

'The phcno~nenon  of crcdit rationing has two principal causes. disequi- 
librium interest rates and dit't'crential risks in the face of unccrtainty. Dis- 
cquilibriurn intcrest rates arisc when governrncnt authorities impose inter- 
cst-rale ceilings o n  lending institutions, resulting in interest rates hcld below 

!" ,4 hidden uswmptian here is that the 11ew shares will sell Tor rhc salnc price q as the 
rxixting \h;il.e!,. IT the new invcstrnent prcieut to be undertakcn 1s a poor one. hcrwcver. then 
Rohitntncw %hare:. tu underrake thc project ~ 1 1 1  depress Iht sharc vatue per unit uf capital, and 

theret'ore no1 nccc\\nrilq pa), Cur ~ h c  investmcnt. 

!' Summers. "'t'axa~ion ;inif Corporiite lnvehtrncnt." His finding ic that a 10 pcrccnl riw 
in the stock rnrtrkct price index increases the rarlu of investment tu [he capital sluck tI.:'Kj by 
0 . 0 .  Thi~ estin~ate iiprees with other studies. 

'"~ce, for example, Andrcw Abel and Olivicr Htanchard. "-l'he Prebcnr Value of- Profits 
and Cyclical M r ) v t r n c o t ~  in  lnvcsrment." Er,or~ort~crt-ic,a. March 1YXh. 
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the equil ibr iu~n level.:' With interest rates kept zlrtifici;~lly I I I W .  invcxtrncnt 
demand tends t o  exceed thc supply of saving. and f i l -ms t hiit want t i ,  borrow 
t o  make investment3 arc rationed. The  problem uf crcdit r;itioning rcsulling 
from a]-tificially iuw interest rates has been aculc in miiny dcvcloping coun- 
tries. particularly in situations of high infl;ition. Intcroht-rate cciling4 arc 
typically ljct in nominal tcrms, 513 that as inflation l-atuh ~ I I C I . C ; ~ W .  Lhc rcul 
intcrest-rate ceiling f'iills, often t o  negativc rates. Koni~ld McKinnon ol' Stan- 
ford University haa described the scr ioul  econtjnlic incl'licicncic.~ !hilt can 
result from exten3ivc credit rationing caused b y  adrn in i~ t~- ; t t~vc  cc~r~tri)ls on 
interest ralesm3" 

Urcdit rationing also arises when lender\ a re  unable t o  ;l\he\h I hc 1.i5ks 
of lending t o  a particular borrower. I n  general, investment spcntling i \  ri+ky: 
the returns to a particular project can be cs t in~atcd .  but no1 known with 
certainty. 'lhet.efore, before a loan is made lo financc ;In invcstmcnl pro-jcct, 
the lender must evaluate the credit risk involved and dccidc: how likcly i t  i\ 
that the borrower will be able t o  rcpay thc loan, Will t hc in \~cxt~ncnl  pr.iJcct 
generate an adequatc stream of profits ro ashurl: rcpaymcnt'! I10c.s thc hor- 
rower have othcr  sourccs of wcalth that can he urcd ;is ct,lli~tcral to  guilrnn- 
tee thc rcpaymcnt of a loan? 

In practice, it is very hard for banks t o  ;lsse.;s thc ri.;k\ ot' p;lr-l~cul;ir 
borrowers. Many of the specific risks of a n  invcslnicnt p n ~ ~ c c i  ;ir-c ntlt ciisily 
observable. 'The bank mighr have to rely on :t fcw obscrviihlc chill-iic~cr~l;ticr 
of a borrower. even  though observable sign5 do nut iicidrc\> i111 lhc ~ ' isk \  of 
the particular loan. Thc s i ~ c  of thc buhinc\\ i \  onc huch chu~.i~ctcr.i\tiu, and 
small cornpanics arc much less likely to get loans than I~irgc companies. 
Lcndcrs  also tend to discriminate among borrowerh o n  t l ~ c  hahi5 01' net 
worth. The higher the value of total equity of a given firm. 111c Ic\s Iikcly  hat 
it would find its credit rationed.?'  

Thc crucial implication of crcdit rationing. rcgai-dlc.;\ ot' i l x  4011  K C ,  ih  

that thc internat rcsourccs of the firm acquire a fund;iniunt;~l impi)r.tancc in 
determining the overall level of investment. When fil-mc cLrntlot iimply hor- 
row at the market interest rate r. their ability to finnncc invcstmcn~ PI-c!jcclr 
depcnds o n  thcir rctaincd earnings and thcir f i~ turc  gcnct;~tion o l ' cahh  Row. 

Under these circumstances. the capital 5tock will nnt adju\t in evcl-y periud 
t o  its optimal level as determined by t h e  market intereht ratc and thc mar- 
ginal productivity of capital. 'Thus, credit rationing pruvidc.; anuthcr rcu\on, 
along with costs  of adjustment. fo171he slow rnovcmcnt of ~ h c  c;ip11;11 stock to 
the desired level. 

!Vntcrcst-ratc ccilingx arc somctin~e., imposed a s  a rntl;i~llrt. p~il-po~-!c.rl " rh~ ;~c~r )cc r~-  

nornic managemenl" and somelimes Yur political purpr,.;e\ o r  lo ch;ir~r~cl chc.;~p c,~-ecl~f., l o  f;r. 
,oreil sectors of the economy. H u t .  nftcn, interest-rate ceiling, ;trc ;rll sxpi.cz\ion c r l  Ihc old 
Chri5tiati and lslalnic injunctions against r rs l r rv ,  which hold th;11 I c n r l ~ r ~ ~  : i ~  "t11p11" irllclc\l rilIc\ 

~s contrary tu r r l ~ p ~ o u s  precepls. 
4' McKinnun's classical work on thi5  suh jcc~  i*  hi\ huok .ll,~r~c,? t r r t t l (  r r / > r / t r l  it1 i r  r ~ r l r ) r n t c .  

I)rod<>y>nlrtl! (Washington.  I1.C.: 'The Erotlkings Inslilution. 1 V ? 3 ) ,  

" See Charles Ci~lomiriq and Glenn Huhbar'd. "1.itlr1 IIt.lt.rogcr~c.~fy. I r ~ r c r l ~ ; ~ l  I inmce 
and Credit Rationing." National Bure~u of Economic Kc\ri~rch Wr~tk ing  l';lpcr N o  2497, 

January 1988. 
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Itlv~strrre,rl irz r~siu'enrial sfrrrctures is the expencliturc on  neLv house5 and 
apartments, as well ;IS the improvement and maintenance of existing units. 
As we noled at thc beginning of the chapter,  residential investment spending 
has gencri~lly constituted more than 40 percent of total nct privalc invest- 
mcnt spending in thc United States. Thus. i t  is very important to have a good 
understanding of this form of investment. White the basic principles of in- 
vestment thcury apply to the housing sector Iespecially regarding thc inter- 
temporal dimcnsiuns of investment). one theoretical model has proved par- 
ticulurly i~seful  in analyzing this kind uf invcstrnent. 

Our development of a theory of residential investment spending pro- 
cceds in ruro steps. First we dcrive the avcrage price for existing homes and 
apilrtrnent buildings; 5econd. we derive the level of new construction as a 
function of the pricc of existing homes and apartments. For simplicity, we 
will focns on the market for rental apartments. whilc puinting out that the 
market for owncr-occupied homes bchaves in  a very similar manner. 

At any given date. thcre is a supply of apartment unit3 that rcsults from 
thc accumulated past investmcnt in apartnlent buildings. 1 x 1  Ihe total stock 
of apartment buildings be denotcd a h  h'h (whcre h denotes housing). Further- 
more, at a n y  momen: thcre is a dcmand for rcntal unit3 that dcpends on Ihe 
rcntal ratc, which wc denote as KK. As in any usual market,  the  rental rate is 
dctcl-mined by the equilibrium of supply and demand for apartment rentals. 
as shown in Figure 3-83. 

Conliicicr the value of investing in an  apartment building and then rcnt- 
ing it to a tenant at the  rental rate R R .  Suppose that the aparlment unit costs 
)5? to purchase ,  that it depreciates at thc rate d, and that it has a resalc value 
P,,., in the next pcriod. Thcn, the ratc of return on buying Ihe apartment, 
carning thc rent RR,  and then reselling thc unit in the next period. is given as 

Rate of rclurn = 
RR + PIj , ( 1 - ~ i )  

P/ ,  

Figure 5-8 
Equilibrium in the Housing Market: (a) The Market for Rentals, (b) the 
Supply uf Ncw Housing 
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If ailowed to, people will exploit unrealized profit c)ppc>rtunlt~c.;, u conduut 
known as arbitrage. If there i5 arbitrage between the loan rn;~l.kct imtl ~ h c  
market for aparlmcnt buildings. the rate of retul-n in thc ap;~~-lmclnt rnarkut 
must equal ( 1  -t r ) .  The pricc of t h e  apartment building. Y,, , will ; t J j i ~ x t  ti) 

guarantee that thc rate of return on owning apartrncnt5 cquill.; r I r ) .  'I'hus. 

KK + Pi,, ( 1 - dl 
( I  - r) = . (5.23) 

P,i 

In the simplc case in which P,, , = P,, . which will hc true i l '  Kl i  is 
forever fixed a t  a given rental ratu, say. HHi,. thcn  c q i ~ u ~ i o n  15.23) ~-ccl~~cu.; to 
a very simplc expression: 

KKll p = 

" ( r + (1) (5.24) 

In words, the  pricc of the apartment building i s  himply cqi~;il tu Ihc I-cnti~l 
ratc divided by thc cost of'capital. IF t t i ) ,  

Thc demand for apartment rcntals dctcrmine\ Ihc rcnti~l riitc. which in 
turn,  together with the markct interesl rate. detct.minc-\ ~ h r l  s;tIc ~ I . I C C  o t ' ; ~ n  
e x i d n g  apartment building. In turn. fluctuation.i in fJjl dctcr~ninc  thcl ncw 
supply of apartment buildings. for thc simple 1.c;ixon th ;~ t  thc: c.on\tr.uclion 
Industry will supply more apartlmcnt building\ ;is thc s i~ l c  PI-icc trjr ;tp;ir-trlicnt 
buildings, P, , ,  rises. The supply of new apwrtmcnt buildings is 5hown i n  
Figure 5-Xb, as the upward-sloping supply curvc. Nr)tc .  lhcn .  wl1;11 hiippcns 
when the demand for apal-tmcnt rentals incrcaws. ;i\ \hewn i n  1;igtircl 5-9. 
Thcre is an  uutward shifi in the demand {chcdrrlc. uicu\ing ; I  rI\c in rcntal 
ralcs RR. This rise in KH is immedialcly capitalilcd into thc \iilc p t i ~  [or 
apartment buildings. which in turn cau5c.l rhe supply r>f ' t rr , r i '  ;ip;~rtrnt:nl units 
to increase, 

This lhcory has bccn developed for the c a w  of t.cnt;tl ;ipijr.trncnl\, hut it 
can also be applied to t h e  case of owner-occupicd hr?~r\ing. In thi.; c ; ~ \ u ,  K H  
refers not to a dircct rental cost (since the owncr docs no t .  prcsi~~n;thly,  pay 
rent t o  himself}, but to an Imputcd rent that ciin hc vicwcd ;I\ cqrritl 1 0  ~ h u  
rent that the owner would pay if thc hnusehold wcrc aclu;~lIy rcnt ing Ihc [init 
from a different owner, In r.eal life. the main d i s t i~~c l ion  hctu,c.cn thc 1'crtt;iI 

Figure 5-9 
Effects of an Increase in the Demand fu r  Apartnicnt I<(-ntalh: {,I) 'I'htl h1,irkct 
for Rentals, (b) the Supply of New l k ~ u s i n g  

RR 
!>, . -.:' 

' l l - + ~ I }  

I I 
I I 

- o h !  
fjiL/ o;,, 

(a) 1 11 1 



Chapter 5 Investment 143 

market and f he owner-occupied housing markc t involves a number of lax 
regulations that are different for the two parts of the housing market. 

Var~oua studies have examined the factors that dctcrminc the demand 
for huuhing scrviceq, and thus for  aggregate residential investmcnt. Onc of 
the most important variables is the age structure of the population. since 
demand Kul. housing services depends importantly on t h e  age and cornpo5i- 
tion of households, In a widely discussed study. Circgory Mankiw of Har-  
vard Unikcrhity and David Weil of Brown University, showed that demo- 
graphic trends in thc United Slates a re  likely to result in a fall in hou5ing 
demand in the 1990s. with sevcral important economic effects, including a 
likely drop in thc housing prices.?? 

lnvcstr~rnr is Ifre flow of output used to maintain o r  increase the cupiru/ 
s r o d  in the cconomy. Most discussions of investmcnt refer to physical 
investmcnt, though othcr  kinds of investment, such as that. in hrimnn cnpiruI, 
are of enormous importance. Thc nationaf accounts, which focus on physi- 
cal investment, measures three main kinds of investmcnt: i n ~ ~ s t r n r u r  in 
rrsidi~trti~rl ,stnfc.tr,res, 3-i-rci bl ls in~ss  inuesrrrrctrr, and inuurztory invesl~rlrnt. 

Investment expenditures are  far more volatile than consumption ex- 
penditures. While households altempt to smooth consumption over time. 
borh firms and households havc much less incentive to smooth invcstment 
spending. According t o  Keynes, and othcrs in thc same tradition, these large 
fluctuations of investmcnt are a major force behind the businesb cycle. 

During thc 1980s. the United Statcs has had lowcr rates of invcst- 
mcnt-as ;I sharc of gross domestic product-than must other  indus~rialized 
countries. In particular, physical investrncnt in Japan as a proportion of 
GDP was almost doublc that of the United Statcs. I f  consumer durable 
expcnditurus a re  included in the measure of investment, the difference in 
invcstment rates between thc two countries is reduccd sorncwhat. but the 
gap still remains significant. 

The basic theory of invcstment starts by recognizing that physical in- 
vestment spending is an alternative tn financial saving as a way t o  allocate 
consumption over time. This means that. for the marginal investment, the 
return t o  investmcnt should equal the return to saving. The marginal produc- 
tivity of capital (MPk' )  should therefore be equated to the real rate of inter- 
est. adjusted for depreciation. Investment and consumption decisions can be 
taken separately, in the sense that MPK can first be equated to ( r  + d), no 
matter what the household utility function might be, after which the house- 
hold optimally allocates its consumption spcnding ovet  timc, 

The  existence of taxes and subsidies modifies the investment decision. 
Taxcs on profits reduce the net (private) benefit of investment, while tax 
credits and ur,c.ritv-utr.d dc?prec.iufic,n raise the private rctul-n on investment. 
The irrvrsrr?ivr~r tu.r (.redif has boen used. on and off, in the United States 
since thc early 1960s as a way to  stimulate business investment spending. 
I'hc response of investment to an ITC depends crucially on whether the ITC 

': Gregory Mankiw i ~ n d  Llavid Weil. "The Baby Houm, the Baby Hust and the Housing 
Miirket." Kiltional Bureau of Economic Research Working Paper Nu. 2794. December 1988. 
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is expected to be re/npor.arjp or purrncrnrnt. A temporary ITC' C ; I U ~ C ~  firms to 
speed up their investment spending in ordet to takc adviru1;tpc ot' thc I ' K  
during its short period of operarion. 

Inuenror?: acc~lmrrlarioti is  the most volalilc compnncnt o f  i nvcst mcnt . 
There are three types of inventories: pritr~rr~-y i / ; p l i l . c  to procli~ct ion. .r r . ~ ~ r ( f i t r -  

ished good.$- in the course of production. and ,fi,li.s/rrbrl goi>d.r rcitd !/ to hc \old. 
Firms need stocks of primary inputs to econornjxc on thu cost of  proil~~cing 
final output. and they need finished gclods inventut.ics to smooth production 
and to avoid srorkorrts. In the United Statcs. each typu of inventory ;ic- 
counts for about onc-third of the total inventory stock of thc m;~n~~l';icturiny~ring 
sector. 

Several empirical models have been uscrl tv dcrcr'ihu invc\lmcnt, 
which the arc.elertlror l?;odei is one of thc 4irnplcs1 and most popl~l;~r.  'Phc 
accelerator model is based un the idca thar thcre is :I 51;1t~lc rcl;ition\hip 
between the desired stock of capital and the lcvul ot' c ~ ~ l p u t .  C;ndcs this 
assumption. investment is proporliunal to the r . l ~ r i t ; , y c #  i n  O L I ~  pul, and t huh 
investment rises when output acccleratcs. ?'his thcory h ; ~ \  ~ u o  r i i ;~ in  we;ik- 
nesscs. First. the model assumes the ratio of desircil cnpititl to otltput to be 
constant, even though that ratio will vary as the co j t  rd'c;rp~t;il i ~ n c l  ~uchni)l- 
ogy vary. Second. i t  assumes that investment i s  aIw;iy\ sut'ficicnt 10 kccp thc 
desired capital stock equal to the actual c;~pital htock. cvcn thol~gh thitt i \  not 

normally the casc. In spite of i ~ s  simpl~city and trh\'iuu\ limil;~tion\, thc 
accelerator theory has performed rcasonahly well in cxpl;iin ing ;~ctual in-  
vestment patterns. 

The mu'j~rstmcnt-cost rrpprocjcit acknowlcdgc\ that thc ~ I C ~ L I ; I ~  iitld dc- 
sired levels of the capi~al stock are not generally cqu;~l. I;ir,rr~s r.cql~isc timc to 
plan an investment. construct a new factory. in4t;ill ncn niachinus. :tnJ tl-;iin 

new workers. Moreover, total investment co\t\  ~ t n d  to rist: if thc firm ~-~. ;hc$ 
to complete an invcstment project in 21 very .;hart period ot' timc. ' l ' h ~ \ ,  in  
additiarl lo tt'chn~cal constraints, profit rnaximiza~ion ;ilso 1c;rtl.; firm\ to a 
gradual reduction of the  gap between actual and duxircd invc~trncn~.  'I'ohin'\ 
y fhcory ofirrv~.vrmenf.  which is a130 implicitly bawd on ~ h c  idc;~ oKco\t\ uf 
adjustment, adds the centi-al idca that the stock ni;i~-kc1 V ; I I I I L '  0 1 '  i t  firm 
relative to the replacement cost of its capitill hclp.; t i )  I I I U ~ ~ ' ; L I ~ C  I ~ C '  g i lp  

bctween actual and desired capital. 
In practice. not all households and firms c;i;i L'rcc.1). horrtlu. ;it thc 

market interest ri~tc to finance an inveslmcnr. c w n  when thc pr-ojcct i\ 
profitable. Whcn a firm is credit rationed. invc51mcnt dcpcnd.; not unlv on 
the rate of interest and the profitability of inc.c.;rmcnr. h u ~  t ln  thc c;~\h 
flow of the firm, Credir i ( r r i o ~ r i t ; ~  arises princip;illy in  two uu.rux: lir\t. whcn 
govel-nrnents put c,eilitlg.r on inrer13sr r.rrlu,\. that ktscp thurn hclow rnirrkct 
equilibrium. and second. when lenders cannor accurately ;t.;\c\s I hc r~skh of 
lending to particular borrowers. 

Inuesfm~nt in r~.si.de,;tirrl str.rrr. trir-r.3 I \  thr: cxpcnditure on n c u  hou\c\ 
and apartments, as well as the Improvement and tiiaintcn;~ncc of- c'xihting 
dwelling units. Such investment accounts for almo.;t vnc-h;ilf of total physi- 
cal investment spending in the United State\. Thc dcvcloprncnl of a thcol.y 
of residential investmcnr proceeds in tu,u stcp.;. I-it-st. ; In cy~rilihriuni rental 
rate is determined in thc market for houhing I-cntiil\ its it f l l ~ c t ~ ~ ; ~ t c \  111 h;il;~ncc 
the supply and demand for existing I-cntal units. Scct~nr l .  thc rcntitl I-;ttc (and 
expected future rental rates) detcrmincs thc sale price ut' an ;~p;~rlrncnt uni t .  
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High sale prices of existing apartment units spur the construction of new 
apartment buildings and thereby leads to a rise in residential investment 
spending. This same basic approach can also be apptied to the analysis of 
owncr-occupied housing investment. 

Key Concepts 
physical capital semifinished goods 
human capital finished goods 
pro\% i~lvrstmcnt fixed business investment 
net investment accelerator model 
capacity utilization partial adjustment approach 
marginal product of capital Tobin's y theory 
investment lax cred11 desircd capital 
cus t of capital credit rationing 
inventory accumulation residential investment 
primary inputs 

Problems and Questions 

1. Shuuld thc following forms of expenditure be considered investment or 
consumption'! Oisc~~ss your answers and note if they differ from the treat- 
ment in the national incomc accounts. 

11 .  A l'limily huys a personal computer. 
h .  A corporation buys a personal computcr. 
r,. -4 corporation pays for a computer course for its employees. 
ri. A s tudent  pays for her tuition. 
r * .  A f rrn builds a ncu building. 
f: A firm buys an old factoty. 

,L). .4 Texas oil company extracts more oil from its wells. 
2. I n  utmntry A ,  t h e  initial capital stock is worth $100 million. Gross in- 

vest ment i s  S8 million in ycar 1 and $15 million in year 2. If capitai depreci- 
;IWS i l l  10 perccnt per year, N hat is thc net investment in each of thc two 
years '' 

3. I n  thc two-period model of inwstment, ahsume thc following: the prn- 
duction function is Q - 2 A"'. thc initial stock capital is K ,  = 81. thc interest 
rille is 1 1 pci-cent. 

r r .  What i x  optin~al amount of invesln~ent if capital docs not depreciate'? 
h .  HOW bvuilld your ;inswer to (a) changc if capital depreciated by 10 

pcrccnt pet !car'? 
4. 'I'hc gcnctal lnanager of ACME lndustrics lhinks that he is doing a very 

good job bccituse thc marginal productivity of capital (net of depreciation) in 
his firm i s  higher than the intereyr rate. 1s he really doing a good job? W h y ?  
5. Households .4 and B have cxactly the same productive resources. and 

rhey t'aco rhc sanle inrcrest rate. The only difference between them is that 
househnld 11 has a srronger prefcrcnce for future consumption than house- 
hold 6 .  

t r .  Woi~ld intt.1-temporal optimization imply that household A should in- 
vcht nlorc than household B'? 

h .  HUN- M-oulci your ansucr  to (a) change in the presence of credit ration- 
ing'? 
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rises. This, in turn. raises second-period prvfit5. We can indcccl  how that 
PI.: changcs in thu amounl ;1 i IMPK2 . I  The change in the vuluc o f  thc firm is 
then equal to thc changc in profits. discounted by ( I  , r ) .  m i n w  thc cost of 
the investment: 

This change is positive if and only if M P K l  ,- 1 + r .  fhus. . j ~ \ t  ;L\  in thu ci15c 

of the household investor. Ihe firm 5hould invcht ~thencvcl- MIJh', 15 grcatcr 
than or equal to ( 1 t r ) .  

In a multipcriod setting, the criterion fur ;I profit-rn;~x~mi/itlg lirrn 
would be no different from that for houschulds alone. I n  pi~t.tic~rl;~l.  In all 
cases MPK, I should be greater than or uqual to ( r .  + ri). or thc i~~vcs tmcn t  
should not he undertaken. 

I 'I'hc proof of this is actually trickier than i l  Ioc,k~. S~nc.r ~c.c.r i t~d-pc.r~o~l p ~ r d i t \  ;irc Kwsn 

hy 

Pr: = (I2 ~t : I . .  

thc changc i n  profits i s  

The change in  Q- is given by M P K ,  AK1 + .I.iPLI AL!.  whcrc hi,: I\ thr: c'h;jr~gc 111 I:ihr~r Input 
that is induced by thc inc~.c~r~cnta l  invcctmcnt. Al.*o. Ah', = I I : .  4nc.r. A', r l  t 1 1 K ~  1 ,  
If (he firm i s  prohl maximizing, i l i s  setting MPI.!  ~t !. 50 ~ h a l  wr  lint1 t l ~ c  ~OII~WIII~ 

Thus. the change in second period profils IS jusl equ;~l 10 2.ll'K: n1l1l1ipl1crl hy l l ~ c  o f  Ihe 

investment. 



Saving, Investment, 
and the Current Account 

I n  a completely closed cconorny. one that is cut off from thc rest of thc 
wol-Id, aggregate saving would necessarily cqual aggregate investment. 
The output in the economy is divided between currenl consumption uses 
and invesln~ent .  so t h a ~  Q = C.' + I. At the same timc. the income rcccived 
h y  households. which is also equal t o  Q, must be divided between con- 
sumption and saving, so that L) = C + S, We see immediately that I = 5 ,  
that investment must always equal saving. Both saving and investment 
represent t h i ~ t  part of national output which is not used for current con- 
sumption. 

Of coursc, the saving and the investment in a national economy are 
not t~ecessarilv made by the samc households (and firms).' Somc house- 
holds might want to save without having investment projects to under- 
take, while othcr househvlds might have investment projects but no sav- 
ing. Fin:tncial markcts solve the prc~blern of getting the saving to  those 
who want t o  invest.  Through them, thc >avers would accllrnulate financial 
assets while the invcstvrs accumulate financial liahilitics. Tu takc onc 
si~nplc cx;irnple. the invesrors could issue bonds to finance their invest- 
ments that could be purchased by the houscholds that scck to save.  

In an open economy, however, in which a nation'ij residents tradc 
goods and financial assets with residents in other  economics, i t  is no 
longer tr.11~ that a nation's saving must always cqual the i n v c ~ t r n e n ~  that 
takes placc within the country. A nationi$ houscholds might want t o  save 
more than thcy want to invest at home, with the excess saving lent to  
investors in othcr  c o u n t r i e ~ .  In this case, the country would accumulate 
nct fin;incial claims against residents abroad. 

But what happens to the national output that is produced hut neither 
consumed nor invcstcd'? I t  is exportcd to foreigners, As we shaIL see. 
thcrc is an intimate relationship betwecn the saving-invcstment balancc 01' 
a country ;lnd the net cxports of the country. 

' \:or analptici l l  purposes. it is rtot necessary to distinguish a( this point b c t ~ e r n  
ho~~.;eholds and firms. $0 our discussion i s  in t c r~ns  ul' huuseholds for \ impl~cily.  
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In this chapter, w c  study the determinants ul' n ; ~ ~ i u n ; ~ l  lcntling and 
borrowing from the rest of the world. ?'he d,rfrrr.rr~ i r r  c - o j r r ~ t  t ~ / ' I i r o  I~r/lrf~rt.i, r l /  
payments is t he  key conccpr at the center  of our  di\cu\\ic~n. i In i~rlijitii~n to 
the cconomic analysis of thc current accoutlt givun in thc ch;jplct-. wc al\o 
discuss the ncm!rnt in~~ of the current account bal;incc in ~ I I I  ;ippcn<lix.) Whcn 
residents in one  country lend morc to foreignet .~ than they h t ) ~ - ~ - o w ,  and thus 
accumulate a net financial claim aga iwt  thc  I-c.;\ oft hc wol.ld. U.C \its thitt Ihc 
country ha$ a crirrptlf ucc~bnrort ~ / r r p i i t . r .  Whcn thc. cc~untry ic i ~cc i~ rn t~ l ;~ t ing  ;t 

net liability (or running down its net clairnx) ag;~in\ t  thc rc5t ot'thc wor.ld, 1hc 
economy has a c,urrent crc.c.uirnl dclficir. A currcn t ; I C C O L I I ~ I  .;urplux uxiht r, 
whcn naliunal saving excccds national investment (with lhc difl'cll-cncc lent 
abroad). and a current account dcficit exist5 &hen n;~tion;il invc\lmcnt c x -  
ceeds national saving. W e  shall see that ~ h c  currcnt i ~ u c t ~ i ~ n t  bitl;lnce is 
closely related to thc  nel export balance. 

The currcnt account has a crucial intertcmporal dimension. '1-hc ucon-  
umy as a whole. likc thc individual households (and  firm\) 111;it cilmpo\c thc 
economy, has an intertemporal budget cotlstraint. It' thc ccilnoniy run., ;I 

current account deficit today, its rcsidcnts arc incrcahing thc i~ .  nci clchl to thc 
rest of thc world. Eventually, the  countl-y will have to cut b;~ck on rlomc9lic 
cunsumption in ordcr  lo pay the interost un thc :iccuni~~l;~tccl clchtl;. A h  

domc3tic consumption is cut back, national output that w;ls uxcd I'L)I- con- 
sumption is increasingly used for net cxpol-\\. As wo shiill w e ,  thc c c ~ ~ ~ t i l r y ' ~  
net exports  a re .  in essence. its method of' paying thc intcrcht h111.dcn on thc 
liabilities accumulated while running current account ilciicits. 

6-1 A FOIIMAL ANALYSIS OF SAVING, INVES'I'MI:N,I, 
AND THE CURRENT ACCOUKT 

We now turn t o  a formal model of thc current account.  In OIIIL'J- to \implify 
the theory, wc continue (as in the past two chaplers) to a\.;umc ;L ~ l ; ~ \ \ i ~ i i l .  

fully employed economy, with a stable pricc lcvcl l i ~ r  good4 I I' -- 1 ) .  ( 1  i i tcr  
on in the book, wc will discuss the implications for thc cilrrcnt i~cct)lint or 
aggicgate demand-induced fluctu;-ltions in o u t p u ~  wirhin Ihc 1'1-;imcwork of 
the Keynesian model.) 

In a closed economy,  saving must equal investmcnt. Sincc both saving 
and  investment are a function of thc domestic intcrt.51 I-are, r .  wc can draw 
the saving and  investment schedutes, ax wc do  in 1:igurc h- I .  with si~ving ;In 
increasing function oi' r and investmcnt il dccl -ca ing  futuction of r . :  Of 
course, saving and investment a re  also functions of many other. thing\: cur- 
rent and future income, expected profitability, and st) o n .  'l'hexc othcr Lit- 
tors are held fixed in the backgl-ound whcn we dntw xaving and inveht- 
ment schedules like those in the graph. The dutnestic inrcl-c.;! nllc :~iliusts 
to equi1ibrat.e saving and investmcnt at thc level given by thc cquilihl.ium 
point E. 

We can  see the effects of various kinds of shock\ o n  c l i~rnc \~ tc  wving, 
investment, and interest rates quite claarl y .  Uonsidcr. for cx i~mplc ,  1 hc ci- 

' Remenibel. from C'hapter 4 thitl Ihc c f f c c l  of ii risc III l l ~ c  Inlclusl r;r!c on \ , ~ v i r ~ l :  ic 
amhipuuus bec;~use the suh~titution cffcct tencls 10 c;~ust saving t o  riw ~ l l i l c  t t ~ c  rrtccrrlic ctf'cct 
may cause caving to fall.  As we said in Chaptcr 4.  wc ti~he (he  norrn;il c;!\t. lo I7c cmc i n  which i l  

r ise in interest rates is associated with a rise in  having. 
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Figure 4 1  
Saving, Investment, and the 
Interest Rate in a Closed 
Economy 

fects of a temporary increase i n  output resulting from a favorable supply 
shock-a bountiful harvest, for example. Households ~liI1 want to save more 
at any given interest rate. so that the saving schedule will shift to the right, as 
shown in Figure 6-2a. The investment schedule will not shift. however, if the 
output change is strictly temporary, As long as the future production func- 
tion remains unchanged, the desired capital stock in the future also remains 
unchanged. Thus, the I schedule will not shift. The result of the temporary 
output increase, therefore, is a fall in intcrest rates and an increase in current 
saving and invcstment, as the equilibrium shifts from E to E' in Figurc 6-2a. 

Now let us consider the effects of an anticipated future increaw in 
income, one that also shifts upward the marginal productivity of capital in 
the future, I n  th i s  case, current saving will tend to fall. as households borrow 
again5t their higher future income; investment will tend to incrcase as well, 
to take advantage of the higher marginal prodi~ctivity of capital. The recult is 
shown in Figure 6-2b, as a leftward shift in the saving schedule and a right- 
ward shift in the investment schedule. We can say with certainty that inter- 
chi rares will rise, while ovcralI saving and investment might rise or fall. 

Figure 6-2 
Effects of Economic Shocks on Saving and Investment in a Closed 
Economy 
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Most economics in the world are not closed. howcvcr. thc i i \ \ump- 
tion that a country's saving and invc3trnenl must aluay\ b;ilancc i \  not very 
useful. Residents in one country can gcncrally lend or hol-I-uw fri,ll~ t h u  rcs t  
of the world, and thercby build up claims or liabilitieh ~ , i \ - ; i -v i \  I-csidcntl, in  
other countries. Thus, saving and investment ;lnulysis r n ~ ~ \ t  hc cxp:~t~clc.rI to 
take into account the international flows of finunciiil :15\c't\. 

Let B* be the net claims of a country's tc\idcn~\ o n  ~ r c ~ i ~ l c t i t ~  in I hc 1-c5t 
of the world. (We use the asterisk in general to dcncjtc ;I -'Korcign ~ i i~ -~ ; th l c . ' '  
Thc asterisk here stresses that R X  i s  a claim on foreign o ~ ~ t p u t . )  H4 I\ \omc- 
timcs called the country's net inter.,~uriotlrtl irtvc~.~rr,lorti / j o . i i / i o ~ l .  or t h u  r 1 r . i  

foreign U S S P ~  posilion. I t  may be thought of as an a>sct in  thc fij~-rli oi'ii hond 
(hence, thc notation), though in fact claim\ against the 1 . ~ 4 1  ot'thc wot-Id can 
be held in many forms: bonds. money, equitie\, and \LI on. I P  I I ~ C ~ L \ L I I - C %  ~ h c  
asscts of national residents \,is-h-vis fr>rcig~~er\, r~ritr,r.r.  t hc li;ililitius vis-it-vir 
foreigners. When B* is positive, the country is ;I t l r l l  ( . / * t * i l / / r ~ t .  oi'111c r . ~ c ; t  of' 
the world, and when B* is negative tha country i h  ;L nrJ /  i / r , i ? t r ~ / .  01' thc rc\l of 
the world. 

We define the country's current account (CAI a i  the chi~ngt: it1 its nct 
financial asset position with respect to the rest ol'thc world: 

Note that current account surpluses imply an ;~ccu~nul:~~ir,n ol't'o~.cign ii>wtc 
or a reduction in foreign liabilities. Ueficirh imply ;I decumulutior~ ot' I'orcign 
assets or an increase in forcign liabilities. 

Equation (6. I )  tells us that the current accvunl i n  thi\ pcriod ( ( 'A}  1 5  the 
change in net foreign asscts, which we denotc by itk. hctwecn 1hi5 pcriod 
and the preuious period (dcnotcd hy t he  subscript I 1. Notice t h ; l t  the lcvcl 
of B* in a given period is a result of past current iiccuunI \urpluxc\ ilnd 

deficits. Starting from an initial year (arbitrarily dcnotcd yc;~r O ) ,  thc nct 
international investment position uf a country in );car I ( I ] : )  i 4  ~ q l ~ i i l  t t )  R,T 
plus the  sum of current accounts in the years betwucn 0 ~ i n i l  r :  

In many countries, especially in the developing world, I{*  i\ :I ncgative 
number, because the countries' cirrrenr accounts hive hccn negative i r ~ r  a 
long time. The situation of the heavily indehtcld dcucloping ct~i~otr.ic\ ha\ 
generated much attention and discussion during thc pi131 clcc;idc and ha3 
become known as the Third World debt crisis. We analyrc ;hi\ crihi3 in detail 
in Chapter 22. 

Table 6-1 presents the evolution of the U .S. currcnt account anti i t $  net 
foreign asset (NFA) position since 1970.3 The N F A  nleasur.cs rhc LI-ctlitcw or 
debtor status of the United States vis-a-vis the rest o f  thu world; that is, i t  
measures the balance of total foreign assets r ? t i t ~ / i . v  tot;il Furcign liahilitia\. 

Note that the current account deficits of rhe Unitcd Sta~c.; during Ihc 
1980s have transformed this country from the rnajnr intcrniit ion;il crcclitor 
country to the world's biggest net debtor. Indeed, by thc cntl o f  I9XX the 

According to current usage. w e  uill treat the term> ' ncr ~nlcrt~,tl~c)n,ll frhvcslnlcnt 

pos~tion" and "net foreign as5et position" a$ s)nud!,ms 
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THE CURRENT ACCOUNT AND THE NET 
I N T E R N A T I O N A L  INVESTMENT I N  THE UNITED 

STATES, 1970- 1 989 
( B l 1 . 1 ~ 1 0 ~ ~  O F  CURREN?' D ~ ~ . I , , ~ R s )  

Year 
Current Account Net International 

Batance Investment Position 

2.3 58.6 
- 1.4 56.1 
-5.8 37,l 

7 + 1  61+9  
2,O 58.8 

18. I 74.6 
4,: 82.6 

- 14.5 72.4 
-15.4 76.7 
- 1.0 95.0 

1 .  I 106.3 
6.9 140.9 

-5.9 136.7 
-40.1 89.0 
-99.0 3.3 
- 122.3 -111.4 
- 145.4 -267+8 
- 162.3 -378.3 
- 128.9 -532.5 
- 110.0 - 

Souwr: t:cr~notrhic Repurl uf the P~.c~idcnt .  tW1. f Wosiritiqrofi, 
f1.C.: l i . 5 .  ( i ,~u i . r rnr~c~nt  P r i r ~ f i r r ~  OjJcc, I Y ' l l j .  T(ih/rs R-I01 
trnd H-i02,  L1trrtt lr ,r  i l i s r ~ t - . r  . 

Unitcd States had accumulated ovcr $500 billion of net foreign tiahilities." 
This is more than three times the dcbt of Brazil or Mexico. the largest 
developing country dchtors. In  spite of its size, however, the U.S. problem 

Wc hho~rltl acknowlcdgc at this point that thc data underlying 'I-able 6-1 have many 
meilsurcmcnt problems. Sornc authors hilve argued that the United States did not really become 
a net debror during the 1980s hccause the value of U.S. assets abroad is much higher than the  
official data indicates. For one thing, I: .S. investments abroad have been measured traditionally 
at hiatorac cusr. Other kinds oferrors in the data do tend lo understate U.S. debts to foreigners. 
huuevcr. While rye cannot he sure of the overall levcl of the net U.S.  dcht, it is surely the case 
that the L . S ,  net international investtnent position fell sharply in the 1980s. moving from a large 
surplus tu a much srr~aller surplus or to a deficit. Indeed, a recent estimate based on the market 
value of investments revised rhe U.S. NIIP upward to -$268 billion in 1989, still a sizable 
nunthcr, but much less than the -5532 billir~n shown in the table. 
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i s  of a smaller magnitude relative to incotnc; thu nut intel-n;itioniil liahiliticc 
uf the United States rcprescnt only about 10 percent of i t \  (i1)I'. whilc 
Mexico's net debt i s  wcll over 50 percent of 11s IillP. 

Note also that the currcnl account I S  not exactly cquiil I tr  thc ch;tnge in 
net foreign assets. A variety of filctol-\ account fo r  I h i i  di5crcpancy; lrnrc- 
corded capital flows.' which sometimes show up in lhc t~ali~ricc oi'pi~ymcnts . . under the category "errurs and ornis\ion\. val~r:ttion changus on cullling 
assets and liabilities which affect the net a \ w t  po~ition hut not  thc currcnt 
account, expropriations of foreign a'ssets, and det'a~llts on intcr.nihtion:~l dcht. 

T o  show how the current account i 5  relatcd t o  wving ;ind invc\tmunl, 
we must first look back at thc budgct constl.aint r1L';tn individl~itl hoi~\ch{jld. 
Recall from equation ( 5 . 5 )  of the prcviou\ ch;iple~- that i i ~ r  :I givcn hi1115chold 
i ,  the change in financial asset, is equal tn thc diff'crcncc hctwcen t h u  s~ving 
and investment of the household: 

&. - &-, = Q l  + ri{f.l - ('( 

Now, write the household's income a\ Y' - Q' 4 1.11' I . ;tnd I I W  I I I V  l';~cl thi11 

saving S' equals Y' - C" to find 

R - P 1  - , y 1 - / 1  

An individ~~al household can hold clainls again\! olhcr  dtlmcctic h[r~~\cholcl\ 
or  against foreigners. If we add up a11 the  nct claim\ of holi>chol(!\ to ~ c I  !hc 
net asset position of thc entirc economy. thc clairnh that XI-c. owctl h y  clnc 
household tu anothcr net ou t  of' the sum of  all household.;. sincc cl;~ims 
between houheholds are aslets for w m c  hoi~schold\ ht~t cqu;il liahil~tic\ fbr 
others. What remains ate the net cl.ciims of the t conomy  again51 thc  1-c.l~ of 
the world, which we have denoted A*. Thu\,  in  adding (0.41 ovor- :tII h o ~ \ c -  
holds we find for the economy as a whole 

0" - R" , Q + i-fj'" - [- - I 

Once again substituting Y = Q + r-Bel (I;iY/' - ( ; I l l )  1 nct inuolnc I'rom 
abroad), and S - Y - C', we can now w r ~ t c  

,g+ - p1 = ,y - / 

Equation (6.6) can be interpreted quite simply. Siricc ~t C;III hc ~-cwr-~llcn as 
S - I t ( B *  - BB",), it tells u s  that dnmestic wving can he 119cd for ~ w o  
things: domestic investment ( I )  or net fiwcign investrncnl ( /I? ..- ). 

Equations (6. I )  and (6.6) makc i t  clear that rhc cur.rcn~ ;iccoLtnl ciin hc 
expresed as the difference bctween national saving and invtl\lrncnt: 

C'A - S - I 

As long a s  domestic residents can borrow and Icnd t'rom f'orcign I-c\idcnt\, 
domestic saving and investment do no t  have tv bc cqu;~l .  'l'hc clil'i'ercncc 
bclween saving and investment is precisely rncasurc~l hy rhc cLlrrcnt iiccount 
balancz. Clearly, in a closed cconomy. tho current itccounl conccpt i \  irl-clc- 

i n  industriali~cd countrie5. the5e unrectlrdrd c d p ~ l i l l  flou-, . i rc k n t r ~ r ~  hy Ihc. clcp;jnt 
tcchn~cal term porrfolio r e c ~ l / t > ( . ~ i t i o r ~ \ .  I n the developing ivorlli. Ihew I l rws  c cilllctl r optrrrl 

f l ight ,  a ierm that has a di5tinuiIy ncgative connutatlon. LVc ;rnslr/c Ih r  I \r\ lc of ~ i ~ p ~ t , r l  111phr In 
Chaptcr 22. 



Chapter 6 Saving, Investment, and the Current Account 155 

S A V I N ( ~ .  INVESTMENT, A N D  THE CUKKLN I A(:C.CIUNT IN  T H E  UNITI-L,  s I A 11.5. 

1950- 1990 
( A S  PERCEVTAGE 01. C;L)P) 

-- - . . - .- 

C; rnss 
Private Ralance 

<; ~ O S S  Domestic Saving - on Current Statistical 
Year Saving Inrestmefit Investment Account Iliscrcpancy 

-. 

,I! = [ ~ ~ ~ ~ ~ ~ / I ~ ~ I I ( ~ v v ,  
Source: t:cr)t~ornic Kcpnrt thc Pr,esiJenl. 199 1 W r i r h i n ~ ~ i o n .  L C . :  Ci.,l'. C i r > ~ : c r - ~ ~ t ? ~ r , n i  I'rinrt~zp ( ' l f f ~ r  r , ,  IQLI  I I t r l ~ l c ~  
H-28 crtltl U-102.  

vant, In an cconomy completely isolated financially f rom the rest of the 
world rno nct claims), the current account i c  always 7.ero. 

Tahlc 6-2 present\ the t ime series of saving. domestic invcstmcnt, and 
the currcnt account a> a percentage of GDY for the United Slate\ in the 
period 1950- 1990." Noticc thal in Ihc 1950s. 1960s. and 1970s the Unitcd 
States consistently cxpcricnccd a current account surplus.  This situation 
w;i.; sharply reversed in thc 19XO>, During 1981-1980. the averagc currcnl 
uccuunt deficit was about 2 percent of GDP.  Interestingly. the current ac- 
count dcclinc in the 19X0~ was due to a sharp h l l  in the national saving ratc 
rathcr t h a n  to a rise in domestic investment. In fact, domestic investment 

IVe \ h ~ ~ ~ l d  point out one ctx t ;~  dislortion in Table 6-2. [n the L ln~ted S k i r e c ,  grojs bavlnp 
i \  n~c;i\r~r.cci ; I \  thc 5llnl nrf private wving and the puhlic hurplus. The p~lh l ic  \urpI~13 i\ puvern- 

merit having minus gr)verllmcnt mvesrrnenL. Shus. government invesrn~ent is ~ubt lac tcd  f ~ o m  
gru\F \ i l \ lng l i l ther I h a n  bung inclutled i n  lotal ~nve\lmenl,  which ~ncludes unl!: private capital 
fol.~nation I'hus. for thi.; reason. thc data undcr5tatc tmth sav i t~g and invcstrnent by rn i \c l i~ \ \ i iy -  
In!! govurnment ~nve\tmenr. Nol~etheles>, even ~f government ~nvestment wcrc prnpcrlk clag\i- 
fied. the tllrectiun vfch;tnge in recent years ( louard loucr  natiunal saving and a lu\rer current 
iiccrlllnl biiliinct.) wu111d rernllin. 
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Thc 51% major OFCD lradirmg pamrnerr ot the C S arc Canada. krrnrr (.,crrri,in?. Il.al?. I.LP.III ~ 1 1 1 1  I!>+. I r t ~ l e d  K I I I R ~ < I ~  
'I'he fieure show5 thc sum uf thc~r currcnl acc4,unlr. n~ca+urcd 121 Jullar,. r t  J I>r-trr-trr*gr- 8 1 1  i l ~ c ~ r  c v ~ r ~ t ~ ~ ~ n r a l  I 1 1 1 ~  

rncasured i n  r lu l l a r \  

Figure 6-3 
The Current Account in the Unitcd States v~s-ii-vis 0thr.r Inr l~rxt r ia l~z~~d 
Countries 

also declined in this period, but the drop in w v i n g  wah evcn mol-c pro- 
nounced. (In turn .  most of the fall in national .;aving is due to thc bch;lvior of 
the public sector, a point we htudy in greater detail in thc ncxt ch;ip(cr. whcn 
we a n a l y ~ e  formally Ihc role of the government seclor.1 

As the currenl account balance of the United State\ dcclincd during t hc 
1980s, thc rcst of the world had to be running a current accuunt 4111-p111\ vis-a- 
vis thc United States. After all, the world as a wholc i.; ;i clo\ctl cconi)lny, 
Figure 6-3 depicts the behavior of the cul-rent account in I hc Ilnitcd St;~te\ 

vis-8-vis the rest of the member countrie~ in ihc O~gan i / i ~ t i i ~n  lilr lq:ct~nc,rnic 
Cooperation and Develupment (OECD).? Thc graph clearly \how\ thc ncga- 
tive relationship between the U.S. currcnt account and thal of thc r c \ ~  oi'the 
OECD countries. As the U.S. CA dr:ficmil incl-cased t o  over 3 pcrccnt of 
GDP, the CA sidrpius among thc othcr (.)ECIl mettibc~..; rc;ichcd over 2 
percent of thcir combined GDP. 

Of course, ~ h u  auerrlgr for the  other 23 OkC'L) mcmhcr cu~rnll-ic\ hiclcs 
important diffcrences in individual behavior. Indeed. [hi\ ;~vci-;~gc ih strongly 

inAucnced by the vast current account surplusc~ in  Jiipitn and West (icrrnany 
as well as the relative weight of their economic\ within lhc O t J C : [ ) .  'l';thlc 6-3 
shows a breakdown of the current account hchavior f'or rhc Ilnitcd Sti1tc3 

The OECD is an ascnciation of 24 rniijur induslriiil~/cd C I ~ L I I ~ I I - ~ C ~ .  1 hch'e ;rlc A~~\l~i l l~i i .  
Austtia. Belgium, Canada, Denmark. Finland. Frat~cc. (;crm;u~y. (jrccce. Iccl;~r~il. Ircl;lnd, 

Italy, Japan, Luxembourg, the Netherlands, New Zealand. Norw;iy. I'c~~tugitl. Spirhn. Swcden. 
Swit7crland. Turkey, the Ufiited Kingdom. and the C:n~led Sl;i lc+. 
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THL; CURRENT ACCOUNT I N  THE UNIT-ED S.1 A I fiS A N D  ITS MAJOR TRADIN~J 
PAHTN E KS , 1 980- 1989 

Year 
United 
States Canada France Germany 

Billions of U.S. Dollars 

-4.2 - 13.0 
-4.8 - 3 -4 

-12.0 5.0 
-5.2 5.4 
-0.9 9.7 

O.O 17.0 
2 .4  40.1 

-4.4 46.1 
-3.5 50.5 
-4.3 55.7 

Percentage of GDP 

-0.6 - 1.7 

-0.8 -0.5 
-2.2 0.8 
-1.0 0.8 
-0.2 1.6 

0.0 2.7 
0.3 4 * 5  

-0.5 4.1 
-0.4 4.2 
-0.4 4.7 

Italy 

- 10.0 
-9.7 
-6.4 

1.4 

-2.5 
-3.5 

2.9 
-1.6 
- 5 *4 
- 

- 2.2 

- 2.4  
- 1.6 

0.3 
-0.6 
-0.8 

0.5 
-0.2 
-0.7 
- 

Japan 

- 1 O . X  

4.H 
6.9  

20. X 

33.0 
49.2 
85.8 
87.0 
79.6 
56. X 

-1.0 
0.4 

0.0 
I .# 

2.8 
3.7 
4.4 

3.6 

2.8 
2.0 

United 
Kingdom 

7.5 

14.5 
H . 0  
3 .  H 

2.0 
4.7 
0. I 

-7.4 
-2h.7 

-34.1 

1.4 

2. X 

1.7 
1.3 
0.6 
1 .11 

0.0 

- 1 . 1  

- 7.2 
-4.1 

S o m e :  lt~rc'mt~iiomrrl ,%ft>rirrrr/:~ F'lrnd. 1nterna1ion;il Finuncial S!atis!ics. ~r~lr.c,rud i t  t r w r  

and its six major OECD trading partners, Canada, France, Germany. Italy. 
Japan. and the United Kingdom. lor the 19XOs. 

There is yet another way to cxpress t h e  current account. Notice from 
equations ( 6 3 )  and (6.71 that 

CA = Y - (C + I )  (6.8) 

Wc dcfinc "absorption," A,  as thc sum of consumption and investment. that 
is, total spending by the domestic r e~ iden t s .~  01- 

A = C + l  (6.9) 

Str~ctly \pe;~kinp, consumption and inve3tmcnt should be interprc~ed here to includc 
guvernmenl consuniption and inveslmedt. We explicitly introduce the gnvernmcnt in our frame- 
work in  thc ncxt chapter. 
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~I~hercfure. thc current accuunt i \  ;114o thc il~t'l'crcncc h c ~ w c u n  inct,me 
and absorption: 

C A =  Y - A  (6.10) 

This was an important insight of Sidney :'ilc.uanclcl- 01' 111c M ; ~ \ ~ i i c h u ~ c t t \  
Institute of Tcchnvlogy in the early 1450s." 

Equation (6. IU) has a very in~ui t ivc  uppc;tl. C'ot1n11-ic\ rtrri L I I I - I - C ~ I  ;IC- 

count dclicits when they \pcnd tor ah\c)rI?) mor-c t h a ~ l  thcy cx1.n. 'l'hi\ rc- 
quires thcm to run down thcir fol-eign a\\c.l\ 01. to 1ncrc;Isc tlicir. nut li;thllrlicr 
t c j  the rest csi' the  world. 

Thus ,  a current account deficit occur3 whcn ;I coilIltry '-\pcrlils hcyond 
its means" (abscjrption is grc;lter than incc~rnr.) 01- whcn i t  "invc\t.; i l l  c x c c s \  
of its own saving." While rhcsc two ~ ; ~ y c ;  ~f rnc;~\ur-ing thr  c~lrl-cnt iiccount 
arc equivalent, they ocrtainly con.jure u p  d~rY'crcnl v;iluc . i oc lg r~~cn~ \  ;~hout  ;I 

current acccsunt deficit. When economists u.;int to c . o ~ n p l : ~ i ~ ~  ; I ~ O I I (  ;I C I I ~ I ~ ~ I  

accounl deficit. l h e y  tend lo  say rhar the country i \  living huyr~riti its ~nc ;~ r i \ ;  
when they  want ro defend a current iiccount dcticiI. orl thc o t h c l l ~  k i n d .  thcy 
say that the counrry 's  invesrmcnt cl imi~tc is highll, fi~vorithlc (c;~~r\ i r ig  Invest- 
ment in cxcess of niltiunal saving). Of  co~rl-\e. a cur-rcnt ;lcc.ollnt clcfic.11 i\-- 
by itself-neither a good nor a bad thing. Thc  ;1pptopri;11cnc55 of'lhc currcnt 
accuunt position muljr be evaluated in term\ of' the i n ~ c r ~ c r n p o r ~ ; ~ l  pr-o\pccl\ 
facing an  economy. 

Using the diagram in Figure 6-1. lvc  can I-c;rrlily rcc how thc  currcnt 
account is determined. l'herc wc depictcd saving ;i\ ;In inc~'c;~sing f'l~riction of 
the intercst rare and investment as a dccrciising t'unction ot ' thc intclrc\t riilc. 
In  thc  closed economy, the intcrest rate ;~dj i~st . ;  10 C C I I I I ~ I ~ ~ I - ; ~ ~ ~  wvillg and 
inves t~nent ,  as we saw eiirlirr. 

Now, Ict us  assume that the economy is upcn ;inJ thiit In I';ict i f \  

residents can borrow and lend frccly at a givc11 wurdd inlct.e\t r.it~c, which LVC 

call r. I n  effkct, w e  are making thc .~nroll-c-r,t(~trr;v r~s.~~rr~~prir~tr ,  lhat >aving 
and investment decisions in the home country-whoxe sibving i111r1 invest- 
ment are depictcd it1 Figurc 6-4a-do not a f k c t  thc uo~,lcI ~ n l c ~ - c > t  r.;~lc. Fo1.a 
given world r ,  saving and investment nccd ntlt bc cqual in thc co1lrlll.y. with 
the gap reflecting tho current account dcficit trr su~-p l l a~  of thc count1.y. 1 Y  Ihc 
world intcrcsl rate is relatively high, say, I.,, in I-igurc 6-4ii, i;tving i l l  thc 
domestic economy will be higher than invc\tmcnt and ~ h c  coirntry'5 cur.r.cn~ 
account will bc in surplus. (The currcnt accobnt \ur.pl~ts i x  rncl;~\u~.ud by thc 
hotizunt;-11 difference betwecn the  .S and I schedules at thc r ; i tc  r . , , . )  Cyan- 

versely, if the world interest rate is relrrtivcly I O N ,  r., , invc.;tmenl will 
exceed saving in the d u ~ n e ~ t i c  ccvIlirlnqr and the e c o n o m y  will hc running a 
current account deficit. 

Using this simple framework. wc c;in rcprc\cnt lhc C I I I - I - C ~ ~  ;iccount a \  
an increasing function uf the interest ratu, a\ s h o w n  in 1 . i g u l ~  (1-413. At uvcrp  
intcrest rate, the horizontal diffcrcnce b c t w c c ~ ~  t hu \ ;~ving  ; i ~ ~ d  ~ n v c + t  mcnt 
schedules in Figure 6-43 measures the currcnt ;~ccuunt .  Hy .;hitlting thc intcr- 
est rate. we can draw thc curve CA in Fipul-c h-4h. Notice th;il thc C'A 
schedulc is alway, flatter than the S schcdulc. hcc;iu.;c highc.1- intc~,u\t r;ite 

'' Sidney Afexander. "The Ilffccts uf' LScvalu;~lir~n rln ,I 11,:1rlc t ~ ; ~ I ; ~ t ~ c . c . .  ' I t ~ ~ r ~ r r ~ o t r ~ ~ t ~ r r l  

!tgonc~iunl f 'rlnd SroJf I'rrl~rrs. 19.52. pp. 26'-178. 
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Figure 6-4 
Saving, Investment, and the Current Account 

not only increases saving but also reduces investrncnt, and both of thc+c  
effects improve the currcnt  accouni.  In a later section. wc cxarnine more 
carefully those factors that arc likely to affect a country's currcnt account 
balance. 

6-2 THE CURRENT ACCOUN'~ A N D  IN'TERNATIONAL 
TRADE 

So f;11-. we have described the currcnt account without mcntioning internu- 
ticlnal trade. 'This may be surprising. sincc most of us typically think about 
the currcnt ;~ccoun t  as a trade phenomenon. a matter of exports and impnrts. 
In  truth, there is an intimate 111lk between t h c  swing-investment balance and 
the cxport-import balance, x link which Icads us t o  a more subtle under- 
standing of current account imb. <l I ances. 

When a cuuntry absorbs more than ir produccs ( A  > Q).  i t  i s  using 
rnvre resources t h m  are available l o  i t  from domestic production alone. A 
countl-y can d o  that only by i~npor t ing  gooils from the  rest uSIhe wot.ld. Moi-c 
precisely. the country musl import morc from the rest of thc wi)rid than it 
export\ to the rest of the world. s o  that  otr hrliunrr it is rccciving real 
t.esnurccs from abroad. For this reason, a currcnt account deficit tcnds to bc 
associated with an excess of inlports over exports, and a current account 
surplus tends to bc associated with an excess of cxpoi-13 over i1nport3. Now 
Ict us  look more closely a t  this rclatiunship. 

For a given amount of t ~ t a l  domcstic absorption A ,  the total spending 
is divided bcrween absorption o n  domestic goods (denoted A, , }  and absnrp- 
tion o n  imports (denoted IM): I0  

A = Ad + iM (6.11) 

"' Technici~lly. all goods wil l  he measured in units ol' the homc goods. That is. I.W 
\ignificr thc nominal value of  total imports div~ded I7y the price index of thc domestic r~ulput. 
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,4t the samc time. all goods produced ;lt homc must hc c i t t~c r  cold 
dorncstically (in rhe amount A,,) ot, c x p o r ~ c d .  X. -I'hu\. 

Q = A,,  + ,Y (6&12) 

'The country's trade balancc i+  m e a w r c d  a\ thc vdilrlc o f ' c x p o ~  I> mlnu\ 
the value of imports (TB - X - /;+I). But sincc cxpo1.14 ;II-c cqil;~I to totill 
output minus the portion of it that I \  conwmcd  domc\tic,llly r k LJ - 
we can conclude that 

Ti3 = X - ImW = Q - A,, - 1.ZI - CI - /I (6.13) 

Now, wilh the tradc balance c q ~ i i l  lo nu lp i l l  r n i l i \ ~ \  i ~ h s o r p t ~ o n .  ;ind 
w i th  the current account equal to incornc minus ; i t lwr 'p l~ot i ,  thu clill'crcncr: 
hctwcen the tradc balance and the currenl iiccou11I h;iliincc i s  1l1c rlul I ' i i c I~ r  
paymcnts from abroad (h;'F). In our mudul. Nf. i s  <imply I hc  inlcrc\l  pi^?,- 

rnents on net foreign assets. equal to rH', . ' I  C'c)nscqi~cr~tly. hcc i~u\c  ( ' A  . .  

Y - A ,  we also can write CA = L) Y U - ~  - .4. '1-hcn. using (0. 13 ) .  wc have 

C A =  TlI t r H ' ,  (6,lil) 

Undcr ordinary cil-cumctancc\. i \  sm;ill 1.cIi11ivc 1 0  the 11,arlc hid- 
ance, in which case thc  curl-ent account huliince ;~ncl thc 11-;rtlt: hiilarlcc itrc 
ncarly the samc. Current account deficit\ ol'rcn sign;~l not j11\1 i in  cxcus\ of 
invcstrnent over saving. or abso rp~ ion  ovcr  incomo, hilt i ~ l \ o  iin cxc.c\\ of 
imports over exports. It is po\>ibIr. houcvc r .  to h ;~vc  a currcllt account 
deficit with a trade-balance surpl~ls (u r  vice LC'I-\;I). it' ~ h c  c ; ~ ~ - n i n g \  on t hc ncl 

foreign as+cts: are r.elativcly large. In  Box 6-1. u.c c.x:~mir\c. rhc cIll.rcnt ;IC- 
count balances of several countries to see hob$. thc r,vcr;~ll hitlirncc.\ i tctc~;~lly 
depend on t.rade. intercst paymenrs. and c,thc~- item\. 

To summarize, thcrc are foul- differ.cnt iviryh t o  dc\crihc Ihc ctlrrcnl 
account: ( 1 )  as the changc i n  net fol-eign ashcth ( ( 'A - /I4 - / I : . ,  ). ( 2 )  i t \  

national saving nct of invcatment 1CcZ - S - I ). 13) ;I\ i nc rb~ i~c  Il l lnIl\ ;th\orp- 
tion (CA A Y - A 1, and (4) as t h e  rrade b i~ luncc p lu \  rlct I'uctcll. p;~q'mcnts 
from abroad (CA = X - !?*.I - il;'k'). 

In  past years. some economists havc atpuud i t \  i l ' ~hesc  difl;lrurlt rlcfini- 
tions hinted at difftrcnt "theories" of Ihc cur~.cnl  ; iccoi~nt. including an 
intertcrnporal theory that stresses saving and invcstriicnt: it11 "cl;i\ticity ; ~ p -  
proach" that stresses factors dctcl-mining import!, iind cxpo1.1.;; ;in ";th\orp- 
tion approach" that stresses the dc teminan t \  of ab\or-ption r c l ;~ l i vc  to in-  
come: and so forth. This dcbate among t h c  val-iiiirr huh41oJi oi' thoc i~ht  
been fruitless, however. A l l  formulations ut ' thc cut.rcrnt ;lcctrilnt ~II-c cyu;llly 
true. and all are linked together by simple ;iccounting idcnl i ~ i c \ .  .l'hcrc i\ n o  

" In rcal life, though n o t  in our siniplificd rnnrlr=l. t h c r , ~  ;lrc \r>nlc. trllicr i l c ~ l i s  tl1;lt L:III\C 

the current itucount and the ~radc  t~alance l o  diffcr. For tx;tml,lc. IIIC r-cccb~pl c r l  I o r c ~ ~ n  i l ~ d  l ~ r > l r ~  
abroad raises the current account relative tu the Iradc b;llancr. rhrbugh thc ltbrcigti . I I ~  I\ 11 Ii)111i 
nf transfer paylrlent and nu1 a receipt of incolnt. on lol-ctpll ; I \~L- I>,  :I ccblnplc~c I>l-c;tk~lcwn t~l-tht. 

diffcrcnce in  the two balance\ ic s h o ~ n  i n  Table h-3. S r l r e  rh,tl ~ h c  ~lit l 'c~-t.ncc t>c.lwc.cr~ Ihc I I , ~ C  

balance and the current account balance incltr i le~ two  c:afcp,rlc\, "olhcr p ~ r l t l \ .  \cr v lcc\.  :tnd 
incorne" and "uni1ater;tl tratlrfers." The "olhrr gc~r~dr .  ~ 1 . b  ' L C \ .  ; t r l t l  ~ t ~ c r l r ~ ~ c "  c;ltc.gor > IU- 

clude5 incornc receivcd on net forcign a\>t.\s (thc \llhc;ttcpcwy " ~ r \ \ c ~ t , \ l  ;rnd ~ l ~ v ~ ~ l c n d > " )  ;I\ 

well as reccipts on travel (touri3m). worker>' renilrt;Incc~. anti WIIIC rltticr ircr315 1 tic -'II~II:IL- 
cral trilnsfer" category includcs foreign aid a\ uell a\ Lr,trl\tcl.c from 1112 [>r.~v;ltc \ec.t<t~. 



Chapter 6 Saving, Investment, and the Current rZccount 161 

Box 6-1 - .. 
What Is Hidden by a Sulnrnawj 
Ctlw~tr t Accolrot statistic? 

Crush-cuuntry cu1np;irisons uf current r-iccount behavior. like t h ( ~ , c  
shc)u.n in T;ible 6-3. often d o  no1 go beyond Ihe mo\t aggregated level: the 
raliu uj' thc cul-1-cnt ;~ccuunt  l u  GDP. Bul while thih summar!. statislic 
conveys some impoi-txnl int'ornlatic~n, i t  also hidcs quite 21 bit. 1s ii given 
currcril accounr dcficit d u c  t o  high invcstmcnt Icvulh or  lo I vw  saving? I \  
the explanation for  the dcficit found in a trade deficit o r  in high inlc .~-c\~ 
payments oti foreign debt'? The  answers vary iitbstantially acrns5 coun- 
tries. a point that show> u p  clearly in l'able 6-4. (For. a discussion nf 
halxncc-ut '-p;~ymcn~> ticcount ing, acc also Ihc iippendix t o  this chapter.  1 

C'unsider the current account balance5 oi'var-ious cout~tr ies  in 1989. 
Noticc t h a ~  in [he  United States  thc currcnt accuunt deficit is almost 
cornplt'toly aocountcri for by the trade deficit, with thc rcsr ol' I hc current 
account close to cqui l~hr ium.  In  Japan. a major tradc >urplu\ is thc princi- 
pal cauce of thc curl-cnt account sul-plus. Behind thcsc figurcs, the coun- 
t ry  runs at1 ilnpot-tant dcficit 0r1 s c r ~ i c c s ,  as the Japanese havc grown l'und 
ot' Ir;ivcling i ~ b r r ~ a d .  Of ctrurc;e, thia siluarion ih nu1 static. 'l'he Ilnitcd 
Statcc, uhcd to h;ive a huge surplus in ~ ;crv iccs  due to high profit rcmit- 
tanccs and intcrcst payments on  U . S .  loans abroad. Pci-\i%lent current 
account dcficith havc dctcriorilted its net foreign assct positivn. h o w c b s r .  
as we saw in Tablc 6-1:- and thih has obviously reduced rhc ncr incotne 
from capital. Japan has pcrs ia te i~~ly  accumulated nt't for.eipn assct3 during 
thc period. and thus it prcscnls thc upposite case.  

For major debtors.  huch as B ~ - t l ~ i l  in the table: the currcnt account 
shows u t.elative1y small surplus of $4.1 billion despite a masxivc tl-ttdc 
S U I P I U S  of $19.1 billion. Hugc intcrcxt payrncnls on foreign debt accounr 
fill- most ul' the discrepancy. Hecauhc of this f:~clol-. in 198H Brazil had ;i 
cul-rcnt account deficit together with a huge tradc surplus. .41nong scrvicc 
payments. worLc~-s '  remittances are a very impui-tan1 source of foreign 
exchange on thc currcnt account fur countries such as Turkcy.  and .  to a 
lesser extent. thc Philippineh. Notice also that workcrs'  ~~crn i t tances  rep- 
resetit a substantial outflo\v ooi'li~nds from the United Statcs and Japan.  as 
fol-cign workers iittracted by high wagcs in the United States send moncy 
back to thcir f:lmilies in their native countrics. I11 othcrl- count]-ies such as 
Spain and Thailand. tourism is a major forcign-exchange earner.  Indeed,  
tow-ism is thc must imporlant soul-ce of foreign exchangc in Spain. with a 
net contribution of over 513 billion in 1989, or about 70 pcrccnt of the 
country's exports .  

h linal group of countries get much  of their foreign exchangc o n  
current account through unilateral tr.ansfcrs, that is, gifts from other na- 
tion,. China,  India, Indonesia. Bangladesh. Egypt. and Is]-acl collect the 
must dollars through official development assistance. as  shown in Table 
6-3. However,  if the ranking is madc as a proportion of the reoipicilt 
country's GDP. the top 1 1 earners of grants are in Africa. 
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TABLE 6-5 

C ~ U N  [ - K I ~ S  THAT K E U E I V E  EXTENSIVE OFFICIAL DLVEI-OPMENT 
ASSISTANCE, 1989 

... 

Amount 
(millions of US$) As a VC oi' GDP 

China $2.227 Mozambique 59.1% 
India 1.874 Somalia 38.9 
Indontsii~ 1 .X30 Tanzania 32.0 
Bangladesh 1.701 I .csotho 26.0 

Egypt 1.578 Malawi 14.9 

Israel 1.192 Chad 13.5 

Pakis~an I .  119 Mali 22. f i  

Kenya 967 Lao PDR 22.5 

Tanzania 918 Mauritania 10.3 
Philippinch 83 1 Burundi 18.6 
Sudan 76 0 Central African 
Mn7.ambiquc 759 Republic 17. I 

Nepal 16.0 

Source: M ' o i . 1 ~ 1  Utrnl ,  World Development Kcport lY91 f:l.'r.tt. FoI-L. 0.rf;wd L'trivrr.5ir~ P r p j . 9 ,  

1 9 V l ~ .  l i r h k  20. 

separatl: "intcrtcmporal theory" o r  "trade thcory" of the current account. 
Each of the approaches, PI-opet-ly specified, must lead une back to the samc 
more basic considcrations. 

6-3 THE DETERMINATION OF THE CURRENT ACCOUNT 

In  this scctiun we study at greater lcngth the factors that influencc the 
current account balance in  a small country facing a given world interest ratc. 
We focus on thc ctTccts of different shocks that may hit the economy- 
changes in world interest rates, fluctuations in the terms of trade, and invest- 
ment movements. 

World Itr f e r ~ s t  Rates 

The iirs~ fiictol- of importance is the world interest rate itself. Note in Figurc 
6-4 that ;IS the world interest rate riscs from I., to rr,, domestic investment 
falls, saving rises? and the current account moves to a surplus. Thus. there i s  
a positivc relationship between the current account for thc srniill open econ- 
omy and the world interest rate at which its residents borrow and lend. 

Kemember that current account changes have effects on both financial 
and Il-ade flows. Suppose for a momcnl that the economy starts from curl-cnt 
accuunr ba1;tnce at point I.,, i n  Figurc 6-4. A rise in interest rates makcs the 
currcnt xccount go t o  a surplus, as consumers have more (consume less) and 
invcst less out  of the fixed amount of national income. The decline in domes- 

- 
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tic absorption mean3 that imports frill and 1ha1 a gl-ci~tct. :unoicnt oi'di,n~c\t~c 
production is available for cxport.  Thus, Ihc shitt ro cur.tent ;accoijnt wrplu\ 
also implies an incrcase in net expurl\ ,  a ~ ~ ( l r l r ~  phcnomcnon. 'I'hc. f i t i r r t t ~ r t r l  

counterpart of the improvement in the tradc hali~ncc i\ Ihc ;tcc~r~n~~l;ition of 
net foreign assets, B*.  

Investment Shucks 

Suppose that investment prospect5 irnprovc in  il srni~ll cconollly rh;tt t'iicc~ a 
givcn world interest rate. I n  Figurc h-5, t h i \  is repl-cscritvtl ;I% ;I ' rhii ' t  to the 
right in the investment schedule. I f  thc ccunurny 5ti11~lcrl 1'vi)rii cquilihrium at 
point A, the current account m u l e s  to a deficit of n~i~gnituclc AH. I t )  1:igiii-e 
6-2. the effect of the invcbtment shock on u cltr5cd economy, %;I\ m;~inll; lo 
raise intercsl rates. Here. in an open economy, thc Clor11~4tic ~ I I ~ C I - C \ I  rate i j  
givcn b y  thc world rate. Thus .  an investmcnl sur.gt: hax  ii ilctcriol.i~ting et't'ecl 
on the currcnl account. while intci-cst ratcs rcrnain unchi~ngcd. 

A good example of such il phenomenon took pl;~cc i t1  N i l r w i ~ y  itf'lcr thc 
major world oil price incl-ease in 1973. The oil \hock 1n;iclc i t  h~ghly prt)li~ilhlc 

Figure 6-5 
.1-17(1 Currcnt Account  L~nd 
Improvt>d I n v t ~ s t m t ~ ~ ~ t  
0ppi)rttlnitics 

to invest in uil exploration and devel(>pment in thc N o r t h  Sc;i. No]-way'% 
investment-to-GDP ratio. which had avcl-aged 28 pcrucnt during l965-IY73. 
increased by a full 10 points to 38 pcrccnt during 1974-197X. Mo\t of ' th i \  
surge in capital formation went to cnergy and c nc~py-r~l i~ tcd  vcrlt u r c ~ ,  in- 
cluding the  oil and gas pipeline betuccn Norwiiy i~nd We.;! (;c.r.m;iny. 13c- 
cause thc country's saving rate changcd litllc (and cvcn t'cll ;i hit I ,  howcver. 
the result of this investment 5urge ua\ a m;l\sivc CIII-I-cnt ;~cc{)unt dclicil. 
which reached almost 1.5 percent of ( iDP in 1977.'? 

Oufput Shocks 

In  many countrics. output occa\ionally drops ~crnyo!'iirily hcci~usc of' (rnf'ii- 
vnrahle weather conditions or other exopenouh .;hocks to ;I mi!jor wctor of 
the economy. 'fakc the ca3e nf an agl-icultur;il ctwntl-y hit by ; I  x v c r e  

'! Fnr an analysis ul' currcnt account heh;hvior i r ~  borh ~ r l i t t ~ \ l r i i r l ~ / c d  : ~ r ~ l l  rlccclrrping 
economies. see Jei'f'rey Sacth. "The C:i~rrrnt Accor~nt ;ind %I;~c:~-trcc.r,~~rrr~~~~ , Z t ( i ~ ~ \ l r ~ l c r l r  111 Ihr 
1970s." Rror7king.s Pup~r.r  t l r l  Ec.imotnic' A c t i r , i r ~ .  1 . ILIX 1 . 
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Figure 6-6 
The Current Account and a 
Transitorv Output Decline 

drought, or i i  Gal-ibhean country hit by a hurricane. The life-cycle theory of 
saving pt-edicts that people want to maintain a stable consumption level 
dcspitc the temporary decline in output, and thus aggregate saving will de- 
cline in t.esponse to thc shock. For a givcn amount of invcsrment. the current 
account uill detcrioratu. as Figure 6-6 shows. If the country started from 
equilibrium ;it point A .  thc cul-rent account dcficit after t h e  temporary shock 
is A I '  i n  thc graph. (Relnemhcr from Figure 6-2 that in response to a lernpo- 
rary adverse shock, the closed-economy response is a rise in intcrcst rates. 
and some decline in domestic invcstmcnt.) 

If  thc shock is permanent? however, thcn saving should nut f-all signifi- 
cantly in rusponse to thc shock. Instead, i t  makes more scnw to reduce 
consumption by the amount of'the fall of output when the decline in output is 
pernlanent. Thus, with a permanent decline in output, the current account 
docs not shift into dcficit. (In fact. if investnlent demand falls in response to 
somc long-term adversity . the  current account might actually turn to surplus 
dcspitc the decline in cun-ent output.) 

T~wt~s-of-Trade Shocks 

'I'hc tcrrns of wade. which will be denotcd as ] ' I - ,  is the pricc of a country's 
exports rclutive lo the pricc of its imports I TT = P,y)P.zf) .  Because couiltries 
export morc than a single gi>od. P,y shu~rld be interprctcd as a price inclc x for 
all cxport goods. Thc same applies to P,%[. A crucial aspect of terms-of-trade 
change?. i s  that they causc income effects for the country, effccts that are 
akin to shifts in national output. A rise in the tcrms of trade mcans that P.,- 
has gone up rclative to Pt, .  With the same physical quantity of exports, the 
country can  now import more good\. The country's I-eal income riscs be- 
cause oi' the greatcr availability of imports.I3 

A rransitory rise in the terms oC trade implies il transitol-y increase of 
incotnc rclative ti7 permancnt income. Consequently. aggregate saving in the 
country uill tend to rise hccause of consumption-smoothing behavior. Skirt- 

' '  A 51rnplc nlciihllre of'thc percentage risc in rwl income causcd by the change in 7'7- i? 
Ktou~td :\h follow\: multiply thc percentage cht~npe in the term\ of trade by the <hare of lrnpurt., i t1 

GNP. 'l'hus. i f  rhr k r m s  of  t ~ a d c  i~ t~prvves by 10 percent. whilc t he  import-CNP ratio 1s ?O 
pct,ct?nt. the (ernis of [ r i d e  improveniel~t i s  akin to a 2 percent (20 percent times 0.10) ilnprovc- 
rnt.111 in real n;~t~onal  incnmc. 
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ing from equilibrium, the current accailnt will tcnd ti, mow t o  ;r \ur.plu\. 
Following a permanent rise in thc term\ of' tradc. howctve~-. h i ~ ~ \ c h c ~ l d \  wil l  
adjust thcir real consumpliun upward  by the anlourit of Ihc tcrrns-of-lr'adc 
improverncnt. Saving ratcs d o  not necc\\:i~-ily ri.;c in 1h14 c;ise, iind the 
currcnt account doc\ not necessarily nlovc tow;~r.d or inti] ~ 1 1 - p l ~ 1 l r .  

Colombia, for cxamplc. has cxper iencc~i  \i/.ahlc tcliiporiiry inct~rnc 
fluctuations when the price of i t \  m i o r  export, coft'uc. h;l\ charigctl ru l i~ t i~e  
to other  price\. I n  the late 19705, a major risc in Ihc rcl;~livi: p1,icl: O F  ctd'f'cc 
had signiiicant ci'fects throughout the ccunomy. Thtl tn;~cr-rbccr,nomic rcwlt 
WiiS true tu t he  theory. Ilornestiu .;aving wcnl up ii\ ;r prop~l~-t ion o!-I;l>l';~nd 
the current account improved significantly .I4 

The theory of the current  account.  thurcl'or~i.. or'fcrh an  imp{)rtitn~ prc- 
scriplion for the "optilnal" re5ponsc t o  flrlctuat~ons in t hc tcrnrs 0 1 '  tr.iidc. I f 'a  
change in thc letms of tradc is temporary, i t  .~houlil he ithso~.l>etl by chi~ngc$ 
in the cul-rent account; that i \ .  .n tcrms-of-t~-;idc iniprc>~enic:nt \h i~uld  r,c.\~rlt in  
r-l surplus, while a terms-of-tsadc declinc \houlil Icad to ii deficit o n  the 
current account. If a change in thc tcrrns of tradc i \  purrn;Incnl. houscholtl5 
arljust their consunlption level\ in r c lponw to the \hocks \o 111at .;;lving r-it~cs 
do not fluctuate. Permanent shifrs in thc tern19 of~r'iidc \ h o ~ ~ l t f  ~hcrcforc  h;rve 
litrle efikct on the currcnt account fcxcepr ; I \  ~ h c  7 7  \hock r n ~ g h ~  ;iFfccl 
investment spending). 

This basic w i d o m  i s  sometimes cnc ;~p \u l a~cd  in thc phi-;i\c "lin;lnct: a 
tempor:~ry shock; adjust t o  a permanent .;hock." 'I tic tcl-ln "lin;tncc" hcrc 
means to borrow or Icnd-to run cun-cnt account \ ~ t r p l ~ ~ . ; c z  01. dclicit h-rn 

rcsponsc 1.0 transitory disturbances: the  term " ; d ~ u \ t "  rric;ln% to v;lry thc 
consumption levcl LIP or down in response t o  pcr.rn;incnt 'I I shtrcks. ' I  hi+ 
gencral principle is a fundamental guidcpuxt for ~ h u  Icnrling polic-ics o f t h e  
International Monetary Fund (1MF). The IMF u.a\ l'or.mcd it~imccli;itel y ili'ler 

World War  11 t o  assi5t countries w i ~ h  extcrnal p;iyrnunI\ diffic~lltic\ i~nd  10 
promntc international stability in the  monutilry hy'lcrn. 111 I9h2, Ihc IhlJ: 
crcated the Compensatory Financing Facility (C'FI;). ;I Iil;~n r'lrntl clc\igncd 
explicitly to makc loans t o  countriec s u f f r i n g  t t<mpo~rrr , i  .~ht!~-~f; t l l \  in cxport 
earnil-tgs. To qualify for a CFF loan. the country 11111.11 dcmowt  r ;~ Ic  in prcci\c 
detail both that it has suffcred a declinc in expc1t.t ciirning\ i ~ n d  !hi11 the 
shortfall is temporarv.  If the shortf-ill appear\  11) hc pcrrn;~ncnt,  thcn ~ h c  IMF 
does  not makc il CFF loan. and instead advises thc  counlry to L I I I  h ; ~ k  on 
spending levels to match the shortfall in its cxport.;, 

The idea of financing a temporary shock hut a c l i ~ ~ ~ t i n g  lo i l  pcrm;~ncnt 
shock represents both a "normative" theory (what \ / ~ c ~ t / r /  h;~ppcn)  ilnd a 
"pusi1ive" theory (what  will happen) of'thc currcnt ;iucoi~nt.  Hut. ; I \  w c  $hall 
see, positive theory sometimes falls short of predicting wh;it ; ic~ually hilp- 
pens to the current  account .  Thc posirivc thcol-y of thc C I I ~ I - C I ~ I  ilccount 
depends on various assumption\: that ccvnomic agent\ ;rru rii~ton:~!, inter- 
temporal uptimizers: that they are  able tn dihtingui\h tcrnpor;iry !'I-om pcrmii- 
ncnt shocks; and that they are ablc to  borrow iind lend frcciy in t-cspon\c to 
those shocks. We shall soon see that these ahsurnptiirnlr m;ly a,ull hc violiitcd 

'.' Seha\ti;in Edwards has studied t h ~ s  l n t r r c \ t i n~  rlpcrlcncl: I n  h ~ \  ~ ~ r ' r i c l c  "( t ) ~ ~ l ~ r ~ r j d ~ l ! :  

Export l'rices and thr Real Exchangc Rare In  I)c~elr,pir~g ( ' o~~n l r - r c \ :  ( 'oflki~ 111 ( ' r ! l < > r ~ ~ h ~ i r .  ' I r l  5. 
kdward5 and L.  z4h:~meclq cd\ . Ec o t ~ i ~ ~ ~ i t  Ad/,,., t ~ ~ t ~ t ~ t  ~ i t d  / - . I (  /I~IIICI, !{III~\ ! h ~ ! r l ( q ~ i n ~ l  

C'~>UIII~~C.\ (C'hicagr,: lLin~\;rr\ity ot Chicapo ['re\%. I YHh) .  
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in real ccunomies. In particular, when govcrnmcnl s act as bvrrower3 and 
lendcrs. they oftcn thil t o  act as f'arlsighted intcrtemporal milximizerx. 

Thus, when many developing countries cn-joyed largc terms-of-tradc 
irnprtwuments at the end of  the 19705. they failed tu run current account 
surpluseh a s  thcory predictcd they would. Instead. thc government\ in t h e w  
count]-ies oftcn acted a s  if the [el-ms-of-tracic improvements were permanent 
instead of'tr;insitnry, and they raised spending by the fidl amount of thc reill 
incornc p i n ,  even though t h e  gain was likely t o  be short-livcd. Mexico. for 
example, \pent the hugc windfall in  oil export carnings that arose when oil 
prices shot u p  during 1979 and 1980. Once the term\ of trade revcrscd in thc 
early 19XOs, Mcxico and nthcr  such govcrnrnents found thernselvcs with 
unhuxtainahly high spending lcvels and big pvliticai difficulties in culling 
spending back down to managcablc levels. Oftcn it t ook  a dccp crisix- 
cconomic and political-before government spending levels ulcrc cut hack 
to sustainable levels. (Wc \vill diccu\s some of thesc at!justment problem\ in 
the next chtipter. and again in Chaptcr  22, when we analyze the dcveltrping 
country debt crisis.) 

We have wen that pcrwnal  saving and investmcnt decisions in a particular 
period infucnce snmeonc's  future path of'cunrumpt.ion and inctimc. A per- 
sun who borrows today must consume less than  hi^ o r  her  income in  the 
fururc in ordcr  t o  repay thc  loan. Similarly. the level:, of national xaving, 
investment, and the current account influcncr: the f i~ tu rc  path of conhump- 
tion and inccsmc l'ol- the economy a s  a whole. 

Suppose thaI a natural disaater make3 output fall t c r n p o ~ ~ r i l y  in thc 
currcnt year.  A dccline in the count ry ' s  output  translate+ into lower inconlc 
for the average houschold. A\ individual hc\uscholds attetnpt t o  \mouth their 
con~umpt ion  b y  borrowing againht higher futurc income. aggregiite saving 
declines, and the national economy experienccs a deterioration in the cur- 
rent account. The country then borrows from abroad,  or at least runs down 
its misting stock of foreign asscts .  In the f'uture. i t  will have to concumc lcss 
than income in urder  tn repay the debts  incurred today.  

An example of this phenomenon was Ecuador in 1987. When a major 
earthquake destroyed 35 kilometers uf the country 's  oil pipeline. i~ left oil 
production intcl-rupted for live months, Oil is Ecuador's principal cxport.  
and the earthquake produced a sharp but temporary dccline in the country's 
income. Consequently, national saving collapsed and thc current account 
reachcd a deficit ot' about 12 pcrccnt of GDP. Following that crisis and thc 
foreign burnnving that i t  p tovokcd,  Ecuador will have to restrict consump- 
tion to c rv i ce  the debts incurred during that year. 

The Intertemporal Budget Cons frtaint in the Two-Period Model 

We can also cxamine thc country's intcrtcmporal budgct constraint hl-rnally 
using the two-pel-ioci model. Suppose. a \  we did at the houhchold level, that 
the cuuntry \ tar t \  wilh n o  foreign assets IR; = 0). I n  that caw, the valuc of 
B* in period I (R$ is equal t o  the currcnt account surplus in the first pcriod: 

RT = QI - C', - I I  C A I  (6.15) 
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The change in net foreign a\set\ from thc to ~ h c  \ucor1~1 pcriod is 
the current account balance in thc second pcric~d: 

But under the rules of'a two-period modcl. thc co1lntr.y m u \ [  cnd with 
no net foreign assets ( R p  0). and i t  undci-t;ikc\ no invtst~ricnl in Ihc w c o n d  
period (I1 = 0). Therefore. w c  c;ln comhinc cq~~; l l i i ln \  (6.15) ;inti (h.16) to 
obtain 

Thus, we see that what was t ruc f o r  individual hr,~~.;chold.; i\ a l w  truc 
for the nation as a whole. Countries too arc ho!~nd ky a rra/icurlr/ i t ~ t r , - / r ~ ~ ~ r -  
povul hudgc.t c*o/lsrrcr i t l r :  the discounted value 01' ;tggr.cg;~tc ct~n\umption 
must be equal to the diccnunted value of natii~niil p~ - r~ luc t i r~n  r1c1 o f  in- 
vestment. 

Take ;l simple caxc  here there arc nv ;it tractivc invcst~ricnl opportuni- 
t ies. Undcr these conditions. the economy'r o n l y  iiccision is h o w  m u c h  to 
consumc today and how much to save. I n  Figure h-7. thc C ~ J I I ~ ~ I - ~ ' S  hutlget 
constraint is shown by the l int  C'C'. bur :ill thc point\ on C'C'. C' ,  t 

CJ(1 - v )  = QI + t 1 . 1 .  '1-0 thc roulhc;~st uf point (1. thc uci~oorny 
would be runn ing  a curtcnt account cicfic~t in lhc tir\t pc~-io<I, will) 1 ' ,  --, PI.  
To thc  northwest nf poinr Q, the country would hc running a c ~ ~ r r c n t  ;~ucount 
surplus. The point where thc economy will ;~ctu;~lly loc;~tc ;dong Ihc hudget 
line depends on t h e  prefercnccs of the hi)ciet y .  

Three t'rlndamental conclu~ionx emcrge f h t ,  thix ;rnalysi\: 

1. If cunsumptinn i +  grcatet than output in thc  first pcr,iod QI,. 
thcn consulnption has to be xmallcr th;~n out put i n  I he sccond pcriod 
(C2  < Q2) .  The reverjc is also t ruu:  if (', -- Q,. t h c l l ~  C ' ?  - Q I .  

2. Sincc, in the absence ot' investment. rhc tradc-hitlitnccl c ~ ~ r p l ~ ~ \  i \  the 
difference berween output and uon~urnprion ( 111, PI - I ' ,  1, lhcn 
the trade def ic i t  in thc  f i r s t  period mu\t hc m;~lched by i i  trade 
surplus in the second period, 

Figure 6-7 
The Cr)untryJs Ruclgct 
Constraint ,111d t h i ~  C'urrcnt 
Account 
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3. If the counl~-4 runs a current account deficit in the first period. 
thereby incurring forcign debt. it must run a surplus in the future, in 
order to repay the dcbt. Similarly. if it runs a surplus in period I ,  i t  
mu.;t run a deficit in perlod 2. 

Algzhniically. wc can state the countrq.'~ intcrtcmporal budget con- 
utraint in  scvcral analogclus ways. First, wc have seen that the discounted 
valuc of consumption must be cqual to the discounted value or output net of 
investmcnt. Second. w e  can rearrange terms i n  cquation (6.17) to desuribc i t  
in  term5 oi'the tradc h;ll;tnce in thc two periods, Since TBI = Ql - - I ,  
anti I'B? = 0: -- C', . it is caay to verify that the discounted value of the tradc 
balance.; ha\ to hc equal to x r o :  

This means that a trade deficit in the first period must be balanced by  a trade 
surplu5 111 the second period of equal present value. 

The third way of' cxpressing thc country's intcrtcmporal budget con- 
straint i h  in  terms of rhe current account. Since an ccanomy's currcnt ac- 
count i x  cqual to thc ccunomy's acoumulalion uf net foreign assets, we havc 
1',4, = 13; -- U5 ;~nd C'A. = B? - B , .  Assuming that the country starts with 
no net foreign assets ( R :  = 0) and ends with no assets (RT = O ) ?  we must 
have 

CAI + {'A1 = 0 (6.19) 

Hefore muving on.  we shol~lil stress one key qualiiication. l'his analy- 
sis assilmcs that a debtor always honors its debts. and the budget cnnstlAaint 
is derived undcr that assutnption. There are cases, of grcat irnpartancc, in 
which a dcbtol- either cannot or chooses not to repay dchts incurred in an 
earlier period. In a domestic economy, debtors cometimcs go bankrupt and 
arc unable to rcpay. In the international economy. uhcrc enforcement of 
conlracts is mol-c difficult, debtors sometimes choose not to rcpay. I n  thc\c 
cascs, the hudgct ccinstraint may nor hc as stringent as most arguments 
suggest. (We return to this issue at the end oT the chapter, and again in 
Chaptci- 22. when wc discuss the developing country debt crisis., 

1,cl u:, consider a spcciiic illustration of thc interten~poral hudgct con- 
straint to clarify cuncepfs fi~rthcr. Suppose that the saving and consumption 
prci'erences of individual households lead to a particular choice uf consump- 
tion in  the C'C schcdule so that, say, C, < Q1 for the economy as  a wholc. 
This situation is reprcscnled in Figure 6-8, and the appropriatc balance-of- 
paymcnts accounts are 5hou.n in Table 6-6. The hoi-i~ontal distance bctween 
0, and C, measures the currcnt account surplus and the trade-balance sur- 
plus in pcriod I .  Notice that thcrc is no difference bctwcen the two measures 
in  this casc. Why? Because the country 5tat.f~ with no nct foreign asset+. 

Damestic households will he lending, on aggregate, an amount 5; = 

Ql - Cl to the rest ut' the world. This capital outflow exactly balances the 
currcnt ;~ccount surplus. In the second period, thc country consumcs C', ;:- 
0.. Thc curl-ent account i s  in deficit while there is a capital inflow. 

I t  i s  worthwhile to mention how these transactions would be recorded 
in the balancc-of-payments accounts kcpl by the governmcnt. (A detailcd 
description of balance-of-payments accounting is given in the appendix to 
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Period 2. , 

C' ? - - - - - - 

Q? ------ A - -  

ic.4; 
surplus 

I I 

c ,  Q I  
Period I 

Figure 6-8 
The Uucigct Coristraint 2nd '1 

Cuntemporary CIurrvn t 
Account Surplu., 

this chapter.) Thc accuunting of the balancc or' p;iyment\ t'or this hypothctl- 
cal country will look like the schedule shown In Tablc 6-6. Wc nced to 
introduce here just one  ncw point in order to proccctl. A cupit;~l outflow ic 
termed, by accounting convention. to he a deficit in c;ip~tal iiccount o f  the 
balance of payments. (And a capital inflo- i h  tcrmcd, hy acco~rntinl: conven- 
tion, to be a surplus in thc capital account of the halancc ot'piiynicnt+.) 'Thir 
means that the current account and the capital account i~utornntic;~lly add to 
zcro, as shown in the table. 

The Intertemporal Budget Consfraint with Many Pcriuds 

So far i.ve have derived the intcrtemporal budget constraint in u t wo-pcriod 
framcwork. but i t  is easy to extend thc analyhis to many period\. For T 
periods, with ?' > 2. we simply dcrivc cxprcssiuns lhal arc unalr~goux to 
equations (6.171, (6.18). and (6.191, rjhvwing thal thc discounted valuc of 
consumption musl equal the discounted value of out put ncl oi' inveslment, 
that the present discounted value of trade balancex m u h t  cqu;~l zc1.0, and that 
the current account  balances between r = 0 and I = 7' must sum t o  rcru. 

The extensions from a two-period model to a 7-period modcl arc rather 
straightforward. A new subtlety is added. howevcr,  in  the (quite rciililtic!) 
casc thal there is no known final period Tat which all loans muht hc pilid OR. 
If time just goes on without a final date. does this mean l h ~ ~ t  u coilntry can 

BALANCE-OF-PAYMENTS ACCOUNTIN(; I N  THF. 
T w o - P ~ ~ r r ) n  M o n ~ r .  

Period 1 
- - -  . . . .- 

Period 2 

Current account QI - CI C Q I  ( ' 1 )  

Trade balance al - ('I --i 1 t r)(Ql C,) 
Service account 0 ~ ( Q I  - ( ' , I  

Capital account - (Ql  - C I )  ( @ I  - ( ' 1 1  I 

I 
Total (of current account 

and capital account) O (1 ! 

I 
I 
I 

I 
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borrow atl?. amount from the rest of the world. without concern for rcpay- 
ments. knt~wing that it can always simply borrow more in thc future to I-cpay 
any past debt'? The  answcr  i b  no. The  inrtrnutional capital rnarkets will still 
requirc that thc country live within its mcans. in that Iro lertdrr rrci l l  lcrtd .so 
rn1rt.h l o  tr c.otitltrjl ,jilt4 rc . l~ir , ir  tlzo only I I Y I ~  to arpLry i.r to horron. tlre rit?rortrrt 

drcr etrt'l~ y cpriod. 
A ~;chcme  in which borroucr  lakes on too much dcbl r t ~  inorcase 

current consumption. for  example), and then plans to repay i t  by borrowing 
the money nccded for dcbt servicing, is known as a Ponci s t ' h r r t ~ c .  Cun- 
sidcr what happcns in such a sclletne. Suppose the borrower owcs a debt D ,  
Whcn the debt I1 comes  due ,  thc horrou?cr owes ( 1  + r ) D .  If i t  takcs a new 
loan squal lo  ( I + r ) D  t o  pay oft' the  old lendcr, it now owcs a larger amount  
to thc ncw lencler. In the next pcriud. the borrower will have tn  pay ( 1  + 
r)'U, and again. it plans tv bort.ow this larger. amount to makc the repayment. 
I n  the follouing period. the borrower will ovic I I +- r)'D. In each pcriud. 
then. ~ h u  debt wil l  grow at the geomctl-ic rate ( 1  + I . ) .  

Credit tnarkcts prevent this hchavior (or thcy do not supporl such 
behavior indefinitely): lenders requirc that 11 borroivcr's debt stay wirhin 
bounds. and a1 least thcy d o  not allow i t  to grow at the gcornetric rate ( 1  + r - ) .  
It can bc provcn ~nathematical ly that uhun thc debt is ctmhtrained-by thc 
prudent behavior of lenders-to grow less rapidly than the geometric rate 
( I  + 19 .  the borrowcr is forced to live within its mcans in the scnsc that the 
prchcnl discounted value o f  all its future consumption must equal the initial 
wealth pluls the present di5cvunted va l i~e  of  all future output net of invcsl- 
men1 : 

Lct us define thc country's net dcbt as 1) ' -  which i \  just equal t o  -U*. 
In othcl- w,i)r<ts. when R* i s  negative (so that Ihe country i s  a net debtor),  DA 
is positive. NOW we can dcrivc a very interesting equation. R y  bl-inging the 
termc in  ( Q  - I) t o  t h e  othcr  3idc uf the equation, and rernembcring that the  
trade balance i5 cqiral to output minus absorption (TB = Q - C - f). we can 
writc (6.20) in thc form 

'I'his very important relationship says that if r-1 country is a net debtor. 
and owes ( [  t r)U: in thc first period. then thc economy must run t radc 
surplusrs in thc firtul-e whose present discounted value (over  the entire 
futurc) eq i~a l s  thc initial net debt. The country scrvices its debt into the 
futurc by a strcam of'trade-balancc surpluses whew present value cquals the  
nct debt that is owcd lo the  rest of the  world. 

Ilc c.;ireful t o  interpret the condition established in cquation (6.21) cor- 
rectly. however. I t  docs nut require that a debtor  country have a trade 
surplu.; in cvery period. bur only that thc present valuc of all future t rade 
balancus niust be in surplus. cqual to thc valuc of the net dcbt .  Fot. examplc. 

I' Aftcr ( ' h i ~ r l r s  Ponzi. a Ho5tun wheeler-dcalcr. who became r ~ c h  w~th  a schcrne ufchair~ 
lcttcn in Ihr I 9 l O a .  



172 Part I1 Intertemporal Economics 

the Unitcd Stales at thc cnd of 19X8 h id  nct foreign 1i;ihilitics irl the order of 
5532 billion. This means [hat t'rurn 1989 onwiird, thc Il ni tcil St;tlcs w ~ l l  have 
to run tradc surpluses in prcscnt-value t c l r r n 4  O K  $512 hi l l i~\r i .  Ot- colrrw, this 
does not imply that the Unitcd Statcs will havt to I-1111 tr-i~dc \~irpl11sc5 in 
evcl-y period. 

Notice, howcver. another xubtle point. l:vcn thcl~rgh ;i country cannut 
t u n  a dcbt that grows Furever at ~ h c  rate of  intcrc4t. i t  nuvet' hi14 lo p;iy (b11'its 
debt fully either. What is required i\ [hilt the ctluntry pily i u r ( ~ r ( ~ . ~ r  on its 
foreign d c h ~  (by running trade surpluscsl. not thiit thc dcht go 10 / c ro  by 
some specific dale. '1-hu\, a country could rnkiinti~in ;I givcn nut clcht I . )  each 
ycnr, and pay thc interest duc. rD.  by running a tradc \111-plux. wi th i l~~t  the 
principal 1) ever rclurning to /,cro. 

The interternpol-al budget con+traint of thc c-ocintry i.; colllctlrns\ stated 
in terms 01' the rtcr rr.cor,rt.c rrlrti.y/rr. ( N K ' I  ) Ihiir ;I coi1ntr.y rrlLk\t r~~;tkc. .I he 
NK'I' rncasures the cash How bbetwccn Ihc uour~try ;mcl i t \  c~.c i l i t i~~-4.  ;~ntl i t  i s  
l~leacurcci as the net loans made to thc country by 1 t 4  ~rc i l i lo t~ ' r ,  rnlnus the 
interest that the countl-y pays on i r x  foreign l i ith~lilics (wh i~ t  crctiitnrs 
"take"). Thus the NK'I' in pcriod t i h  pivcn a \  

. . 
Notice that in a "Punzi schernc, the 11t.t rc\clllrce tran\ILr i s  precisely lcro, 
since the amount of new borrow~ng i s  j i ~ s t  enough 1 0  pay t hc old tlcht : I ) *  = 

( 1 + t.jD?, . so thal  N RT = 0. 
Hccause the incrcase in net fol-cign debt (I)" - I)' , ) ci~t.l,uspond\ Ir, the 

current account deficit ( - [ ' A ) .  ivhilc thc intcrc.;t p;~ymcnts ci,r.rc\pond to 
the deficit on the  servicc account, equiltivn th.22) can rcadily hc rc4~:t~ccl in 
terms nf thc trade baiancc:]" 

Thus, whcn a country i s  running a trade-balance clcficit, i t  I \  rccuiving a net 
rcsuurce transfer from i ts  creditor\, iind when 1 1  i\ running ;I 1r;lclc-balance 
surplus, it is making a nct resourcc ~r;lnsfcr' tc, it4 cr.cditl)r.\ (in which caw, 
we sometime\ say that the NRT tt, thc cuu11tl.y is ncg;itivc). 

Now the budgct constraint for a dcbtoi- ciin hc \~;~lccl ;I\ thc contlition 
that thc ncgative of the discounted viiluu ol' I.irtur.e nct rc\oi~rcu tr;tn$fers 
must equal the size of debt: 

Obviously. this condition i s  the same as (6.21 1 .  since thc NK'I' 1 4  c.q\r;\l to the 
trade-balance surplus. Note also that the NK'I' condillon IIIIC.; 0 1 1 t  ;I IJonzi 
schernc because in a Pon7.i scheme, thc NR'I' i s  ;il w : ~ y ~  [crcl. 

We should mention. oncc again, a iiniitatiot~ wc pointcrl lo carlicr. 'l'hc 
"no-Ponzi schernc" condition i s  il plau.;ihlc- condition l i ) r -  ci~pital ~n;lrkch, 
bil l  Iendcrs do not always impose it succcssfi~ll y .  Somct imc\ hi~rrowcrs 
are-inadvertently-it110wed to borrow .;o much th;~t thcy hiinply ci~nnot 

If, i \ u ~ u a l l y .  ~ h c  'U KT i \  equal ?o (he trade t>ali~nct: pl~r-, ~ ~ r l r ~ t i ~ c l o r -  > c ~  vlcc., (1~1cr.rrly lour. 
ism. ti-eight. and ~nsurancc). Fur 5implicity. w e  h;rw riot con\~dcrcd In 41111 l ~ t ~ . ~ l y 4 ~ \  noliti~clor 
scrvicrs. However .  the equation\ can he ca\il, rutcndcd 1 1 1  ~ n ~ l ~ r d t .  ~hr \  ; ~ c ~ c r c l n ~ .  'lr~tl nr~rhing 
sut~sranl~al would change. 
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repay their loans. Wc have s o  assumed that default3 do not happen: but 
we shall return t o  t h a ~  issue at thc cnd of the chaptcr.  

So far, when we have discussed thc open economy, we havc ilssumed that 
residents in one country can  borrow from 01. lend to foreigncrl on a world 
capital market at a givcn interest ratc I.. This,  of course. is a highly i d e a l i ~ c d  
view. We rnuht now add in three major limitations to our  basic framework: 
[ I )  administr;ltive controls. which litnit thc  access of domestic rusidcnts t o  
foreign capital markets: (2) the effects of the cuuntry's own saving and 
investment decixions u n  the world interest ratc; ;~nd  ( 3 )  the risk and enforcc- 
ment problems in forcign bnrmwing and lending, which limit the extent ol' 
international capital flows. 

Administrative C o ~ f v u l s  

Many governrncnts. especially thosc in  developing countries. ilnposc rc- 
slriction\ vn the ;tbility of domestic residents t o  hoi-row and lend ;~brnad. 
Here we look at the hahic consequences or these ccsntrulh and comc of the 
reasons that 'iilch c o n t r i ~ l ~ ;  are instituted. In  l:~tet. chapters: we shall cxamine 
their effecth in [i~rlher detail. 

With complctc capital controls there could be 110 borrowing from o r  
lending to the rest ut ' the  world. 'l'hc country woulil live in financiiil isolation. 
Its current account would have to balance in  cvcl-y single pel-iod. Dornc\tic 
interest rates would hcar no relarirrnship to world rates. They would simply 
adjust to cqi~ilihrate having and invcstment as they did in the model of the 
closed cconolny clescribed a t  the beginning of the chapter.  

Lct us return for  a moment to Figure 6-4. Without capital controls. the  
current account is in  surplus a t  the ratc r , , .  If the guvcrnment dccides to 
impose controls. excess domestic saving cannot bc used t o  buy  foreign 
bonds or to invcst abt,oad. With saving higher than investment. r,, cannot be 
the equilibrium inrerest rate at home. Becausc the current account has to  be 
balanced. the domestic rate will have to  fall until saving cquals investment. 
This occur$ at rhc rate r.,,. For u country that would have a current accuunt 
surplus with jrrc capital ~nobil i ty ,  the net effkct of controls is to reducc 
domestic i n t e~es t  ratcs, raise investment, and lowcr saving. 

By f'ol.cing thc cconomy into financial autarky ( that  is. isolation from 
the rest oi'the world). capital controls can have adverse  effects o n  the levcl 
of economic well-being. Wc can use thc two-period model to illu5t rate this 
quite simply. In Figurc 6-9, let E be thc endowment point. with thc utility 
level U L t , .  If world interest ratcs a rc  a t  level r. t h e n  the country would l ike lo 
borrow in the first pcriod and consume at thc point A .  This wouid allow 
economic itgents t o  rcach the utility level i l l . ,  . Instead, thc cconomy rnirst 
stay at E bccause of thc capital controls. The same loss in welfare a s  the 
result of capital cnntruls is readily t'ound in the case  in which the country 
would be in current account surplus in the firct pcriod in the absence of 
capital controls. 

With capital controls in place. the kinds of shocks that we considered 
earlier will. in  gcneral. affect the  domestic interest  ratc rather than the 
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Period 2 
I 

Figure h-9 
Capital Con truls L ~ ~ i ~ l  1 1 1 ~ 1  

Ecunt~rnic CVcll-being 01. thiu 
Ccrun t ry 

current account. For cxample, a temporary dcclint. in o i ~ l p t ~ t  Vollow~ng a 
drought caused a current account deficit in  Figurc h-h. N o w .  thc cll'ccl i >  tu 
raise intercst rates, as Figure 6- 10 hhow4. 

To summarize, then, the shock\ which shift thc x;tvinl: LIII-vc I O  ~ h c  lcft 
tend to incrcase the domestic intci-cst mtc ~ i t t h t r  thi111 t t j  worxcn thc ctll.t.cnt 
account. The same applies for shc~ks  that i n c r c a x  i~ lvcs t rnt r )~  postihilitics 
at home. With full capital control5, a rise in thc  wul-Id inturc\t ~.ittc doc'; not 
have a direct effect on thc domestic intercsr I-atc, x;rving. or invcstmcn~. H y  
virtue of its restrictions on capital, the cuuntry h c c o ~ ~ ~ u h  in \ i~ l ;~ tcJ  [l-orn 
foreign interest-rate shocks. 

One crucial policy implication ol' capital ct>ntl.ols invcblvc\ niitional 
saving policies. Many governments adopt po1icic.s t r )  encotrragc ; k v l n g  (tax 

incentives, for cxample), with the aim of incrcahing int.cst~ncnl. Whcn c q i -  
tal markets arc open, a policy that raise+ national saving ~ c n ~ l \  1 r 1  iricr'ca+e 
the current account surplus bur not domc\t ic  investrncn~. I n  [ h i \  cii.;c, c;~pi- 
tal controls might be useful to translate a rise in donlc\tic \itving into a r iw in 
domestic investment. 

Large-Country Effects on World Interest Ratins 

The notion that domestic residents can borrow ur Icnd l'l-ccly i t1  ;I glvcn r'i~tc r 
is based on the assumption that thcir particular economy I \  ;I \mall pitrt of 
the world capital market. This i\ a good approx~m;~tiun UOI- mo\t ct,untriu~, in 

Figure 6-10 
A Temporary Ou tput [)rr)p 
Under Capi to1 C'ontrt~ls 
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the world, other than a handful of thu largest indusrrializcd ccunornics. Even 
a major induslrial economy such as the Ncthcrlands represents only 1.6 
percent of thc iota1 ou~put of the industrialized countries." Therefore, even 
fairly sizable shifts in this country's saving or capital formation would not 
have much effect on world capital market equilibrium. In  contrast. thc 
United States contributes about 36 percent of the total output nf thc industri- 
alized countries. Movanlents of dcsired saving and inveftnlcnt in thc United 
States tend to have significant effccts on world interest rarcs. The same is 
true of Japan and Germany, and to a lesser extcnt in  the United Kingdom. 
France, Italy, and Canada,LX 

Thc kcy to understanding large-country efkcts is to cxaminc the dctcr- 
mination of the world interest rate ( t - , ,  1. In an intcgrr-lted global capital mar- 
ket, r,, is dett.1-mined so that total world saving S,,. (cqual to the sum of saving 
in country I ,  country 2.  and so on, so that S,, = S1  + S, + . .) is cqual to 
total investtnent (I,,. = II + 1: + . . a). Thc world a3 a whole is a closed 
economy. 'l'hcrefore i t  milst be the case that S,,. = I,,.. 

1,ut us consider now the casc of an economy, say, the United States. 
which is large rclalive to the overall world market. (Fullowing our usual 
convention, an unsrarred variable refcrs t o  thc home country. while a starred 
variable rci'ers to the rest of the world.) The global equilibrium occurs where 

I ( r )  t f* (v )  = SO.) + S * ( r )  (6.25) 

Condition (6.25) states that world i nvcstn~ent cq uals world saving. By 
rearranging its tcrms. we scc that this expression is equivalent to saying that 
thc U.S .  current account balance must equal the opposire of the current 
account bal;lnce of the rest of the world: I' 

Figurc 6-1 1 shows the cquilibrium world interest rate as that rate at 
which thc U.S. current account deticit is equal in value to the foreign current 
account surplus. If the two regions start in financial autarky. either bccause 
the United Statcs or the rest of thc world has capital controls, the equilib- 
rium intercst rrltes would be set separately in the two markets. As drawn in 
the graph. the domestic [.ate in thc United States Ir,) would be higher than 
thc rate in the rest of the world ( r : ) .  This is because thc United State5 has 
bcen drawn (realistically !) as having n low saving rate. 

' ?  Figure fur thc ) e a r  1988, from The World Bank. Wtjr-ld D ~ u r l r ~ ~ ~ r n e n i  Rrporr 19'111 
(New Yolk: Oxtbrd Univcr.sit> Press. 1990). 

I X  I'hew largesl rcvcn industrial countries arc ufien callcd the Group of Scven, or (3-7 for 
short. 

I" I n  theory. thc slim 01-the current adtuunls of ail the countl-ies in  the world shouid sum 
tcb Irrr,. In practice. thic, i< not the cilsc. 'L hcrc i\. in hc l .  a '*worlcl currznt accouni dixrep- 
ancy." In which thc total uC the current acctlunts of all t h e  count r ies  in  the ~ u r l d  havc summed 
IU  ;I large ncgahbe numhcr in rccent \cars. on the order of -S67 hillirln in  t Y H 9  (International 
Monetary kuoci. I r ~ i c r ' r ~ i r t i t ~ r ~ c r l  Fir~tr~rc i t~ l  Sru l i r l i c ,~ .  1989 Yearbook) .  This discrepancy I S  attrib- 
utcd lu il variety of rne;isu~-emcnt problems. including unrecorded capital flows and under- and 
uverinvoicing of exports and imports. often l'ur the purpose3 ol' sn~uggling. 
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Figure 6-11 
Global World Equilibrium of Saving and Investmcn t 

Figure 6-12 
Global Effects of a Decline in United States Saving 

If complcte capital mobility hctween thc t w o  rcgions wcrc c\t;thliihcd. ! 

for example, via a capital market liberalization in the ~.c\tr-ic.tcd region. a j 
single world intercst rate would result. The dornes~ic: itltercht 1;itc in  I h c  U.S. i 
economy would fall and the rate in t h e  re5t of thu wurl i l  would ri.;c i~n l i l  both 
rates becarnc the same. Investment would inc~-caw and saving woi~ l i !  frill in 
the United States, and its current account uuuld movc into dcl ic ' i~.  I n  the 
rest of the world, saving would rise and investn~cnt  w t ~ t l d  fi11I: i t5  c ~ ~ r r c n t  
account in the rest of the world would movc into h u r p l ~ ~ \ .  I n  thc  tinill cquilib- 
rium, total world saving would equal rota1 world i r ~ v c x l m c ~ ~ t ,  ; ~ r ~ d  thc U . S .  
current account deficit would be cxaclly matchcd hy thc su rplu c in 1 hc rcst of 
the world. 

These two diagrams help us to discover anot hcr irnpori;~n~ point: f '~)r a 
large country, shifts in saving and invc5tment provokc ct't:cl\ on u~orid rand 
domestic) interest rates as well ac in thc current ;~ccoilnt.  C'onsidcr. for 
example. a fall in the U.S .  saving rate, a3 shown in 1:igur.c 0-12. ( S u c h  a 
decline in  saving might arise because of a rise in uxpcctecl l'i~t u l t  jncomc in 
the United Stales). At the initial interest rate ( I * , , ) .  the rlcclinc in \;~ving Icads 
to an excess of world investment over ulorld s i ~ v i n g .  Wor-id interc\t ~ratcs : 
therefore rise to r , ,  where ( I  - S) again equal\ ( S+ - I " ) .  

i 
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Cases 

Free Capital Free Capital 
Kind of Mobility Capital Mobility 
Shock (small country) Controls (large country) 

Rise in thc Rise in CA; No effect on CA; Rise in  C A ;  
S curvr: no effect on r fall in r fall in r 

Rise in  the Fall in CA:  No effect on C A ;  Fall in CA ; 
1 curve no efft'ct on r rise in i. rise in r 

Rise in Fall in CA;  No effect on CA; Fall in C'A; 
( S q  - I " )  fall in r no effect on r fall in r 

'Shu final effect i s  an increase in the WUI-Id interest rate and a worsening 
ofthe current account in thc United States (from AB to CD). coupled with an 
improvement in the cut.rent account in the rcst of the world (from A'R'  to 
C'D'). The larger thc United Statcs is in world markets. the more adjustment 
will occur through a rihe in the intercst rate. ?'he smaller the United States is, 
the morc adjuctment will come through a deterioration in the U .S. current 
account. Thus,  the largc-country casc falls somewhere between the small- 
country model and the capital controls case in the effect of the shift in saving 
on the CUI-rcnt account and on t h e  intcrcst rare. 

'Table 6-7 summari7cb the various case3 we have considered here. Each 
coIumn in Tahlc 6-7 correspond3 to one of thc three cases analyzed: a small 
country with frcc capital mobility, a small country with capital controls. and 
a largc country with free capital mobility. Each row corresponds to a differ- 
ent typc vT shock: an increase in the dcsired saving in the home country, an 
increalie i n  dcsired investment, and a risc in saving in  the rest of thc world. 
The rest of rhc table describes the effects for each combination. 

Risk and Glforc~~nen f Probltlms 

To simplify the analysis. we havc assumed so far that all loans are repaid (or 
serviccd in full in  prcsent-vali~e tcrmsl. There arc at least twi3 reasons why, 
in realit?. this might not he the casc. First. the borrowrer might become 
insolvent, that is, itnablc to service thc dcbts in full out of the stream of 
current and future income. Sccclnd. the borrower might choose not to repay 
thu loanc, believing that the costs of nonpayment are less than the burden of 
rupayment. 

Voluntary nonpayment can occur because intcrnational loans present a 
serious problem of enforcement. It i s  hard for lenders to collect their loans 
when a foreign debtor has a repayment problem, because the problems of 
lcgal enforccmcnt of contract3 is particularly difficult when the creditor and 
debtor are in diwcrcnt countries. This is especially true of loans to foreign 
povernmentc, which are often called st~vereixn lonn.~, since i t  is difficult to 
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compel a foreign government to honor a deht. In this c;~sc. Icnders will not 
provide all the funds that the foreign bot.rower want\ ; i t  lhc prcvi~iling intcr- 
est rate. Rathcr, they wilt lend only as much u~ lhcy th~nk can hc ct~llcctcd. 

When a borrower government h a s  a 1;lrgc cstcrni~l dcht, i l  mu\l grapple 
with the chnicc of repaying the loan vcrsus suspending i t \  ( ~ C ~ ~ ~ - \ C I - V ~ C C  pay- 
ments. The  government must calculate I he bcnutit\ ol' su>pcnding p;~yllicnt$ 
(the foreign exchangc that it saves) vul-sus thc cvst.; ot' ~ u c h  ;~ction. ' l 'hcsc 
include val-ious penaltics for nonpayrncnr. plu.; Ihc CII\~\ O f i ~  h i ~ d  r 'cp~~ti i l ion~ 
which can harm thc country in i t 5  future dci~ling\ n i th  t i~rcign cltdi ir lr\. 'l'he 
dirccr penalties that can bc imposed by disgrunllcd crcditor..i inc111dc ( I )  a 
suspension of further lending. ( 2 )  a withdrawal of sho~-l-tc~-m lcrlcling to 
>upport exports and imports. ( 3 )  an attcmpt t o  disl-t~pt t hc intcl-n;~tion;~l tri~dc 
of the country, and (4) an attempt to di.;i-upt thc foreign ~ . ~ l i j t ~ o n \  of  the 
country. These penaltics can impcrse hurdcn\ on defrii~lting ct111nt1-ics, hut 
thev do not generally yicld much in the way oi'dirccl financi;jl hcnc.lit\ l'ill- the 
lenders. 

These pcnal~ies help to dcfinc the l imit\ of sutk Icniling. I f  t hc  pcni~lticli 
fur nonpayment are very high, and are known t o  hc high. thcn thc dcbtor 
government attempts tu repay a\ much a\  pwsiblc. lest thc pcn:~ltics be 
incurred. In this case, i t  is safe to lend t o  a fhi-cign govcr.nrne nt , \ i  ncc i~ wi l l  
make a strong attempt to repay its loans. I f  thc  pcn;iltic\ ;lrc small. forcign 
governments will not make much of an effort at rcp;iymcnt. so it ic rathcr 
unsafe to lend uven small amount\,  

What is important for us here is that ;IS long ;13 tnt'o~.ccrr~un~ prohlcms 
exist, there will probably be a s~naller flow o!'intcr~liltiori;~l Icnding than lhcre 
would be if contracts were perfectly cnii~rccahlc. At first, I-esidents or' a 
borrower country will find that they face a highcr I-;II~ of intcr.c\t thc morc 
their country borrows from thc rcst of world. thc highcr inlcrcsl r;~tc rcprc- 
senting a risk premium to compensate the lendc1.5 k11- thc growing r i h k  of 
default. Aftcr u certain amount of dcht has been inouri-crl, t hc risk\ ollcnding 
to the country cannot be compensated b y  a higher risk PI-crnium, and the 
country i s  simply cut off from additioni~l ci-cdit5. 

The full implications of this kind of CI-udit ralioning r c y i ~ i ~ . ~  ;I lhoroilgh 
and separate analysis. But in essence. thc  currcnt i~ccoutit hchavcu wrne-  
what like  he caqe of a large country: shiftx in uv ing  and invc\t mcnt iir'fcct 
hotlr thc current account and the interest rate. (Thcsc pointh :u.c clix~~\.;ud in 
more detail in later chapters.) 

In an economy with free capital mobility, natiunal having dt~cx no1 have to 
equal national investment. The excess of s:iving over invostnlcn~ is ~ h c  c./rr- 
rent ncrounl of rht. bulunce r?f'piiymen~.v. Thc cul-rcnt ;iccoilnt balitncc lcnds 
to be an increasing function of the interest ratc bcciiusc il highcr intcrc\t rate 
tends to increase saving (though the effect i c  thcorcticiilly ;irnhigui~u\) and to 
reduce investment . 

A current account srrrplu.~ also mcans that ;I country is ;ic~umul;lting 
net international assets; that i s ,  its net claims on lhc rc l t  OK thc wijrld are 
increasing. A current account . d : f i c s i r  mean3 that ii countl-y i s  clccirrrii~lating 
net international assets. Thus, the current account i\ i ~ l \ o  dciincd a \  the 
change in the ncf intrrnulivnal itruestn~enr posi t ior~ (NIII') oi' ;I country. 
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When the NIIP is positive, the country is a net creditor of the rest of the 
world, and whcn it  is negative the country is a net debtor. There arc two 
additional ways to dciine the current account: first, as the difference be- 
tween national incomc and absorption; and second, as thc sum of the trade 
account and the servicc account of the halance of payments. 

During the 19XOs. thc United States was transformed from the world's 
large\t international creditor into thc world's largest debtor as a resull of 
largc and sustained current account deficits. (Nonetheless. data problems 
prevent us from getting an exact measurc of the net debt poqition.1 Over the 
same period. Japxn and West Germany ran vast current account surpluses 
and became thc major international creditnrs. 

M a n y  factors influence the  current account. A rise in world interest 
raks will tend to improvc the CA balance of a small country by raising 
saving a~td  reducing investment, Increased investment prohpects (say. be- 
cause of a natural resclurcc discovery) tend to reduce the CA balance. A 
transilu~y fill1 in national incumc (say, because of a fall in thc terms of trade 
or an unfiivorable harvest), tcnds tcr luwel- the CA balancc by reducing 
national saving. A permanent dcclinc in national income, howcver, should 
havc littlc or no effect on the current accounl, since consumption spending 
should fall by approximately the same amount as the decline in incomc. (Of 
course, if thc permanent shock is widely but wrongly interpreted to be 
temporary. then thc currcnt account would nonethclcss decline.) In general. 
thc uplirni~l response to supply shocks (either in output levcls ur the terms of 
trade) can bc summarized in the phrasc "finance a transitory chock: adjust to 
a pcrmancnt shock."'" 

Countries. likc individuals, are bound by an intertemporal budgcl con- 
straint: the discounted value of aggrcgatc consumption rnlist be equal to thc 
discounted value of national production minus the discounted value of in -  
vestment, p l ~ r s  the initial net international investment position. This can be 
pur another way. If a country is a net debtor. thcn the economy must run 
trade surpluses in the future with a present discounted value equal tu the 
initial net dtb  t . 

Several limitations must be added in to the basic mildcl of borrowing 
and lending. First, somc governments establish administrative restrictions 
(c*rrpitlli c ~ o ~ z r r o l . ~ )  to international borrowing or lending. With complctc capi- 
tal con~rols. there i s  no borrowing from or lending to the rest of the world, 
and thc country must live in financial isolation, Domestic interest rates 
would dif7i-r from world rates and the currcnt account would have to be zero 
every pcriud. Domestic saving would always have to equal domestic invest- 
ment.  

Second. thc basic model of borrowing and lending ahsumes that the 
country i s  sufficiently small that shifts in its domcstic investrnenr and saving 
do not affect tho world inlerest rate. This assumption pretty well describes 
the case for most c~ jun t r i c~  in the world except for a handful of industrialized 
ecunomies. For thcsc largc cconornies. changes in domestic saving and in- 
vestment will tend to havc significant effects on wotdd interest ralcs. I n  an 

I' "Finance." here. means lo run ;1 current account deficit; "adju5t" means tu lower 
concumpliot~ by cnouph 10 ;~hsurb the shock without borrowing. 
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intcgraled world capital markct. Ihe internatiun;il intercs~ I-;rrc i \  tlctcr.mineil 
\o that total world saving i s  equal lo total i n v c ~ ~ m c n t .  

Third. the basic model ahsurncs thiit ;ill lo;t11\ itre r u p i ~ i ~ l  (or- ;1t Ica\t 
serviced in full in  prcscnt-valuu tcl-m\). Howcvc~-, so~nc I ~ i ~ r r - o w c r ~  171;1y 

becomc insolvent (unablc to servicc lhcir dcbts in f ' r ~ l !  ot11 of' CII~I-cnl itnd 
r l~tute incomc}, while othcrl who could pay tnay c:ht)o\c: 1 i j  dd' ;~t~l t ,  knt~wing 
that i t  i s  hard for Ihc  creditor to rurce a rrpaynicnl ot'thc Ioiink. ' l ' l~c clill~culty 
of cnfurcing loan payments i s  cspeciiill y grcirt I'uI- \ovct,eign lo;~n\, t hiit ir, 
loans to foreign government\. When potent iiil Icndcrs i11~~1cr~l; ind I hi11 t hc 
horrowcr may havc  iin incentive to JcI'ault in ~ h c  !'\iti~sc, thuy will rc\l~-ict the 
supply nf lo;ins to that bori-owet to the lcvcl  hii it the Icndcr hulicvc.; nwll hc 
repaid. 

Key Concepfs 

ha1;lncc of paymcn t \ 
currcnt account  
nct international ~nvc\tment 

poult ion 
net crctlitor country 
net dchtor country 
absnrption 
small-count ry ascumption 
trade biilancc 
cci-vice balancc 
ofiicial develvpmcnt assistance 
lcrms of tradc 

capital ;iccc)unI 
ciipitill ~ i ~ t t l o w  
c;~pit;~l i t i fow 
offici;il i ' i~rcign-cxutl;~~~gu rehcrvc, 
error5 : ~ n d  o r n i \ ~ i o r ~ \  
n;itioni~l intcr'tc.rnpori~l hudgct 

con\t~.iiint 
ncl rcsourcc l r i ~ n ~ f i ' r  
c ~ l p l ~ ~ l l  ci~rlt 1-OI\ 
capital mobility 
la~-gc-coun~ry cf'f'cc.t\ 
c;ovcrcign lu;tn\ 

Yru blems and Quesdiuns 
1. Country A i s  a small open economy. Would i l  hc po\\ihlc ior. 1h13 

country to have an intcrcsr rate diffcrcnt l'rom th;ir of ttic rust i ) t '  lhc world'! 
Why? 

2. Countries t hilt ritn currcnt account wrpluses ;(I-c likcl y to i l c~-~-c :~ \c  thcir 
cnn\urnption in thc future. Truc ur fiilhc? rxpl;iin. 

3. Discuhs why Ihe  United State\ shifted during thc I0XO.l L'ri~m hcing a 
major creditor iiiro being the world's largeht dchtctr. 

4. r)iscuss the relation be~ween an incrc;isc in thc r ic ' t  tiolclir~g\ 01' intrl~ma- 
lional assets, a surplus in the currcnt u c c v u t ~ t ,  and ;I pwit ivc tl,;~tJc h:~liincc. 

5. Assume that country H i x  ;l net cr.cdito~-. Thc vuluc 01' n;~liclni~l s~ving ia 
fixed at acertain levcl. and initially. i t s  currcnt iicuounl 1s /CI-o. Wli;~t would 
happen to the following variables if the valuc ot' thi\ c i~untry ' \  intcl.national 
assets gocs up hecausc of changcs in  their v;ilu;~tit)n? 

r r .  Nct international investment pokiticjn. 
h. Currcnt account. 
c.. Investment. 

6. How would Figures h-4a and 6-4b c hangc i f  t hc incomc cnku t li)~- wvcrs 
becomcx larger than thc suhstitutiun cffcct ribovt: ;I ccttain Icvcl ol'thc intcr- 
national intcrcst rate'! 

7. Describe thc effects on t h c  interest ratc, dornc\t~c .;:~vitigs. and dtrnicctic 
investment of thc l'ollowing evcnts (analy~c the c;ihc\ i)L';i cIo\cd cconttrny, a 



Chapter 6 Saving, Investment, and the Current Account 381 

small open cccsnomv, il large open economy, and an economy with capital 
controls. 

1 1 .  Country C' dilscovcrs large new rcscrveh oi'oil. The reservcs arc highly 
profitable, but i t  will take five years of ncw physical investrncnts lo 
bring thern intcl operation. 

h.  Clnld axather in country T) l'urces extensive factory closings for thrcc 
months. Thc lost productit~n cannot be recouped, but production rc- 
 urns to normal by the spring. 

r , .  New synthetic Iihcrs reduce the dcmand tor copper. pcrmanently low- 
cring its price rclativc tu other goods. Consider the effect on country E. 
a copper exporter. 

8. A\sumc that investment and saving are determined b y  the folloiving 
equations: I = 30 - r :  and S = 4 ~ .  

(1 .  I f  t he economy i h  closed, what are the equilibrium levels of'the interest 
I-atc. savings, invcstment. and the current account'! 

/ I .  How would your answer to (a )  change if thc country is a smalI open 
cconomy and the  intcrnatiunal interest rate i s  X pel-cent? What would 
hiippcn if the intetwt ratc rises to 12 percent'? 

(,. Huw W O L L ~ ~  your  answers tn (a) and (bj change if the invcstment func- 
tion becomes I = 70 - r.? 

9. Consider an ccononly with the following  characteristic^: productinn in 
pcriod I (Ql )  is 100; pruduction in pcriod 2 (Q:) is 150. consumption in 
period 1 ICI is 120, and thc world interest rate i\ 10 percent. (Assume that 
there arc  no investment opportunities.) In t h e  framework of the two-period 
modcl. calculate 

( 1 .  The value of consumption in the second pcriod. 
h.  'l'hc rr-adc bal;ince in both pcriods. 
( , .  l ' h c  currcnt account in both pcriods. 

10. If thcrc is no final period in which debt3 have tu be repaid, dchtor 
countries are not constrained by thc interrempotal budgct constraint. True 
or f;~lsc'? Explain. 

11. A.;\irme that Figurc 6-1 I represents thc sitilation of two largc countrieh 
in thc tirst period of the two-period model. What would the Jiagrumh look 
\ht'~n\he second pcriod'? Which curves would have to shift so that the tw7 
countries maxtmi7c thcir welfare subject to their intertemporal budget con- 
straint? 

12. How would the following transactions bc recorded in the balance of 
payments? 

u. A U.S, corporation exports $50 million of merchandise, using the pro- 
ceeds to open up a foreign twtory. 

h. U.S. rcstdents receive dividends on holdings of Toyota stocks in rhc 
amount of S 10 million. 

r .  Sylvester Stallunc receives $20 million in royalties from ovcrsea5 box 
office salcs of Hnmho. 

d. U,S. holdings in Libya are nationali7cd without compensation. 
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APPENDIX: BALANCE-OF-PAYMENTS ACCOUNTING 

In this section we  will study how the b a l ; ~ n c c - o t ' - p i ~ y ~ ~ ~ c ~ ~ ~ \  ilcct)t~nI\ OF ;i 
country are actually measured. The current account i z  rncasr~l-cd over a 
specified interval of time. usually a month. n quurtcr. 01- ;i ~ C L I I - .  [:or ;I lypical 
coilntry during one of these time intervals. thcrc arc million\ of  ~ri~n\;tctionj 
of individual houscholds, firms. and thc government. which rnilst hc hurnnicd 
up to calculate thc overall current account ba1;tncc. 

Thc basic idea of balance-of-payment., accounting relic\ on ~ h c  t';~ct 
that there arc two definitions of the current accou~it: ;I \  thc t r ' ;~~ lc  h;il;i~icc 
plus net factor payments from abroad and as thc change. in  thc co~lnlry's nct 
foreign investment position, Irnbalanccs in t nidc h;ivc ii5 t heir cour~t crp;~rt an 
accumula~ion or decumulation of net intcrniit ~on;~l  ;t\\ct\. 'l'hc bii\ic ~nctht~d 
of balance-of-payments accounting lakc.; i~dvantagc o l  t hc fitut that trxdc 
flow\ and financial flows are two sides of each transaction. 

In  thc balance-of-payment$ accounts. the trnnh;~~tion+ iu-c dividcti hc- 
tween currcnt Rows (exports, import+. intcrcct rccclipt\. clc.)  lid c;~pil;il 
flows (changes in ownership of financial asset%). ;is shown in 'l'ithlc .A- I .  'I'hc 
top part of the table is sometinlea callcd \imply thc: cur.r.en1 itcco~~nt iturn.;, 
while the bottom part of the tiiblc measures thc w - ~ i i l l ~ d  ci~piliil i ~ ~ c o u n t .  In 
principle, the current account and thc capit:!l ;iccoLlnt muht kc iclcntic;~l i n  
valuc, when thc change in international reserve3 i h  incluclc~l in  thc c;~pit;i\ 
account, In practice, because of error\ and  omission\ i n  111c i~clu;rJ rccortling 
of transactions, the items in the current account do 11ot ;~lw;iys; \urn 10 thc 
same amount as the items in the capital accounr. 

I .  Current Accounl (['A - 1 . 1  - 1.1 t 1.3) 
1 . 1  Trade balance 

Exports uf goods 
Imports of goods 

1.2 Survice balancc 
Nonfactor scrvicc> (rrcight, insur;~ncc. tl,ilr~srn. c ~ c . )  
Capital service\ (intcrc+,t receipt\. profit rcmiltanccc) 
Labor services (worker's rrcrnitti~nccx) 

1.3 Unilateral transfers 
2. Capital Account ( C A P  = 1. I - 2.1 + 3.31 

2.1 Net foreign investment rcccivcd 
2 . 2  Net foreign credit5 rcccivcd 

Short term 
Long term 

3.  Errors and C)rnissinn\ 
4. Balance-of-payments resi~lt (HI '  - I - 2) 

( =  change in net official international re~crvc\)  
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In theory, all transactions that affect the current account require I W O  

enirics in the table. For examplc, consider the accounting in the U.S. bat- 
ancc of payments when a West German firm sells $10 million of machinery to 
a U.S. importer, which the importer pays for by writing a $10 million check 
to thc West German firm, which thc firm deposits in its U.S. bank account. 
There arc two parts to the tran~action: the shipment of goods, rccorded 
under "imports," and the payment of the check, which increases the U .S. 
bank balances of the West German firm, and thus is recorded utlder "changc 
in liabilities to fisrcigners." 

Thc accounting conventions for thew two itcms are determined so that 
the pair of tranhactions sums to zero. I n  particular, imports are given a 
negative sign in the table (that is. the transaction would bc cnlered as -51 0 
million); the increasc in liabilities to foreigners is recorded as a positive entry 
in the capital account (the transaction would be entered as +$I0 million), If 
this were the only transaction to be considered, the current account dcficit 
would cqual - S  1 0  million, while thc capital accounl balance (the mirror 
imagc of' thc current account balance) would cqual +$lo million. 

An incrcase in the country's net foreign asscts B*. which can mean a 
rise in  claims again>[ foreigners or a fall in liabilities owed to foreigners. is 
called a c.opit41l o r ! [ f i o~ - .  A decrease in net foreign afsets is callcd a cnpirul 
inflr)w. Thus, in the transacticsn we have been describing. we can say that 
there is tl capital inflow that is financing the current account deficit in the 
United St;~tcs. Alternatively. we can say that a surplus in the capital account 
i s  financing a deficit in the current account. 

'I'hc fc>llowing conventions apply to balance-of-paymcnts accounting: 

1. Export earnings and receipts of interest from abroad are entercd as 
positive Items in thc current account. 

2. Import payment5 and payments of interest on foreign liabilities arc 
entered as negativc items in the current account. 

3. Increases in claim5 against foreigners and decreases in liabilitic3 to 
foreigners (capital outflows) are entered as ncgative items in thc 
c:~pilal account. 

4. Ducreases in claims against foreigners and incrcascs in liabilities to 
f'i>reigners (capital inflows) are entered as positivc items in the capi- 
tal account. 

Ifall transactions in t he  balancc of paymcnts were actually recorded a5 

they occur, according tn t h e  conventions just outlined. the balance of pay- 
menth would sum to zero (adding up thc current account and the capital 
account). As we will note, however, some transactions are recorded only in  
part, so that the statisticians that prepare the balancc of payments are some- 
times lctt without il complete record of transactions, wirh the result that the 
recorded ircrns of the current and capital accounts do not add up to exactly 
zero. 

Consider thc following hct of transactions. Study carefully how they 
are recorded in the accompanying Tablc A-2, (Each transaction i s  lettered, 
and the cnlries in the balance of payments arc rccorded with the transaction 
number shown in parentheses.) 

(;I) A U.S. exporter ships $5 million of grain to the Soviet Union on a 
90-day credit ( i n  other words, the Soviet importer owes the SS mil- 
lion in 90 days). 
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BALANCE OF PAYMEN-rs AC:C.OUNTING R F . T W ~ : ~ . N  ' I  1 1  I: [.IN~ I I , . [ )  

STATES AND T H E  REST' O F  'I'HF W[)KI . I I  
(US$ M I I . I . I O N S )  

. .- 

(a) (b) (c) Id) ( c ' )  (F) 'Iota1 
. .. - 

Current Account 

Trade balance 
Exports 
Imports 

Scrviccs 
Interests 
Dividends 
Other 

Unilateral transfers 
Capital Account 

Net foreign investment 
Net credits 

Short term 
Long term 

Balance of Payments 

(b) A U .S. individual receives a dividcnd p;iymcnt id'$ I million Irom 
a factory that he owns abroad, and he use5 thc rnuncy to t.cinvcst in 
Ihe factory. 
(c) Following an earthquake in Armenia, L .S,  pl-iv;i~c rclicf ;tgcncie\ 
scnd $15 million worth of firs1 aid equipment and  cl i~thing.  

(d) A Japanese firm irnpurts 520 nlillion of oil t'rom S;iudi Arahia, 
paying for the oil by writing a check on its account ;it thc N c w  York 
branch of Chase Manhattan Bank .  Thc chcck i\ dupohitcd in the 
Saudi Arabian account at the same hank. ( In  t h i s  caw. n o  entry is 
made, as thc transaction does not affcct t hc  U .S. ha l i incu  of' pay- 
ments.) 
( e )  A U.S.  importer buys $10 million of merch;lndiw t 'ron~ a lapa- 
nese electronics firm and pays for the transaction with it lorn from a 
Japanese bank that finances the deal. 
(f) The U . S .  Treasury sells official rescrvc holding9 of I l c u t ~ c h e  
marks to U.S.  securities houses for $ 2 0  milljun in ca\h.  

Note that for each capital transaction, care m u 4  hc 1;1kcn ro record thc 
transaction in the correct subcategory in the capital account. I) is~inction(; 
are made between short-term and long-term capital, with hank h;llanccs, for 
example, constituting a form of short-term capital and long-term hrjnds iind 
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cquitics constituting a form of long-term capital.' Long-term capital is subdi- 
vidcd fi~rthcr into securities and foreign direct investment, with the latter 
signifying dircct ownership and control over a firm operating in a foreign 
country (or foreign ownership and control over a firm operating in the 
United States). 

Anothcr crucial distinction is made between financial assets owned (or 
owed) by the govcrnmcnt vcrsus thosc owncd (or owed) by the private 
sector. The central banks of most countries (and somctimcs the treasuries as 
well) maintain holdings of short-term foreign assets, such as short-term 
Treasury bills issued by foreign governments. These holdings arc callcd the 
i~ff ic ' i t r l fbrc~igrr-e .r~'!1(xn~~~ rcserues of the central bank. We shall see in later 
chaptcrs how thcsc rcscrves may be uhed by the central bank to help manage 
thc exchange ratc ot' thc domcbtic currency, through a process in which the 
central bank buys and sells foreign rcscrvcs in return for domestic currency 
held by the public. 

Because of the importance of foreign-exchange holdings for the ability 
of a. guvel-nment to manage the exchange rate, special care is given to ac- 
counting for changes in foreign-exchange reserves. The c ! f i r , i < r l  rpseruc 
rruttslrr,fir~n.\ hal~inc.e measures the change in the net official foreign rcserve 
balancch uf the government. The country is said to have a positive balance if 
the govcrnmcnt i s  accumulating net international reserves and a negative 
balancc if official rcscrvcs decline within the period. Note how this concept 
is related to the current account and the capital account. If we measure in 
the capital account all capital items ercupt the official holdings of foreign 
exchange, then we have the following: 

0Kfici;tl rc5crvc transactions balance = change in net official foreign 
reserves 

= current account + nonofficial 
capital accuunt 

Bq adding up the current account and all capital account items except the 
official reserves, we get the official rcscrve balance. with the sign convention 
that a posirivo valuc indicates an increase in net foreign reserves. 

The official reserve balance is sometimes loosely called the "overall 
balance of payments." Countries are said to have an "overall" 3urplu3 if 
they are accumulating official. re3erves and an ovcrall deficit if they arc 
loosing reserves. 

Note lhat from an cconomic point of view, it might be more accurate tn 
say thilt thr: overall balancc of payments is always zero. When we count 
change4 in official reserves as pnrr of the capital account and use the earlier 
convention that increases in net claims against the rest of the world are 
entered into the accounts with a negative sign (so that reserve increases are 
measured negatively), then it remains t r~ie  that the current account and the 
capital account  will always sum to zero. The "overall" balance can bc 

I I t )  t l ~ c  I J  .S, batnnce of payments, long-term assets and liabilities are financial claims 
with ;in oriyirnrl maturity uf I pear or more. Thus. for example. a 2U-ycar m s c t  issued 19Ih years 
iigo ;in4 carr~ing due in half a year i s  cunsidcrcd a long-term asset fur purpuses uf the balance-or- 
paylnctlts accounts. 
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different from zero only whcn we separate thc changcs in ot'fici;~l rewrve  
balances from the capital account; thcn. the cul-rent m c l  nonrescrvc capilal 
account do not havc to sum to zero. This i\ \vhy we crciitc ; I  cibtcgc~ry 
"change in net official internatiunal rcscrveb." itcm 7 in 'l';it-rlc A - I .  

There is one additional rcason why thc  ovcl.all h;~l;~ncu { I F  p;iyments 
might not sum lo  zero: statistictll disorcpancic\.  I F  tach ~ntcl-n;~tion;~l tr;ins- 
action were separately recordcd, the account\ ur~ulit nccc\.;;~rily hiiliincc for 
the reasons shown. But in fact, the transaction+ iirc not rccljl-dcd imc-hy-one 
as they occur. Statisticians that preparc thc intcrnitlioniil i~cCr$tlnts often 
ohservc the tradc flows (exports and import \ )  :111d t hc capital t1t1ws (changes 
in net claims against the rest of the world) supiira~uly. 'l'hcy rcceivc rcports 
from customs about the international flows of goodc, ;~nd Scp ;~~ . i i t~  rcprlrts 
from the financial markcts about the change5 in cliiims and liiihilitics vi\-a- 
vis foreigners. But many transactions. both in tr;tde and in I ~ I I ~ I I I C ~ : ~  ;13\cts go 
unreported. both becausc ofthe huge numhcr and ci~rnplc.xily r ~ t ' ~ h c  tran5;ic- 
tions involved, and becausc of delibcl-ate attcrnpts to ;tvoici dctecrion ( a \  in 
thc case of money laundering or  tax cvasiun). 

For this reason, a separate item nltlst appcar on t hc h;~l;irlcc-of-pay- 
mcnts accounts, catlcd "Errors and omissionc." or "hal;~ncing itcm." I t  is  
given the valuc equal to the opposite of t h c  \ u r n  ot'thc c.u~.renl ;~ccoi~nt  plus 
the capital account (including official ~reservcs). so t hil t  in t,jct thc silm of all 
items in the accounts-including errors and omix\ion\-cyi~ul.; ~ c r t , .  I n  the 
United States, thc errors and omisl;ions account wah I:t~-gc. ;ind po\itive fur 
many years in the 1980s. This suggoircd 10 rriany ob\cr'vcrl; that 1i)r-cigners 
wcre accumulating assets in thc United State\, hut not repol-ling ~ h c  Increase 
in such assets to the  authorities. Thus, thc mcasurcd capital inilowh wcl-c too 
small, and what would have bccn a largcl- positivl: cntl-y in ~hc .  c;lp~t;~l ac- 
count (measuring t he accumulation of fol-cign cliiinix on [ I .  S .  rcxidcnts) 
became a positive entry in the crrors and onli5sic)nh li t iu ol' thc h;lli~ncc of 
payments. 

Countries Vice quitc diverse cir-cumstanccb ~'egiirding vapit;~l account 
flows and their net foreign asset positions. Fot. co~np;ir;t~ivc purpo\ch, we 
can briefly analyze the cases of Japan and thc Unired Stiitc\ during the 
1980s. As we havc already scen, the United St;~tcs shit'tcd into xizhlc~antial 
deficits in the currcnt account. while Japan expel-icnccd xr~rpluws during the 
period. As a counterpart to these currcnt account dcvolopments. thcrc has 
been a capital account surplus in the Unitcd Sri~tci; and ii c;ipit;il account 
deficit in Japan. In othcr words, f'oreigncrs have hccn accum~~I:~ling claims of 
different forms on the United States (Trcaxury bond\,  xtock,, rc;il cslate,  
productive companies). which has implied il capilal i,!/lor~. (c;ipital ;1ccoun1 
surplus). By contrast, Japan has bcen a net investor in  thu rcxt ol' t hc world: 
its purchase of foreign assets represent a capital oir ! f lo\ t .  Iciipilal account 
deficit). Table A-3 shows the capital account (a  flow) ancl thc ncl Lijrcign 
asset position (a stock) for the two countricz.' 

! We should stress once again that while the d;i~ii in t h ~ >  I;ililc \ t i o ~ v  ;In ur~lrli\~ilkatrle 
trend. in  which the L.S, net foreign inve\tmcnt pu51~1c~n iz fiillirlg ;~nd I ~ ; L I  01 .l;~p;~n i s  riung. the 
specific magnitudes in the (able arc whject lo scvcr;rl meacurcnlcnr proh l r~n \ .  



Chapter 6 Saving, Investment, and the Current Account 187 

i: 

F TABLE A-3 
6' 
C 
i- THE CAPITAI, ACCOUNT AND THE NET FOREIGN ASSETS POSITION 

I N  THF. UNITED  ST.^ 1-ES AND J A P A N ,  1980-1'388 
(BILLIONS OF C U R R E N T  DOLLARS) 

Japan United States 

Net Foreign Net Foreign 
Assets Capital Assets Capital 

Year Position Account Position Account 

Source: f i l l -  J(~porr .  ;\Irrr~trgcvrfc*t~r i t t ~ r l  C'oor~li~rulit ,rr Agency,  .lapan StaList~cal Yearbook, 
wriotr~ ~.\s~tr,c: { i ~ r  rlw C?r~i;r'r/ Sirric\. Economic Repurt uf the Prc~ident. 1940, rfrru' I lr,porr- 

mvnf (4 Crvrrtr~crtr+. Survey uf'Utlrrzn1 Busincss f M i c r s h i r r p l ~ ~ t ~ .  D.C..: l i . . S ,  Govrvnr~zr,tr 
Printit t~ i9ffic.r. Jrrtlr 14UOj. 

Appendix Summary 

The balance-of-payments records all (known) transactions between a coun-  
try's residents and the rest of the world. Balance-of-paymcnth accounting 
relies on two different definitions for thc current account: the trade balance 
plus net factor pnyrnenls from abroad and the change in the country's net 
international investment position. Trade flows and financial flows are two 
sides of each transaction. Thus, trade imbalances have as their counterpart 
an accumulation or dccumulation of net international assets. An increase in 
the country's net foreign assets is called a capital outflow: a dccrease in net 
foreign assets is called a capital inflow. In principle. double-entry bookkeep- 
ing ensures that a current account surplus (deficit) i s  matched by an identical 
capital account deficit (surplus). In practice, the  current account and capital 
account may differ becausc of errors and omissions in data collection. 
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The Government Sector 

O u r  study olniiliunal saving, invcslrnenl. and [he uuri,cnl :~ccol,n, l i ; i i  so 
far ignored one key part of the economy. thc govc1,nmcnt c;cclol-. ;llio 
called the "public sector." Saving and invc\tmcnt by thc povcrnmcnt 
have irnpot-tant and  sornctirnes subtle effect\ on  nvcrall n:ttion;il u v i n g  
and investment, and thercforc on the current account. h ; ~ l ; ~ n c c  a s  wcll. .['he 
government's saving and investment policy is part ol' i t \  ovcr;ill f i . i c . r l l  

policy, that is. thc pilttern of spending. taxing. and hor.rowing dcc~s ion \  of 
the public sector. In this chapter.  we takc our f i i - \ t  dctailccl l o o k  at thc 
cconornic effects o f  fiscal policy . 

The role of a government in the econtJrny cxrcnd\ 1';lr hcyond fihcal 
policy, of course.  Government policy also include5 monet;i~-y ant1 cx-  
change-rate policies, and we examine thaw in 1;itcr uhiipters. 'l'hc govc1.n- 
rnent also establishcs and enforce5 the law.; that gcjvcrn private cconomic 
activity. including the commercial codes fi>r pl-ivatc cuntr;tct\. company 
laws for establishing new firms, regulations guvcl-ning i n t c ~ - n i ~ ~ i o n ; ~ l  capi- 
tal mobility, regulatory codcs for environmental protection ;rnd ;~ntitruht 
regulation, and so forth. In many countries,  the govct.nmcnt ;ilso pro- 
duces goods via st;-lte-awned enterprises (sumctimcs ctillcd "piir;~\t;~Ial" 
firms). Our prescnt focus o n  fiscal policy alIuw\ to t o ~ l c h  only hr icfy  on 
many of these other important aspects of governmcnt policy. howcvcr. 

Many, though not all, aspects of fiscal policy arc dctcrmincd by the 
government budget which establishes the i nco r~~e  ; ~ n d  ou~ l ; i y \  (?I' much of 
the public sector i n  a particular period (though home p ~ ~ h l i c  spcntling is 
typically donc outside of t h e  formal budget).  T h e  difl'ercncc hctwcen 
government outlays and government rcvcnucs is thc I)riilxcp/ .rr~rl~/rt.\-or 
deficit-which dcterrnines the  amount of lcnding or  ho~-rowing of' the 
public sector.  One of our  principal concerns in thi.; c h ; ~ p ~ c r  i.; to explore i n  
some detail the  relationship between this gove~.nrncnt hudgct s11rplu5 (or 
deficit) and the overall level of national caving and invc\lmcnt.  

As wc do this, we continuc with the satnu limit\ to o u l -  cc)nceptual 
framework that we have used for the past thi-cc ch;~pturs .  'l'hiit i.;, wc put 
aside Keynesian considerations and adopt thc c,ltr.,.ri(.til as\trmptiim5 thal 
output is determined by supply and that shift.; in aggrcgiite dcmiind d o  not 
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affect aggrcgatc output. For the thcorctical models in the chaptcr. we also 
maintain thc assumption that the pricc level is constant and cqual to one 
(P = I ) .  ( In fact, we do not lift lhcsc conditions until Part 111 of the text, after 
our complete description of fiscal and monetary policv. 

The milst important sources of public rcvenue are the diffcrcnt types of taxes 
levied on t hc coonomy . These taxcs can be divided in t hrcc broad categories: 
inc'orur tri.j-rJs on individuals and corporations. including the social security 
tax oti wage earnings: r.upc~i~ciiriirr tu.ues, including sales taxes. excisc taxcs 
and import tiiriils: and proper fy  rcl.ues, including a wide variety of Icvics on 
houses and buildings. agricultural and residential land. and inhcritanoes. 

Taxcs are also classified as dirrcr versus indirart, though these terms 
are hurncwhat imprecise. Thc classification "direct" gencrally refers to 
thost taxc.; that are levied dircctly on individuals ;lnd busincss firms. while 
indirect taxes are thosc lcvied on commodities and services. Income and 
prilperty tares fall into thc first category. whilc sales taxes and trade tariffs 
fa11 into the second. 

Dcvclupcd and developing countries tcnd to have very different tax 
structure\. Developed economies gcncraily derive a high proportion of gov- 
ernmcnt rcvcnues from direct taxcs. In the United States. for examplc, t hc  
biggu\t source of fiscal revenues by far-over 85 percent of the total-arc 
direct taxes. the largcst portion of which are pilid by individuals. Developing 
countries. on t h e  othcr hand. tend to raise most uf thcir revenues via indirect 
iaxes, including tiixeh on trade. In Argentina, fur cxamplc, only about 40 
percent of total govcrnmcnt revenue comes from dircct taxes. One reason 
why indirect taxcs arc 5 0  important as a source of revenue in developing 
countries is straightforward: they are gencrally simpler tn collect than taxes 
on incomc. However. a tax system hascd on indirect taxes tends IU he 
rcgrushive, with the taxes paid by thc poor representing a higher proportion 
of thcir uwn income than the taxcs paid by the rich. 

Another source of' public sector revenue is thc profits of those state 
entcrpriscs and agencies that seIl goods and xrvices. Although public enter- 
priscs havc little quantitative inlportancc in the United States, they havc 
grcatcr significance in Western Europe, and often considerable significance 
in developing countrics. In many resource-rich dcvcloping countries, the 
revcnucs of state-owned resource producers may account for a large propor- 
tiu11 of public revenues. Fur examplc, in Venezuela the oil sector is uwncd 
by the state, and i t  provided an astonishing 77 pel-cent uf govcrnmcnt rcve- 
nues in the ewly 1980s.' 

'These general points a re  deal-ly shown by the data of Tablc 7-1 , which 
descl-ibes the sources of government rcvenue for 104 countrics divided into 
four catcguries of economic development: industrial, scmi-inductrial: rnid- 
dle-incon-lc. and least developed countries. Thcrc we see that the mow 
dcvctopcd the group of countrics. the  larger thc share of revenue cuming 

' See Migucl Kodrigucz, "Puhlic Sector Behavior in Vene?.uzla: 1970-85". in I-clipr: 
[:arrain and Marcclo Sclowskk. eds. .  Thr Pubiic, S~.r,ror c ~ n d  ]h i .  Lr:!in Ament,ut~ Crrsrs (San 
Frii~~ci\cn: IrS Prcsh. 1991 1, 
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COMPOSITION O F  GOVERNMENT REVENGES.  COL'N-TRIES C;HOI.!I'I:I) R Y  111 ( i K 1 . l  0 1 -  

ECONOMIC. DF,VEI.OPML:NT 
(PERCENTAGE OF ? OTXL R E V E N U E S .  ARCllJlrji) 19801 

- - - . - . . -. - - . . -. - 

Tax Revenues - . - - . - . - 
Indirect 'rrxcs 

--.- - 
Direct Taxes 

numelitic Intcr- 
Country Grnup Income and Social C;otrds and natitbnal Nmtax 

(number of ruuntries) Profits Security Services 'I'rade Revenue - - - . -. -- - 
1ndustt.ali~ed (20) 33.3C$ 25.054 7h.01.; 3.75,; 0 . ( I f , $  

Semi-indultrializcd ( 1 . 5 )  25.3 13.0 30 h 13.5 1 1 . 1  

Middle income ( 5 5 )  13.7 4. I 23.1 18. 9 14.0 

Least dcvelopcd (14) 17.0 I .h 21.7 41 h I I .O 

Suurce: Ric9rrrrd Cirx~rlc. Guvernmenl Financc in Devcluping ('crrrnlr~ch i l l  r r \ l , i i ~ , ~ ~ ! ~ > n .  I)( f h ~ ,  ~ < ~ ~ J ~ J A J ~ I V ,  ] / I  i t ~ i t , / t ~ u t ,  

IYXJ). 

from direct taxes; the  pourer the group, thc hc;ivic.r thc  I-cli;incc tin ind~l-cct 
taxes. especially taxes on internatinnal ttadc. 

Priblic ou11ay.r can also he divided into foul- c;~tcgoric\.  ( I )  I 'olt.\rrtnp- 

(ion by the government. lvhich we d c n o ~ e  a\ ti, incluclc\ lhtl w.;lgc\ govern- 
ment pay3 to public sector workcrs a\ well ss i t \  paynlcnt? 1'01- p l o d \  pur- 
chased fur current consumption. ( 2 )  Ciovernmcnt i t t i : r ~ ~ i t r r i ~ l r i  (it') ~ncli~tlcs a 
variety of fi?rms of capita1 expendittrre. such ;i\ the cun\lr.~rvtlon o i ' ~ - r ~ t l \  ;ind 

ports. ( In  practice, some items countod i ih  gc)vcrnmcrit ccln\tlrnptlon in the 
national income accounts of most count rics .;hould ; i c . t ~ ~ ; l l l y  hc ill~ll~tlud in 
1%' (3)  T r ~ i t t s f c ~ r . ~  10 the private sector ( 7 i )  include. 1.ctir.cl11cn1 pcrirjon4, 
unemployment insurance, veterans' beneji~s. ;ind o l h ~ ' ~ .  wcI1i11-c piiy1~lent4. 
(41 fnrc~r.ut on  fhe prrbiic. dckr VD') i s  thc  iin;il type oi'govcrnrnctit r b ~ l ~ f ; ~ ~ .  

Sometimes, the fiscal spending is divicIecI only in two gr.r)up\: r , / i r r t J t ~ /  r.t- 
prt~u'ifures, which comprisc wagc payment, and pul-ch;isc\l of- good\ and 
services {I;). interest outlays I rDL'! .  and ttan\l'cr.s ( 7 r ) :  ;inti c . i i j > i r r r l  c . . ~ p c * ) r i i i -  

ffrrrs, or investment ( P ) .  For macrocconon~ic ;~ti;ily\ix. i ix  u,c \hall scc, i t  il; 
irnpol-tant to dihtinguish among rhew catcgorics. 

Table 7-2 prcsents the  slructurc of govcrnmcnl tii11I;1ys frjr \cveral 
developed and developing cuun tries. Note that t hc ovcr-whclrning portion 
goeh for current expenditure itern%, while invcsttncnl get\ a vcr-y l ow  f~-;~ution 
of spending. generally below 10 perccnl. 1Rcmernhcr. howctvel-. th;it \ome 
categories of investment spending are probably tnixclnxhitict! ah con\lumption 

A\  an example. public spending on educ;i1ion c;ln he v ~ c w c t i  ;r\ ; I  t t r ~ n ~  c r l  ~ r t ~ . c r . n r ~ i c n l  
invcstmcnr in hurnnn o~pi ta l .  Nollctheless. most e d u t i ~ l i c ~ n  tpcndlng. c.\c.cl~t pr955itdy ~ h ; t l  for 
direct cxpcnditures on school building\, iire counled i t \  ;I k11~r1 of- i~r~tl\ l lri lprlcrrt  \pcl~rl~l l)r .  :In- 
other example nf misclassilication is counting grntrnnlctl1 cupcnrhlurc r r r t  I -c\carcl~ ;lnJ dcct l -  
oplrlent as current $pending rarhcr than inve\lrncnt \pcrlcfinp. I ~ I I \ .  I' 1 5  ~ r ~ ~ r l e t - ~ t ; ~ i c t l  111  he 
official ilcccrunts. while I; is overslatcd. 



Current Expenditure 

Consumption 

Wages Goods Subsidies 
Total and and Interest and Capital 

Country Year" Expenditure Salaries Services Payments Transfers Expenditure 

United States 

France? 

Germany? 

United Kingdom 
Kcp. of Koreat 
Malaysia t 
Thailand 
Argentina 
Bt.azil 
Mcxicot 
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Nether- United llriited 
Year France Germany Japan lands States Italy Kingdom 

- - - - - - - - 

1938 21 -8 42.4 30.3 21.7 18.5 29.2 2X.X 

1950 27.6 30.4 19.8 26.8 72.5 30.3 34.2 
1965 38.4 36.6 19.0 38.7 17.3 34.3 36. I 
I973 38.5 41.5 22.4 35.8 30.6 37. 'A 40.h 
1983 50.4 49.3 33.7 61.6 3h.5 47.4 37 1 

1988 50.3 46.6 32.9 57.9 36.3 5 0 . X  43.2" 
.- .- 

* 19x7 
Source: :x7. Rorrbitli und J .  Sachs. ''C;or;~rrrrrrcn! S p ~ t u l i n ~  rrrlrl Urtc/qt~r f ) c : / i r  ill irr r h  itttltrr~rrrrl I . ' t . o t i t ~ r t ~ r t , . ~  ' ' f . c , ~ ~ i t , n ~ i c  

P ~ d i q .  I I ~ L  X f C ~ i ~ r r h ~ - i J , y ~ ~ .  M ~ I S S .  : C'otnbr;dgi~ .L?rziwr.\,ity PIY>.S.\. Ar)l-iI I Y X V , ,  Itilti,, I .  i i / ? i I  0 r c t 1 1 t i : ~ i f i o t ~  /OI F.', 0 1 1 ~ ~ t r 1 1 ~  

C>~rlperc~tion ~ z r ~ r l  l)rr:clol~/trt,r~!. Histurical Statirlics 1YhO- IYX9. r,rirrt,rr\ irrt$td\. 

spending.) It is particularly interesting that t hc 1'~1irr C ~ L ' V L ' I ~ I ~ C ~  ~o11111ric\ in 
t he  table (France.  Germany,  the United Kingdijm. iind ~ h c  I;nilctl St:ttc\) all 
dedicatc 5 percent or less of government spcnding to  i nvcs l~~ icn t .  H y  con- 
trast, the Southeasr Asian government.; (Korc;~ .  Miilaysi;~. and '1'hail;tnd) 
devote more than 10 percent of their outlays to capitiil cxpcnditut-c\. Note  
also that the big Latin American debtors in thc s;~rnplc ( I 3 r ; i ~ i l  and M c x i c o )  
dcvote a staggering proportion of thcir budgcts tu ~ h c  p~tvrncnt ol intcrcsi  on 
domestic and foreign dcbt. Although the tahle doc., not \how ch;tngc\ rluring 
thc 1980s, it has been widely documcnled th;it ~ h c  intcrn;ttirln;~l doht crijis 
was a major factor in the cullapse of pirhlic invcstnlcnt and clthcr hudgct 
outlays in the Latin American debtor  counlrie.,. IWc cxplorc this pruhlcm at 
greater lcngth in Chapter  22.) 

Throughout the world. total government 5pcnding hit\ hccn inurcusing 
relative to GDP since the beginning of the t u c n ~ i c t h  ccn t l~ ry .  A \  wc sce in 
'Table 7-3, many industrialized counttic> hnco  cxpcricnccd it clor~hl~ng-or 
more-in the I-atio of governmcnt spending tu GUI' cr>mp;ircd with I Y ? H .  I n  
the Nethcrlands, for example, thc propnrtion of public' cxpcnditurc to (;UP 
almost tripled in 50 years.  In France it has niorc than Jouhlcd,  iir~d in the 
United States it  has doubled. The on1 y countric\ that hitvc dclicd this trcnd 
are Germany and Japan, where the s i x  of governmcn t . mciihur.etl ; I <  in .l'ahlc 
7-3, was similar in 1988 t o  what it was in 1978. 

The nineteenth-century German cconomiht Adolph Hcinrich Wagner 
predicted this increasing share of governmcnt spending in Gill', i ~ n t !  his 
formulation has since become known as Wagner'.; Iiiw. ' 7'hc r r i o h t  common 
explanation of the phenonlenon is that govcrnmcnt scr.vii.c\ ;ire ;I " \ ~ ~ p c ~ - i o r  
good"; that is, t h e  income clasticity of Jcrni~nrl for govcrnrnunt: spcnding by 

A .  H. Wagner, F i n t r t ~ z n ~ l . ~ r r n . ~ ~ I ~ ~ i , f i ~  Vol'r .  I and 1 I I l .c ip /~g-  ( ' .  1 . Wlnlc~,. IH77 and 
1890). 
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terms of the government's nct debt DS. whcrc 1);' - - W .  'Phusl 

Thc right-hand sidc of equation (7.2) is the budget deficit, which 15 cqual to 
total expenditures minus  revenues. As the equation shows. the change i n  the 
government's net debt is equal to thc budget dcficit. 

At this point, we are assuming that U1' i \  held cnl i rc ly  by the prlvale 
sector: that is. the government finances it\ deficils solely by bur-rowing from 
the private sector. In reality, part of L)" can a l w  he held by ii n;blion'3 ccntral 
bank. We shall see  later, when the centrxl hank incrci1sc.i its holding3 of 
govcrnrnent debt, the deficit is in effect financed hy an expan\ion of' the 
money supply. 

The change in debt can also bc written in term3 uf govcrnmcnt wving 
and invcstment. As usual, govetnmcnt wving (Sx) is thc dill'crcncc hctwcen 
income ( T  - r-U",) and consumption G,  so that 

S'.' = ( 7 - ,-flu , )  - G (7.31 

From equations (7.2) and (7.3). wc can write tht  gu~crnmcnt 's huclgcl dcficit 
IDEO as rhe difference beriveen invc\tmenl and \iiving ot'thc pi~hlic wclur :  

D,KJ-= - DX - - s r  
- I  (7.4) 

A budget surplus, obviously. is rhe oppnhirc uj' a dcficit and i\ thcrcfore 
equal to saving minus investment. 

7-3 THE GOVERNMENT BUDGET AN13 THE CUHRIN~I- 
ACCOUNT 

A1 last, wc are ready to integrate the publ~c ~ c t u t .  into 0111- ;~nuIy\i\ ot' thc 
current account. In  the  la\t  chapter. the currcnt accilunt wi~s thc d~f'f'crcncc 
between total saving and investment of the economy ( ( ' A  - S - I ) .  I 4 u t  now 
total saving is the sum of governmcnt saving ( 5 ' )  and privalc saving (.P'I. 
Investment also has a public and a privale cornponcnt. Thcrcforc. 

Thus,  the current account is equal lo the privatc financial sur.pluh 131' - I p )  
minus the budget deficir. 

Note that (7.5) suggesrs a link between the x i ~ c  of thc government 
budget deficit and thc current account balance. If'thc pl-ivalc .;urpI~~x rcmains 
constant. a rise in the budget deficit is associ;~ted wirh ; I  1';1Il i n  thc currcnt 
account. Thus, the Intcrnalional Monetary Fund typically I-ccommend.; that 
the best way to overcomc a current account deficit is through ;i reduction i n  
the public-sector deficit. Of course. equation (7.5) st;itc.; only an idcnt ily and 
not a theory of thc curt-ent account. We cerlitinly cantlot ;t\\ilme. Li~r cxarn- 
ple, that t h e  private surplus is invariant to changcs in thc huclgc~ dcficit. 
However. as we shall later see, changcs in the budger dcl ic i t  gcner:tlly do 
have an important effect on the current account biilancc. 
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Change in Government Change in Current 
Country Financial Balance Account 

Unitcd Statcs - 3.65%: 
Japan 4.15 

Germany 1.32 
France - 1.60 

United Kingdom 0.95 
Italy - 1.90 
Canada - 3.70 

* - [ T I P  c.llorrpc> i r ~  r l ~ v  #rwrr.nrfic.nt frnntlt 1 r 1 1  h(ilnr~c,cc tnccr\ir~-PY ihc r.hrrt~gr in 1h~1 ratit ,  
r> f  llrr ~r .nc . l - o l  x o ~ ' ~ ' ! - / r r r ~ ~ t r l  ,frnernc iul h(~/owc,c .  rra rl r>r*rr.pprtiljie (!/'C;VP or (;IIP.  Tlro 
t h(rt1,vi8 i.5 i ~ t ~ l l , ~ t / f t i ( ~ ( f  id.? i r r~v ( igc  t? f ' !h~  ril t io l o r  ! h ~  > - C ( I ~ . Y  1985-1986, / n i r ~ ~ d ~  1 1 z t ~  

crc.r>rc~pr. r?olr,r #br IY7H- 1079. 'I'lrrm r ~ l ~ i r r ~ g c  in rl~e c,rrncnr ui,r, tr~itrt  i s  ~nc)er\to.r.d .sitni- 
i(rriv. 
Suurcc: I .  Strt . lr*.  " ( i / c l h t r l  At l j r rs t r r~r .n ia  r t y  it Sf>)-inXi~rp 0 . S .  Tr(ltlc U ~ f r i , i l . "  Uj-i,oL- 
1tdK.i ~ ' I ~ { J U + , , Y  ~ i ~ o ~ o t ? ~ i ~  , 4 u i c i t ~ ,  i988: { \ t ' ( ~ . r / r i t ! ~ f ( ~ n ,  DC',, B ~ - ( ~ t ) k i t ~ ~ ~ . s  l t ~ \ t i ! ~ ~ i i o t ~ . j  

'fhc exporiences of several industrialized countries during the pcriod 
1978-[YXh illustrate this effect quitc clearly. Table 7-4 shows the r , h ~ ~ n g r ~  in 
the government financial balance (an approximatc measure of the budget 
dcficit or surplus) and the change in the current account, aa a proportion of 
total outpi~t,  bctwcen 1978-1979 and 1985-1986. 'The negative numbers indi- 
catu that the fiscal budget ot. the currcnt account has detcriol-ated. In  lhc  
United States, the deterioration in the fiscal budget closely mirrors the fall- 
off in  the current account. and a similar phenomcnon can be seen in France 
and Italy. I n  Japan and Germany the situation i s  quite the oppcssile: the 
improvemerlt in govcmment finanocs has gone hand-in-hand with  a strcngth- 
ening in the current account. ?'he only exception to the rule is Canada. 
whcrc the fiscal balance declined in the period and yet the current account 
balance increased. Evcn aside from Canada, of course. thc  changes in fiscal 
and current account balances do not exactly coincide because private sav- 
ing-inve5tmcnt balances did nut remain unchanged during this period. 

Equation (7.5) enables u> to incorporatc the public sector into many of 
the furmulas that we derived earlier. Before we do this, however. we need to 
expand out. definition of private saving (St'). S" is equal to the difference 
betwccn private income and consumption. Priuur~ int.otnt3, uwal ly called 
u'isposob/~ inchnt?tr, is output plus in tcrcsl earnings rnin~rs taxes: 

The private sector earns interest on its stock of financial wcalth. B,'. 
which is the sum of private holdings of government bonds, D? and of foreign 
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assets, B*.  Thus. wc can write B/' = T)? + U - .  u here ;it1 ; i \ ~ c ~ - ~ \ k  "*," as 
usual,  denotes a foreign variable. 

Private saving is disposable income minu9 consumption: 

Combining equations 17.7) and 17.3), then wc can w r i ~ c  ~ r ) ! r r l  t r r r r i o t i r r l  .rrruinr 
as 

S = SP + .yt 

= [(Q + rRP I - 15 - C'] + 1{7' - r i l f  I )  - C;] 
= Q - . .  r.BZl - (- - G 
= Y - (C: + c;) (7.81 

Note that we have madc use of the fact that B/' , - I,', - H* I itnd the L~ct 
that Y = Q + r B 5 , .  

Once we have added public and private u v i n g .  we ;lr.rivc ; i t  wn in~uitivc 
definition of total nationai saving, as G N P  ( Y )  minu.; pl~hlic plu\ priv;~te 
consumption (C  + G). Now. we can describe the c111-1-ct1t i ~ c c o ~ ~ n t  by the 
familiar-looking statement that 

Expression (7.9) once again says that the currcnt account i \  thc d~ t l r cncc  of 
income and absorption, but now absorption i \  defincd tu include govcr-nmcnt 
consumption and investment. And hccaulc l h c  current ; ~ c c t ~ i ~ n t  i s  \implv the 
trade balance (TB)  plu5 nct factor paymenth f'rum abroad (rH",) ;ind Y - Q - 
rB* I . wc can also say that 

Thus, we have arrived once again at thc expression!, f i ~ r  thc current i~cct~unt 
that are found in Chapter 6- This time, howcvcr. they inuludc \pcncling and 
revenues of the public sector. 

We can also integrate the govcrnmcnt into ~ h c  gr;~phic:~l ;ipparatu\ of 
Chapter 6, In Figure 7-1. S p  represents thc ,acing schcdl~lc of thc private 
sector, In order to obtain total saving. we simply add public: sav ing to private 
saving. In the graph, public saving is given by thc horizontitl clil;t;~ncc be- 
tween the S (total saving) and S p  schedules. Nrltice that S and .V' ilrc pttt-iiIIrI, 

Figure 7-1 
The Government and the Saving-Investment 
Process 
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on the assumption-for simplicity-that government saving is exogenous 
and independon1 of thc interest rate (therefore. a change in the intercht rate 
d i m  not affcat the horizontal distance between the S and SQchedules). 
Similarly. we can obtain t h c  total investment schedule by adding the priva~e 
invcstn~ent demand and a given levcl of government investment. In Figure 
7-1 ,  we sitnply draw the I schedule, which includes both public and private 
investment. 'This figure will allow us tn study the effccts of fiscal policie3 on 
the current account balance. 

7-4 THE ~NTERACTION OF THE PRIVATE 
AND PUBLIC S~cl'arss 

Govci-nment fiscal policy dccisivns aft'cct household ac~ions most direcrl y 
through the effects of taxes on the household's intertcmpol-al budgct con- 
straint. The two-pcriud household budget constraint is written in tornls of 
incumc nct of taxas, so changcs in taxes have a direct effect on il. To 
rccs~ablish how this works, recall cquation (4. IS), reprnduccd here as 

Clc;~rly. fiscal policy can aiTect the time path of' consumption through 
changcs in TI and I > .  

Wc can also use (7.1 1 )  to compare the effects of fPmpnrun. ~ C ' T I ? Z C I -  

nrnr, and (rnr ir ipr irrr i  changes in taxes. As w c  d o  this, assume initially that 
the guvcrnment runs .a balanccrl budget, so that changcs in taxes always 
col-I-espond lo equal changes in government bpcnding. Wc relax this assump- 
Lion Iatcr when we nced to examine the morc realistic sclling of dcficit 
fin;lncing.' 

A Te>npornry Tax-Fitlanced Increase in Government Spending 

Consider now the effect of a temporary. tax-financed incrcase in I ; ,  say. a 
rise in government spending in order to pay  for n war. Let u s  assume rhat GI 
and T I  rise by an cqual amount, while S.:,  as well as G2 and T. remain 
unchanged. Our consumption model tells us that CI will fall, hut not by as 
much as l', rises. Recall that consumption was shown to he a linear function 
of ptivatc woalth (CI = kWI) , - '  with the marginal propensity to consume out 
of wealth ( k )  bcing less than one. Thus, as W1 falls because of higher taxes, 
consumption falls by less than thc wealth decline. Our intuition tells us that 
because a icmpvrcrp rise in taxcs represents a temporary fall in disposable 
incomc, households trying to maintain a smooth consumption path will bor- 
row against the future during the period of temporarily high taxes. Thus. 
private saving will fall with a temporary rise in taxes. 

The nrlalysis that fi>llows has one impurlant li~nitatiun. As in C:hiipters 4 and 3, we are 
milking t l~c  cl;isaical a\\umption thiit demand Ructualion\ do not al'fefrct output. Rernemher that 
wc do no1 take up the Keynes~an modcl until Part I V ,  after we havc analysed thc huilding blocks 
rnorc f i~ l ly .  Thus, we rule nut-by assumption-any effects that changcs in G and Tmight havc 
on oulput u\ il result of changes in aggregate dcnland. even though such outpul cunsequcncss 
arc anulhzl- channel through which public-sector and private-sector spend~np might Interact. 

See equation (4.16) in C'hapter 4. 
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Secausc government saving remains unchungcd whcn ;~nd 7 ,  ri\c by 
thc same amount whilc private saving fall\. thc ovu1-;i11 l cvc l  ot' n;~~ional 
saving declines. What is the effect of t h i ~  on thc cur'rcnr ;~cct ,unt? 

For a small country facing a given world intcl,est riite. ~ h c  dcclinc in 
saving for a given inve5tment reduces i t s  current aucou nt h;~li~ncc.  I n  Iiigure 
7-2a. which represents this casc, note  that  totill wving is 4hi1wti ; I% the \urn 
of private saving and (unchanged) public saving. St;~rting fro~ri eq~lilihriurn at 
point A ,  the  currcnt account m o w 5  to a deficit oi'lhc rn;ignitudc A i i .  'Shus, a 
temporary tax-financcd increase in g o v e r n m t n t  hpcntling c;~usc\ thc currcnt 
account to worsen. In  the case of capital contnds, howcvcr., prcscntcd in 
Figure 7-2b. the decline in national saving pl-ovokcc a riw in ~ h c  domc\tic 
interest ratc rather than a dcteriuration in thc currcnl ;lcctlllnt (which  mu31 

always be balanced). 
If the  transitory increase in spcnding and taxc\ o c - c ~ ~ r ~  in  ii Iiirgc coun- 

t r y  like the United States. however. thi5 analysis hiis t o  hc mrldificrl. The 

Figure 7-2 
Effects of a Temporary Tax-Financed Incrvasr in Gc)vcrnmcn t Spending: (a) 
The SmaIl Country Case; (b) Capital Cvntrols 

dccline in U.S. saving affects the world interesr ~-;ilc, c;iu\rng ~t lo cdge 
upward. At the same tirnc, however, the fall in saving dctcrior;~tc\ thc U.S. 
current account, as shown in Figure 7-3. The rest thc world l'cclj the 
effects of the tax increase. The consequcnlly h~gher ~ntctcbt t.;~tc\ increase 
saving and drive down investment in the rest of thc fiorld, ~mproving the 
foreign current account. In summary, a temporary tax-finunccd c ~ p i ~ n \ i o n  in 
government spending in the  United State4 drive\ LIP thc: wo1.1d intcrc\l rate. 
increase5 the current account dciicit in  thc Un~tcd Statc4, and ;~ugmcnt \ the 
current account surplus abroad. 

A Permanenf Increase in Govemmenf Spending 

Let us now consider a pcrm(inrnt rise in  govcl-nmcnt \pending linanued by 
higher taxes. In  this casc. G I  and G1 increase by thc same i~rnount A(;, and TI 
and fi risc by an equal amount AT. Government saving i s ~lnchangcd, ;is wa5 
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Figure 7-3 
Effects of a Temporary Tax-Financed Increase in Government Spending: (a) 
The Large Cuuntry case; (b) Capital Controls 

the case with the temporary spending and tax increases. But  now private 
saving is affected less. The permanent tax rtsc amounts to a drop in pcrma- 
nent disposable income. Households have to  adjust by ruvising their con- 
sumption downward more than they did with a transitory tax increase. Thus .  
private saving will not fall as much-and perhaps not at all. 

When we apply this scenario to our benchmark case from Chapter 4 
where consumption was cxactly equal to permanent income. we scc that the 
permanent rise in spending and taxes will have no  cffect on the current 
account. Rcmember that there we saw that consumption was proportional to 
wealth, C, = k W ,  with X: cqual to ( I  + r)112 + r) .  When T I  and T,  incrcase by 
the same amount AT, wealth falls by thc amuunt  LW' = -AT 4 -AT/ 
{I + r) = -AT I(2 + r ) l ( l  7 r ) ] .  Thus, thc change in  first-period consump- 
tion, AC,, i s  equal 10 k A W  = -A]'. Yrivatc consumption falls by the same 
amount t h a ~  laxes increase, and no change occurs in private saving. 

Table 7-5 summarizes these effccts of permanent and transitol-y in- 
creases in government expenditure. 

Fiscal "Crowding Out" 

Crowding orir is a general tcrrn for any fall in private >pending that accompa- 
nies a rise in  public spending. Most frequently, "crowding out" refers to a 
decline in private investment that is brought about by a n  expansion in gov- 
ernment spending. In  an open economy. however, other forms of spend- 
ing-such as nct exports. for example-might also get crowded out when G 
rises. 

Let us examine the  crowding-out phcnomennn in the two cases we 
have just posed. Wc take first the tcmporulv tax-financcd increase of gov- 
ernment spending. In a small country with free capital mobility. this fiscal 
action has no effect on intcrest rates, and private investment is therefore nut 
affected. The deterioration in the current account suggests a different form 
of crowding out: a decline in the country's net export>. Without additional 
information, however, we cannot tell how the decline in net cxports i s  di- 
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Cases 
- .  

Free Capital Free Capital 
Kind of Mohilit! Capital Molrility 
Shuck (small countr? ) Controls (large cr~untry) I 

- --- .- I 

Temporary increase Fall in S ;  fall 
in I; (general in ( 'A:  no 
cabel effect on v 

Permanent incrcase Fall in S 
in G {general (smaller):  
cast) Fa11 in C'A 

(mlal ler) ;  
No cSf'ect on I- 

Fall in S: no 
effccl o n  (''4 
r iw  in r .  

Fall in .\ 
[\nl;lIlcl-l: 

90 c ' f i u t  on (',:I 
ltisi. i n  1 .  

(s1nllllc.r) 

Purn~ancnt increase N o  affcct an S :  Lo cft;lct OII S :  NG\ cl'l'cct on 
in G (benchmtirk C'A : or  I .  ( A  : t)r. I ,  .Y: ( ' A  : or r 

case)  
- .  . . . . . - - 

vided hetwcen higher imports (resulting ( I -o~n t1ighc1- (;I ; I I I C I  I ~ ) W C I ,  cxporls. 
Where a 5rnall country docs have capil;~l cuntrnls,  on  Ihc 0 1  hcr. hiirid, ~ 1 :  find 
that higher guvernrtlent spcnding crowd4 out i n v c ~ t r i ~ c n t  i-;~iher thiin net 
cxports (net cxports tnust ;lltvays equal 1c1-o due to thc ctin~rrrls).  I ' hc  de- 
cliile in saving increases dumcstic interest r:~tc\. t11~1,chy tlcp~-c%.~ing dorncs- 
tic investment. (Note that P I - iva~c  conhurnpt Ion nlay i11so hc. LI-OLC' I (CLI  o ~ ~ t ,  if 
consumption is a decreasing function of thc 1n1c.r-cst ~ . i i t c . . }  In ;I I;~rgu country 
with open capital mobility. thc ti-;insittrry rihc In fisc;ll expc~rc l i t (~~-c  crowds 
out hoth domestic privutc spending and nct e.upo~.l\. ; I \  well ; I \  invc\trncnt 
and consumption stbroad. 

When a govetntnent pul-sues a ! ~ r , ~ . r ~ ~ r r t r r ~ r r t  cxpi~n\ic)n in \pcncling (as- 
suming a balanced budgot), huwever.. thc c ~ u ~ v d i n g  0 1 1 1  ot' invc\tmunt or nui 
exports is necessarily smaller,  or cvcn climiniitcrl ( ; I >  in  our  I ? C I I C ~ I ~ ; I I - ~  cuhc. 

whcn thc drop in consumption cquiils the 1 . i ~  in pcrnli~ncnt govcrnmcnt 
spending). 

All this analysis hulds only ur~dcl- thc i~ \c i~rnpl  ion O F  cl;~+,cic;~f 1'1111 crn- 
ployment. of course. If Keynesian den~;~i i r l  ct 'kcts ;II-c ;~lku prc+,cril iuhcn G 
and l'changc. then thc analysis has  t o  bc modified. 11 i\ ~J>o\c ~ni~tlific;~tions 
w e  take up when ate tul-n lo Keyncsi;ui :~n;ily.ii\ in I';ir~ 1V. 

Ric.iirciicrtt e y i r i u r i / r ~ ~ r i ~  is a n  intcrc\ting thcoretic;il proposiiiorr which shows 
that undcr certain c i rcums~unces  a change in thc p ; ~ ~ h  01' I ; I K C \  c~vcl- lime- 
lower taxcs in the prescnt, higher taxi.< in  thc ~ ' L I ~ ~ I I - C .  ~ i ~ y - i l o ~ ~  n o t  ;~ffect 
private expcndilutes and thcrefose docs nut affcct n; i t~on;~I  \ ;~v i r~g ,  invcsl- 
ment. or thc current  account. This notion lead\ t o  wrnc striking Ihccrrctical 
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findings, for example, case3 in which a tax cut that raises the budget deficit 
has no effect whatsoever on the current accounr despite the seemingly 
strong link rhat we notcd in equation ( 7 . 3 ,  Ricardian equivalcnce was first 
introduccd land largely dismissed on practical grounds) by the great British 
economist David Kicardv in the nineteenth ~ c n t u r y . ~  More recenrly. it has 
been both formally treated and popularized b!! Robert Barro of Harvard 
University.' Lct us now see how this theory works. 

A Statement of fhc Ricardian Equivalence Theorem 

Consider the hiidget constraint of the private sector in equation (7.11). With 
some minor manipulation. wc can write it in the follo\\)ing way: 

He1.e we scc that lifttime consumption equals the precent valuc of output 
minus the prescnt value of taxes. The time path of taxes does not matter for 
thc hvuseholds' budgct conslnlint as long as the prescnt value of taxes i s  not 
changed. 

Consider now what happens when current taxes are cut in the 
amount A 1 .  while future taxes (T: )  are raised by ( 1  + r ) A T  (by design. the 
pre\cnt V ~ ~ U C  oi' laxec is left unchanged): 

Despite thc cut in cilrr.ent Eaxcs and the rise in currcnt disposable 
income. ft>rward-looking households will no1 change their present level of 
consumpticm Cl. The reason is simple. The tax cut does not alfect their 
lifetime wealth bocause future taxes will go up tu cumpensatc for the curt.ent 
lax decrease. In accounting terms, wc say that cul-rent privatc saving (,ST) 
rises when TI falls: I~o~rseholils suur r h ~  inr.oon~e rha! thrx r p r e i ~ l e  Ji-nt~t rite 
tn.u chi i i  in ot.r/c~r to pcry fi)r fhe julrrrr rn.1- inrreuse. 

Of coilrse, this greatly simplifies what is likely to occur. .4 number of 
studics have shown empirically Ihat under certain condirions. current cun-  
sumpticm docs in fact rise whcn T I  is cut. The existence in real life of 
liquidity constraints. uncertainty, the marginal incentive effects of txxcs? 
and dit'fering timc horizons of governmcrits and households, all may cause 
simplc Ricardian equivalcncc lo break down. Furthermore, the expansion- 
ary ctf'ccts of a cut in taxcs, as envisioned by Kcynes, can also causc a 
changc in consumptinn spending. 

'rhc thcol-ctical importance of considering a current tax cut that leaves 
unchanged thc prcsent value of taxcs bccornes apparent when we consider 
rhe government's intertempot.al budgct constraint. Governments. like 
households, must balance their spending and income over time, t h c ~ ~ g h  not 
necessarily on a period-by-period basis. To scc this, we can derive a two- 

~- 

T h i s  ideii is statcd In David Kicarilu. -'Fullding Systenl." in Piero Sraffa. 4.. ]hi. 
IYrlrLr (~ t r t l  C'ort-r,r1~r>~1tlc~t!~t:> c?J'I)rri:id Rir.clrJo* Vul. 3 (Cambridge: Cambridge University Press. 
1931). - Thr lirst formal treatment of Ricardian cquitalence ir Harro's "Arc Ciovrrnment Hand, 

Nel U'calt h?" Jolrrt~cil of Po/ir~r.rll E~.onorrr!~.  November:Decen~ brr 1979. 
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period budget constraint for the govcrnrnent ir\ing c q u i ~ t ~ o n  ( 7 . 2 ) .  : I s  wc did 
for private agentb. we shall once again suppo\t: that thc povcl-n~ncnt begins 
with n o  net debt (Dt;' - 0). Therefore. 

We can  combine these two equations (<t\ wc 11;ivc ii11-~;1dy C I I ) I I C  l'llr houw- 
holds) to obtain thc government's intet.tumpo~-it1 hudgc.1 con\tr i~int :  

According to (7. Id), the present valuc orgovcrnrncnt spcndinp ( thc  IcKt-hand 
sidc of the equation) muf t  cqual the p r c x n t  v:~luc ol' t;~xc.\ p l~ r \  any dcht left 
over  at the end of the second period ( t he  I-ight-hanil i d c  of thc cqualion).' 

Whar has  this to do with Ricardian equi~;~lc t icc '?  'I'hc p~.r>po\itio~i \talc% 
that for a giver! ~ i n w  proJilr ol'government con\umption and ti1), inve51- 
men1 ( I :  and I!) and second-period dcbt (11:'). thc time piirh oL'con~r~mption 
(C1 and C?) does no1 depend o n  the time i a t h  of I;lxeh r ' l ' l  ;111~l 7;).  This i s  
easily prc~ved,  at lcast in thout-y. froni cquatiim\ ( 7 . 1 1 )  iind (7.14). I:rorn the 
guvernmcnr's budgut constrain1 in (7.141, we 5cc [hiit tr)r givc11 (;I . t i 2 ,  1:. i:. 
and L)!. thc present value of taxcs is also givctl. FI-urn (7.17) wc scc that the 
household budget constraint depends not on thc tirrlc p a ~ h  ol'ti~xcx 17111 on the 
prescnt valuc of taxes. Thus. changcs it1 I ' ,  and 'I,? that prchcl-ve 7, 1 ]?!(I + 
r )  havc no effect o n  the  household intcrtcmpor;~l b u d g c ~  con\tr.:~int. 

Wc have alrcady hintcd at the powcrt'ul thccrrc1ic;il implici~ticln\ ili this 
proposition. Si~ppose, for example,  that ;I government hegin\ u,ith i t \  budget 
balanced pcriod to pcriod, with G I  + Iq = 7-] and ( i :  t 1; -- 7'1, Now ash ime  

that the govcrnrnent cu t s  I' ,  by AT without ;Any changc in i t h  xpcnding. I n  this 
cast,  public debt will rise by thc amount of the tux cut.  Ncxt pcriod, raxcs 
(T: )  will havc to be raiscd by ( 1  + r)A7' in c~rdcr t o  keep 11: t'rolt~ I-i\ing. Notc 
that future taxcs have to go up by more than thc  tax cut bccau\e thc gcwcrn- 
rnent milst pay the interest. a s  well as the principal. on ~ t \  pcriod I horrow- 
ing. According ta Ricardian cquivalcnce, then ,  C', anti <'- will IIC un;\flcted 
by the change i n  TI and 'T, . 

Look, too, at the  effect on saving ot' this changc in t h t  timing ot' taxcs. 
When T I  i s  cut ,  government saving goes down by thc arnuilnt o i ' thc  tax cut 
( 5 7  = 1'] - GI). Private saving increases by the amr,unt ui' the tax Ijccrea\e 
[ST = rQl - 7,) - CI] .  Therefore, national having rctnainx ~rnull'ectcd by thc 
tax cut, since thc fall in government saving i \  cxactly oll'sct hy thc risc in 
private saving. Thus ,  Ricardian equivalence implies that onc  Iorrn ol' cxpan- 
sionary fiscal policy. in this case  a tax cu t  with no changc in govcrnment 
expenditures, has no effect o n  national sriving and.  therct'orc. 011 t hc current 
account or on interest rates. These  rclul ts  hoid Li~r thc thrcc kind\ o f  ccono- 
mies we have described: thosc of small countric\ with frcc capitiil mobility, 

ti I n  rhc two-period model c ~ f  the household. w e  rulcd 1)111 : m y  dcbl or :15+ct\ a1 thc cnrl of 
period 2 .  But for n o w ,  we will leaye open [he po%\ihility th,~t Ihc p ~ ~ h l ~ c  wcttrr- 1n;by "Iivr" 
beyund the two-period lifetime nf the  huusehulds lhar arc now ~ l l ~ v e .  z ~ r i t i  thcrcl'crr,~ wc ;~l l trw for 
the pushibilit): o l  government debt at the end ol- pel-~c>d 2 ( '1 hur wc ci1p1111-c thc ~ d c a  t h a ~  
gnvcrnmentq generillly have longer lives than individu;il\, an idc;r ue wi l l  urc I ; l rc~.  ot1.1 
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thosr: with capital controls, and those of large countries with no restrictions 
in  capital flows. 

This finding indicates snmc of thc limitations nf the ceteris parihus 
assulnption we uhcd whcn discussing equation (7.5). Thcrc. wc  usually 
notcd that higher budget dcfcits wcll~ld tend to lead to a worsening of thc 
current account, assuming that higher budgct deficits d o  not affect privatc 
saving. Now we see conditions in \rghich highcr budgct deficits indeed affect 
privatc saving. and indeed exactly offsct them. 

1,oowly \t:~tect, Ricardian equivalence saps that the time path of taxes does 
not utkct  conbumption, provided that governmcnl spending remains con- 
stant. This i s  quite a provocative idea. and we necd to examine it closely for 
limit;tt~vns. 

One key limitation lies in thc fact thktt public scctors may havc a longer 
borrowing horiLun than huuseholdb. If thc U.S. govcrnlnent cuts  tahcs thi5 
ycur, i t  can continue accumulating debt for several decades bcfore it rdlses 
taxeh in the distant futurc. In  that case. thc L'uture tax incrcase would not  hc 
paid by hoi~seholds alivc today, bul by yet-unborn f ' u t u t  gcncr;~ti~>n\.' Thus .  
iodny's households would regard the current lax cut as a real windfall, one 
that will not he taken away by futurc tax increases that (hey ivill pay. The 
implications. then, are clcar. Such a tax cut would pi-oduce a rise in con- 
sumption and a fall in national saying inltsn~uch as privatc saving would no1 
sisc Si111y to co~npensate for the fall in governmcnt saving. As a result. the 
cul-I-cnt account balance would tend to decteasc. 

Our thcol-e~ical framework gives 11s thc means to dcscrihe this situation 
with sume precision. With the help of equation (7.141, consider a tax cut AT 
in pcriod 1 that is not balanced by a rise in T?. bul is rather Linanccd by a rise 
in I):' ,  the debt at the end of the second period. Specifically, the increase in  
second-period dcbt is - ( I  + r ) A T .  I n  cquation (7.12). we can see that from 
the hcruschold's poi~lt of vicw the tax cut is a pure rise in lifetime wealth. 
where SW - -AT .  In othcr words, hotlseholds alive today care about the 
taxcs rhat rh l~y  pay, but not about the increase in f'ulure govcrnment dcht 
(I).:) that will require taxes on J i t i ~ r c  generations. I'hc increased wealth in 
turn Iciids to u rise in consumption. C ,  will risc by k A T ,  where k is the factor 
of proportionality betwecn wealth and consumption. Since k < I .  private 

saimgi\ses, hut by lesg than the fail in taxes. Disposable income riscs by the 

If (he govcrnment leavc.; debt in thc 5econd pcriotl. il must he paid fnr in lirtcr periods. 
Specifically. 8113. gnvcrnment dcht Ietl at lhc end of period 2 will havc to be paid fur by an cxcess 
oftaxes (n u w r  prwcr.nrnen1 spcniiinp u n  cotisumption nt~d invzstnlcnt (Ci  + I v )  in per~ods 3 :ind 
beyond. More prec~.;cly. the dihcountrd valuc nf f111urc. curpluses defined ;I> (1  - {; - 11) mu51 
equal the v;~luc 01- the dcht Iefi ;hr thc  cnd of' period 2 :  

( 1  - ( T , - C i ,  6) 111' - . . - L , . .  

( 1  t r) t l  - rj2 

i T- G - I' ih somerimt..; called thc  p r i w ~ / : l .  budget surplui. ( I t  is not the utcra l l  budget surplus 
since i t  dues not includc interest pdyrnenh o n  public dchr.1 'I'hus. debt 1n113t be "paid for'' by 
fbture pnrnitr!: sur.pluses. The equation does not. of course. sac. rhal thc public sector hiis rr j  
achieve e primary surplus in cvcry period nftcr period 1. t s ~ t  only a primary s u r p l ~ ~ s  In pt-ccent 



204 Part I1 Intertemporal Economics 

amount of the tax cut, A?', n1h1le con\umption gee\ u p  h y  L A ' / ,  ho that 
private saving changes as follows: 

At the samc lime, public saving falls L-ry thc full iirnoilnt A 1 .  50 th ;~ l  national 
saving, equal to $7 r ST. falls: 

Robert Barro has cons~t-ucted :i lhcorctical ~ i s c  i r~ which Kjc.;ir,dian 
equivalence holds even whcn tax increasci, ;ire pr,\tponcil t c ~  the dihtrlnt 
future. (We touched on this situation in C'haplcr 4.)  13;i11-11 ; I I . ~ I I C Y  t h ~ t  hoi~sc- 
holds today may care about the taxcs thcir childrcn l u l  I hcir children's 
children!) will have lo pay in thc distal-11 futurc. 'l'o cnx111-c thcir oil;pr~ngs' 
economic well-bcing, thc saving of currcnt ht,u~cl~r,lds In;iy rise t r \  rlr'l'wt a 
current tax cut fully even  though tax incrc;ihcs ;[I-c not cxpcctcrl until they 
a re  long gone. The current generation would want to Icuvc privi~tc w i n g s  
for thcir children to help t hcm pay Ihc govcrnmcnl dcht i n  t11c Ir~trrrc. In 
some extreme cases ot'intergcnetatirsnal ;~f t+cc~ion,  hou\cholrl\ might ildjust 
t o  a decline in cul-rent taxes I T  rrs i f ' rhy?.  r l~c~ t l l . \ r~ l r~r .~  rt~or, lrl  Iltrvrj /o prrl;ji>r 
rhr 1a.u inc.rea.~r in tllr S,rtrir.r. Thir extension o f  Kicl;~rdi;~n c q ~ ~ i v i ~ l c n c c  is 
sometimes tcrmed Barrn-Ricardian cq uivalcncc. 

There are many vther reason5 as well to doubt thc rclcv;incu ol' Kicar- 
dian equivalence. Consider, for example,  thc h o i ~ ~ c h o l ~ l  [kilt wtbi~ld like to 
spend more now bascd on future wcalt h. hul is uniihlc t o  horrow apiinst 
future income because of impcrfectionr i n  thc finunci;ll markctli ((or cxam- 
ple. the bank cannot tell whethcr the individual will r~ i i l ly  hiive high earnings 
in the future, and thus does not find i t  cafc to lend). 1;or thi+ liyuidity- 
constrained houlchold. any  incruase in  current dilrpociiblc incornc will allow 
it to spend more. Under thcse circumstances. Kiciirdi;in cq~~ iv :~ l encc  hrcaks 
down. Liquidity-constrained agents will choose t o  i n ~ r ~ i \ \ c  Ihcir \pending 
when they experience a tax cut rather. than saving thc wintlkill income to 
compensate thcir childrcn for future tax inc"~.cii\clr. J;irnc\ 'I'obin ;tnd Willern 
Buiter of Yule University have notcd thih point. a \  h ~ v c  (ilcnn I I~rhhurd of 
Columbia University and Kenneth Judd of the l i i ~ j v c r  1n~tiiution.I" 

Uncertaifity is another powerful fiic~ot. that undcrlnlnc..; Jic c a w  for 
Ricardian cquivalcnce. Martin Feldstein of' Harvard Univt l~ ,h i ty  hit\ \hewn 
that when households are unsure of their futu~.r: incornc Icvclx, ;I  c~rrrcnt tax 
cut  tends to increase private consumption cven whcn ht\u\chold.; dl) care 
about  the taxes their children may havc to pay lalcr.. I:urthcrnir~rcr, lhc Kicar- 
dian equivalence proposition might hc undermined if t i ~ r ; ~ l i o n  il r  no1 lump 
sum. For example. a current tax cut  in labor incomc )night imply a future 

I" Scc Willem B ~ I I \ ~ I -  and James 1.obin. " I l c b ~  Neull.;rlil> :\ 131-ICI H C ' V I C W  rrl Ilnctrine 
and Evidencc," inGeorge uun kur\tenherg.  Sotr~tl  .Srr ~ t r , i r \  t , J , r . \ l r c  I')l~l<rrf. .'rrtr~rtlp tI';lntbrldge, 
Mass.: Ball~nger. 1979), and Glenn Hubbard and Kennelh J ~ ~ d t l .  " l . i q u ~ t i ~ l y  < ' t r l ~ \ i ~ i r ~ n l \ .  l.i5cal 
Pulicy and Cunsump~lon." Hroc>kitrp\ Prrpcr? o n  Lr~r>r~o~?~ic- Ac f r t l r r r  , I IYKO, 
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increase in taxes o n  capital income. Such a tax cut rnigh~ induce a fall. rather 
than rise, in private saving." Finally. progressive taxes on bequcsts have 
also been shown to disrupt Ricardian equiv;llence.I2 

Empirical studies havc also called thc Ricardian cquivalencc proposi- 
tion into question. Mattin Fcldstein tested the effects of U.S.  tax pchicy on 
cnnsurnptiun during the period 1930-1977. His estimates indicate that a tax 
cut, holding fixcd government spending. tcnds to raisc private consump- 
tion.13 I.awrence Summers of Harvard University and Jamcs Potet.ba of MIT 
have studied the relevance of Ricardian equivalcnce to the U.S. economy in 
the I ~ X L ~ S . ' ~  The United Stales ran large budget dcficits in the 1980s. which 
wcrc caused by a cut in  taxes. According to Kicardian equivalence. this 
should have led ro a rise in  private saving, to the extcni that households 
anticiparcd a rise in ruture taxes. Instead, Summers and Potel-ba find that 
private saving rates stayed the samr: or even fell after the tax cuts .  This 
evidence ih  consistent with (he existcncc of a significant number of liquidity 
constrniticd households. ( I t  is. howevcr. also cnnsistcnt with thc possibility 
that huusehclldu cxpected the tax cuts ti3 be balanced in thc f11tut.e by cuts in 
govcrnmcnt spending rather than by rises in  taxcs.) As our model for a large 
country like the llnitcd States predicts, the dccline in national saving in the 
United Stittus was also accompanicci by a deteriorarion of thc U.S.  rurrcnt 
account balarlcc and in a rise of intercst rares. 

It1 a tho]-ough survcy of the evidencc on the Ricardian equi\?alencc 
propositiun. Douglas Sernheim has concludud that 

A succession oC stiidies havc [sic] estahlished the existence of a 
robust chnrt-run relationship be~ween deficits and aggrcgate con- 
sumption. Whilc there are many potential explanations for this 
pattcrn, i t  is at lcast consistent with the traditional Keynesian 
view lof no Ricardian cquivalenrej. . . . Thus, while time-sericb 
cvidencc weighs against Ricardian equivalence, it does not by 
itself t i p  the scale. Howevcr, in the context of theoretical reason- 
ing and behavioral analyse5, a coherent picturc emerges in which 
the Ricardian outcomo appears relatively unlikcIy.]' 

So far, wc have treated fiscal policy largely as if it were exogenous. We have 
taken levels uT G and T simply a3 given and have not attempted to explain 
them within the terms of our models. We can. however, usc various politi- 

" See Alan Auerbach and Lawrence Kutlikoff. I>wtirnir  Fisr,rrl Po l~cy  (Cambridge. 
Cdn~ht,idjir: Lnlhersity Press. 19871. 

Scc -2ndrew A M .  "l'hc Failure of- Ricilrtilan Equivnlcncc Under Progressive Wealth 
T;rr;al~c~n." National Bure;tu of Economic Kchearch Working Paper ho.  1983. July 1986. 

:! See Martin Feldhkin, "Governmenk Deficits and Aggregate Ikmand."  Jo~rrntrl of 
Mrlrrr.rciry Eco~rotnir,.r,  Januar) 1982. 

l 4  Scc J i ~ m r s  Potcrba and Lawrence Su~ t~n~er \ .  "Recent U.S. E v ~ d e n c e  on Hudgel Defi- 
cits irnd National Savings." National Bureau of l:conodr~c Rrscarch Working Paper Nn. 2114. 
Fe1,ru;lr.y 1987. 

!'.Cicc B. Douglas Hernhrirn. "Kicnrdian Equivalence: An Evaluation u i  Theory and 
Evidence.'- :\'Rk,'R iMtlc,rt) t l i~c~ntr,?rira Anrrrrrll. Vnl.  2 (New k'urk: National Bureau nf Economic 
Kchcarch. 1987). p. 291. 
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cal-economic models of government heh;tvior ti, explain policy with rcgaix 
to G and 3'. Economists have become increasingly intc~.uxtcll in wcing hou 
the political environment a govcrnmcnt tiice\ I-clatcs t o  thu h l~ i lg~t i t ry  dcci- 
s ians it actually makes. I t  is by now widcly rcuognivcd. tcjr-  ch;tniplc, t h ; t ~  
incumbent administrations are likely to st imuli i~c thcir economic\ on thc eve 
of political elections, In  the United States. u po\ilivc cc)r.rcl;~tii,n ha.; houn 
found between dispo5ablc. income and preclcctivn pcric>rl\ tillring which thc 
incumbent govcrnmcnt at tempts  to hclp i t \  pal-[? ; I [  thc polll; h y  cnl;trping 
transfer payments. by cutting taxes. ; ~ n d / i ~ r  I,y ~ n c ~ t i ~ \ i r l g  govcrnmcnt 
spending. I h  

Normally, when tax i n c r e a x s  or spending 1.111.; ; I IY  nucc\\:u-y Lo hal- 
ance the budgct. the incumhcnt administnition u.:~ith 11n1il ;~ r tu r  ;in clcctic~n. 
A casc in point is Israel in 1973. When a cornn~ission 1-cco111111cndcd ii1tr.o- 
ducing a value-added tax ( V 4 T )  logcther with ;I retjuction in Ihc incc~mc 1;ix. 

the latter was promptly implerncntcd. but t h c  V . 4 - f  t ; ~ x  %;I.* inlrorl\~uerl tmly 
after the next election, 

Seeing a windfall gain in incomc, h t rucvc~-  ternpot ' i~~-y. Inilny govern- 
ments find it hard to resist the political prcssurcs to \pend i t .  Anrl ii'crrndi- 
tions allow them access to easy credit,  many govcrnrncnt., will horrow even 
if future repayment terms might hc arduouh. '1-itkc thc c i ~ \ c  or' hilcxi~o.  I n  
1979-1980, this oil-exporting country bcncfitcd f rom the sur-gc in world oil 
prices, which provoked a major increase in public ~rtlvc~iiruc. ' l 'hc gokcrn- 
ment of President Lopez Portilln went ahead and rpcnt :dl t hc c ~ t r i i  lncomc. 
and even borrowed heavily o n  world markcts in anticipiiljon 01' I'utrrrc oil 
earnings. The result was an enormous and  pajnf'111 dcht crisis r\i'hich wc 
study in detail in Chapter  22). 

'Theoretical investigation suggests that in countr-ic5 where pol~tical 
power changes frequently between rival pnlitical partic.5. tach ;~rlniini\tra- 
tion is likely to spend a lot when it is in power, and thu\  t o  Ic ;~kc  it high public 
debt to its successor ,  which most often is the opptr\ition p ;~r ty .  I' T h i h  high 
level of debt  constrains the expenditures of lalcr govcrnmcnth, hut thc cur- 
rent administration does nor carc  much aborlt thix. i 

A recent empirical study of budget deficit\ in thc indt~\tl-i;O countries 
has shown that  governments that a re  dividcci bct wccn Inilny polit ic;il par- 
ties-as are the multiparty coalition government\ in Ilaly. li)r cxiimplc- 
tend t o  have the largest deficits. Presumably, wi th  many piirtics in thu  gov- 
erning coalition, it is very difficult lu form a cunwnhus o n  polilicitlly painful 
austerity measurcs.I8 One-party governments. such a s  l h o w  jn thc United 
Kingdom and Japan, o r  two-party guvernrncnfs in Cicrrniiny, havc  proven 
to be much more effective in kceping budget deficits 1r11dc1- control than do 
multiparty governments in other  countries in Europe. \uch :\.I 1t;ily ., 

Table 7-6 shows the evolution nf govcrnrncnt d ~ h t ,  ilr i 1  PI-oportion of 

-The classical work in this subjrcr i %  Eduard -1 c~ttc. Yrrlrtir 0 1  i , r ~ r ~ - o !  rrltllr, I,.( t ~ r i i ~ m r  

(Princeton. N J :  Princeton Univcr5ity Press. 1978). Scc i 1 l 5 0  Wlllianl Xtr~-c lh~t~~c " Illc I'rhilical 
Buciness Cycle." R~rr!ir~t' c~/'Econnnfic S ' i u r f i c ~ . ~ ,  April I Y 7 T  

]'See Albertn -4le5ina and {juido Tahcl l~n~.  " A  I 'r \ \~t~vc I hcr ,~>  of  t* i \c;~l I )c l i~ '~tr  irnd 
Government I k b t  in  a Den~ocracv." h'atlunal H~lrz;\u ( i t  I . C ~ ) ~ I ) I ~ ~ I L  WL~\C;II'C 11 W I ) ~  h~nc  I'ilprr 
Nn. 2308,  Julk 1987. 

Id  See Nouriel Kouhini and JelT1-cv Sach3. "f3ol~lic;il rar~J I ~ . v o r ~ t r ~ ~ i ~ c ~  I )ctv~r~~ir l ;~nl \  i ~ f  
Budget Deficits in the Industrial Dc~nocracies." h-~rropt~cd~~ I . r v , t / ~ r t , r i r  Kr.r'ir,n . .L1:1y IYH4. 
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GDY, for several industrial dcmocl-acies over thc period 1900- ldlOO. I n  a1 
countries except Italy, the ratio of public dcbt to CINI' cithcr fell, o r -  rev 
slowly, in the years 1960-1973. Thcsc wcre high-growth yc;m Li~r the worlc 
economy. Tax revenues increased rapidly hccau\c uF thc high growth. ;tnd i 
was fairly easy for most government5 to mii int i l in  dclici~.; undcr sontr.ol 
Whcn economic growth in the world cconomy \lowed duwn ;lF~cr I973 
budget deficits tcnded to increase. and pitblic dcbt as ii pcrccnt;~gc ol'liUl 
rose in most countries. The increases tended to bc greatc\t in  cc,l~nt~-ic\ ~ c t  
as Italy and Belgium, whcrc there are multiparty coalition grlvel-nmcnt\. l'hr 
increases were moderate in Gcrrnany and the United Slatch, and the puhlic 
debt actually fell as a percentage of GDP in thc Uni~cd Kingtlom, whicl 
always had a single government in power during ~ h c  pel-iod. 

A more general point also emergcs hci-c. Govci-nmcnls are n o t ,  i r  
general, run by a single person. or even a single poli~icill p;~rly. What i: 
called fiscal "policy" is not generally one policy after ;ill, hut thc s u m  of tht 
effects of decisions made by myriad separate decision m;ikcr\, 1'in;incc min 
isters of many debtor countries in the 19XOs atturnptcd to rcducc budge 
deficits. only to find themselves politically harnstrur~g hy par-liiinicnl~, rc 
gional governments. or powcrful state enterprises that wer.c. iihle t c ~  block ar 
effective overall measure of fiscal discipline. U nli)rtunutcly, modcls whicl 
c m p h a s i ~ e  the "rationality" of fiscal po1icym;lking may ncglcct t hu kc y fit' 
that fiscal policy is the outcome of a crsmplcx pol~ticiil hi~~-gaining p~.occss 
and not the result of some optimizing decision takcn hy ;i cinglc ;~gcnl. 

The implications of exccssivc govcrnmcnt deficit5 arc clciu to xcc i r  
thc simple framework of our model. I f  a risc in dc1icit.l cuusc\ ;In incrcx\c i r  
r)! (and if Barro-Ricardian equivalence docs not apply 1. t hc cxclc\\ivc dcfi- 
cits will contribute to a low level of national saving, a crowd~ng O I I ~  o1'priv;ilc 
investment, and large current account deficits. Heavy borrl~wing i'rvrr 
abroad to finance the deficits can set the stage fur a 5cvcr.u debt crisis, ;i cart 
that we examine in Chapter 3 2 .  

7-7 OTHER INTERACTIOSS BLTWLEN TtIT PLBI.IC 
A N D  PRIVATE SECTORS 

Our framework for regarding government expenditures and tuxch i h  t i l l  very 
simple. In particular. wc havc assumcd thal govcrnnicnl hpcnding i i~ f lucnces 
the private sector mainly through the intcrtcmpori~l hudgct con\t l-iilnt and 
through the effects that taxcs and spcnding induct on intcrc\1 ~-;itc\. 'I'hcre 
are, of course, other important channels through which ii\c;~l policy and 
private spending decisions can interact. 

One possibility is that the utility of privatc consumption i.; ;il'f-cc~c'cl in 
important ways by the level of public spending. 1-or ex;~mplc, it' thc public 
sector builds a road to a new recreational area, the rccult coi~lcl he ; I ~ I  in. 
crease in private consumption spcnding on rccrcation. On thu othcr hand, if 
the government builds a new park, thc private wctur might rcdi~cc  i1.i .ipcnd- 
ing on private park areas. Because of thc links hctwccn puhlic goods 
and services and private spending. the time prtth of govcrnn~cn t \pending 
could have direct effects on thc time path of privale \pending. .I'hct.e is, 
however, relatively little known about the subs~itut;~bilily ol' public and 
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privatc consumption, though some recent studies have started to f i l l  in 
the pic t 111-e. l 4  

Anulher type uf interaction involves the effects of public spending on 
private aggregate supply. Governmcnt spending on goods and services can 
decreast: thc marginal production costs of the private sector. thereby in- 
creasing aggrcgrite supply. For examplc. if police scrvices increase. firms 
will be able to apend less on security (private guards, suphisticatcd alarm 
systcms, and so on) and morc on the production of final goods for consump- 
tion. Once again. however, there are few rcliable estimates concerning rhe 
direct cl'l'ccts of public spending on private aggrcgate supply, 

Anothcl- important vehicle for interaction between t h e  public and the  
private scctors is taxation, Su far, we have confined ourselves to the effects 
ol' lump-sum taxes. which affect privatc consumption decisions directly 
through the hudgct constraint. But  most taxcs in reality are not lump sum. 
'Thuy ;we levied on income, expenditure, and property, and thereby affect 
tho decisions of the household sector to work, to save. and to invest in 
financial and physical assets. 

Dt*ad~veiglzf Losses of TUXES 

B y  distorting our choices betwcen work and leisure. or between consurnp- 
tion and investment, laxes impose costs on the economy, In essence. the 
taxes oausc a misallocation of resources by distorting the relative prices that 
households and firms facc in their economic decisions. As a result uf the 
taxcs on ccrtain goods and activities, people may work too little. or save too 
littlc. 01- putchasc too littlc of co~nmodities that are heavily taxed and too 
much uf commodities that arc lightly taxed. These actions that result from 
the dis~orting effects of taxes on the relative prices in the economy, causc 
economic welfare to decline. Thcsc costs of taxcs, often called the deud- 
#-r igkt  1o.r-,r e.5 of taxcs. are unavoidable to some cxtent . becausc taxes are 
nece.;sary to pay for desired government. spending. But an optimal tax sys- 
tern will nlir~i,ni:r the deadweight losses for any given lcvcl of revenues that  
arc to be collected by the government. 

Now. we necci to look, at lcast briefly. at the workings of a tax system 
based on income taxcs rather than lump-sum taxes, With a personal income 
tax, each additional dollar of earnings results in a rise of MTR dollars in 
taxcs (where . M I X  stands for the marginal tax rate of the income tax). 
Con\idcl- the effcct of an increase in the personal income tax rate on work 
effort. Fur every cxtra dollar earned. individuals receive a smaller income 
net of t a w s ,  and onc of two types of effects fblluws. On thc one hand. 
bccause thc returns to an additional hour of work arc reduced, households 
mil? tend to work less and take more leisure time. This i s  known as the 
sr~h,\fi/rrtion r.fjci>r,i. On thc other hand,  the rise in taxes has simultaneously 
rcdr~ced take-home pay, and individuals might work harder to maintain the 

' "  See. for cxiimple. Llavid Aschauer's estimates of the proiiuctivity of government in- 
ueslment \pending. in "Is Pub l~c  Expcnditurr Productive?" Joiirtrrrl uf Mnnctldry I.lr~unor~ric.~, 
1989. and Kohcr~ B;irrr,'s dcmons~ration that gclvcrnrncnr investment spending reems to be 
positively :is.ctlciatcd with ecnncjmic growth in a large sample of countries. In -'Economic 
Growth i n  ii Cm5s Scction of Countries." mimen. Harvard University. 1989. 
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income levels they enjoyed hcfore thc tax increahc . 'l'hi c i ~ r r . o r r r r '  r : / / i , c . t  holds 
that households will lake less leisul-e w h c n  thcy ;rl-L. rn;~clc pocll-cr hy an 
increasc in income taxes.  

Evidently, the substitution effect and incomc cl'fcct \work in opprlitc 
directions, with the first effect, after a rise in thc inuvmc t a x  I-iitc. tending to 
rcduce work effort and the sccond tcnding tv r;tisc work c't'Kot.t. 'I'hct~rcti- 
cally, thcn an income tax increase ha5 an intlcturminatc cKi'clct on work 
effort. Empirically. however, it has generally hccn found to r.uduc.c thc work 
effort; that is. the substitution c fPc t  is ,Irongcr than thc inconic ctl'cct. A 
gencral reducrion in work effort. in r u r n ,  has a ncg;itive i n ~ p ; ~ c t  in ths  i1Rgl.C- 

gate supply of the economy. Jerry H a r r s m a ~  of thc M ~ ~ c s i ~ c h u ~ t I l ~  I nhtitute 
of Technology found that thc lax system in  he I1nilc.d St;ilc\ of' Ihc rnid- 
1970s reduced desired labor supply by about X pel-cent. with iln cvcn 
stronger effect for high-wage people, ;i\ cornpal-ctl t o  ii nu-tax x j t  uat ion.!" In  
Sweden,  thc negative effect appears to he much Iiirgcr: compiit'ctl to ;I no-tax 
situation, the rax system was found to rcduce I;ihor .;i~pply by  i ~ r o ~ r n d  13 
percent.  This is not surprising. gi\;en Swcdcn's \trh\t;lnl iillly h~ghur  tax 
rates." 

Sincc the incomc taxes distort the choicc of huul;chilld\ hctwccn work 
and leisure, they irnposc a deadweight lo\s on thc cuoiionly. [I  can hc .ihouln 
that this loss is an increasing function of thc marginal I-;ltc oI' t ;~xi~tirln. and 
thar indced, a doubling of the marginal tax rate lead.; t o  rnr3r.c thiln a ciouhling 
of the distortionary cost5 of the taxes. As a first ;~pprnximiltii~n, ;I 20 petrent 
marginal tax ratc is four  timcs as distorting as s lib pcrccnt m:trgin;~l t ~ ~ x  rate 
(the distortion i s  a function of the squarc of thc rn;~rgitl;tl tax riitc).?? 

Income tax changes also affcct thc return on saving. 'l'hc intcrcst re- 
ccived by individuals is generally considered to h c  purl o f  taxithlc incitmc.!' 
An increase in the income tax, then. lowen the nct intcl-cst r.;~tc I hat wvcrs 
receive. The eff'ect on saving is again indctcrmina~c:  thc lowcr. :~i'lcr-lax 
return on saving tends t o  lower saving duc to tho .;ubxtir\~lion cf'fect, hut it  
may also raise saving duc to thc incomc effect. Miuhi~cl Btl\kin of Stanford 
University has found a positive effect of the al'tcr-tax inturcsl mtc o n  wving 
in the United States, hut other rcsearchcrs havc not confirlr~cd such \lrong 
etye~ts.'~ 

Curponte taxes also affect investment dccisionx. A rise in  profil li~xes, 
or a fall in the investment tax credit or in depreciarion ;illow;incc.;. i s  likely to 
reduce investment spending. In  tul-n. a fill1 in investment raihcu the currcnt 

I. '" Jcrry Hausman. " l'axes and Labor Supply." irb !Ill;+n :211crhirc.h . i r l r l  Mirrlir~ l~sld\tcln. 
eds.. Handhoc~k qt-Pi'lrhlic, Ero~~r~rr r i r , ,~  4 Ne% Ynrk: E l \ r ~ i c t ,  S~:~t.ncc.. I ~ x s , .  

" See S.  Womquist. "The Effect of lncnme Tax:it~un o n  M;~lc.  i . i ~ t ) o r  Slipply 111 Swe- 
den," Jorrrnol 17,f P~iblit- kunr?tnic~s .  1983. 

': A discus~iod on the deadweight ] ( I S < .  or the "cxces\ b~~rklcn." of taxirl~on I\ lrl~tnd in 
Lecture 12 of A. Atkinwo and J .  Sliglit?,. L~sr trirc.i otr P~rhlic 1:r r v ~ r ~ ~ ~ ~ i r - . i  t Ncw Y [ u k :  M c t i r i l w -  
Hill. 1980). 

"There are some exceptions. ~hough. In son~c c o ~ ~ ~ ~ l t i ~ r .  I I ~ C  J;lp:ln. 111o\t 1 n l ~ t c 5 I  

income is not taxed in order to pruvidc an ~ncenrivt. Lol- raving. In o ~ l ~ l r ~  pl;rcr\. 5 o r l i ~ ~  Iypck r>T 
intercst mcolrle, h r  example. that  l'runi long-tern1 hc~ndc ;~nd pun-,lt)n \ ; l v l n g \ .  ; I IC nor I;lxcJ, 
while other form\ of interesi income are taxed. 

Michael Boskin, "Taxation, Savings, and the lnterc\l K;IIc." J o ~ r r ~ r t r l  o/ .%fottvtury 
Econc~mir~.~.  March 1982. 
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account bal;~nce, and, at least in the casc of a large country. reduces interest 
rates. 

T ~ P  Cnse for Tax Smoothing 

Deadweight tosscs frvm distortionary taxes can be kept to a minirnr~m by the 
careful choice of taxes and their timing. In particular. the fact that distor- 
tianary costs of a tax increase by rriore than in proportion to the tax rate, has 
irnportanl implications for the tax system. 'These implications have been 
emphasixcd by Robert Barro." In order to avoid the uery high distortionary 
costs of high marginal tax ratcs, i t  is better to have a tax system in  which 
marginal tax ratcs are constant over time, rather than a tax system in which 
marginal tax ratcs are erratic. sometimes low and sometimes high. 

In other words, governments should scek to smoofh the marginal tax 
ratc over titne. For example. it is less costly ro have a tax system with 
mnrgii~al tax rote3 always at 30 percent year after year, rather than a tax 
systcm where marginal tax rates vary between 20 and 40 pcrcent. 

Suppose that a government suddenly faces a sharp but temporary in- 
cteasc in expenditures. Perhaps it has to raise expenditures to fight a war or 
to pay the ternporary costs of a nalural disaster. Using our two-period 
model. wc could think of this as a casc in which first-period spcnding GI 
milst he much greater than second-period spending, Gz .  But now suppose 
that the taxes used to pay for these expenditures are distortionary-an 
incomc tax, say. in which tax revenues are a multiple of income, or TI = t ,  Y ,  
and T? = r, Y z .  whcre r ,  and t2 arc the income tax rates. 

How should t l  and I !  be chosen'? We know that the government must 
obey an intertemporal budget constraint, such that the discounted value of 
tax revcnues equals the discounted value of government expendilures, but 
we also know that thc budget does not have to bc balanced each period. If 
the gcwcrnrnent tries to balance the budget euch period, and if GI is much 
larger than G ? ,  it i s  likely that t l  would have to be much larger than t: (unless, 
of course, Y, is also much larger than Yz,  in which case the tax base is also 
greater in the first period). Barro argues, however, that such a policy would 
result in unnecessarily high distortionary costs. 

11 would be better, Barro suggests. to set f I  and r z  at the sump level. 
This would result in a budget dcficit during the first period and a rise in public 
debt, but i t  would also bring about a budget surplus in thc second pcriod 
during which time the debt would bc repaid. The budget i s  balanced intcr- 
temporally, bur not in every period. In this way, the government covers its 
expenditures out uf taxes, but it avoids the distortionary costs of very high 
tax rates in the first period. Thus, tax rates shuuld be calibrated according to 
the average Ievcl of spending. rather than to the spending of the particular 
period in question. Just as private consumption is based on permanent in- 
come. s o  government tax rates shoirld be bascd on a concept of "perrna- 
nent" government spending. 

Barro suggests thal this idea of tax smoothing is not only a normative 
concept; that is, it describes how governments should behave, but illso. to 
somc cxtent. an cxplanation of how governments actually behave, Using 

" Harru's theorq-, known torlag as the tax-s~~~oothinp pruposition, was firs1 presented in 
the paper "On the Detrrrnination of Public Debt." Joiirtrrll uj'Politir-ul Ecorrony, Octnhcr 1979. 
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data for the past two centuries in the United Stiitcs and thc llnitcd Kingdom, 
he demonstrates that the biggest temporary inc'l-caws in government spend- 
ing occur during wartimc. Barro also observes that guvcrnrr~cnth tcntl ti)  run 
deficits: and thereby increase public dcbt, during w;i~-limc ;md to rcducc the 
dcbts through budget surpluhes during pcacctiinu. This sccmt to con1i1-n~ that 
governments du levy taxes according ru rll!tdrrr,yrJ ltvcls r ) f  guvvrnmcnt ex- 
penditures .'" 
Tax Rates and Tax Xevenlscs 

When govcrnments raise their rcvclnues out ~L'inuomc t ; i ~ c \ ,  thc ;~~lthttri t ie~ 
can change the rare of thc tax. but they cannor dircctly iontrtll thc rc\c~It;~nt 
revenue. If thc tax distorts the chclicc hctwccn wurh and Ici\tlrc, t h u  Icvcl of 
income itself i s  likely to hc a function of the  t ; ~ x  ra tc .  \o thal thc rax ha5e 
changcs along with tax revenue. Two cxti-cnw cast\ shouIcl n~;rkc t h i c  point 
quite clcar. If the  tax rate t is ZCI-o. then tor;~l l.evenllc ( I '  , / Y) i \  ;rfw\ /cro, I f  
the tax rate is I00 pcrcent-[hat is. if all incomr: n111\1 ITC pilid in 1;ixcr- 
nobody wil l  have an incentive to generate income. );bill I>c /.uro, ;inti total 
revenues Twill be zero. The gencriil conclu\ion wc c;in lir;~w l~i.0111 ;11I [ h i +  i+ 
that governments may very well collect Icss in t ; ~ x  revcrluc ; i t  high t ; ~ x  ~-;~tcs 
than nt  low tax rates if thc high tax l-a~es crc i~tc  ;I \ C L ~ C I Y  dic;jnccntivc to 
generate income. 

Morc Iurmally, we can suppose that incomc )I is ;I functit)ri 01' thc tax 
ratc f .  We ulrite this functional relationship ax Y -- Y l t ) .  Wc have illrcady 
noted that a rise in I has both an incoma cffect and :I xuhstitu~ion cWct on 
work cffort, so that incomc might rise or fall u \  I incrc;tsc\. liowcvcr. fur 
very high tax rates, near 100 percent. Y will 5uruly hc ; r  ncgiitivl: 1'lrnctit)n of 
r .  Total revenue, in turn, can hc written as 7' - { Y ( r ) .  Thur, ;is the t;ix I . ; I ~ C  i s  
increased, thc effect on total revenues is ambiguous. Highcr t ccrl;~inly Itad+ 
to higher tax collections for any given level of Y, but bcc;iu.;c Y itwlf' may 
dccline as r is increased, the overall effect on I-cvenuc\ may hc po\itivc or 
negative. Kevcnues might actually fill/ with vcry high tax riitc\. not only 
hecause uf a real decline in work effort but a l w  hcci~use t:~xp;lycrx havc a 
greater incentive to eua& their taxcs illegally. ; ~nd  10 rruoitl Iheir taxes 
legally by diverting their efforts to activities with lowcr tux r~itc.;. 

'Thus, starting from a zero tax rate, incre;isc\ in [ ncccssi~rily Ic;d to 
increases in revenue. But after some point, suhsequcnr inc~-ca\eh in ~ h c  tax 
rate stvp producing more revenue because of ncgativc inccntivc cffccts. 
When we graph the relationship between tax rate\ and I;IX rcvznlrec;. wu iind 
an inverted U-shaped curve of the sort shown in Fig11l.e 7-4 .  For t ; ~ x  rates 
below t,4, higher lax rates produce higher tax revcnucs; for l a x  n~tcs in 
excess of rA , higher rares produce lower revenue.;. 

This curve i s  frequently referred to as  the I.aff*c~- ci~rvc. iif'tc r t hc ecun- 
omist Arthur S. Laffer who popularized i t  in the Ilnilcd St;~tc\ drrring the 
early 1980s (and who claimed to have drawn i t  for t h e  first l ime o n  ;i napkin 
in a Washington, D.C,, restaurant). The I,af'f'c~- curvc. hcci~nicl p;l~,ticul;irly 
popular with a group of cconomists. known as "\upply-\iclc~-s," who wcre 

'"ee, for exarnplc. his articlc "Ciovcl-rlltlcnt Sprnd~r~g .  Interc\t Hiltcs. I'ricc., and 
Budgct Deiicits in the United Kingdom. 1701-191H." Jtjrrrrrr/lc!f , \ i , ~ r ~ r * t t ~ l . \ '  I:r-t/nt)mir,<. Scp~em- 
her 1987. 



Chapter 7 The Government Sector 213 

Figure '7-4 
'Ihu Relationship Bctween Tax Rates and 
Total Re\-cnues: thc Laffer Curve 

highly influcntial in the Reagan adminihtration. Asserting, in effect, that 
U.S. tax ratcs were so high that they were greatcr than the  rate r ,  in Figure 
7-4, they claimed that a tax cut in the United States would incrcase overall 
revenuc. 

Thc arguments of the supply-siders were at least partially responsible 
for the sharp cut in U.S. income tax rates in thc  carly 1980s. The increase in 
income resulting from better work incentives. they said, would nlore than 
pay for the revenues lost from a lower tax rate. Bu t  things did no1 turn out 
that way: total tax revenues declined. and the U.S. budget deficit widened 
cubstanlially. Thc fdilure of tax revenues to rise more strongly aftcr the tax 
cut did not invalidate the concept of the Laffer curve, however. Kathcr. the 
error lay in the prediction that thc U.S. economy was operating to the right 
of t A  before the tax cuts of the early 1480s. 

In gcneral. it is  difficult to  derive a precise estimate for the rate r A  at 
which t-evcnues begin to fa11 when tax rates arc increased. I t  has been csti- 
matcd that in Sweden. for example. t ,  is at a marginal tax rate of around 70 
perccnt.?"I.he marginal tax rate in Swedcn in the mid-1980s was close to XO 
percent, and uncicr those conditions, a tax cut might have produced a rise in 
overall revenues. (Marginal tax rates declined to 51 percent in early 1991. 
Ihus giving a n  opportunity to test this prediction in the ncar future). In the 
United States during the early 19KOs, however. the marginal tax rate facing 
the averagc taxpayer h a s  on the order of 32 pcrcent, and i t  i s  unlikely that 
the point I, had been r ~ a c h e d . ' ~  

The Cyclicnl Pattern of Budgef Deficits 

Another factor that determines the size of hudgct deficits, at lcast in thc 
short run, is the fluctuation in national output. Such fluctuations, or business 
cyclcs, are endemic in free economics, In  periods of recession. when Q is 

'7 see ~h XI. 1 .  ts StuarL. "Swcdish Tah Rates. I.abor Supply and '[-ax Revenues." Jorrrr~t~l  

i!f I ' o l i f i r , c i l  Er.c~rrt>tnl., October 198 1 .  

'' Scc Kobzrr I3arl.o and C'h~~pa t  Sahasakul. ".Measuring the Average M*?t,g~nal Tax Kate 
Clam the lndividuiil Incnn~c Tax." The Jr~rirrrc~l t?f'Brtsines\. October 1983. 
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low, budgets tend to be in deficit, while in bovrnb. hudgclc tencl 10 be in 
surplus. This pattern is shown clearly in Figure 7-5, which gr;iph\ thc U.S, 
federal budget deficit as a perccntagc of GNP during tro~lghs, or rccc\rions. 
and peaks. or boom5, in  the busines5 cycle. 

Several phenomena, some on the revcnuc sidc nf thc huclgct :~nd w m e  
nn the expenditure side. account for this pattern ot' dci ic i t  ;~nd xu~.plus. 
During busincss cycle downturns, tax collcctionh frum inctmc taxcs and 
other dircct taxes fail sharply as the  l;ix haw shrinks. At thc unit lime. 
certain categories of govarnrncnt spending arc r,o/ ir , lr , ! -r ,xr, l ic, ir i ,  ineatling that 
they rise during downlurnrj and fall during uprurnc. Thc la~-gc\l colrnlcrcycli- 
cal category is, of course, transfer payments to ho~~\cholds ~hi tr  arc h;~rd hit 
by the recession, including items such as uncmployrnciil in\~~~-;iriuc: (wh~ch  

Figure 7-5 
The U.S. Budget Deficit and the Business CvcIc, 194H- 190I1 

(Frotn Economic R~pcs r t  of thc Pre<ident, 1991, Tnlrlo H-7 t~  1 

obviously rises as the unemployment rarc incl-cahc\) ilnd soci;~! well'are 
spending (on food stamps and so on). 

Bccause tax revenues fall and tran\fcl-\ incre;iw during cur~nomic 
downturns, i t  is easy to see that the  dispos:iblc incomc 01' thc hc~~schold 
sector tcnds lo fiuctuale by Iess than GDP during thc hu%itlc\s cyclc. (1,atcr 
we shall also see that this rclative stability of disposahlc incornc iiiw hclps lo 
moderate cyclical fluctuations of output and crnploytncn~.) 

The government budget describes the revenue\ and outlay5 ol' the public 
sector. The difference between outlays and rcvcnucs i\ thu hudgcl surplus 
(or deficit), which determines the amount o f  lending or hr,rrt,wing !hi11 the 
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public sector must do .  Morc prcc~sc ly ,  the budget deficit is equal to the 
increase in the governmcnt dcbt (when. a s  we have assumed. no money 
financing is available). 

Taxec arc the most important source of governmcnt rcvcnuc. and these 
fall into three broad categories: i t l c o m ~  taxes and proprrfy  ~ ( ~ X P J  paid hy 
individuals and  firms and  e.rp~nditiire tu.rrs linked to the purchase of com- 
modities. The first two are :~lw callcd d i rec t  rnxrs; the last is referred t o  as 
iniiirrrr r(l.v~s. Developed cconomics tend to derive a high proportion of 
government rcvcnucs from direct taxes,  while developing countries rely 
moi-c \trongly nn indirect taxes. 'The profits earncd by slatc enterprises and 
agcncies a re  another  (less significant. in gcncral) source of gnvernment 
revenue. 

Public oullays fill1 intu four categories: r,on.~iimprion by the govern- 
ment, investnit>r~f by thc government ,  trun.sfi~rs t o  other  sectol-5, and intere.sr 
un  the public dcbt .  t iovcrnrnent cpending may also be dcscribcd anothcr 
way: irc c.rir.rc.nt t~.rpcrrdiirrt.cr.v and rupifrll c.rpc?ndi~ures. Throughout the 
world, total govcrnment spending has increased significantly a\ a proportion 
uf G D P  during this century.  

Thc govcrnmcnt  sectnr can  readily be integrated into our ongoing anal- 
?.;is of the current account .  We have already dcfincd the current account ac 
saving minus investment. T h e r e h r c .  wc can also say that i t  is equal t o  the  
private financial surplus (private saving minus private investment) plus the 
public fina11ci;ll surplu3 (public 5aving mini15 public investment).  The  public 
hnanci;il surplus is also eqilal to the budget surplus. Thus. holding rhc pri- 
vate surplus fixcd, a fall in the  budget surplus-ur a risc in thc budpct 
deficit-lcads to a decline in the current account balancc. Of cuursc. one  o f  
thc key q u c h o n s  is whether the private surplus docs or does not respond t o  
shifts in the public sut-plus. The  data show that fbr most of the large industri- 
ali~uci countries.  the evolution of the hudgct in the 1980s closely mirrors the 
path of the current account.  

Government fiscal actions affcct private behavior most directly 
through their effects un thc household's intertemporal budget cunstraint.  ,4 
ttn-rportrry risc in taxes translates into a temporary reduction in disposable 
income. which in turn leads to  a fall in privatc saving. A pcnnunt1n! tax 
increase a m o i ~ n t s  t o  11 drop  in permanent disposable income. l 'h is  makes 
private consumption gv do\vn by an approximately equal amount ,  and Ihc.1-e- 
forc a pcrmancnt tax increase has little effect o n  privatc saving. 

Cro~r-(iiug o l r f  is a term that refers t o  the fall in privatc spending that 
accompanic~  a rise in public spending. Gene]-ally, "crowding out" refers to a 
decline in private investment brought about by an expansion of government 
spending. In an open  economy,  howcver, the rise in public expenditure may 
induce a reduction in other forms of spending. particularly a reduction of net 
exports. 

The  Xic.nrdicrn rylriv~r/c~ncc~ prr~posifivrr statcs that under certain oi r- 
cumstances (and holding fixed thc path of govcrnment spending), a change in 
the path uf taxes over timc-lower taxes in the present. higher taxes in Ihe 
fu~ure ,  foi- cxamplc-will not affect private consumption cxpcndituro as 
long a+ thc present value of taxes remains unchanged. Thus, neither national 
saving, nor investment. nor  the current account will he affected. A tax cut  
today compensated for  by a tax hike tomorrow, for example. will raise 
current disposable income. but the entirc incrcasc will be saved rather than 
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consumed in ordcr to pay for the futurc tax incroa~c.  ; ~ n t l  cons~~rrlption will 
not be affected. 

Although an interesting theory. the Ricirl-dim cq~ l iv i i l cncc  p~.opo$ition 
is doubtful as an empirical description of' ;iclual hch;iviilr. I ' hc  1hco1-y i 9  

limited for several reasons. Firht, the public ,c.ctor' n u y  h;ivu ;I longel- hor- 
rowing horizon than households. Ii ' lhe govcrnmcnt c i ~ t \  r;lxc> t h i \  y u ; ~ l -  hut 
raises them again in thc very distant l ' i~turt. ,  thc ~ ' ~ I I L J I . ~  t i ~ x  incrcl;~w ~r i i ty  not 
have to be paid by thc cul-rent gcnci-ation. In thih c a w ,  hou.;choltlc iv111 
probably not save their windfall rcr pay the I'ultlrc tax i r~cl-c;~w ;~nd will 
instcad raise thcir consumption. Kohurt R;lrro h ; i h  a r -g~~cd  rl-rict vven in this 
case the proposition might hold if the currcnf gcnct.;~tii~n c;lrcs i tho~~t  thc 
taxes paid by its childrun, but the crnpirical cvidencu sti~ncls :ig;iin\t l?i~r~-o's 
theory. 

Ricardian equivalence also failc to hull1 h h c n  h o ~ ~ \ c h u l d \  iirx opcriiting 
under liquidity constraints. A liquidit\,-constmind hr>u\chold tcnds to 
spend an  increase in disposable incon~e,  cvcn il' i t  cspccr.; f'l~lurc hiphcl- f;txc\ 
for itself o r  its descendants. Finally, the Kic:~~-di;~n c.yi~iv;~lcncc ptoposil~on 
is undermined by  uncertainty about future incomc Icvtllh. 

Budgetary actions are. of cnul-\c, linked ro thc pulitic;~l ;in(( i n \ t i t u -  
tional environments in which governmcnl\ m;tku theil- dcci\iorls. I;oI- cx;lm- 
ple, i t  i s  widely recognized that incurnhcnt adrninistl-;dtion\ miiy incrc;~se 
certain kinds of government spending i ~ n  t hi: cvc of c lcc~ion\ .  t 'on11-ac- 
tionary mcasures are normally taken after elcut ion.;. r211d. in  gcncri~l, most 
governments that see windrall revenuc gain\, howcvcr t ~ l ~ l p t ) ~ - i ~ - ~ ,  f ind it 
hard to resist the pressures to spend them. 

Governments are not usu:~lly run by a siriglc pcr.;on. 4 1 1 -  u v c r ~  ;I kingle 
political party. Fiscal policy is. in general, thc \urn ol';ictii!n\ l;~kcn hy many 
decision makers and cntilies, w c h  as the central govtxnnltnt. dccenIr~;~li/cd 
government institutions, regional government\, and la~,gc-\c;~fc puhlic cntcr- 
prises. Therefore, thcories that cmphaxirc thc I-;~tionaIity 4 ) I '  tihc;~l policy- 
making may neglect thc key fact that iihcal policy is thc oiltcomc of :I com- 
plex political bargaining process. 

Public spending not only influcnccs ~ h c  privalc wctclr thl,i!ugh ~ h c  in- 
tertemporsl budget constraint and through inducod e t t c t x  on inter-c\t r;ilcs, 
but also through a variety of other channcls. I'ur cxarnplc. most ti~xcs are 
levied on income, expenditure, or property I;ind ;ir.c rhcr-cl'oro not lump 
sum). As a result, tax levels affect private decillions 1 0  work, to .;;~vc. ;~nd to 
invest. Income taxes arc likely to have an effcct on work ci'!i)~-(. Although 
the direction of the  effect is theore tically amhiguc>u\ (411 hstit ulion and in- 
come effects operate in opposite direction\), incomc tar; i n c reasc~~  have 
generally been found to reducc work effort. Individual inci~mc taxec may 
also affect the decision to save. while t a w >  on corporate incomc i n f  ucnce 
decisions to invest. 

The distortionary costs. or "deadweight losscx." oL' t;l.uc\ incl.ease 
more than proportionately to the increase in  the margin;~l tax vatu. In order 
to avoid the very high distortionary costs of high marginid l a x  rate\, it i <  best 
to have a tax policy in which the marginal tax rarcs arc fairly conctanl over 
timc, rather than a policy in which tax rates are unprcdicl;thlc. xomctimes 
low and sometimes high. The general desirability of \table marginal tax rilles 
is known as the tux-smoothi~ig propo .~ i~ io~ i ,  A corollary oi' tax \mt)clthing is 
that the budget should be in deficit during period5 of ternpori~rily high public 
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spending, and should be in surplus during periods of temporarily low public 
spending. 

Thc relationship between tax rates and lax revenues. drawn as an 
invortcd U.  has bccomc known as ~ h c  Luffiir I ' U ~ U P .  Starting from a zero tax 
rate. a rise in the ratc will lcnd to an incrcasc in tax revenues, but only up to a 
point. Aftcr that point. subscqucnt incrcascs in the tax rate will produce 
negative incentive effects. and thus Iowcr rathcr than highcr revenues. 

The business cycle also plays an important rolc in determining the sire 
of the budget deficit. In  periods of recession budget deficits tcnd to go up, 
whilu in booms budgets tend to improve. Two factors contribute to this 
pattern: first, tax collections tend to increase sharply during booms, and they 
tend t o  fall during rccc>sions, and second, some calegories of government 
spending. such as tranqfers to thc unemployed, arc countercyclical. That is, 
spending in these categories tends to rise in downturns and fall in upturns. 

fiscal policy 
gnvernment hudgct 
governmr nt rcvcnuc3 
government expenditures 
dirccl taxes 
indirect raxcs 
current expendit i~res  
capilal cxpenditi~res 
statc cntcrprises 
governmcnt debt 
temporary tax changc 

permanent tax change 
crowding out 
Ricardian equivalcncc 
Barm-Ricardian equivalence 
incentive effccls of taxes 
differing time horizons 
budgct deficit 
government overspending 
tax smoothing 
Laffer curve 
political economy models 

Problems and Questions 
1. Iluscribc thc different types of government expenditures. What are the 

different ways in which the government can finance those expenditures? 
2. Dilc to thc coming elections, the private sector in country A expects 

that the governmcnt will cut taxes next year. What will happen to country 
A's current account this year? 

3. Would a temporary incrcasc in govcrnment spending financed by taxes 
reduce privale investment'.' Would this depend on whclhcr the country is 
small or large'? 

4. Supposc that a small country. with access to international borrowing 
and lending, dccidcs that for national security reasons the govcrnment 
should double the level of military expenditures. Discuss the likely effect of 
such an action on the currcnt account, paying attention to the expected 
duration of the military buildup (temporary or permanent) and the method of 
financing the buildup (through taxation or borrc~wing). How would your 
answcr change if the country were large'! 

5. Ricardian equivalence implies that a reduction in this year's govern- 
ment expenditure will have no  impact on either national savings or the 
current account. (Assume that the pattern of future governmcnt cxpcndi- 
tures remains unchanged.) True or false'? Explain. 

6. In the two-period model, suppose that people's prcfcrences are such 
that thcy want complete smoothing of consumption (that is, CI = C:). The 
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government has a larger hor i~on than hou\cholds. i t  has a certain amount 
of debt hy the end of the second period (thar i 4 ,  ~n~crtcmporal hudgct 
constraint i s  + G2/1 + I. = T ,  t T211( I - r )  + I): (!(  I 4 t ) .  ' I ' t l ~  ~ltr.LIctllrC of 
this economy is the following: household productihn 1, L), 200s Q2 - 110: 
government spending is GI = 50. (;? = 1 1 0 :  t;~xc\ it]-c I, 40, Y 2  - 55 ;  
interest rate is P' = 1 0  %. 

a. What is the  present valuc of the government xpcntling'! What i h  Ihe 
present value of taxes? What is the valuu of thc  govcl-nnicnt's dcht at 
the end of the second pcriod (assume that initially rhc gcivernrncnt had 
no debt)? HOW much would hour;chold\ consumc in tach puriod'! 

b. What are total national saving. private siving. i ~ n t l  gr~vcrnmunt w t i n g  
in periods 1 and ?'.' 

r .  Assume that thc government modifieh t;~xc\ so that 7 , 50 ;incl 'I,? = 44 
but leaves expenditures unchanged. Did the prcxcnt vutuc o f  taxe+ 
change'? What is the value of the government dcbt :it the cntl of the 
second pcriod? What is total national s i ~ v i n g .  pl.ivi~tu wving. ;tnd gov- 
ernment saving in periods 1 and 2:' What doc., yo111. :111\wcr- lell you 
about Ricardian equivalence'? 

d. How would your answer to (c)  changc if ~ h c  new taxes wcre 7' ,  - 30 
and TI = 44. 

7. Discuss why onc-party governments arc mol-c likcly to hc SLICCCSLVUI i n  
achieving budget austerity than multiparty coalition povcl-nmcnl.;. 

8. Analyze the advantages and disadvant;lgc\ of  incornc t;ixcx with rc5pcct 
t o  lump-sum taxes. Which one do you think is prtlfcriihlc on sif icjcncy 
grounds? Which one is more equitable'? 

Y. How docs the cyclical pattern of bucigct cicfici t s iiL'tclct thc currcnt ac- 
count'! How does your answer depend on the hch;iviur ot ' thc priv;~lu wctur 
during the business cycle? 
10. The Allics face a combined expenx of' ovcl- SIOO billion from thc ( ju l f  

War. Would it make more sense for governmanth to finance i t  o u t  of  ti~xcx or 
to borrow thc money? 



Money Demand 

Moncy plays a Fundamental ride in all niodci-n ccunumics. Yet because 
moncy scerns like such a natural feature of economic life, we do not 
gener.ally think about what would life be without it.  But without mrsncy. 
ccuno~nic  lift: would be exceeclingly burdensome. At the very least. sim- 
plc vpcr;ltions of buying and selling would be almo>t too complex and 
cumharwmc to man;lgc. 

IJp to this point, wc hiwc ignorcd thc filndamcntal rolc of money in 
our analysis. Wc h a v e  considcrcd an economy with output ( Q )  and a 
financial axsct ( R ) ,  but it had no moncy. As  wc start to intcgratc money 
into our analytical framework. pcrhaps our first important ta+k is to dcfjne 
Inoney. This is. surprisingly, rather complicated. Money is a s p r  of finan- 
cial assets (including currency. checking accounts. traveler's checks. and 
othel- instruments) with vcry spccial characteristics which diffcrcntiatc i t  
from other  kinds of financial claims. 

Likc all financial ;issets. money gives command over  resources. 
Unlikc thosc asseth, though. it has une special property: it can be used for 
trrrtrsrrc.tir)l~s. Onc component of what we will call money is currency 
("gl'eenbacks" in the Unitcd Statcs). When fomccsnc goc5 to the movics ,  
huys  groceries, or purchases a car, she never attempts to pay with bonds 
vr stocks. She use5 some form of money t o  perform the transaction. I t  is 
thia ch;lracteristic. being a readily acceptable t~~udi l i rn  r!frsc.hmr?g;lcl, that i s  
thc quinrcsscnliut function of money.  

Onc importan1 reason why money is so useful as a medium of ex- 
change Jcs;crvcs spccial mcntion. In  gcncrul, a national currency i s  leg(11 
I L T ~ ~ ~ P F .  If YOU takc a U .S,  dollar bill of any denomination. you wil l  notice 
in the upper left a legend that says: "This note is legal tender for all dcbrs, 
public and private." What this means is that all obligations can hy ili~c. be 
sutt l td wi th  moncy.  Undcr thc  law. nobody can rcfusc lo be paid for an 
obligation with moncy.  And typically, govcrnmcnts insisl that taxes be  
paid in the niitional currcncv. 
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Suppose for a moment that money did not cxist. I'coplc w t ~ ~ l d  thcn 
have to conduct their transaction5 through bar.ter. 11'. l'clr cx ;~mp lc ,  ~ I I - m c r  
wants to learn some economics. hc w i l l  hiivc to find ;in c c o ~ l o ~ n i s t  w i l l ~ng  to 
accept his wheat or poul t ry  in exchangc fo r  ;i fc\scirl. 11' ;I p i ~ i n l c r  t~ccomcs 
sick and has to go to the hospital, he wi l l  huvc 10 cunviri ic: t h i b  i~ r l~n~n i \ t t - i i to rs  
to accept some of' his paintings i n  cztchangc filr n ~ c r l i ~ ; ~ !  \urvicc\.  1Jntlcr 
thcse circumstances. transactions would hc vcl-y h i ~ r t i  11) mitkc. .A h;~rtcr 
economy rcquires a / r r ~ ~ r l c [ l l  c * n i t l i , i d i ~ ~ l l , r ~  ( ! I '  Ir'tr/ it . t  I'or. l ~ - i ~ n s i ~ c t i i ~ n \  to take 
place. 

And even if agents are ahlc lu find uthcr*, who w;mt M.-~;II lhcy h ; ~ v c  to  

offer. the problcrn of dctcrmininp the pricc for thc t~-;in\;~ut ion\  \ti l l 1,crn;tinh. 
I n  a vcry simple economy whcrc unly two good\ c'xi.;t. c;;~y. l r ~ t ~ c h c h  and 
cloth, i t  would bc necessal-4 tu dcrcrminc only ~-cl;~tivt: pr-ILC: lh:lt of a 
lunch i n  tcrms of a unit of cloth. Howcvcr .  In rr1oclcr.n c . c o r ~ i ~ ~ ~ i i c \  thc1.c iirc 

hundreds of'thnusands of goods and wrvicc.;. Ict u\ \xy \onlc. 1:lt-g~ nurnhcr 
dcnoted "n." If thcre is no single commudity o~ - ;~ \ sc t  in which ;III good\ are 
priced. then an  exchange ratio (how much t i i o ~ l  i'or h o r v  much cloth) would 
havc to be dctermincd Sur rl ic,l~ prrir nf guodx. .;pcciiicall y I l l r -  trtn - 1 112 pair9 
of con~modities.~ With mtrney. just ~r pr-ice\ i n  term\ 0 1 '  riloncy iirc nccc i~ r l .~  
'Thus, money also acts as u i rr l i i  o J ' r i r ~ r . o i t r t r .  and h;iving ; i  11nit 01' ;~ccount 
greatly sirnplifics the cctting of relative PI-iccs in  rhc cconorily. 

Even this br ic f  description of a b;lrter cconurny c;i.;t\ \orr~c light o n  the 
importance of money, In fact, Inonel; plays three I l i r~d ;~~ncn ta l  ~ - o l c \  in this 
story. First. it is a medium of exchange. Pcoplc iil-c rc ;~dy 10 ilccupr money in 
return for goods and services. and thetcforc a rnut~l;i l  coincit lc~iuc of want\ ii 

not required for a transaction to take place. Secunri, m o ~ l c y  wrve\  ;I\ the 
unit of account. As such, prices are quotccl it1 rnoncy unit.; r i~t t icr -  i h i ~ n  in 
tcrms of other goods and set.vicc5. In h i ~ r h  thcsc rolcs, rlloncy c;~\c$ thc 
process of exchange. 

Finally, moncy is also a .sl,)i-r r ) / ' r . t r / l t o .  I n  th15 role, 11 i \  l ike othcr 
financial assets. Whcn people receivc money ill csch;~ngc. I.or- g o o d \  or- \err:- 
ices, [hey do not nced to spcnd i t  irnmediitrcly bc.cai~\c: i t  c;in rn;lint;irn its 
valuc (except in periods of high inflation. in whict-r c;~sc moncy cc;l\u\ to be , 

used as a >tore of value). Ice would certi i inly not ln;dic ;I g o ~ j i l  Iriciricy; i F  it I 
I 

were not immediately frozen, i t  would soon \t;i1-1 Io\ ing v ;~ l i~c .  ;inti pct~ple I 
wnuld have to rush to a frrezcr after tach t ~ . ; i n \ i i ~ t i t ? ~  ' I 'h~lz. two ncccui lry I 
characteristics of money is that i t  maintain i ~ s  v i~ luc  physic;~lly i ~ n d  ~ h i l t  i t  be 
inexpensive t o  store. For this reason. the mo\t popul i i r  KOI'I~I\ oi' rnoncy in 
history have been precious metals, coinx, and papcl- cul-rcncy. 

Gresham's law capturcs one intcl-rsting rcgul;~l.~\s; in thc 114c cr t  r-nclncy. 
This law states that bad tnoncy drivcs good money ollt ol' thc ~ r ~ ; ~ r k c t .  I:or 

I If thcre :ire n goods and scl-viccr, cach of t t lc r~ i  nil1 h;rvt. 11) 11;rvt. ;I p r k c  III Icr111\ r l t ' thc 
othcr n - 1. ( I t  i< [lot nrccswry  trb delcrniinc the  prlcc. o f  :I ~ t ~ ~ c t  tb l t l l  IC'~PIIC,I l o  iI\cII.. wC.h~~h 15 

1.) 1 his w i l l  make n(rl - 1 )  P I - F C C \ .  PL I~ .  for C ' ~ : I I T I ~ ~ C .  ~ h c  P I ~ C C  ~ ) t  pci115 111 1i.t111\ t r f  . ipplrl 

probides thc sanlr 1nfurrn:ttion a s  the pricc (11-i3pplr.s in  Icrnl. 01' pc.lr\. 'I'hl\ 11;1l>l~cri\ Illr cccry 
pair of gourls y o u  take. I t  is necc\\;iry. then. ro ~lt . !e l -n i~r~'  t , r ~ l v  IIr, ,  I)!? PI i ~ , c \  

' 'l'hink of thc SBVlnglr. With 100.000 goc?ti\. ~ h e l - ~  . i ~ c  ~,tlllo.O~II.Il(H) r I i \ l i r ~ c t  p;ttrc of 
curnrnoditic5, which would tach require a $eparatc cxch;~npr .  I-.I~I~I I h ~ \  c.r,rllpiil.cc w ~ l h  101).I)00 
prices in terms of money. 
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example, in Tanzania. cr-lttle were used for  a whilc as moncy . Soon, people 
started t o  realize that only thin and sick cattle were used tn pay in tranhac- 
tions. .l'he reason was  simple: the values of g o t ~ d s  and  services were quoted 
simply in number uf c i~ t t le .  but prices did not difi'erenliate between good and 
bad ciittlc. Because c a t ~ l e  have an intrinhic value Lo]- theil- meat. milk, skin, 
and rhc t~.anspor~;ltion services that they proridc. it was more convenient t o  
pay with bad cattlc and kccp thc good one\. 

Somcthing like this has also occurred in countries that have had "bimc- 
tnllic" ciu-rcncy systems.  In China, for example, gold and silver coins circu- 
lated together at the end  of the last century. 'The prices of goods and services 
were quoted in both metals. and the rate of conversion between then1 was 
held lixcd. But gold and silver were independently traded us commodities. 
Whcncvcl- thc T C ~ ~ I ~ I V C  pricc 01' thcsc mctal, in commodity markets differed 
from their rates of conversion as  moncy,  thc "good" moncy disappcarcd 
from circulation. For examplc. if 1 gold coin was worth 3 silvcr coins but 1 
oz. of ncsnmonctary gold (,that is. gold not in the form of mnncy) ccsuld b u y  3 
OL of nnnmclnctary silver, gold coins would disappear a s  rnoncy and  only 
silver coins would circulate. 

Whitc most kinds of moncy in carlicr ccnturics wcrc commoclitics t~5cd 
for pwposes of cxchange (whether  cattle or goId coins). papcr moncy was 
increasingly introduced by governments in the past century ( see  Box X- l on 
the history of money).  I n  moct cases. however, these paper notes were 
convertible into precious met i~ ls .  in the sense that the government stood 
ready to exchange each  note for i i  definite number of ounces of gold or  silver. 
Monty that is backed by a precious metal or othcr  commodity is known as 
fidrrc,iurx ~~rollr?., Thcsc days ,  most pcoplc idcntify nicsncy wi th, f i~ i r  moncy. 
Fiat moncy i \  unbackcd moncy: papcr notes printed by the government that 
the govornmcnt docs not stand ready f o  exchange for another comrnc>dity. 
Fiat moncv has been widely used only in the twentieth century.  Kowaday+.  
all countries use fiat mnney.  

The definition of moncy is a tricky rnatlcr. Coins ;lnrl currency are  
obvii~uslv moncy, hut  what about  chccking accuunt3, travclcr'\ check<, sav- 
ings accni~nts .  and  so on'! Where should the line be drawn bclwccn moncy 
and olher kinds of fin;tncial assets'? For  ptxctical purposes, economists have 
comc up with il c l ~ ~ s s i f i c i i t i ~ n  of different kinds of money and "near" monies 
according to the extent t o  which these various assets fillfill the main f i ~ n c -  
tions of money-as a mcdium of cxchangc, a s  a unit oi 'account .  and as a 
store of value. Table X- l shows the definitions of diffcrcnt categories of 
moncy and their valuc in the United Stales .  (See page 224.) 

The main criterion t'or defining "money" is the casc with which an 
asset can be used fn r  transactions, and in particular the liyr~idify of thc assct.  
Liquidity is the ability to convert an asset quickly into cash without any loss 
in its value. C.'urrcncy (coins and central hank papcr money) it5cIf is thc mosl 
liquid asset,  against which other  as.,ets arc judged. Currency in circulation. 
together with cash r.e5erves that banks keep at the central hank. arc  tcrmed 
"high-powered" money (Mil). 'This ic a key vat.iable. we shall sec. sincc Mh 
is the c;ltrlgol-y uf 111oney that can  be directly controlled by the central hank. 
Demand deposit5 at the hank are  the next most liquid asset compared with 
currency. inasmuch as  currency can be withdrawn from such accounts "on 
dcmand," without any wait o r  penaltics. Checks written o n  demand depmi ts  
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Box 8-1 - . . - - , - 
.. - 

A Brief Histo y of Money 

Since vcry early in the history of humanity. hocictics have rccognizcd the 
many inconveniences of bartcr and turnctl  to the u\cl ol' Inoncy. I t  is 
unclear. however. whcn some form of moncy w;i4 i t s ~ d  I'oI- the l i ~ . \ t  time. 
What is known with morc pl-ecision i l s  that nict;tliic. t-t~oncy came into use 
around the year 2000 n.c. AIthnugh met;iI\ h i ~ v c  many  ;~tlv;in~:igcs over 
other forms of nonpaper money. they huvc by n o  rnc;lns bccri 11.;cd clxclu- 
sively. Up until relatively recent titnes. pcuplc have used ;ill w r t \  of 
things as money,  ranging f rom colored shcllc in India, 1 0  cigar,cttc\ in 
concet~trat ion camps during World War 11. uhiilc 's ~ c c t h  in ICi . j i ,  and l uge  
stonc disks in the island of Yap. 

Metallic forms of moncy were in the bcginn~ng ncithcl \l;tnrl;trclircd 
nor ccrlified, and  this made i t  nece55ary to weigh thc rnclal\ 2nd 10 certif'y 
their authenticity in general hcKore n l i j h t  t rans;~crion\.  ( K c n l c ~ ~ l h c ~ - .  ;ill that 
glitters is not gold!) Coinage, which appei~rcd ;tr.ound thc \cvcnth century 
B . C .  in Greece. was ;I useful way to  amc l jo ra~c  lhis pt-i)hIcnl, ;~nt l  it a o o n  
became widely used. Coins subs~an~ ia l ly  ~ - c d ~ ~ c c d  t h c  ncctl for wcighing 
and certification. thercby Lacilitating tl.utisuction5. I;oI. nc;ll-l y 400 ycilrs, 
up until the third c e n t u r y  B . c . .  thc Alhenian l l t . i r r , ) r ~ r ~ r r  mi~int;~i~lccl i t \  \ilvcr 
content virtually unchanged and bccamc by fill- thc cloniir~iu~i coin in usc 
in the Old World. 

In the days  csf the empire, rhc Kuman\ intr.odi~cud :I himcti~l whcrne  
based on  the silver dc~nurins, which coexihtcd with thc golil tiitrv.rr.c. Iliir- 

ing the first ccntury .%.n., at the time uf thc inf';i~nr,it~ Il~rlpcl-or Ncro ,  the 
prccious metal content nf thcse coins hcgnn t o  \hi-ink ; I \  both thc gold and 
the silver were combined with increasing quanl i~ ics  of ;tlloy. I t  shctuld 
come as nu surprise. then,  thal price\ cxpi-csxed in thcsc unit5 ol';iccount 
went up  at unpreccden~ed  ratcs. Behind thi\ ititI:~tit)n;~l-y pl.rlcu%.* I i ~ y  in- 
creasing government deficits that the Kornai~ gc)vcl'rimc~iI L i ~ i l ~ i l  to chcck 
by controlling spending o r  raising taxes. Snmc Ili5ti,l.ii1n\ h ;~vc .  in i'ilcl, 
attributed an important rcslc in the decline uf thc Korn;~n Ilmpirc to intla- 
tion. 

Gold and silvor were foi- a lotig lime ~ h c  rnr)\f pi\ptrlar 1r1ur;ilc for 
money. although other metals wcrc occasionally uscd. I;ol- cxi~rnplc, Swc- 
den adopted copper  coinage in the early scvcnlccnth ccn1ur.y. strungly 
influenced by the fact ;ha1 the largest coppci- niinc i n  ~ h c  wc>r.ld was 
located there. In the battle between s ~ l c e r  and gold. s i lvc~ ,  ~ c ~ o k  ; I  tlccisive 
lead during the second half of the sixteenth century.  'I-hc r c c c r ~ ~ l  y discov- 
ered Ncw World pl-uved to be much richer in silvcr th;ln in gc~ld. cspe- 
cially after the rich silver m in t s  in Mcxicv and I'cru wcrc rli\covc~.ctl and 
subsequently exploited. 

Paper money only gained strength in the latc cightccnth ccnlury. 
Initially. it took afidrrc,ic~ry form, that i \ ,  i t  concictcd ot- p ; ~ p z ~ -  cc~,tificates 

' Coinage by no meiins eliminated thew pr~,blrm\. h r > ~ c ~ c . r .  latc ;i\ In 1529. King 
Francis I o f  Frirncr had tn pay a ransum uf 12 millinn d , r r , r r t l , , ~  lo r c z c ~ ~ c  I I I \  I w o  \IBII\ w h o  u:erc 
held huslage by Spain. The Spanish nccded lcwr nirmths to ctrunf ;In<! ~ c c l  l l ~ c  p;~).rlbcr~l. irnd they 
rcjccted 40.000 coins for failing tu reach adcqu i l !~  \rand;~rd\ 
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that promised to pay a givcn amount of gold or silver. Thcsc obligations 
were issued at the beginning by private agcnts (cornpanics and hanks), but 
latcr on thc govcrnmcnt assumed an increasing rolc. At thc samc time. 
another form of papcr money appeared,$ul money. I'hese notcs had an 
established valuc in units of domestic currency (dollars, marks, francs, 
and s n  on). but they were not obligations to pay any  amount of gold. 
silver. 01. other cornmodit y . Their r;~lue rested simply on their acceptabil- 
ity by other agents as means of payment. 

Fiat money uJas used carly on, for cxamplc. by thc Frcnch govern- 
ment at the time of the Revolution in the late eighteenth century, and by 
the Atnerican colonies. Large-scale transitions to fiat money occurred 
when governmen~s suspended the conver~ibitity of notes drawn against 
gold ur silver that had bccn issucd undcr an originally fiduciary scheme. 
Such was thc casc of thc tinitcd States during thc Civil War. Gcncrally . 
auspcnsions of convertibility occurred when governments needed to un-  
dertake a major increase in spending. suclt as during a war or revnlution. 
The government printed pat7 of the money it needed for the increased 
purchases, a ptncess of inflationary finance that we discilss at consider- 
able length, especially in Chapter 11 .  

In  thc sccond half of the ninctccnth century, the world saw a mas- 
sive shift to a gold standard. Under such a scheme. currencies in the form 
of coins and fiduciary notes were convertible into gold at an established 
parity. By the end of the nineteenth century. the use of silver for mone- 
tary arr;lngcmcnts had bccn all but discontinued. Of t hc  major countries. 
only China continued with a bimetallic schcmc, using both gold and sil- 
vcr. Somc cconomics adoptcd thc gold-exchange standard-a slight mod- 
ification of thc gold standard-in which the local currency was convert- 
ible into a foreign currency at a given rate, and that currency. in  turn. was 
cnnvertible into gold. 

With the advent of World War I ,  most countries suspended convert- 
ibility of their currencies into gold, and the gold standard collapsed. At- 
tempts lo restore it after the war were half-hearted, and t h e  Gl-ea~ Depres- 
sion and World War II delivcrcd thc Frttal blows. Tcsward thc cnd of World 
War I I .  in 1944, monctary arrangements were once again rcorganixcd. 
The Hretton Woods accord led to the general acceptance of a gold-cx- 
change standard based on the U.S. dollar, in which all major currencies 
were pegged to the dollar and the dollar was convertible into gold. The 
Bretton Woods arrangement collapsed in 197 1 when U.S. President Ri- 
chard Nixon suspended the convertibility of the d o h  into gold. Since 
then, thc world has livcd in a svstem of national fiat monics, with flcxihlc 
exchange rates between the major currencies. 

are also a generally accepted means of payment in most economies. Adding 
up currency. demand deposits. traveler's checks. and other deposits against 
which chccks can bc drawn, w c  obtain a monctary uggi-cgatc known as M 1 .  

Money  market accounts and savings accounts, which allow a limircd 
number of withdrawals per month. are considered less liquid. When these 
assets are added lo MI ,  they con3titute a monetary aggregate called M2. 
Ccrtificatcs of dcposit (CDs) arc fixcd-tcrm financial asscts that are also a 
form of money, though one that is less liquid than the items in M2. Thus. 
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THE DIFFERENT MONETARY AGGREC~A I ILS I N  1-HI: U N I ' I  f ; I >  %'I A' I  1:s. 

1960 AN D 1 990 
(BILLIONS OF LIC!I,I.AKS) 

- -  

-. 

1960 
. . . - . - - 

19'HJ* 

1 .  Currency 3.7 244.7 

2. Traveler's checks  0.4 X .4 

3 .  Demand deposits I ! l .(I 277.2 
4. Other checkable deposits 0.0 292.3 

(including NOW accounts) 
5 .  MI (1  + 2 A 3 + 4 )  140.7 822.6 
6 .  Overnight repurchase agrccmcnth and ovcr-  0.0 77.6 

night Eurvdollars 
7. Monty  market mutual funds 0.0 340.3 

(general-purpose and broker/dealcr} 
X. Money markel deposits account 0.0 507.0 

9. Savings dcposits 159.1 413.H 

10. Small-denomination time deposits 12.5 1.156.0 
[ I .  M 2 ( 5 + 6 - 7 - 8 - 9 7  10) 3 12.4 3,317.3 
12. Money market  mutual fund ( ) . I 1  120.1 

(institutions only) 
13. Large-denomination timc deposits 2 .0  506.6 

14. Term repurchase agreements 0.0 Y I , 4  

IS. Term Eurodollars 0 . X  72.6 

16. M3 ( 1 1  - 12 + 13 - 14 + 15)  315.3 4 . 1 O X . O  

17. Savings bonds 45.7 125.2 

1%. Short-tcrm Treasury securities 36.7 347.9 

19. Banker's acceptances 0 . 9  34.0 

20. Cornmcrcial paper 5.1 357.7 

21. M3 plus other liquid assets 403.7 4,972.11 
(16 + 17 + 18 + 19) 

* ,V'ocrrnhr, 1990. 
Soume: Economic Report of the President, 1991. lI. .S. I;r>r.c,r~il>ic,ttr I ' ~ - i t ~ ~ r t r . ~  O[/tc.c, 7rrblt,r 
8-b7 ond 0-68. 

CDs are included in M3, along with M 2 .  In \umm;iry. thc monct;Lry aggre- 
gates M1, M2, M3. and so  on are ordcrcd according lo dcgl-cc ot'lryuidity, 
with MI being the must liquid. Furthcrmorc, ciich M of a h~ghct., more 
inclusive order contains all items in the  lower-numhcl-cd Icvcl\. 'I'hul, M3 
includes M2, which in turn includes M I .  

The definitions of the various monetary aggregate\-that i \ .  thc part~c- 
ular instruments that each category includes-have chnngccl through time as 
various financial innovations have led to changcs in the wi~y.; thrit tr'ansac- 
tions are carried out. Notice from Tablc 8-1 that N O W  accounl\ and money 
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nlarkot ;iccounts do not :Lppe;it in any  monetary aggrcgale In 1960, bul they 
do show u p  in 1990. Thcse ;issets. of course. did not csist in thc 1960s; in 
fact. thcy otlly stiirtcd apper~ring in Ihc I-nid-1970s. Wh3t is con3idered 
"moncy." thcn. varies ovcr rime for  tcchnulogical and rcgul:itory rcasons. 
This ih a thcrne that recul-s when we procccd with our i~nalysis of financi;il 
matkuth in Chapter  20. 

The rncmcy supply in any given ccunomy exist5 ~vithin a particular 
historical and pc~lilical conrcxt. and lhat context has tivo special featiirc.;. 
(These will bcconle critical in later chapters.) One is that thc right to PI-int 
high-puwei.ed niuncy is almnst always a legal monopoly of thc government, 
This monopoly givc5 t hc governmcnl an important suul-ce of revenues. and it 
is onc nrc;i that is always open t o  potential abusc.  Govzi-nments have not 
always niunopolizecl t hc issuance of moncy. howevcr. In  earlier pci-iods. 
when ucrtain goods were uscd as  money. anybody who could produce thu lc  
good:, tv~is  ithlc lo create moncy. When papcr money startcd conling into usc 
in Innny counti-ics. some pr ic~i tc  hanks: as wcll as the ucntral bank ,  could 
issuc currency. This created problcrns. since the  ciit'i'c~-et~t rnoncys that circu- 
latcd inside a country could haw different values. ilccording t o  the solvency 
uf I tic i\suing instit tllion. As t ime passed. then. thc central hanks :I]-ound the 
world prugrrssively acquired the monopoly over  tho printing of moncq.. 

'l'hc second interesting observation abc>ut l h e  supply oP money is thal 
as :I general rulc, c a c h  country has one.  and only une, "official" money that 
scrvcs i l s  the Icgal tcnder .  Why docs each small country in Latin America. 
fix- cxaniple. have its own  currency. uhcreas  all the states of the United 
States hhurc ;i common currency?  Would i t  be better for a11 the countries in 
the European Community to share a singlc currency'! The I;itter question is 
now huing hotly debated. (Wr: will take up  thc issue of Europcan Monetary 
Union in C'hriptcr 14.) 

'I'hcrc arc a few noteworthy exceptions to the rule of onc unique na- 
tion:il currency pcr country.  Somc countries. likc Liberia and Panama. do  
no1 have thcir uwn cur1-ency3 and the U.S. dollar is legal tendcr there. In 
othcl.countrit.s, morc than one moncy circulates during certain pcriods. This  
is typiciilly the case of rrnatable nations, where a foreign currency bccumes 
more tru5tcd than the domcslic one.  For  cx;lmple, during experiences of 
very high inilution in diff'crcnt countries during this century, the U.S. dollal- 
has been used itlongsidc thc local currency, not only a s  a stol-e of wealth, hut 
also as the medium of eschango.  

So far. w e  h i ~ ~ e  intrnduced only the special role of moncy.  Once we 
look mote decply into the role of money. we can bcgin to explain many nthcr 
irnport~lnt featurcs of the economy. Prices. for  example, are nothing more  
than thc value of goods in terms of rnoncy, so changcs in money \upply and 
demand play a funciamcntal role in detcrminiog what the price level will be. 
The exchange rate. too. is simply the price at which one national money 
trades for another  muncy, so a theory of money demand and  money supply 
is also crucial to understanding how that rate is determined. 

Mosl theories uf'rnoney demand start with thc special function of money as a 
means of payment. Money providcs "liquidity services" that other assets  do 
not provide. The usefulness of moncy a s  a transactions medium explain3 
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why individuals hold money even though money tcnds to bc rlonrinr~lc~d b j  
other financial assets (money i5 said lo be a "dominated a~set" ) ,  Thi\ tcrrn 
simply means that other asrjcts, 'Treasury bills. for exumplc, ti1.c cqu;llly cafe 
as money as a financial investment and yet pay a highcr inlcrc\t rate than 
money, High-powered moncy pay5 no intercht and demitnd dcpo\its and 
other form3 of money generally pay inrcrest ratcs lower rhan thtrhc pitid by 
other safe securities. 

In order to construct a theory of mclncy demand, it i \ impel-lant fir\r to 
introduce somc basic idcas about prices and Lhc intcrcsl r a t s .  In particular, 
we have to introduce the concept of inflation iind t h c  ili1l'cr.cncc hctwecn 
nominal and real interest rates. To do thi\ M'C arc going t i )  ch;itigc pi1r1 ~ f ' t h e  
framework we have used in U h i i p ~ e r h  4-7 whcrc wc sct I' I and then 
ignored the price level. Now. ax !he money \ t~ l . rp ly chiingcs. price5 change, 
and thcse changes in thc price levcl indeed hecurnc onc of o i ~ r  ccntr- LL I cun- 
cerns. We do. however, maintain the earlicr r , / r r . ~ , . r i r , r i /  r t i o r l r ~ l ,  ignoring the 
effects of aggregate demand on output and a\suming ins~cail t h i t t  iiggrcgate 
demand shocks affect prices while output is detcrmincd by s i ~ p p l v  f i ~ c t o n .  

Inferesf Rates and Prices in a Monetary Economy 

Once wc start to consider money. wc can~lcst t%c i ipc  thc nccd to i~(i(l~.~"r\ the 
role of prices and the price level. Prir,es are hinlply thc rate at w h ~ c h  money 
can be traded for goods. If a good ha\ a pricc P (I' did 1;tr.s. hl- e x a m p l c ,  in the 
Unitcd States), it means that P unit5 of moncy rrlust hc c x c h i ~ n g c d  [i)r one 
unit of the good. For our purpose5 hcre. each u n ~ t  ot 'oi~lpul I) ha\ ;i pricc P 
in the current period. Real GDP is Q and ni>mlnirl tiI)I' is /'I1 I "rciil " rcfur3 
to the volume of output and "nominal-' to i t \  v ;~ luc in ~ c r . ~ r i \  ~L'rnoncy). I n  
the same way, nominal consumption i\ PC iind norn~n;il in~c\tmunt I $  

Inflation measures t h e  pcrccntagc change in thc gencr;il p r i c c  lcvcl in a 
given period. If' P is the price level at the cnd oi' pcrroil t ,  and I' , the 
corresponding value at thc end of pcrlod 1 - I .  then ~nllatiun ( p )  i\ Jcfincd as 

so thar P I P - ,  = 1 + p,  
Once wc introduce rnoncy ive must alxo d is t i ngu i sh  hc~wccn r.r.rrl and 

nomifla[ intercsi rates. The reat inlet.e+t ratc mcahi1rc.l thc return% to \ i ~ v i n g ~  : 

in terms of the volume of goods thal can hc purch;isccl in thc J'i~t~1r.e l'or a j 
given amount of saving today. ?-he nominal inletcst ralc r.d'cr.\ lo thc rcturns 
to savings in terms of the amount of' money rhat i:, obt;i~nccl in thc r i ~ l u r c  h a  

.4 technical puinl has to be madc. I t . ;~sl  I'trl- thaw inlcl-cblcd in lu~rn;ll clcti~il\. In 
reality, consumplion goods may hc diff'trtrnl fi-orn dorrlcslic ~)LI~I)LII \a1 I hill \OIIIC(LIIIC\ U.C. may 
need to di<tingui>h PC from P (where Pi i\ the pricr. ot ct~nhun~piion ~ r>o t l \  In [hc currrnl 
period). (A similar d~st~nct ion arises rvith invchtlncnt gc~r)cl\ ) For cl;;~rnl,lc, if ctmrumptian 
include5 both impurts (C'nr) itnd domestic goods ( C ' J ) ,  then t h ~ '  p r ~ c c  t~ f -~onz~ l rnp~ i r rn  grr<~Js (PC) 
would be 2 weighted average of the price of imp or^\ ruprc>scil ~n I ( ~ v i ~ l  currcrwy t I'rrrl drill [he 
price of domestic guods (P). 'Tht~s. in thiq caxe P ( .  rrl' t t I rf) l 'rfr .  ivtlcrc r r  i \  a number 
between and 1; lechnicatly, PC i s  refcrred to a h  ;1 wciphlctl ;~vci-iigc 01 I' i i n ~ l  I 'rr~ Wc wi l l  be 
assuming in the first part c ~ f  the bouk that thc relative pi-iic h c r ~ e c n  rnlpclrt\ :ind the dtrmestic 
good. PrnlP, is fixed and exogenous. In f i c t .  by appropriate chr)icc 01 I I ~ I ~ \  wc: c;tn \ct lJrtl  - P, 
so that P( ,  = nP + ( I  - a)P = 1'. 
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given amount of saving today. To he more precise. let us  consider two 
questions: 

1. If an individual consumes one less unit of oi~tprr! today and uses the 
saving to buy a financial asset, how many more units of output car1 
he consume in the next period'?' 

2. If an individual consumes one less unit of monrj Ii.e.. S t )  today and 
uses the  saving to buy a financial asset, how many more unirs of 
money will hc have in the  next period? 

The rrri l interest rate is the answer to question I ,  while the rromintrl intcrcst 
rate is the answer to 2. Notice that in the models we have analyzcd so far in 
the book. we have bcen using the real ratc  as the intcrest ratc r ,  since i r  
corresponds to the amount of real cornmoditich that can be p u r c h a d  in the  
future for a given real savings in thc present. 

The return3 on  most financial assets ate stated as nominal ratcs. For 
example. an X pcrcent annual interest rate on a onc-year Treasury bill means 
that cach $I invusted i n  thc T-bill today yields S1.08 next year. To find the 
implicit r*crrl intcrest rate from the nominal ratc, w e  can think through the 
following exercise. Supposc that output currently has a price P and that ncxt 
year'c price is P I  I .  If you save one uni t  of output today. this P i~niti  of 
money arc n u d e  available to buy a financial asset. If vcju then invest SP at 
the nominal yield i, you will havc $P(1 + i) next year. Because one unit of' 
output will thcn cost P I  ) ,  each unit of output put away from consumption 
today can buy P( I + i)/P, I units of output next year. Up to this point. we 
can thcn define tho real intercst rate as 

We know from equation (8.1) that Y ! P ,  I = 11(1 t F l  ,I .  so we can also 
say that 

Thus.([ + r ) l t  43+t) = ( 1  + i). or 1 + Y t p.1 +rP-I  = I + i. B e c a u ~ c r ~ - ~  
normally tends to be a very small term, we can conclude. as an approxima- 
tion, that 

'fhe current real interest rate is, then, (approximately) equal to the 
currcnt nominal interest rate minus the rate of inflation between this pcriod 
and the next. Note from the  definition in equation (8.4) that when thc infla- 
tion rate is zcro, therc i s  n o  differcnce betwcen the nominal and the real 
interest rates. Figure 8-1 shows the behavior of the nominal and real interest 
rates in the Unitcd States, a country thal experiences moderate inflation. 

' Notc  thirt i n  our rr~otlel. in which there i\  just unc generalized kintl uf uutprrt in the 
economy. There is no difference betwcen the outpur good Q and thc consumption gvud C'. I f t h i s  
is the casc, we can indeed talk of a single ~.cal interest rate, either in term\ of oulpul or of ~ h c t  
consumption good. If Q and C are difkrrnt goods. w ~ l h  the reliitive price uf [: in terms c > f  Q 
changing over timc. then we would have to distinguish between a rei l l  inlerc\t vale in tcrms uf 
consumption gc~ods and a real interest rate in terms of nutpui .  
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Therc is no such a thing a3 the inteteqt rate. o t ' ~ o i ~ r \ c .  hut thc intercrt ratc 
on U.S .  'Treasury bills for the pcriod 1970- 19XY i l l u ~ t r ~ ~ t u \  thl\ po~nl .  Note 
that whiIe the nominal intcrest rate ha\ tluctui~tcd hetwccn 3 percent and 15 
percent per year. thc expoll ruul interc\t rate ha\ varied in thc much widcr 
range of -1 2 lo + 13 perccnt. 

Huw wt.11 docs equation (8.4) appl-oximutc thc cxiict dclinilion of r I n  

cquation (8.3)? Suppose. fur exaniple. thi11 you buy :I ccrl i l~ci~tc of d c p o d  
which pays 8 percent in the next period. I f  thc inflittion r'i~tc i \  5 pel-ccnt . t h c n  
the real interest rate according to equ;iliun (X.4) is 3 pcr.ucnl. ' l 'hc cx;~ut rate 
is, however, 2.86 p e r ~ e n t . ~  At these figul-es. thcn. thc :~pprrninx~tiim ha\ an , 

error of 0.14 percent. Keep in mind, thot~gh. that i l \  Ihc inll;~licln r;ilc in- : 
creases, the error grows accordingly. Thcrefi)lAc. cqt~ijIion (8.4) is a good 

I 

approximation for countl-ies rhat charactcristicall have low to vcl-y mtjder- 
atc inflation. likc Japan. West Germany. Swit~crlantl.  i ~ n c l ,  in comc periods, 
thc United States. Howcver, i t   could lead to ilnport:~nl ~1.1-01.5 in  economics 
like Argentina or  Brazil that have very high ~nflation I-iitcx. 

It might secm strange that thc inflation r;itc' we nccd to caluu1;ite [his 
period's real interest rate i< nrxr period'h. The r ~ i ~ j o n  f i ~  [hi.; il; +irnplc. 'l'hc 
nominal yield on the savings investcd this pcriori will hc pilid ncxt period. 
Therefore, the inflation rale that mattcrs i h  thc onc hctwccri  thc cnd o f ' t h i \  
period and the end of' next period: this 15, by dcfinitiun. 1'. , . In Initny caws.  
P+,  is not known in the current period. This mc;in\ rh;rt. in prircticc. Ihc rcal 
yield on a bond that pays a nominal ratc uf return ciin only hc "guu~sctd." 
Wc can then distinguish between thc ex antc real intcrwt I-;itc. hiiscd on what 
people estimate that thc inflation will be, versus thc c x  po5t real ~ntcru\t rille, 

based on  what inflation actitally t u r n s  out tv be hctwtcn pc~-iud\ I and  I t 1 .  
(The real interest rate measurcd in Figure 8-1 i \  thc ux pc~,t r-c;~l ir~terest 
rate.) Later on, wc a n a l y ~ e  how people arc likely to  go ;\bout 11i;ikinp thcir 
guesses or, to put it more formally, "expcct;~tions" ahout the I'trtu~.c. 

In some particular cases i t  is possible tu know thc c x  poht r-c;11 interest 
rate on saving in advance. Some financial ;ishct\ syccil'y thcir paymcnt 
schedules in real tcrms. by linking rcpaymcnlh in thc t'llt~rrc t i ,  thc actual 
inflation that will occur. Such assets arc known :i\ inric~.l-c.d (l,r.\.rl!.c. I n  rnany 
developing countries, wherc inflation 1.arc.s havc hccn quite high ;\nil vari- ' 
ablc, the only way to write financial contracts ucceptublc to bolh h~)rrowers 
and lenders is to remove the inflation risk lhrtsugh indcx;ition. An inttcxed 
bond has a yield of inflation (whatever that is) plu\ a hpccifiud real ratc.  I n  
countries with a history ot' high inflation. financi;~l a\\cts wi th  tcrni+ of over  
one year (and sometimes ~ i t h  tcrms of' six ~nonlhs  i)~- IC*;\) 1ypi~i1IIy do  not 

have thcir return specified in nominal tcrnls. 

Money and the Household Budget Constraint 

Let us now use the two-period model to see h o ~ ,  nlol-tcy afrccts thc house- 
hold budget constraint. In  prcvioub chap1et.h. housuht~ld \iiving\ could be 
used for invcstmcnt (1) or  for the accumul;ition i~r'hond\ (!I). N i l w ,  htruhc- 
holds also have the  opportunity to accumulate moncy (:\I). '!'hi\ cnhances 
their portfolio opportunities. At the same timc, howcvcr-. i t  rnoiliiies the 
analysis. In particular, we should h e  careful to di\t~nguish hetwuen nr,minal 

'The real rate is given by ( 1  - r )  = I 1  0 X : l  .O) = 1 .tPHh, 1t1i11 r. ~ . H ( I  pcrccnt. 
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Figure 8-1 
Nominal and Rcal Interest Rates on U.S. Treasury Bills (Annual Kate over 
Same Quarter csf the Following Year), 1970-1989 

!Fru~r~ l t ~ ~ ~ r t ~ ~ t i o ~ ~ ~ l  :Munt+ay F u t ~ d ,  Inturnatiunal Financial Statistics, q u n r t ~ d y  dotil.) 

and real values of variables and to distinguish between the returns o n  hoIding 
bonds and the returns on holding moncy. A key assumption here will be that 
money pays zero interest. a n  assumption that is exactly true for currcncy 
(although less true for o t h e r  components of M1 o r  M2 which pay interest but 
usually at a rato lower than bonds). 

Nominal disposable income (PYd) is now defined as 

where Yd, Q, and T are measured in real terms, and the bonds ( B )  arc 
measured in nominal terms. that is, in dollars. Nominal saving of the privatc 
sector is thcn given by 

whcre 9 is real savings. 
Wc also know that savings (J'S") can be used for investment (Pi), the 

accumulation of bonds ( B  - 8 ,), or the r-lccurnulation of money  (M - M ,). 
Therefc>rc, 
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Now consider thesc relationships within I hc st:~nclat.cl t wo-peril 
ft,amemlork. If the household has saved R 1  and :1.1] . thc c-c~nsi~rnp~ioti pc~b\it 
ities in period 2 are 

Note that if someone  decides to place one  rnurc unit 01' tiel. s;tving 
bonds rather tha11 money, she increases hcr cvnhumption pokihilitics in  I 
futurc in thc amount ilY,. The  reason is clcor. B c c a i ~ w  honrls pay intcrr 
whilc moncv dcscs not. higher holding\ 01' I< h;~l;inccd h y  \ rn;~ l lc~-  holding\ 
:Zrl lead to higher incomc in pcriud 2. 

Next we 5hould derive thc two-pcrioci budget con\tt.;tint for a hou! 
hold thr-11 starts and ends  wi th  no a$se t \ .  o r ,  put anorhci. w;~y, ilnc l'ilr whi, 
Mo = M2 = 0 = Bo = B 2 .  In the f i rst  pcricd, the consumptioti f i r  5uch 
household will bc givcn b17 

(This is a direct application of (8.6) and (8.7) for. the twt,-pc~.iod model.) 
t h e  second pcriod, the huusehnld can conlsumc all it5 itlcomc plus its ;KC 

mulated assets, as shown in equation ( 8 . 8 ) .  C'omhining (X.H) ;itid (8.91. a1 
after some minor manipulation. we ohta~n t h t  t h o - p c r ~ o d  h ~ i d g c ~  comtral 
o l  the houcehold:' 

Notice that equation (8.10) is basically the same hudgct con+troint th 
wc found in Chapter 7 (see cqi~ation (7.11)). wi th unc c;ignific;~nt dil'i'crcnc 
the appcarancc of thc term i(Ml/P2)!( l + r ) .  Thc rci iwn (01- thi\ is ca\y 
explain. Holding money, as compared to holding bonds. has ;in opporluni 
cost in the amount  of forgone interest. The exact mcahurc ~ t ' t h i s  co9t is tl 
rate of interest (i) that is not paid on the real inoncy h;~laticch ( M i / ' ] .  Sin1 
this interest is lost in period 2, the real moncy b;ll;inccs ;I]-c rnc i iwrod I 
dividing M 1 by the second-period pricc lcvcl P : .  and a r t  then di\ci)~intcd I 
t h e  real interest rate t o  get the loss in prcxnt -va lue  terrnx. Notc thitt tl  
money term in the right-hand side of (X.10) can also be writteti ;I\ iI:MI!'P 
(I + i). in wh ich  case t h e  loss is measured in term!, o f  :2.11'i', . 'l'hi\ Iitttcr w; 
o l  w i l i n g  the money term is somewhat more convention;il. 

Thus, holding money has a cost in terms of c o n s i ~ n ~ p t i t ~ n  pl)\\ihilitic 
and this cost increases a s  the nominal intered t .ak ( i )  inctcaws. I n  i'ac 
bccausc i riscs with high inflation (later we shall rcc w h y ) .  thc cc14t oi 'hr~ldi~ 
money incrcascs with inflation. If'kccping moncy h;i\ such coc t \  in lcrms 
forgone consumption possibilitics. why thcn do pcoplc hold it'.) 

' 'I hc dcrivatiot~ to gct cqllatlnn (8.101 I \  prt.wnlc.rl In ,2ppcnt l1~ N- I r j t  I t i n  ch;rplvr. 
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8-3 THE DEMAND FOR MONEY 

1 The Bawnol-Tobin Model 

'fhc most popular- theory oi' ~ n o n e y  demand, called thc I)IL:CPICOI:\~ ~ p p r o ~ ~ ' / z .  
' ~ s b ~ s e h  on thc s tpara te  contributions made by William Baumul and Jamc5 
Tobin during the mid-1YSOs." Today it is widely known as the Rnrrmvl-l-obiti 
model. Both Baumol and Tnbin pointed out that individuals maintain inven- 
tories of money in thc same way that firms maintain inventories of goods. At 
any givcn time. a houxchold holds some of i l 3  wealth in thc form of rntjncy in 
order to makc pill-chases in the future. If it kccps a lot of it.; wcalth in the 
form of rnoncy. the household always has tnoncy available for trilnsactions. 
If it keeps littlc of its wealth in thc form of mcsncy , i t  u-ill have to convet? 
other wcalth into misncy, by selling bcsndh, for examplu. whenever i t  want5 
to rnakc a purchase. In gcncral. the houschvld nlust bear- a cos t ,  such as ii 

brokerage Lee. each timc i t  sells an intcrcst-bearing asset to gel the rnoncy 
needed to make a purchase, 

The household thcl-efore faces a trade-off. By holding a lot of wcalth in 
the form uf money. rhc household loves the intercst that it would have 
earned by holding intcrcst-bearing asscts  instead. But at the saItle timc. the 
household Ivwers the transactions costs of converting bonds into mnncy 
each time it wants lo  make a purchase. Thus. thc household must balance 

: the opportunity cost of holding money ( the forgone interest) against the 
transactions costs of' I'rcquently uonvcrting other  asscth into money. Such a 

: problem is like the problcnl of a firm that must decide what level nf invcnto- 
: ries to kccp. With a largc stock nf inventories, the firm always has input> 

; readily available fur. production or for salcs. But at the famt  time, inventu- 
: ries are costly, since they do not earn intcrost and they requirc payments for 
1 storage and insurance. Thus, the firm must balance the convcnience of hav- 
: ing large inventories against Ihe  costs (both oppot-ti~nity costs and direct 
I carrying costs) of holding thcm. 

Here is how Baumol and Tobin formalized this idea. Suppose that a 
i household earns an income, thc nominal value uL which is PQ pcr period- 

: 
per month, let us 3 ; l y . W e  assumo thal these earnings are  automatically 

; deposited at the beginning of each period in an interest-hearing savings 
i account at the bank. Further. we assumc that the household's consumption 
: expenditures represent a constant flow during the month,  a sum that adds up 
: to PQ for the entirc month. The household can only use noninterest-bearing 

money to make its purchases. In particular, it cannot use the savings ac- 
1 count to pay for expcnditures. Thcrel'ul-e, in advance of purahascs, the 
; household must withdraw money from thc  savings account. There  is also a 

ftred cos;(Ph) each timc money i s  withdrawn from the savings account ( h  is 

See W .  Bauniol. "The Transactions 13crr1:ind f'ur Cash: A t 1  Inventory Approirch." 
Qvartrrl! Jtjtirnctl c?f  El <)trt,r,tit \. Kovernber 1951. and J . Tobin. "The lntcrc>t -Eli~slicity irf the 
Transactions Dernat~d (or Cash." i<e~l i r , i r  c ! f ' E r - o ~ r o r ~ r i r ~  rrnd S f r r r i r r i c , ~ .  Xugi l~ t  1936. 

*Fur latct, convenience. w e  use I~erc Q rilther th;~n Y a\  incnmc. h.; ue k n o w .  Q is 
output, which is very cla\cly rclaled to income. -1 hc qus\tion here is. whar does nlnney demand 
depend on:' In the~r  model. Haumnl ilntl Tubin make nioncy demand dependent on conhurnptiun 
(as all income i s  consumed there). 



232 Part 111 Monetary Economics 

the rcal cosr; Ph i s  rhc nominal coh t ) .  Thi\ uo\t r'cprcscnt\ thc tirnc and 
expensc of' actually going to the hank and wi~it ing ir l  lint 1 0  milkc ;i w~th- 
drawal from u savings accounl. ( I f  the  hou\cholcl hclrl orhc.1- 1n1c1-c.1-hcaring 
assets, this cost would reprcscnt Ihc hrokcl-agc i'ccs thiit 11111\1 hc paid for 
selling thosc assets and having the money 1'1-0111 I ~ L '  'ralc dcpihiled in ii 
checking account .) 

Thc household must decide. thcn.  hen rnillly time\ i t  u.ill go to 
the bank tach month and h o w  much moric) i t  will ~ i t h d r ; ~ ~  on c;~ch vihil l o  
the bank. Hccause its rate of spcnding on good\ 1 4  C~III\I;III~ III~(ILJ~IIOLII thl: 
month, i t  will visit the bank at rcgulat i n tc~ 'v i i l~  ;tnd withdt.i~\hi thc came 
amount nf moocy. l e l  us say Me. on c;~ch vi\ i t .  'I'his \ i l ~ ~ ; ~ l i o n  i\ rlcpictcd in 
Figure 8-2. The vcrtical axis measure5 I hc ;irnounl ot I I I ~ I I ~  (hiit hou\uhr>ld\ 
hold at  every monicnt during the mcjnlh: ~ h c  hnr.i/onl;~l ; I r i s  Ineasrlrc\ tirnc 
(onc unit  of time may bc interpreted a \  o n c  month). Notice I h ; ~ l  ;II 1hc l i rnc of 
a cash withdrawal, the household has  :.5,f4 in ~ ; j \ h .  '1-hi\ Ievul oi 'c;~\h h;~l;itlces 
thcn gradirally falls as thc household spend\ thc moncy. Whull Ihc ho~~\chold 

Figure 8-2 
Household Monev Balances t11r~)ugh Ti mth 

is lcft with no money in it ,  pockct. i t  gut\ to thc h;~nk ;rg;iin ;~nd withdriiws 
M * .  and thc cycle is repeated. 

'['his pattcrn oi' demand for  rnoncy i h  \hr,n.n vi<u;~lly in t.ig~1r.c H-2.  If 
thc household starts t ach  month holding M" :inti I-cduc.c.\ thi\ hiiliince gradu- 
ally to zero, the U U P I - U ~ O  money holding?, over thc. rnont h ;II-C h1-'!2.'" WL' will 
dcfinc money demand to bc rhi5 rrut'r.rrgij amc~ilnl OF rll{ll.lcy hcld tlu~-ing the 
month. The question now i s  h o w  thc hou~chold .1ht)111cl dct crlninc the 
amount ,lM* that i t  ~.ithdrawly on tach v i j i t  lo thc bank. i ~ r ~ d  ihcr-ci'r~l-c, what is 
the level of money denland. 

The optimal Lcvel of money dcmand wi l l  depv~ ld  on v;iriou\ co\t\. 
Firbt , there i s  the oo,t oK each trip to thc bank,  i'h, ancl t t ~ c  IIIIII~~CI- 01' lrips 

I(! ~ l ~ e c h n ~ c ~ ~ l l ~ .  (he d e n u ~ ~ d  for IIIOJW\ 1 5  t t ~ c  [(u;hl 5 ~ r t ; ~  01 Ihc 111j.c~ I ~ I , L I I ~ I C \  1 1 1  ~ , I C I I I C  H-2. 
As intervals arc c q ~ ~ i i l l y  s p ~ ~ c e d .  ~ h t .  haw OE c,tc.h tr.l,~r~plc I \  1.3 [ : I P ~ I - ~ I \ I I I I ; I I L  I 0  ~ I ' l h e  

interv;ll  is 1 mrlnth): the h c i ~ h t  is  I , f ' .  T h e n  the lo(;iI ,IIC;I i \  1 [.!ll[ 1 . 3 1  I ( I . ' J ,  . ( I '{IJlM*] = 

;Cf3!1. Nulice thal (he expression .$fW:2 \%ill no(  \;i~-! t;,r ,lny nurnt~c~ r l t  l r i : r r~~ lc \ .  
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during t hc  month ih PQIM*." Thus, thc total cost during the month  for trips 
to the bank is Ph(PQIMXj. Also, there is the uppurlunity cost of holding 
money, the intercst rate forgone on the averagc money holdings. which we 
term i ( M " J 2 ) .  

The household therefore observes the following trade-off. The higher 
M* is, the fewer the household's trips to the hank, but also the greater i t s  
1053 uf interest during the month. The household can minimize the costs of 
going to the bank by making one large withdrawal at the beginning of the 
month (M* = PC) that will give thc household all the money that i t  needs for 
the entirc month's expenditures. But such a large M* also maximizes the 
interest the household loses during the month. Indeed, with no wealth kept 
in its savings account, the household will earn no interest at all. 

Therefore, t he  household must balance the costs of frcquent trips to 
the banks ( i f  M* is low) against the forgone interest (if M* is high). The 
optimal choice of M* is found by minimizing thc total cost of holding money 

Cost 

Figure 8-3 
The Costs of Holding Monev and the Optimal Money 
HoIdings 

(1.C). and we can find this as thc sum of the transactions costs and the 
opportunity cost of lost interest earnings: 

The optimal M* is fuund in Figure 8-3, where the vertical axis mea- 
sures TT as a function of M* on the hori~onlal axis. The curve C W measures 
the cost of withdrawals, P b ( P Q / M * ) .  (The C W  curvc is a rectangular hyper- 
bola, since the costs are inversely proportional to M*). The  straight line from 
the origin is the opportunity cost, OC = i ( W 1 2 ) .  By adding up both costs 
vertically wc obtain the total cost schedule (I 'C) .  which is U-shaped. The 

" '1'0 bee this. take a s~rnple example of a household that carns 51,000 per month and 
w~thdr;lws S750 each time. I t  is clear that the number of visits to the bank is 4. 
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minimum of the total cost curve i \  reached at point A .  which clctc.r~rninc~ M$ ~ 
as rhe optimum amount of money to ~ ' i t h d l . ; ~ ~  tach tinlc. Moncy dcmand 
(aucmge money holdings during the tnont h 1 is thcn ;\-I1' -- ( M , ; ! ? ) .  I 

1 
We can also obtain an algebraic exprcs5ion l'or money clcm;~nd in the 1 

Baurnol-Tobin model. This exercise i \  ~ntc~*c\ring. h c c ; i u ~  il ;IIIOWL; I)\ to ~ 
express money dcmand as a function o f  111rcc kcy vat-iiiblch: incomc, the ~ 
interest rate, and the fixed cost. I t  can hc shown thiil" 

I 

$fD - ;v$- , 1 8 , ? / ~ Q 8 "  
- - - 

P 2P - i y l l i l  (8.12) ~ 
~ 

One fundamental infcrencc wc can driiw from thc  ti;~umr)l-'robin ~ 
framework i s  that thc dcmand for rntlney i!, u dc.rn;intl t'ol- rc~rll h;il;~ncel;. In ~ 
other words. pcoplc are concerned only with ihc pl~rch;iring ptlwer of the ~ 
currcncy they hold, not wirh i t s  nominal v ; i l~~c .  Thi\ chat.i~ctc~.i\tic of money 

i dcmand i s  generally known as the abscncr: c ~ r  "moncy i l l i~\ ion." Wc can see , 
from (8.12) that if the price level douhlcs. whilc ;ill ott1c.r. viiriuhlcs ( i ,  C), h) 1 
remain the same, then ihr drrni~nd lor M s ~ l l  i ~ l \ o  douhlc. Moru gencl.ally. 
we can conclude that a change in thc pricc lcvel i~tTccl\ dwircd nominal ~ 
motley holdings by the same proportion. hut i t  leavch rcal moncy tlcrnand ~ 
unchanged. ~ 

The model also capture5 important effects of inco~nc. thc intcrcst rate, 
and the fixed cost. 6, on t h e  demand for motley. ,4\ i s  clcitt- i'ri~rrl cquation 
(8.12). an incrcasc in real income,  C), raises dc\ircd muncy hillding\. I n  other 1 
words. a higher level of income cause5 ;I hvu\chold to incrui~xu i t  \ expendi- 1 

t u r o .  and in  order ra suppo1.1 [he highcr ~ o l u m u  ai' i t *  ~riin\actiona.  he ~ 
household increases its average holdings oF nioncy. 1 h t l  thc I3:1umuI-'l~ohin ~ 
model allows us  lo go further. Wc can cvcn indici~tc thc rd.i-rrr.l rl,irltrfitufiue ~ 
c.f,ct of an increase in income. 

! 
Consider, for example, a l ucky  household [ha1 cxpericncc., ;i rciil in- 

come rise of 1 0  percent. 113 Icvcl of Q ,  then. becurncx I. IOQ. U i n g  cxpres- ~ 
sion (8.12), we can see that moncy demand got?; up by ;ipproximatcly 5 ; 
percent. l 3  I n  lechnicitl tcrms, wc say that t hc rr,rrl-i trt ,otr~r,  ~,lrr.rtic-ify of' mrlncy ; 

demand is 112; that is, an increase of cr pcrccnl in  I-ciil incomc L) will bring ~ 
about a rise in desired money holdings ol'rwi2 pci-ccnt. An impi~rtanl conse- ~ 
quence flows from this. Bec;iuse the pel-ccnt;igc inc~-c;~w in rnoney is less ~ 
than the percentage increase in incomc. w ri\c in ~ ' c i ~ l  inci~rric Ic;tds t t i  ;I frlH in 
the proportion of money to incunie. I n  othcr wordx, householrls cconiunize 

I 

:' For thosc who fccl comfortable with c;ilculu\, rhe rnonc! tlcll~:~rld crpl,c\\rrm can he ~ 
ubtaincd by minimizing the Lola1 c.o.;I eqi~ation with rc\pcc.l to .l,t*. Wc t : kc  ~hc. c ) c t ~ v ; l l ~ v c  of?T 
with respect to M * ,  and s e l  the exprt.s.;ion rquirl t r )  /crrl: 

-- 
I'Q 1 

iJ(7('j - - ,J/,{ 7 )  + ; 1, 
,+I * .%I *- - 

N o w ,  solving for M*.  u,e have :W': = r2Ph)r PQlli .  ' I ~ h c r ~ c l ' ~ ) ~ . ~ .  

2/7Q ' ,' 

.%I* = /~!7! 

Sincc the average holding of rntlnck is given by ,11*:2/'. c q ~ ~ i ~ t i o n  I X .  I ? )  i l t i~ncdi~~lc ly  fi)llr,w+. ~ 
I '  More precisely, i t  increases by 4.88 percent. ' l 'h~\  c i i r l  1)c r.c~-ilicil by pcrl'orrn~np Ihe 

calculalion in equation (8.12). 
I 

- 1 
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on theit. moncy holdings a s  their teal income goes up. To use a familiar 
concept in economics, there ;ire rr,onomirs (!f,\rlria in  the holding of moncy. 

A rise in t h e  interest rate precipitates a decline in the demand f c ~ -  
moncy. This result is easy to explain intuitive1 y :  a higher interest rate raises 
thc oppor~uni ty  cost of holding money, and this c a u w s  households to cut 
down on thcir money huldings. We can also usc Figurc 8-4 to see how this 
works. Thc highcr interest rate moves the straight linc i(MYi21 upward. 
without ;lffccting fhc curve CW (the rectangular hyperbola). The total cost 
curve also movcu upwl?a~-d. It is now easy to see that the minimum total cost 
occurs at u lnwer level of ~ , i t hd rawa l s .  Thus. the optimal level of M" dc- 
clincs. Oncc again. equation (8.12) can givc us an cxact rela~ionship betwecn 
:V1'/P and i .  A I-ise it1 the interest ratc of I0 pcrcent produces a decline in 
money c icn~t~nd of about 5 percent. Thus, the i u f ~ r < > s t  PIcIsII ' c ' I ' I? '  of money 
demand i u  -(I/'). 

Finally. wc can consider the effect on moncy dcmand of an increase in 
the fired cust of withdrawing money from the savings account. I t  is easy to  
scc that a risc in [hi5 cost pt.ovides an incentivc to go lcss frequently to the 
hank. Accoi-dingly. the amount of each withdrawal will he larger. and t h u s  
thc avcragc amount of money held in any givcn pcriod will gu up. Expres- 
sion ( 8 . 1 2  indicates that the elabticity of money demand with rcspect t o  the 
fixed cost h is - ( I !? ) .  

Su fill.. w e  have worked undcr tha assumption that money pays n o  
interest (i,,, = 0). This  is clearly true for cash. It was also true for funds held 
in checking accounts f'or a long time in the United States ,  where a fr;irnous 
piece of Icgi\latiun, k n o w n  as Regulation Q, banned the paymcnt of' interest 
on demand deposits. But this banking legislation was liberalized in 1980, and 
since then. checking accounts have paid interest at the discretion of thc 
bank. Many other  countries, however. still have laws forbidding such intcr- 
est p:lymet~tc. 

The BuumolL'l'obin theory uasily expands to cover the case in which 
moncy p;~ys some interest. denoted as i,,!. Wc havc only lo I-einterpret the 
opportunity cost of holding money as, now, thc ditference between the 

Figure 8-4 
Interest-Rate Increases and the Optimal  Withdrawal 

Cost 
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interest rate on bonds ( the othcr "opportunity") and thc in\cl.c.;1 rilc on 
money,  in, .  Because monetary a s w t s  pay a Iowcr intcrc.\l r i ~ l c  than hr~nds, 
some apport unity cost of holding money !,till cxi \ l \ .  i ~ n d  i \  givcn by ( i  - i,,). 
In calculating i,, , one  must be carcfirl to includc ~ h c  ctii~rgvs on chccking 
accounts when these apply. If, for cxamplo. .;clrnconc hold\ $1,000 i n  his 
checking account a t  5 pcrcent intcrcht but thew is ;i \csvict. ch ;~ rgc  oK620 per 
ycar, the net interest reccived is only 3 pcrcrnl .  'J'hi\ i i  t hs  crbl-I-cctcil figure 
for the opportunity cost of holding moncq. 

The  Raumol-'1-obin model provicics an intcrc>ting cxplirniitic~n 01' the 
demand for mrsncy uf h o i ~ ~ c h v l d s .  HOWCVCI- ,  in nliiny ccononiic\,  husincls 
firms also accuilnt for a significant +,hare of ~ r ~ t ; i l  niotlcy holdit~g.. 1 1 1 , ~  wcll 
does the theory ripply to firms'? Abotll unc dcc;idc ;l!'t cl. I he I3;i11111ol-'l obin 
model appeared. Merran Miller and Danicl 0 1 - 1 -  \;rckled thi\ i \ \ ~ r c . ' ~  Accord- 
ing to Millcr and Orr. thc fundamen~al  diffrl.cncc hctwccri lir-n~\ ; ~ n d  housc- 
holds is that firms face greater fluctuation\ in thc'il- inconic\. IJriv;~lc agents 
often have labor contracts that stipul;ltc giver1 .;;~lii~-ic.;: I i t , r ~ ~ c  hiivc no huch 
sccurity about their revenues. ' l 'huh,  fii-ms ; ~ c c u ~ n u l a \ c  mnrlcy whcn their 
rcccipts from sates excecd their expcnclilul.ux. ;~nr l  thcq' drau clown [heir 
moncy holdings when thcir cxprndi tu~-c \  c.xc.ccr1 t hcil- I-ccuipt x. 

Once again. we have a qucsrion of op t in~ :~ l  C U ' ~ I I  I I \ ; L I I ; L ~ C ~ I I C I I I ,  hlil this 
time under conditions of uncertainty. Firm\ want 11) ~rvoid accumuliiling too 
much currency. because whcn they d u  they low .~~~h ' r t a r l t i ;~ l  Inlcrc\t pay- 
ments. On the other hand. if thcy keep too  littlc c ; ~ \ h ,  I h c y  must \ell other 
assets (and thereby incur brokerage fces) in or(lcr lu gut thc c;~.rh that they 
nced. It turns out  that the  optirnal policy ft>r f i ~ - m ~  i \  vc1.y c;imilur 11) that 
revealed by the Baumol-Tobin rulc. Money dcrnal~rl o f  i i r ~ n ~  i \  a clcrniind for 
real balances; thus,  if thc price level douhlex. ~ h c  clcsil.cd holdings of cur- 
rency also doublc. A s  with househnlds, thc f i rm's  rnuncy denliind r.c\ponds 
negatively to a rise in thc interest rate a n d  po\ilivcly t o  i(r1 incrcasc in 
transaclions C O ~ S .  

Thc exact  magnitudes of the\e ~-csponsch arc not  the hilrnc as in 
Baumol-Tobin, but qualitatively they a rc  \imilar. An inlcrc\ting adrtitional 
feature of Miller and  01-r is the efycct of unccrriiint y on ~ n o n c y  dcmand. I f  the 
variability of the firm's nct cash How increases with  he vic~\\ituclc\ of husi- 
ness, the company's best response i h  to increaw il\ uvcrilgc holdings of 
money balances, This enablcs i t  ro facc unexpected v;~ri:~ticinh i n  nct receipts 
more successfully, I' 

In summary. wc can  finally h a y  that real money dcrnand ill jimply a 
function "y'" of the nominal intere3t rate and thc r-c;~l lcvcl ol' income, as 
shown i n  cquation (8.131: 

Take particular note of this expression h c c u u l ; ~  it uilI hc iiscf~ll tijr our 
analysis later on. 

lJ See thcir piiper "A hiodel ol'the 13cr1riind fo l -  M~>nc,- hy I ~ I - ~ I \ . "  ( ) r t t t r r t , ~ l ~  .t~~ttrn~~lof 
Errvto~nir .~ .  ,411guxt 1966. 

I Using modern methods of cash rnanagerncnl, h i ~ u e v r . ~ .  I: S h ~ ~ v n c > c c \  hi~vr:  clrt down 
sharply on their dcmand for money as ;i Iracrion r > f  ( i I ) I ' .  
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Demand for Money as a Store of Wealth 

Our theory of money detnand so far acknowledges the usefulness of money 
for tranwctiuns. This covers money's functions as a medium of exchange 
and as a unit uf account. Now we need to accommodate the orher purposes 
that moncq serves. 

In thc first section of this chapter we said that rnonc); has a function as 
a store of wcalth. But in that other assets that are as safe as money (like 
Treasury bills) pay highcr intere>t, money is also a "dominated asbet." For 
this reason. money is hcld mainly lor its special characteristics as a medium 
of cxchangc and a unit of account-that is, for transactions purposes-and 
not ah a gcncral slore of wealth. Nonetheless, thcrc are still some reacons 
why moncy may be attractive as a store of wealth, 

For onc thing, money protects the anonymity of i t s  holder, a s  com- 
pared. for example, to a chccking account in a bank. This attribute of money 
is highly valued by peoplc and lirrns engaged in illegal activities-such as lax 
evasion, drug trafficking. and smuggling. to mention only a few. It is much 
harder for the tax authoritics, for example, to track down payments when 
transactions are made in currency rather than in bank checks. Similarly, the 
authori~ies are much less likclv to uncover illegal wealth (say, drug money) 
whcn it  i s  held in cash rather than in bank balances or securities. As cx- 
pcctcd, thc nlagtlitude of illegal activities in thc so-called underground econ- 
omy IS vcry hard to measure, but it is no  doubt vcry large in several coun- 
tries (see Box 8-2). 

Sccond, whilc for U .S. residents currency might be dominated h y other 
asscts such i l s  Treasury bonds, thc situation can bc diffcrcnt abroad. In some 
foreign countries which have cxpcricnccd pcriods of high instability and high 
inflation, thc cxpected yield on holding U.S. dollars may well be higher than 
the yield o n  domestic financial asscts. At the same time, peoplc in thc>t. 
countries might have acccss to U.S, currency (via n black markct). but not to 
interest-bearing dollar-denominated assets. Or they might have acccss to 
interest-bearing assets, but only at very high transactions costs. I n  this casc, 
U.S. dollar currency might dominate the other assets available to  thc local 
population. In fact, there is good evidence that a significant proportion of 
U,S ,  dollars in circulation are actually held "under the mattress" in Latin 
America, Eastern Europe, and Asia. 

Economists use the term currency substitution for the case in which 
local residents hold part of their wcalth in foreign moncy. We have jusr seen 
why residents of a given country might hold part of their wealth in a foreign 
currency. In times of extreme instability residents may actually start to use 
the foreign money not just as a store of value, but also as a medium of' 
exchange. 'fhus, in countries with very high inflation, where its rapid loss of 
value makes domestic currency very costly to hold. the U.S, dollar is oftcn 
used as a second medium of exchange, especially for large transactions. 

Another reason that hor~seholds sometimes hold part of their wealth as 
moncy ih that they m;Ly dis~rust financial institutions, In periods of financial 
insecurity, people run to the banks to withdraw their deposits. An important 
run on American banks occurred in 1930 during the Great Depression, when 
the denxind for currency increased spectacularly as people worried that the 
banks would fail and that they would not get their balances out. Charles 
Kindlebergcr. of the Massachusetts Institute of Technology, has provided a 
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Box 8-2 
The Underground Economy 
The underground econnm y is varioi~sly ref;-l-l-c~l t c )  ; I \  thc "hl;~ck." "pitr- 
allel," or "informal" economy. Although no  conicnslrs hi15 hccr~ I-c;~ched 
on a definition uf this phenomcnun, utc can cafely urc lhe o n u  providctl by 
Vitu Tanzi, an cconumist at the IMF ~ h o  hat bcuri ; IT  Ihc I'ortl'rc~r~~ of 
research on this topic: "[the uncicrgl-ound cconuniy) I \  gt-o>\ ni~tional 
product that, because of unreporting and!c~r undcrrcporting, i \  not mca- 
sured by oBicia1 statistics."'" 

There arc two sets of reason5 t h a ~  explain this phcnomunon. t;irct,  
economic agents who want EO avoid paying taxch tend 10 l~ntlcrrcporl lor 
simply not report) thcir income, or to cvadc t h t  p ; ~ y r ~ ~ c n t  ot'~nili~-c.cl ti~xc\, 
such as sales taxes, in transactions. Seccjnd. govcrnmcrlt prc)hihition\ o n  
established economic activities rarely ~ l in i in ;~ tc  them cnt 11-cly ; ~';~thcr, 
they push them into the underg~ound, or inr'ol-nial. cuor~orny. Ilxample\ 
are plcntif'ul-drug trafficking. illegal gambling. pro\titl~lion. Whi~t i~ 
common to most illegal activities. aside from thcil- illegality. oI'cour.\e. is 
their heavy. or even exc lus iv~ .  use of currency ;IS lhc tnciinx oI' p;lymcnt. 
In this way. thc "traders" attempt IU hide thc inci'imin;~~ing tri~ccs ol'thcir 
booty that chccks and other financiiil ins t r i~rncn~\  worild Ic;~vc. 

If it were possible lo measure accura~cly the sift 11r'Ihc utldctgr.c~urld 
economy. it would no longer he underground, N c v c r ~ t h c l c ~ ~ ,  rc.;c;~rchcn 
have not surrendered to this difficulty, and thcy havu curne I I ~  wrlh csti- 
mates using several different methods. (->nc ut' t hc 111041 p o p ~ ~ l i ~ l -  rilct hods 
works with the monetary data itself. o n  tho a ~ ~ r ~ n i p l i o n  that t h e  llsc of 
currency-and chpecially currency in large dcn11r11in;itions-is clo\cly 
related to illegal activities. Unf~>rtunatcly, cst irni~it \  or' I he \ i ~ c  11f' thc 
underground economy range widely, and. in gcncral, ncl onc numhcr is 
accepted for any given country. For rhc United S t i i t c s ,  thc chtirnatcs 
rangc from about 5 pcrccnt of G N P  to 2.5 pel-ccnt. i-igi~rc 8-3 shotv\ ranges 
of estimates of the underground economy t'ol- I9 cvr1ntric5. 111ost ot' them 
industrialized. I' 

Although thcse data must be interpreted cau~ iou \ ly .  Ihcrc appcan to 
be at least two groups of countries. In vnc group. including I:r;incc, (ier- 
many. Japan. Norway, Swit~crland. and thc  1Jni tcd Kingdorr), t hc inhr- 
ma1 economy i s  apparently hetwccn 0 and 10 perccnt ol'(;l)!'. In thc other 
group of countries, including Belgium. can ad;^, I t;iIy, arid t hc Ilnitcd 
States, there i s  rcason to believe that the t~ndergrc)und economy may be 
between I O  and 20 percent of GDP. India is in a Icaguc r ~ l '  own: it  has 
thc broadest range of cstirnates in t h e  sample. fri~rn le\s than I0 pcrccnt of 
GNP to almost 50 pcrcent! 

The underground cconumy has reachcd ;i rcm;~~~k;ihlc. s ~ ~ c  in some 
developing counlries. A case in point is Peru, uhcrc  ;I gt.oup of-r,c\carch- 

16 Vita I'anzi, .'Underground E.;cnnum\; and Tax F.r;jhlr>n ~n ~ h c  I ln i~c t l  Slatt.5. f: \ l~mater 
and lmplicatiuns," p.  70, in  Vllo Tanzi. e d . .  l l z r ,  I jr~dr,r~~tt~trr~rl I:t o r ~ , > r t f ~  i r r  r h t ,  flttrlr~rl S / ( I !PI  
and A h r ~ c ~ d  (l,exingtnn. Mass, ; Lexinglun Buokc.  1982 1. 

I' The figure i s  taken from Vitu Tanzi. "The Undcrgrr)untl ficonorl~y." I,itrtrtitr lrnd 

D u v ~ l o p m ~ n t ,  December 1983. 
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ers led by Hernando de Soto havc provided a wcalth of detail on this 
sithjec t . Ix According to their estimatcs, the underground-or informal- 
econamy in Peru iq equal in magnitudc to almost 40 percent of measured 
GDP and employs around 48 percent of the economically active popula- 
tion. What is there about Peru that accounts for thir huge size of its 
underground economy'? De Soto attributes it  to the deficiency of legal 
institutions in the country, which render it exce5sively expensive fur 
many individuals and firms to operate in the formal sector .  This conclu- 
sion ih supported by field experience. A team of college-cclucated rc- 
searchcrs attempted to register IegalIy a small clo~hing factory. without 
paying bribcs unless it proved absnlutely necessary to further the task of 
rcgistration. It tvok them 289 days land a few bribes) tu obtain the 9 
different prerequisite approvals to establkh the firm, at a total cost of 32 
times the minimum wage. Thus, it is not hard to understand why many 
would-bc entrepreneurs avoid the lcgal path. 

0 10 20 30 4 0 50 
Percent of GNP 

'There d a r ~  qhuw lhc range nt rrfimutss made for each Luuntry a1 d ~ f f e r e ~ ~ r  firncs. they are suggcstivc and 
5hould not he takcn to bc prccise 

Figure 8-5 
H& Big is the Underground Economy? (estimates, as a percentage of 
GNP) 

I h  An in~erccting account of their results was published in a hook by IIernandu de Solo: 
Thc 0rhi.r P('rrdr: Thr Invi.rihlc Reuc?lurion in t l ~ c  Tifirti WorldTNcw York: Harper & Row. 19891. 
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vivid account of the events that folluwed the 1919 deprcssiun in  thc United 
States, among them the run on the banks.l" 

A final theory of money demand i h  scmclirncc; c;illcd thc . r / ) r c . ~ r / i / t i u i ,  

drmundjbr money. This theory, discussed by Keynes in thc  ( ; c , n c ~ ~ i r l  7 h r -  
u e ,  and then by Tobin and others. holds that the dcrniind (01- money is 
positive because interest-bearing asset5 arc risky. iintl can ;icli~;~lly ~-c\ul~ in 
capital losses.20 Suppose, for example. that a hnuwhold Kiln choow hclwccn 
holding money at zcro interest and a long-tertn bond ut u pohit~vl: intcrust 
rate but fluctuating price. Even though the aver;lge r.ctu1.n o n  r h ~  bond is 
positive, it is possible that thc househvld will huffcr ii c;~pital lox3 on thc 
bond. If these are the only assets available, then u rid-itvcrsc hou\chold 
(one that tries to reduce risk) will choosc to hold sonic 01' i t \  wc;~l~li in  the 
safe muney. even though on average the altcrnativc ;~s\cl  provide.; ;I sdcr 
ratc of return. (A more complete discussion of pr~rtfolio sclcct~on undcr ri\k 
appears in Uhaptcr 20.) 

The speculative demand t'or moncy may hc impol-r;lnl o ~ l  y whcn n o  
safe, liquid asset other than money is available. In moxt ;ldv;~nccd ccono- 
mics, howcver, the theory no longer applies hccii~~sc of  lhc ;iv;iil;ihility of 
safe. short-term assets that pay a positive interest r;~tc, ~ I I (  p c ? ~  no ~ . i \ k  of 
capital losses. Thc bcst cxample of such an a s w t  i c  ;I \hort-tcrlt~ 'l'r-c;~511ry 
bill, which is nearly riskless and which pay\ a pu.;itivc 1.c1i11.n. Ashcts like 
these maintain their dominance over money in that thcy h;ivu ~ l t c  \Arne low 
risk hut a higher retilrn. 

The Velocity of Money 

The iacot?~e vclocir,v of mt)rzry ( V )  is the ratiu or national income: ( i ~ c t ~ ; ~ l l y  

GNP) to money, a ratio that follnws from thc ci,trrulirjl r q r / ( r r i o t r  (ML' I'Q]: 

This ratio is called a "velocity" since it may bc thought ot'u:, t h u  numhcr of 
times during a given pcriod (normally a year) that tach uni t  of moncy circu- 
lates in the economy. With thc U.S. GNI' equal to $5,201 hil l io~~ in  I9X9 ;mi 
U.S. money supply ( M I )  equal to $795 billion, c;ich dolli~r h;ul 1 0  \ ~ ~ p p o ~ . t  6.5 
dcsllars of final demand,  so that MI had t o  circul;ite h .5  tin~cs 4111 ;lvcrage 
during the year. 

Notice that we have put a subscript on it! ;ind l'. 'l'l-ris i \  ~ L ' C ~ L L I S U  thcrc 
are different dcfinitionh of money (Mh. M I .  M2.  i intl  \o on), i ~ n c l  ~ i i c h  uf 
them has a corresponding velocity aswciatcd w i t h  il. ' l 'hu\ ,  we will ;ilso 
have Vh, V1,  V3, and so on. While VI (corre\pvnJing tv MI) w3;;1s 0 . 5  i n  
1989, V2 (corresponding to M2, equal to $3,222 billion in  19X91 was I .h. 

Another conccpt of velocity is known us t h c  t t . r r . t , . \ r r t ~ t i i ~ r r . r  ni , loc.i[ j .  
money. This is defincd as the number of rimcs Ihal niuncy circulate., in  a 
givcn period to support thc total value of tranhac~iuns in tht: economy. I t  is 

IY Kindlebcrgcr has writlen H nun~echnical and fiihciniltinp h~slo l -~cal  ;III;~I~\I\ 0 1  I~n;~nc~;ll 
cr ises.  See his Munioc.~, Poftic,r und C ' r r ~ s l r ~ ~ :  A Ifr.rrr)r:v r ~ t  I~trztrr~r~itrl ( ' r i w \  (r*;c*w L ' c r l - k :  I+;i\ic 
Books. 1978). 

I" See James Tobin. "Liquidity Prefercncc a\  Heh;rvir>r 'I'rw;~l.d\ Ki\k." Rt,t:rr~~t, r r {  I : ( ( ) -  
nomir Srr1dip.r-, Fcbruary 1458. 
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easy to hce why the value of transactions in a given year is much higher than 
the valuc of income: cach time a given commodity is resold from one agent 
to anothcr. x ~mncaction takes place withou~ any incomc being generated. 
Thus. the transactic~ns velocity of money is always higher than the corre- 
sponding income velocity of money. 

Figure 8-6 illustrates the income velocity of money, fur M h ,  M I .  and 
M? in the United Stales during thc period 1960-1990, Notice the underlying 
upward trend in vclocity for M h  and M I ,  and the long-term stability for M2. 
The long-term upward trend in V,, and V ,  are almost surely related to the 
technological changes. cuch as electronic teller machines and the wide- 
spread use of credit cards. which allow households and firms to economize 
on money balances. The long-term rise in average inflation rate3 and nominal 
interest rntcs since the 1960s provides another incentive tbr economizing on 
money balanccc. The velocity of M I ,  on the other hand. has not increased, 
presulnablv because ,M2 pavs interest, and bccause many of the technologi- 
cal changes hnvc actually led to a 3hift out of Mh and into interest-bearing 
M2.  

The Haumol-Tobin modcl can also bc used as a theory of money 
velocity. In  that model, we derived an expression fur Mn-equalion (8.12)- 
that can be convcrtcd into an expression for I;: 

T h i h  cquation makcs several predictions about the effects of cconomic 
factnrs o n  vclocity. Fir\t, the price level itself has no cff'ect on velocity. A 

Figurc 8-6 
The Tncomu Velocitv nf Money in the United States, 1960-1990 

1Frrwl Ect~nrlmic Report ot the Presldrmt. 1991 ? n h h  8-1 R I I ~  a-h9.)  
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doubling of the price level, for the same levcls ot'rcal incolnc, ~ ~ w l  ttxn5ac- 
lions costs. and the nominal interell Kite. should have I I ~ )  ct't'c~t on V .  I Secund, intcrest rates cet-tainly do h a w  an i rnpo~-t ;~n~ ctfcct on vcloc- , 
i ty.  As i rises. we know that household5 econtrmi/,c on t hcir- rnoncy holdings : 
by going more frequently t o  the hank, Thus, f i ~ r  givcn (1, ~ h c r c  i.; ;i !'r-ill in 
,W"iP. The result is that higher intcrcsl rates should Ici~d tu ;I hiphcr vclocity 
of money. This important relationship h ; ~ s  bccn cn~pitici~lly vcrificd, and it 
plays a key role in our discussiun., in latcr chapters. 

Third, there is thc effect of an incrcasc i n  tcal Inctjmc on vclocity. We 
havc already noted that the real income elahticity o f  rnoncy ilcrn:ind i \  1/2 in  
the Baumol-Tobin model. As rcal incomc ri.;es, st )  too doc4 I-CLII  moncy 
demand, but at a slower ratc. Thuq, thc ratio of' income. t c ~  money icnds to 
rise. showing that vclociry should be an i n c r c a h g  l'unction 01' real income. 
This, of course. restates-and supports-our carlicr \l;~tcri~cnt thiit thcre 
appear to bc tconomics of scalc to nloncy htrlding. 

Finally, we can note that vclocit y i \  ;in increasing function ol'h. Ihu real 
transactions cost uf converting interest-heal-in$ ahhct\ into money. I n  prac- 
tice, b is heavily influenced by both technolog~cnl chiingc and iin;inci;~l rcgu- 
lations. Changes i n  banking technology, wch a h  ~ h c  Int rod~~ct  ion of' crudit 
cards, electronic transfers of depolits, 1,r cash m;ichinc\. nlakc i l  c.:t\icr to 
make transactions withour requiring trips to thc bank. JnscrKr~r ah hiinking 
regulations determine the conditions under which intcrchl-hearing accounts 
can be converted into checking acctlunt3 or. into currency, thcy alst, af'tct 
thc ease-and the costs-of convesting intcrext-hc;i~-ing ahsels into moncy. 

Equation (8.15) showed thc specific form oi' li in the Ik~~rtnch-'robin 
model. A gcneral form for the income vclocity of moncy can hc xpcciiicd 
morc simply as a (positive) function of thc inlctc\t riitl: and real income; 

Later  on. in Chapter 10, w e  take an even himplcr position. 'I'her.~. wc ;t\\urnc 
that V is a function nf the interest I-ale only: 

Equation (8.16') corrcspunds to a special cast in which the incomc clahticity 
of money demand is 1 .  In that case. M:!P can be written ;I\ Qll'li). 

So far, we have analyzed theoretical arguments about motley dcrniind. Nuw 
wc must see how the theory squares with thc t9r~ct5. I n  particuliu-, how do the 
predictions of the Baumol-Tohin tnodcl fate whcn  uont'l-onlc~l with thc cm- 
pirical evidence'? 

Evidence on Baumol-Tobin and t h ~  Trf insnct io~~s Deltlnrtrl 
for Money 

In an influential work. Stephcn Goldfeld uf I'rinccton Univcr\ily undertook 
a thorough study of the demand for money in  the Unilcd Stiitc.; Li,r t h c  
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period 1952- I972.'' Using the basic framework of'the Baumol-Tobin model. 
Goldfcld cstimr~ted an econometric eqi~ation of the Lollowing form: 

I whcrc i,,, is a constant: [ / I ,  I(:. and ur arc the coefficients of lagged real 
moneq balanccs. incnrnc. and the interc5t rate, respectively. Note that the 
cquation was cstirnated in  logarithmic form: the logarithm of real money 
baIanccs was regressed on thc logarithms of real money balancec of the 
previous quarter, of' real GNP. and on the interc3t rate." 

'1-he big difference hetwccn the basic Raumol-?'ohin model and  thc 
Coldfeld equation is that Goldfcld writes the demand for money as a fi~nc- 
tion u i  lag~ed money demand-that is, money holdings in thc previous 
quartur. This suggcsts that there is a dclay in the adjustment of actual money 
balanccs to he i r  idcal lcvel as  determined by Q and h. 

Using quarterly data. Goldfeld found sume interesting I-esultc. His first 
import:tnt finding was that money dcmand is il demand for real balanccs, just 
as thc B;iumol-Tobin model predicts. A rise in the price level leads to an 
equipruportional increase in the demand fur money that keeps real motley 
holdings unchanged. Many other studics have confirmed this result, and i t  is 
generally ilccepted these days as empirically established. 

The cffcct uf itlcome on money demand (in this case, dcmand for M 1 )  
turned out to bc positive. 'The short-rrul income ciasticity nf moncy demand 
was about 0.2. That i s ,  a 10 percent rise in income [cads to a n  estimated 2 
percent increase in desircd money holdings in the same qua]-ter. This i s  only 
a short-run effect, howcvcr. If the rise in income i s  sustained for one ycal-. 
money demand rises by 0.3 percent. In the long run. the income elasticity i 5  

calculated ro hc 0.7. T h u ~ ,  about five-seventh\, or 70 percent. of the adjusr- 
mcnl  of moncv dcmand to a risc in income is completed by thc cnd of the 
first yeat.; about 90 percent is conlpleted by thc end of the sccond year 
according to Goldf'eld's estimates. 

Analyzing thc influence of interest-rate changcs on  money dcmand is 
slightly more complicated hecausc in the real world, there is nn such a thing 
as tirr. inlet.est tatc. Rcwarchers havc to identify the intcrest rate (or ratcs) 
that thcy think is most relcvant for rheir modcl. Gotdfeld cstimated demand- 
fur-moncy equations using both the interest rate on cnrnmcrci;~l paper and 
the interest rate on time dcposits. As expectcd, the effect of these two 
intcrest rates ort money demand u,as negative. A 10 percent increase in the 
commercial papcr rate produced a 0.2 percent decline in the demand for 
money in the f irst quarter and a cumulative drop 0f 0.5 percent in money 
demand by the end of the first ycar. The same proportional changc in the 
timc dcposits ratc had a bigger impact on desired moncy holdings. Aftcr such 
a stim~~lus, thcy dropped by 0.5 percent in the first quarter, and by an 
acc~in~i~lated 1.3 percent in onc ycar. The long-run inlerest elasticities of 
moncy demand wcrc -0.1 for the commercial papcr rate and -0.2 f ~ ~ r  the 

Scc Stcphcn Cioldt'eld. "The Demand for. Money Revisited." Broidirrg.\ Poprrs on 
E:cont)~trir. A i  r i c i r ~ .  N n .  3: 1973. 

:' .An in~portiint technical point about this equatiun is discussed in Appendix 8-2 of this 
chiipler. 
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time deposit rate. Ah before, over  90 percent ot' thc total ;idjustmcnt was 
completed by thc cnd of the second year. 

I t  does  appear ,  thcrcfore. that Ihe data  hear out thc hi13rc prcilictinn\ of 
thc Baumol-Tubin model.  The fact that nominal money hiilancc.; rlhc in 
prvportion t o  prices was strongly s u p p o r ~ e d  by thc d;iti~. I ; L I I - I  hcrmorc, Ihe 
income elasticity of moncy dcmand,  although tiot ~ 'xuc i ly  0 . 5 ,  w:15 not too 
far from this figure. Thus ,  the evidencc pcrints to thc cxihtcncu i~l 'uconomics 
of scalc in the holdings of money b;llancc\. Thc  cKKcct4 ol' intcl,c\t-rate 
changcs, on the other  hand,  although \rnallcr than  how sirggestcd b y  the 
theory. arc in the predicted direction. Notice also thal I;olclVclcl matlc his 
estimations i~s ing  aggregate data .  While ~ h c  B;~i~mol-'I 'ohin moclcl W;LS de- 
signed for a single household, Goldfeld's work (and th i~ t  oL othcl- I-csc;~rch- 
crs) seems t o  establish it as an  ;~dcqua l e  reprcseti1;ition i l l '  t hc iiggr-cgale 
cconomy . 

Not all is rosy with econorncrric cstirnntc\ ol' moncy dc~~i i i r id  cqua- 
tions, however. Just a few years aftcr Goldi'cld'.; impi~rtiint work, the cqua- 
tion startcd lo go awry. It significantly ovcrprcdic~cd thc ilurn;~ricl iilr ~rii,ncy 
in the United Stales after the mid-1970s. A I I ~  111 ~-c t t .ospcc~,  I ~ C I . C :  \cc~ris  to 
have bccn a structural change in the aggrcgi~tc dcnliind f i ~ r  mtlnuy i n  thc mid- 
1970s that has persisted ever since. .4mong thu f i ~ - \ t  to w;wn ;~lx, i~t  this 
problem was Stephen Cioldfcld himself. I n  1976 he puhlishcd un ;~l.lic.lc 5ug- 
gcstively titled "The Case of thc Mi5sing h1unc.y. ";' I n  thi\ pi~pul., (;oldfcld 
puz7.l~d over  the poor results of his  ncw altcmpl at cstim;~ting thc rnoncy 
demand.  Subsequent analyses on  this subject ci>niir.rricd ;L clear shit.1 i n  
money demand after 1973.:' This kind of instability in the nloncy dcrn;ind 
equation has also been verificd in duvcloping count~.ics." 

The  most popular explanation fbr thc ovcl-PI-cdiction prohlcm point\ to 
the substantial financial innovations and a l \o  thc dc~-cgul:~tion ( i f  httnking 
that occurred during the 19705. Traditional mvnc y dcmand cyu;it ion., had 
been able to capture the influence of intcrcst ralch  nil i n c o ~ n c ,  h ~ l  thcy 
could not accommodate the separate effect.; of thc inncbv;itio~~h. Among the 
new dcvices that appeared were automatic tcllci* mi lch~nc\ .  i ~ n d  cornpulcr- 
ized and tclcphone transfers of funds. hoth o f  which 1owe1-ed thc c o q s  or 
converting intcrcst-bearing asset5 into cash. More cxtcnsivu uhc of' credit 
cards provided a good subhtit ute f'or money in transnctiunh. Morcovcr., the 
granting of overdraft privilcgcs and t hc cl-ca~ ion ol' financial m;ln;lpcment 
accounts also allowed wealthholders to cccsnomi/.c un thcir nioncy 13, ,i I .  ,incc\. 

All these changes led tn a decline in thc iiniount oi'mrmcy nccc\wry tu 
perform a given volume of transactions. Somc  rcd i~ccd  thc tr.ansi~ction cost!, 
of converting assets inlo money; others  pr.ovided ;i good xuhstitutc ['or 

'' The papcr appcared in H r o r j k i t z ~ r  Pnpcor.\. r j r l  Ei ourrtrlri cl i f i r i f v .  N o .  3 :  1'170. 

!4 V .  Vance Roley shnwcd this shift in thc cl~rnilnd t c ~ r  rrltrnc) uorhir~g wrlh 1u.11 ri~flircnt 
sample periods: 1959-1973 and 3974-1983. 1-hc \tructur.il chiingc []:I\ I I I I I ~ I I C ~  i i  \1~111[1~iint 
variation in the  value5 of the e51imated cuellicicnrs In I h rw  Iwrb >uh\;~rnplc,. hcc hi\ "Mr,l~ep 
Demand Predictability ." .Io~trnul 01 M o ~ r t ~ ~ .  ('r-ortir r ; ~ u l  H l r r f A i ~ z , < ~ .  K i j v c r ~ ~  t v r  I ' jNq 

:' In Chile. fur example. Felipe Lar l -a~n and hnil7;d I . L ~ I  1r;lrrl h i~vc fo~~ltcl \ I  I irrlK and pcr- 
sistent overprediction by the trilditiunal muncy drnian~i e q ~ ~ ; l l i o ~ ~ > .  ]'hell- I C ' ~ L I ~ [ \  ;II-C. repol-tcd in 
"El Caso dcl llincro Ilesaparecido: Chile. ]9Hn-l9X~." C r i r r t l t , v / ~ r ~ r  I : r . i , r l r , r r l r t r .  A I I ~ I I ~  IYHfi. 
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money. All of then1 meant that for given income and interest ralcs, thc 
desired level o f  money holdings wc>uld decline. Therefoi-e. it is nut at all 
strange that t h e  equatiun5 cstimatcd by Goldfeld and others substantially 
and consistently uvcrprcdictcrl actual money demand. 

Theoretically, the Haumol-Tobin nlisdcl is able t o  handle some finan- 
cial innovation>. Most of thcm amount  t o  a reduction in thc transaction\ cost 
of convurring Ichs liquid assets into moncy. This mcans a decline in the 
parametur h of the model. and such a dcclinc would lead to a drop in the 
demand money. The  difficulty lics in measuring the effects of the diff'cr- 
ent innovations in b. Sumc rcscarchcr.~ have had encouri~ging result\ in this 
demanding 1;13k, For cxample. Michael Dotsey was ablc t o  show that money 
demand dcclincd after the intt.oduction of electronic t r ande r s  nf funds.'" 

The important point 117 remember here is 3imply this: despite all the 
problems cncountcrcd in estimating money dcmand after the mid- 1970s. the 
basic qualitative conclusiisns of the Baumcd-Tobin model still apply. hloncj; 
demand i s  neg;itively influcnced b y  a rise in interest sates and pusitivcly 
affected by an incre;~ac in income. 

fie Evidence o t ~  Ofher Motives for Holdirrg Money 

We have this fat conccnlratcd on the tr:lditional transactions motivc for  
holding rnoney. What about the other sourccs of money demand that we 
discussed in thc prcvious section'! Somc casual evidencc supports the  exist- 
ence of wbstant ial  money holdings that are unexplained by simple transac- 
tions purpo.;cs. Most important.  average llloney hoidings amounted to no 
less than $855 per person in the United States in 1988, an  amount that seems 
far higher than normal transactions needs would seem t o  warrant. More- 
over. we know that a large proportion of high-denomination U.S. notes. 
$100 bills, for example,  circulates outside the United Statcs. 

It is likcly that a substantial part of the U.S. rnuncy 3tock is being used 
to support illcgal activjtjes both in the United Statcs and abroad. Anolher  
large portion is i ~ s e d  legally as a store of value in foreign countries that arc 
buffered by high inflation. .4s we said belorc. in some countrics the U.S. 
dollar has quitc evidently taken over somc of the tl-aditional functions of rhe 
local money, finding use both as a store of wealth and as a unit of account. 
This pruccss. known as currency substitution, is most conspicuous in econo- 
mies where there is political and economic instability. Some reccnr studies 
have documented the importance of this phenomenon in various developing 
countries of Latin America and Africa.:' 

!h See his papct "-]'he IJsc of Eleulrunic Ft~ncls Trun$fcts to Capture the Erfrct 01'C'ash 
Management Prucrice\ on the Demand For Demand Ilepo5its:" Jolrrrzrll r?f-Firrijtzc,r. 13cccmhcr 
1985. 

:' For Liltin America. two interesting stud~es arc Guillerrno Or l i~ .  '-Currency Substitu- 
tion i n  Mexico: '1-hc 1lullal.izalion Problem." Jo~rrn iJ  r,J.!Worl~y, C r ~ i l i r  und Hut~Xit tg.  Map 1983. 
and C:. I .  Kiimirez-Rujas. "Currency Suhstituliun in Argenlina, Mcxico and Cruguay." Inier- 
nulionul ,Wo,~r t t i r~  F i r 4  Stuff Pr~pcarc, hlarch 1988. For Africa. see Mohamed El-Erian. "Cur- 
rency Substitution in F,g?-pt and the  Yemen Arab Kepublic." Inrt~rrrufiont~l M o n r r a n  Fitnd .Sluff 
Papfr.i, March 198H. 
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One major school of thought about money dcrnitnd i \  th;it: 01' rrrrrrrr~rrrrirm. 
Many heated, well-publici~cd deba tes  have occul-rcd. and .;till do, ovc r  all 
kinds of "monctarist" issues. Yet in spite o f t  hc uidc anrl t'rimiliar L I W  o f ' t h i s  
term. there a re  still many conflicting definitions vt' rnoncl;~ri\m. ;Inti m ~ ~ c h  of 
the public argument has rcndered i~ a loose concept .  Nonct hclc\s\. wc should 
look at the term hcre and describe some uf  the bit.;ic issucs in thc cichi~tc.?~ 
(We shall have occasion tu discuss monetarist idc;t\ in I ~ I I C I -  chitptcr.:, a5 

well.) 
At one level, monetarists distingui\h thcm\clvc\ frorn othcl- ccuno- 

mi5ts by stressing the existence of a .\rcrhtr money-dcmand f ~ ~ n c t i o n .  In othcr 
words, they  say that (M/P)['  is a function clf a fcw idcn~ifi;ihlc vari:thlcs. One  
implication of the stability of money demand. moncti~r.ist 4 c;~~ggcq~.  i \  t h;tt the 
best way t o  stabilize thc economy is to stahilizu t h t  1.it1c ot'gl-owth o f  the 
money supply a t  a low level. 

The  belief in the  stability oCthe money demand relat~onship is applied. 
roughly speaking, in the following way. Assuming that output i \  dclcrmincd 
exogenously (by the microeconomic supply dccihil,n\ 01' ho~~.;ehold% and 
firms) so that Q can be taken as given. then the definition ot' velrlcit y irnplics 

If V is fairly stable. and Q is exogenous. the equation irnp1ic.l that changcs in 
M translate into changes in the price level. ' r h u h ,  monct;tt-is~s \lrcss that 
changes in M are the kcy t o  con~rol l ing the price Icvel, at Ic;is1 when price 
changes are  considered over a period of a few years. They hold that money 
should be allowed to rise at a constant sate per year (thc w-callcd X-pcrccnt 
rule, which allows money to grow at a given X pcrccnt pcr year), in osdcr to 
producc a constant rate of price increasc each year. Thu\, controlling infla- 
tion becomes merely a problem of controlling M. 

Nunmonetarists challenge this point of vicw on scvcl-iil grounds. They 
hold first that V is not a constant, so that a con\tan1 growth vi' M will not 
necessarily lead to a constant growth of P, even in the mcllium tcrm. Not 
only is V a function of i and Q, but i t  is also susceptible t o  \hock3 bccauce of 
technological and regulatory changcs. Second, chiingc., in iM ;II-c likcly to 
affect Q as well as P in t he  chort tcrm (;I poinl ;ickni,wlcdged by most 
monetarists).  For nonmonetarists,  the likely eff'ects oKihifIs in M on Q have 
two implications. First, an attempt to implcmenl the monct;tr.ist po l~cy  pre- 
scription of a stable money growth might involvc a big \hift in policy (from 
the previous monetary rules) and. thercfc)re, might provoke :in ~~ndc\inible  
swing in Q .  Second.  a fixed money growth rule also ~ I ~ C C I L I ~ L ' ~  11~irtg mone- 
tary policy in an activist way,  in order  to hclp t o  s t a b i l i ~ c  Q in thc short run. 

Most  monetarists reject thc notion that munctary pulicy hhould hu uacd 
for short-run stabilization purposes, Whilc monc~;~ri . ; t+ oticn ucknowlcdge 
that money affects real output in the  s h o n  tcrrn, thcy ;is\crt thiit thcs linkages 

'X Fnr an cxccllcnt summary discuh5ion ul- rnonct; lnst c l r ~ c l  r.rrtc\. set: ; t l \ c j  I tic cntry o n  
monetarism by Phillip Cagan in 1 he :Vplt. Y I I I ~ ~ ~ I I L ~ L , .  A I ) t ~ . / i r ~ ~ l r i r , \  r!!' I : ,  r ~ / t , ) ~ ~ ~ i r . \  ( N c w  York: 
Stockton Press. 1988). 
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betwecn money and output arc "long and variable." and in fact too unrelia- 
ble for short-run stabilization purposes. Therefore, they argue that monetary 
policy should be gcarcd to thc mcdium run, in which case they suggest that a 
stable and low money growth will producc a stable and low rate of inflation. 

We shall revi~it this intcrcsting dcbate at several points later on. 

Money is a fundamental financial asset in  all modern economics. Without it .  
people ulould havc to u>e barter to make any  transactions. That would be 
highly inefficient. not only in requiring 21 mutual coincidence of want3 but 
also in thc nccd to havc the price of each good or service in terms of all 
others. 'I'he existence of moncy climinarcs the need for barter. by acting as a 
medium of exchange and a unit of account. It also serves, under some 
 circumstance^. as a store of wcatth. 

Defining money i s  somewhat tricky. largely because there are many 
kinds of assets that can qualify as money (coin>, currency. checking ac- 
counts, savings accounts, and SO on). T ~ u s ,  C C O ~ O ~ ~ S L S  have classified the 
different kinds of money and "near" money in sevcral aggregates according 
to thcir liquidity. Coins. cut-rency. and cash twerves at the central bank are 
the most liquid kind of asset, and these are termed "high-powered money" 
(Mh).  Adding coins and currency. demand deposils, traveler's checks, and 
uther checkable depnsits results in the monctary aggregate MI .  The next 
catcgui-y . M1, includes mrme y market accounts and savings accounts. The 
difircnt monetary assets. as well as the definitions of M 1 ,  M7, and so on. 
havc tvolvcd over time. 

The contcxt within which the money supply is determined has special 
featurcs. First, thc right to print high-powered money is almost always a 
legal monopoly of the government. Second. as  a general rule each country 
has one. and only onc. official money. There are only a handful of excep- 
tions to this rulc. thc economics of Libcria and Panama: for example, both of 
which use the U.S. dollar as lcgal tcndcr. 

Bringing money into our model allows us to address the role of prices 
and inflation in the economy. Prices, after all, are simply the rate at which 
money can be traded for goods. Inflation is a measure of the pcrccntage 
changc in rhc gcncril price level in a given period. In  the presence of infla- 
tion, it is necessary to distinguish between two concepts of the interest rate. 
The tlc)nlit~al irlrerc~sf rute mcasurcs the trddirional units  nf' nlot1e.v that an 
individual may obtain by using $ 1  to buy a financial asset. The rcluI rorr 
measures the or/ditiof~ul rrriirs uf'uittprir that can be obtained by doing the 
same operation. The rcal intcrc>t rate is (approximately) equal to the nomi- 
nal interest ratc minus the inflation rate. 

'The existcncc of moncy affects the household intertemporal budget 
constraint because money is an altcrnativc asset. in which households can 
hold their savings. Holding money. as comparcd to bonds, has an  opportu- 
nity cosl equal to the interest that is forgone. This opportunity cost is an 
incrcasing function of the nominal interest rate and the level of real money 
balances. 

Mosr thcorics of moncy denland are based on the special role money 
plays as a medium of exchange. This is the casc of thc inventory approach 
(also known as the Haumol-Tobin model). thc most popular model of money 
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demand. The essential idea behind this theory gucs Iikc this. lI{)uxchulds 
need money to make transactions. and thcy f i~cc a tradc-ol't' i n  hiila~icing thc 
opportunity cost of holding money (thc forgone in terc \~)  ;ig;iin\t the tr.;~~i\;ic- 
tions costs of frequently converting other assets into rnonc), . '1 h i ?  pr.uhlcm i+ 
much like that facing a firm which must decide on i t \  optim11111 Icvcl of 
inventories. 

The fundamental inferences we can draw [corn thc l~;it~~i~ol- 'l 'ohin 
model arc that the demand for money is a demand for real h;il;incc\ (thul I \ ,  

there i s  no money ilirlsion) and that moncy detnat~d rlc.pcnd\ po\itivcl y on 
real income and negatively on thc interest rate. Mt~rcc~vcr. t hc Iji~ulnol- 
Tobin model provides 5pccific quantitative estimw~cs ol thc cI;~stici~v of 
money demand with respect to rcal incomc (l!l} iind 10 Ihc itllcrcsl ~'atc 

( -  1/2). 
Moncy may also be attractive as a store uf wealth. cvcn  th t~ i~gh  othcr 

available assets, such as Treasury hills. are as  safc as moncy and pity highcr 
interest. First. money protects thc anonymity of it\ holdcl-. ;i highly v;~lued 
attribute for agents involved in illegal activities such ; I \  I ; I X  c~it\icjtl, drug 
trafficking, and smuggling. Thc magnitude of illegal ;~ctivitic\ in  lhc t,trrlor- 
ground ec'nnomy is very hard to meawre.  but i t  i h  vcl-y 1;il.g~ in hcvc~.;il 
countries. Second, money is a 5at'e and readily av;iilnhlc \tor.e of wciil~h in 
countries that havc cxpcrienced periods uf high instithilily ancl high in1l;iLion. 
Distrust of financial institutions is anothcl- reason to hold moncy ~n i i \  I T N ~ + ~  

liquid form. A shift toward money whcn puoplc havc Io\t ~onf idencc in 
banks has occurred in particular periods in history. w c h  ; I \  Ihu hank sun., ot' 
1930 in the United States. Finally, money might bc hcld l'l~r. spcc~~l ; i~ivc  
purposes if no  alternalivc safe asset (such as ;I shol-t-tcr.111 .l'rca\ui.y hill) I hat 
pays a positive rate of interest is available. 

The incotne ur!iociry ($money is an impel-tiint monetary crlnccpt. I t  i\  
defined as the ratio of national income to rnoncy. In  othcr words, incomc 
velocity is thc average number of tirncs that money circuliilcx in the ccun- 
orny during a given period (normally a year) to auppo~-t Ihc t i ) I i ~ l  v;tIi~c of 
nominal income. 

Empirical studics of money demand havc, un the whulc. \i~ppr~r-tcd the 
Baumol-Tobin model. Demand fur rcal hatanceh ix un;it't'cclcd by uhangcs in 
the price level, but i t  responds positively to a risc in rciil irjcomc irnd ncga- 
tively to an increase in nominal interest rates. Estirn;~tcs ot' thu qi~;irititulivc 
impact of these variables on money demand do not vary too milch 1'1-om thc  
results of the theoretical model. Since the mid-1970s, hoivcvcr. l~-;iclition;~l 
money-demand equations have tended consistently to ovcrpl-cdicl thl: true 
demand for money in the United States. This inaccur.;~~): hiis ;tlscl hccn 
observed in other countries. The most popular explana~i{)n lijr the ovet.pre- 
diction problem is the role of financial innovations and hiinking dcl'cgl~latir~n. 
which had the effect of lowering the co\t of convctting intcre\1-be;tring 
assets into cash and of providing substitutes for mtrney. 

The doctrine of monetarism strcsses the exi\tcncc of ;i stublc moncy 
demand function, in which rcal balances ate a function of' :I t'cw idcntiii;ihlc 
variables. If this is the case. as the moncturists say i t  i s ,  \t;ihili~ing [he 
money supply can he a useful policy for 5tabilizing thc economy. Mone- 
tarists also hold that the income velocity of' money i h  very st;lhlc. ;ind thuh 
they believe that controlling the  money supply is an eff'ectivc wily k t  st;thilizc 
nominal GNP. 
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Key Concepts 
bartcr ccunomy nominal interest rate 
monetarism real interest rile 
legal tendcr indexed assets 
mutual coincidence of wants inflat ion 
unit  of account inventory approach to money 
medium of exchange demand 
Gresham's law money illusion 
starc of value income velocity of money 
high-powcrcd money ( M I ] )  real balances 
liquidity underground economy 
M 2 opportunity cosl 
M 1 quantity equation 
dominated asset currency substitution 
M 3 financial innovation 

Problems and Questions 
1. Discuss the role of' money as a medium of exchange. unit of account. 

and \;tort ot' value. Do you  think that somc rcpruducible commodity. for 
example. cocoa seeds. would make a good money'? Why'? 

2. Assumc that the financial system undergoes substantial changes and 
that people becnmc able to draw checks on their saving deposits. What 
would happen to money dcrnxnd'? Would therc be a case for redefining t h e  
monetary i~ggregates'! 
3. Considcr an economy in which lhere are two type3 of bonds. Bonds A 

pay a 10 percent nominal interest rate. Bonds B are indexed bonds and their 
real interest ratc is 5 percent. Which one yields a higher return if people 
expect inflation to be 2 percent'? What if expected inflation is 8 percent? 
In which bonds would you prefer to have $1,000 if you lived in Switzerland? 
If you lived in Hrazill? 

4. I n  the two-pcriud model, a household decides to hold $100 in currency, 
whilc bonds pay a I 0  pcrcent nominal interest rate. 

r i .  Calculate the  present value of the opportunity cost for the houhchold of 
holding such amount of cash. 

b. If holding money is costly, why do people hold i t?  
5. The absencc of "money illusion" implies that an increase in the pricc 

level will raise the nominal monetary holdings of households. True or false? 
Explain. 

6. An individual earns $I .000 each month. The cost of going to the bank 
and making a withdrawal is $2 per trip. The nominal interest rate on bonds is 
10 percent. 

r r .  Use the Baumol-Tobin modcl to calculate the optimal average money 
holdings during the month. 

6. HOW many trips to the bank will the person make cach month? 
c.. How would your answers to (a) and (b) change if the cost per trip to 

bank increases to $3.125'? Why'? 
d. Now consider the case in which the cost per trip to the bank stays at $2 

but the interest rate rises to 14.4 percent. What are your answers to (a) 
and (b) under these conditions? 
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7. In the Baumol-Tobin model. consider rhe effect\ O C  thc l'ollowing 
events on the dcsircd rcal money balances of hou\chold\: 

[ I .  Real income rises by 5 pcrccnt. 
h. Interest rates go down by 10 pcrccnt. 
c.. The interest rate and rcal income risc by I O pcrccnt . Anal y/c al\o what 

happens to the proportion of monetary balanccs to real income. 
8. What would happen to desired real monetary holdings o t 'ho~~~cho l t l s  if 

the real interest rate rises bu t  the nnminal Interest rate doc\ not  changu'! 

9. Would you expect the velocity of money t o  he higher in ;i country with a 
stable price level or in a country ~ i t h  high inf lat io~i? Why'! 
10. Which explanation can you  give to the "casc of thc r n i \ ~ i n g  moncy" 
reported by Goldfeld? Do Goldfcld's findings bcal- any implic:~tion ibr the 
doctrine of monetarism? 



APPENDIX: 8-1 

Combining equaticrns (X.8) and 1K+9) leads lo 

' how, wc dividc both sides by P I  

P2C1 P:(Q? - T:) 
C', -t 

( 1  + i )PL 
= (01 - TI  - 11) + ( 1  t i )P l  

1,c.t us examine this expression closely. The term P2C':I(Pr(l + i ) ]  can 
be rcwl-irtcn as C':i(l + r ) ,  since thc rcal interesl rate is given by ( I  - r . )  - 
PI(]  + i ) iP? .  Similarly. the  term i':(Q1 - T,)i(l -t i)Y, can be written as 
(Q: - Tl ) i ( l  + r ) .  Finally. the term i M l  i(l - i)P1 can bc rewritten as i(M 1; 
P2)!( I - 1 4 ) .  With this. cqualion (8.10) i~nmediately follows. 
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j 

A n  important technical point can hc m;idc ahout c q ~ l ; ~ t i o n  (8.17). If thc i 
logarithm of real m o n e y  balance\ i3 ~rcg~-c\scd o n  lhc I o , i ~ r r ~ i ~ i r r ~ ~ . v  of thc rjthcr 1 

variables, the cuef.ficicnts (dl . (4.. and ir I can bc clirtctl y intcrpruturl as  the i 
elasticities of moncy dcrnand with rospect ti, thc dill'crcnt right-hantl-5idc ~ 
variables, and thcsc clasticitie\ arc ci>nstraincd to hu c'on>t:~nt thl-oughout ~ 
thc sample period. If the level of MiP i \  rcgrc.;\c.J on thc I i . ~ ? c , l ~  111' Ihc ~ b ~ h c r  
variable5, the coefficients do not directly rcprcwnt thc c l ; ~ s t ~ c ~ t i c \ .  ; I I ~  the 
implied elasticities would not be the  samc ~ h r o ~ ~ g h o ~ ~ t  t hc ~ \ t ~ ~ l ~ i ~ t i i l ~ l  pc~.ioCI. 

In fact. when an  uqrrarion is xpecificd in 1 t ~ r . l c ~ l . t .  t hc c l ;~ \ t  iuit y v;ir'ie\ 
systematically with thc valuc d t h c  variahlc\. Suppo\c l'ur cxi ln~plc th ;~ t  the 
money demand eqi~alion is spccificd a.; t'ollows: 

Then .  the income elasticity of the dem;~nd fur moncy can hc ciilcul;itcd a> 
follow5: 

We see that the implied elasticity uf'moncy dcrnand with rcxpcut to income 
would not be constant but, instcad. would he it fi~nution ol' thc lcvcl  of 
income. The equation implies that when income is vcry low (C)  is near /,cro), 
the elasticity of moncy demand would he near zero.  Wtic.11 C) i \  vcry I:~rgc. 
~ h c  incomc clnsticity would be close ti> 1 . O .  \itict: ( h l  C)).!'lh,, i hlQ1) would 
approximatcly cqual bIQ1 IhlQl (when Q is latgc wc can ignot-c the d l c t  01' 
ko). This variability of the elasticity of' money dcrnand docs not hccm t o  he 
very accurate empirically, which suggests t h ; ~ ~  thc rnoncy dcmitnd cqu;itiiln 
should not be specified in linear form. 
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fundamentally changed during this century. Until reccnt dccudcs, fiat 
money was not widely (15cd. Rather, commodities. usually prccious 
metals like gold and silver. were used as money, and paper currency. 
when i1 existcil, ~ v a s  tvpically convel-tible into thc designated precious 
metal at ;I f ixcd price. Under such monctarq spterns, changes in the 
supply at' money were importantly determined, or even mainly dctcr- 
mined. by t h e  production of thc precious metals. By conIraat, undcr a fiat 
system. the supply of money is dctcrinined mainly by guvernmcnt policy. 
This is a ct.uciill distinction, as we ate about to see, 

Until reccnt dccades. t h e n ,  mo5t inlportant incrcascs in  the supply 
of money had little to do with a preconceived govcrnmcnt policy. For 
example, the discovcrq of vast recerves of' gold and silver in t h e  N e w  
World brought about a substantial increase in the amount of these pre- 
cious mctals circulating in Europe. Much of this gold and silver was 
mintcd inlo coins. and the infusion of these new coins into thc money 
supply. in t u r n ,  PI-ovoked a significant increa3e in pi-iccs in the second half 
of the sixteenth century. A similar phenomcnvn occurred in con~~ecl ion 
with the gold discoveries in California and Australia during the late 18405, 
and again during the late 1890s with thc incrcaced production of gold in 
Alaska. Canada, and South Africa, partly due tu ncw disccsvcrics and 
partly due to better extraction tcchniques.' 

9-1 THE MONEY SUPPLY AND THE CENTRAL BANK: 
AN OVERVIEW 

Under a fiat regime, government policy i s  the basic, but not the only, 
determinant of the money supply. Most countries have an official institu- 
tion, typically the r b ~ n t v ~ i l  bank, that has the legal authority to issue 

I Richard Uoopzr uP Hi~rvittil Cnivcrsity has presenled an interesting survcy of thz 
gold slandai-d in  -'The Gold Standard: Historical Facts i~nd Future t'er~pcctives." Urook~njir  
Prrpr~:r rlrl  Evrmc>rrric~ Ar,fiviry. KO. 1 :  1982. 
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money. In the Unitcd State$. thc cetitral hank is thc I-.cJcriil 12cscrvc. Ih~i~rd;  
in the United Kingdom. the Rank of E~lgl:~nd,  in Wusr (;crm;tny, the 
Dcutsche Bundesbank: and in  Japan. thc I3ank ut' .J;~p;in. I n  ~ l ~ o d i ~ r n  tilncl;. 
thc central bank generally has authority and 401c p{>rz;.c~- to i ssw cilrrcrlcy. 
Thci-e are, however. scverul countrich that d o  not h;~vc ccnt rill h;tnk\, or if 
they do. thcsc hanks lack the authority to I \ \ L I C  a ri:it~onal C U I - I - C ~ ~ . ~ .  'I'hc 
centra l  banks in Liberia and I'tlnarna. rxarnplc.. tiiivc I;~ckctl thc iiu~hority 
to issuc money. In [hose two countria,. the L .S. dull;ir. c i ~ . c ~ ~ l ; ~ ~ u s  i1.1 t hc Isgal 
lender and ~nedium of exchange. I n  many uountric\ in  l'l.cnch-\puilking 
West Africa,' the local currcncy is linkcd to thc I:]-criuh (I-i~nc. ;incl ~ h u  
national authorities havc little control over thc domc\tic money . ,~~pply .  

As a general ritle. r he centra l  bank ui' tach co11nt r), c;tn ilctcr-niinu thc 
supply of Ilik4i+-pnwrri>d t?rorrry ( .$fir) .  that is. t hc C ~ I - r c n c  y 1 hi11 ~ i rc~~l ; i l c l ;  in  
thc economy. togcthel- with the re\e~-ves hcld h y  h i ~ n k ~  at thc ccntrill hilnk. 
'rake. for cxamplc. a U.S, dollar. You will notice. ~ I I ; I I  it i \  ; I  "l 'c~lc~~al . . Rcserve Nute. as it says in the top ccntcr or'thc hill ( i t  i \  iil3o. ;i, wc n(11cd 
in rhe last chapter, "legal tender for all deht4. public it11d p~, iv ;~tc") .  Iicc;iuse 
the central bank i s  the only authnrity that can is$ue ;I f ' c d ~ r i ~ l  12cscrvc. notc. 
it determints the supply of such notes in ~ h c  cccinomy (which ;it-c ci1hc.r hcld 
as cul-rency by the pirblic or as  bank resel-vc+~. l i t rncrnbc~~. i hough, [hat 
high-powered money i h  on l y  nnc categor? of moncy i tn i l  i \  not evcn one thal 
measures the nonbank public's moncy holding., isincc :\I11 incl~~itc.; hank 
reserves). 'There are  several broader categories-M 1 .  ?d?. M 3 .  and 5t.r (.In. I n  
general, the amounts nf these highcr I M h  in  circuliition ;ire Jc tc~~mincd  I)!! a 
combination of how much high-powered money thc centr-;\I hank ibsucs,  
regulations guverning the banking system (u5ually dc~crmincrl hy thc central 
bank). and the financial instrument3 peoplo chuost. f'ol- (heir invcslmcnt port- 
folios. Thc way this interaction worka is one focus uf t hi\ chiiplclr. 

I'hc fundamental way in  which the centrat bank change\ thc  a~rioirnt of' 
high-powered money in thc economy is through its pl~i.chi~\c\ ot' ax.,ct+- 
Treasury bills, for cxamplc-from the pi~blic and its si1lc5 of ; ~ s s c t \  t i )  the 
public. Say that the public has previously purchased 4ho1-t-tcr.11l hi114 iIi~.c~fly 
from the Treasury. At  s later date. thc central bank rn;lkcs ;I pr~r.ch;i\cl of 
these bills, paying the privare sector with high-powcrcd moncy, r,ccciving 
the Treasury bills formerly held by  the public. Thih changc i \  i-cilcctcd on the 
balance shcet of thc centra l  bank. as a rist. in ccntriil h ; i ~ ~ k  holdings ot ' i~swts 
and a rise in high-powered money issued by thc cc'nil-;tl h i ink .  which il; 
counted as a central bank liability. 1.0 understand thih bcttcl-. Ict I I \  cxt~rninl: 
the balance shcet of thc U.S.  Fcderal Rcwrve. that is, its ; t s w t \  i in r l  liahili- 
ties. as of Deccnlber I990 ('l'ahlc 9-1). 

Hy far the most important kind of aswt  that thc Fcrl hold\ i5 . $ rc - / i r - i r i r~ . r  

oj'bhr U . S .  Trrnswy. Wc shall duscribc how thc IZcd ; ~ ~ q ~ ~ i l - c \  thcxc bond\ 
through so-called "open market" opcratinns in which t hc lYcd p~~l-cti;isc\ the 
bonds from the public rather than directly f r o ~ n  thc ' I ' I . ~ ; I ! , L I I - ~  (the lcr~n 
"open market" is used to signify tbar the ocntral b i i ~ ~ k  pi~l.ch;~\c. t;~kc., pl~icc 
in  the pitblic market f'or bonds, rathcr than in ;i privatc tri\rlc). Anot hur. rn;~jor 
class of Fed asset< i s  its .fi)rr>ign-<,.rc.Ii(it~,~i) rrJ.ver-cr1.5. which ;II-c ~ C I I C I . ; ~ I I ~  
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THE BALANCE SHEET OF T H E  U.S. FEDEH,IL Rt_st:~v~: .  DL.CLMHL:K IY90 
(US$ M I I . I . I O N S )  

Assets Liabilities 

Gold rcserves ( C R )  $ 11,058 
Foreign exchange ( F E )  32.633 
Loans to financial institutions 

( L F )  190 
U.S. Treasury securities (7s) 252,103 
Other assets (OA) 3 1,389 

Total assets (?'A) $377 3 7 3  

Federal Reservc note3 
Deposits uf financial insti tutivns 

( D F )  
Dcposits of the U.S. Treasury 

( D T )  
Other liabilities ( O L )  
Total liabilities ( 7 . L )  
Net wor~h  ( N W )  

Total liabilities and net worth 
{Ti, + iYW) 

short-term liabilities of foreign governments. These foreign-exchange re- 
serves are held not only as a store of value for the Fed bur also as a means to 
intervene in the foreign-exchange marke~s in order Lo stabili~e the valuc uf 
the dollar. 

The Fed also makes loans to private financial institutions (hanks. say- 
ings and loan associations) through what is known as its discount window. a 
proces5 that  we analyze later on in greater detail. These io~rns fo<finunc'irrl 
cornputtic,\ constitute an asset for the Fed. Notice that the Fed does not 
make direct loans to private nonfinancial institutions like Gcneral Motors oi- 

IBM. This limitation does nut exist in cvcrv country,  however. Thc ccntral 
banks in many dcvcloping cconomics grant loans directly to private firms in 
priority scctors. often agriculture. In these situations. the central bank plays 
not only t h e  rolc of monetary authority, hut also the role of colnmercial 
bank. 

Among the assets of the Fed we also find gold reset-vex, which are no1 
valued at theit. market price, but rather at S42 per uunce. the price uf gold in 
1973 when the United States severed the 1:lst links of thc moncy supply to 
gold. Occasionally, the Fed buy3  and 3eIls gold in thc opcn rnarkct, but thc 
ups and downs of the Fed's holdings in gold now have little to do with 
changes in the money supply. This was nut thc casc whcn thc Unitcd Statcs 
was under the gold standard. 

On the other side of the balance sheet. the orrr.\~undi,rg srr,c.X cd:fi.derftl 
rrscrtlc norua held by the public is the most important liability of the Fed. 
But in what sense is this il liability. that is, something that thc Fcd owcs? 
Under the gold standard, agents had thc lcgal right to convcrt mcjncy into 
gold at thc Fcd at ;z f xcci pricc. This madc thc monelrlry hu.v~  (another tcrm 
fur high-powered money) aclear liability of the Fed. in the sense that the Fed 
had to supply gold in rcturn for high-powcrcd moncy to anybody that dc- 
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manded gold. Undcr the currcnr setup, there i \  no autoni;rtic: right I c r  ctrnvcrt 
high-powered money into anything elhe. sn that thc nloncy ic  ;I liithilily rrf the 
Fctl mainly in an accounting scnsc.' W e  xh:ill scu li~tcr. \l1;\t i~rlrlc.r i t  l iat 
money systcm with fixcd exchange rate.; the ccnll-ul hank doc\ uol l~r~l i t  i l ~c l f  
to convert domestic money into foreign currcncy at i t  (ixcci price. Under 
these conditions, high-puwered money beconic\ a liitbility on thc Ixd's 
forcign-exchange holdings, However, undur flcxihlc cxch;\ngc r';\ts\, iikc in 
the United States during t h c  IVBO$. thi\ Ii;~hility dilcs. no1 cxi\t. 

Other li;~bilitics of the Fcd includc the t l ( J p r ~ . s i i . \  i t  I r i ~ 1 c l . r  ir .orl~ j)r.io,tlr 
Jitrunrmii~l itt.stir~,riort.s. By law, a propcwt ion of corn rnet.cl;ll h;~nk tic poits 
have t~7 bc held as reservcs at t h e  Fcd. 'I-hi\ ln\lituticln ;rIso h c c p  ;I \pccial 
account fbr dc~po.sit.s r l~ r  Lt.S. Trr~rrsirr-?., ;ind ihi4 ill ; i t l o t  ~ C I -  01' i t \  ohligii- 
tions. As usual, thc total valuc of assct5 hits rtb coinciilc. ~ v i t h  thc  villuu of 
liabilities. honoring thc accounting principle of d r ) ~ ~ t ~ l ~ - u r ~ t r - y  hoohkccping. 

Wirh this overview cumpletc. sve now ;.turn t o  ;in cxpi~ndcd look ; ~ t  the  
operations of thc central bank and I heir link\ with thc ~~r i v i t t c  t ~ ; ~ n k i ~ ~ g  %c.ctor, 
the general public, the governmen! budgct. anrl thc o\o, i i l I  cctrncrrny. 

9-2 CENTRAL BANK OI'ERATIONS 
AND THE MONETARY BASE 

Many thevra~ical studies in ccont7micr talk about :I "hclict~ptcr" drop of 
money as thc way to increase thc moncy supply. '  Yet .  o~ld1y crit~ugh, thc  
central bank has never uscd this me~hod to inicct riioncy irlro ~ h c  cconorny, 
The threc types of operations lnorc comtnrsnly u3cd by the n~llnct;~r.y itt~~hor- 
ity to change the stock of high-pu\h-et.ed rnoneq, arc: 1hc4c: open miirket 
operations, rediscount optrutiunc, and fot-eign-cxchiingc opcr,;tlir~n.i. 

Open Market Operations 

The transacrions of central banks when  thcq- pitruha\c anrl \ell ht~ncl\ in the 
open market arc known, not surpri5ingly. ; is o p o ~ r  , ? r t ~ t - A c f  o / j r , r . ( r t i o t ~ . c .  A 
p u r c h a . s ~  of financial instruments b y  the central blink. in I I ~  r ~ l l e  :I.; mlrnclary 
authority, rcsults in  an itlr,rcclsr~ in the \upply of higI~-po~\~,c~-crl riloncy held 
by the public, The reason rhis happen3 should hc. clcar: thc hank h ~ y ,   he 
assets with moncy, which is then put into cil-cul;ition. C'unvcl -~ ly .  ;I . j i r l r  uf 
securities by the bank brings about a rlcr,/irrr* in the niunctitry hil\c. 

Let  us see how Ihe Fed accounts for ;in opcn m;~rkct p ~ ~ t . c h i l \ ~  t ) f  6500 
milliun in  Treasury bills. as shown in Tablc 9-2 (~-crncnthc~- th;t~ thc .l'rci\xury 
bills were probably sold at snmc lime in t hc p;i\t directly hp t hc I'tc;t.;~rrq' to 
the general public). We suppose that the pri\.ate scctt~r, IIIOI-c 4p~~i l i~ i i lTy  
households, originally holds thew assets. Af'tcr thc t~-;in\ac.~ir~n t;ike\ pl;icc. 

' A famous anecdote tells t h a ~  in 1961 Scnii~ol- Y,iul 1)(111gl;1s (c~t  l t ~ c  ('r\hh-l)cl~rg$\ 
function!. then chairman uf thc Joint Ecnnnm~c Comm~ltcc, n~ct uith I )o~ lp t i~ \  1>1ll11r1. ~ h c  1l.S. 
secretary of the treasury. Senator 1 3 r ~ ~ g l i i s  thcn handed Sccr,c.r:lr) Ilillol~ :I 5211 b~ll. l i rK l r l c  him lo 
honor his liability. To the ~ u r p r i s e  of marly in thc room. I)ougl;~\ 1)illr111 dlcj r l t r l  hr-s~~;~tc. I r r  l i k e  
the $20 bi l l  and exchanged i t  for two SIO hills! 

The origin of the "helicopter drop'' 13 atrrihurcti tr )  blil1o11 ! , r r~cr l r~~ ;~r~ .  SIIILC Ittcri. 11 ha$ 
become one of the most populiir phrascs economic.; protc\>or\ u\c  t t )  i ic\cr-~hc ;In III~II*II~~ (IT 
money into the ecuntlrny. 



Federal Reserve Rank Hnuscholds - -------- - - 

Assets Liabilities :\ ssets 1,iabOities - 

Gold reserves T 

I'oreign exch;lnge 
Fcderal reserve Deposits in b a i ~ k -  

notes t 500 Ing syslcms 
I , o m s  froni banking 

\ystcms 

l.nans to financial Deposits of financial C u rrenc y - 5 00 
institutions institutions 

U .S. Trciisury Deposits of the U.S. 'I'reasury 

sccuri tics + 500 U . S .  J-t.ea+ur~. sccurltics - 500 

Other asscts Other liabili[ics Total asscts -1ot:~I liabilities 

N c t  worth 

Total a s > e ~ s  -t 300 Fl'ot;il liabilities + 

nct worth + 500 
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the Fed hiis $500 million morc in assets in the fij1.m of 'r-bills. m r l  ;11 thc same 
time. $500 million more in liabilities of high-powcrccl m o n c y  Ihiil lhc public 
now holds. The privatc sector sccs the mirror-image chitngc in  i t \  hi~lance 
sheet: a decrease in household claims on the Trcn>ur.y and :in incrc;lw in 
claims on the central bank in the form of S?OO millicrn rd'  high-powered 
money. Note well, however, that neither thc I-cd ~ O I -  lhc priviitc wctor 
experiences any  dir.c.r,f change in net wealth (il-xctc; nlit111s li;tbilitis~) as a 
result of this transaction (although thcrc may bt' xomc indirecl cl'fccr~ duc lo 

a change in the price level or in long-tcl-m bond priccx). 
In rcality, the Fcd pays for i t s  purchahc5 with ;i chcck ri~t hcl- t hun with 

cash. This mcans that the accounting will be slightly dit'l'cl-cnt, hccuusc we 
now have to bring in the banking sy5tt.m. When housuhold\ I-cccive ii chcck 
from the Fed, they deposit that check in their hank\. iind th;11 ch;~ngcc the 
asset side for households in Table 9-3. Their depo\it+ go LIP by $500 million 
and thcir cul-rencv remains unchanged. The banking system, ;il'tcr ca\hing 
the Fcd's check. finds itself with $500 million morc in rchcrvcx. ( A s  wc will 
see latcr, the banks normally choose to lcnd out ;i \i~bst;intiiil p;u.t of the 
additional deposits received.) 

Opcn market operations are the most important tool u\ccl hy ~ h c  I4cd lo 
affect the stock of high-powered money in  thc econonly. Onc rcilhrln for lhic 
i s  that the Fed can predict exactly whal effect thcsc opcri11ion.l h i ~ ~ c  on the 
m0netat.y basc. If the Fcd wants to increaw high-powerctl rnoncy by, say, 
SZ(M) million, it only needs to instruct it\ hl-okers to purcha4c 'I'rc;~~ur.y hunds 
for that amount, not more or less. With orhcl- type> irccl opcl.iition~, 5uch 
as a cut in the discount rate of interest (which wc litkc up it1 thc next 
section), it is not so easy to predict the exact cf'ccl of ;I pitl~cy chungc on the 
monetary base. 

In some counlries. thcre is insuficient priviitc 1r;lding in guvurnmcnt 
securities lo make upen marker opcrarions pv+,siblu. 'l'hc murkcl I'or govern- 
ment dcbt tends to be thin in many developing countl-ic\. us i t  ih in ccrlnu- 
mies with high and unpredict:lble inflation and in countl-ics whcl-c peoplc do 
not trust in the government's ability to repay its dcbtx. In t tic 1i~41 c;i\c, the 
public may simply be unwilling to hold public-scclor debt. ilr i t  may I-cquirc a 
very high interest-rate premium lo compensate t i ~ r  thc risk. 

In the United Statcs and most other develapcd countricc;. b y  cimtrast, 
government bonds offer u lower rcturn than ptivarc-wctor h i d . ,  hccause 
government obligations are considered to be thr: xafcr ~ t x ~ c t s .  I ' h c  m;irkct for 
government debt securities i s  thus very ;~ctivc. with cnvrrnouh diiily turn- 
over. The governments of many industrialized countrich ;II-c con\idcrctl such 
safe credit risks. and their economies so siable. that public hotitl~ ;lru i~ t t rac-  
tive not only to domestic residenth but to foreign resident\ a\ wcll. '1';thlc 9-4 
shows the composition of ownership of U.S. public hondx !ilr thc period 
1976- 1990. 

It is noteworthy that foreigners hold a \ignificant iimt11111t oi' II . S ,  public 
debt. Indeed, as of September 1990, cxternal agents hcld $402 hillion worth 
of U.S. public bonds. This represents airnost 20 pcrccnt 01' thc ti~tal out- 
standing government debt of $2.2 trillion. Thc rest i s  hcld by clornc5lic U.S. 
agents: commercial banks, insurance eon~panic\ ,  cvrpor;ttivnh, rnctncy mar- 
ket funds, srate and local governments, and-most signiiic;intly-individual 
households. 
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BOX 9-1 
Open Market Opera f ions, Bond 
Prices, and 1n teres t R n tes 

A bond is a financial instt-ument that promises to pay a given amount per 
pcriud (let u s  say per ycar), for a specified amount of tlme. Tako ~ h c  case 
of a vcry-long-tertn instrumenl that pays one dollar per- year indefinitely. 
starting ncxt period. Bonds of these type are callcd yerpefr,irirr+ or r.v,l- 

.rols. What is the price (P,,)  of this bond'? The answer is rhc prrJsetr[ r : r r l ~ r r ~  
of the future intcrcst payments, a conccpt that we stitdicd in Chapter  2:  

The infinite sum of the foregoing terms is a ~ro~rre tr ic ,  pr.ogr.rs.rio~r," :I long 
muthcmatical express ion that is simply equal t o  

This Icads us to a very important conclusion: the price of the bond is 
irtver.srly rclated to the interest ratc i. Think for a momcnt about whar this 
means. Suppose that the Treasury or finance ministry of a country 1s 
trying to sell a perpetuity that pays S 10 per year. If the market interest 
ratc is 10 percent, the value of the bond will he 6 100. Why'! Becausc S 100 
deposited forever at 10 pcrcent interest will provide the same strcanl of 
payments as the bond. Rut what happens if the market intereqt ratc dou- 
bles to 20 pcrcent? The same bond paying a fixed coupon uf S 10 per  ycar 
will fall in value by half to $50, just a> $50 deposited at 20 percent will earn 
$10 per year. IUhing the same reasoning, you  can determine the effect of 
an interest-ratc drop to 5 percent on the bond's price.) 

Consider now a shorr-rpmm bond that pays $ 1 1 0  next ycar (S10 in 
intcrcs~ and $100 in principal), and then is extinguished. What is thc  price. 
P h .  of this financial ins t rument?  It is simply 

If thc interest rate is 10 pcrcent. Ph, is $100. Now,  if the market intcresl 
rate doubles to 20 percent. P,,, falls to $91.70; conversely. if  he intcrcht 
rate halves lo 5 percent. Ph. rises to $104.XO. 

'The fundamental conclusion of this analysis is that short- and long- 
term bond prices are inversely rclatcd to the market interest rate. I-ong- 
term bonds are much more sensitive to interest-ratc changes rhan short- 
term bnnds, however.  The  examplcs we h a v e  just  lookcd at c lear ly  madc 
this point. When thc  interest rate was 10 percent, both bonds were worth 

' A simplc fot,m urgrumctriu prngrcssinn is X(l + ,q + g' + g' r . , . ) .  It'une know2 thc 
ratio between each two codaecutive terms, .q in this case, there i\ a for~nulii to calculate ~ h c  
exact value clfthr sum. kor this example. X(1 - - - K' 4 . , , )  = X[l i (  l . g ) ]  In  the c a x  
in the text, k' = F I i ( 1  + i )  and r = $1!(1 . i ) .  so that the sum i s  5inlply (S1:l) .  
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$100. But whcn i doubled to 20 percenr. thc price i ~ f t h c  pel-pct~lity h;~lvcd, 
whilc that of the shorl-term bond dropped hq only X ~CI.L'L'III .  f j y  tttc 5;irnc 
token. when i was cut in hali'. the price of Ihc Iitng-ICI-111 honcl rioi~hlcd 
whilc thc price of thc \hart-tcrm honri incroawd hk Icss t11i11l 5 pcrccnt. 

Table 9-3 prescnts the prices fur bonds t ~ t '  Ji t l 'crc~~l n ~ ; r ~ i ~ r - i ~ i e s  i l  
year, LO years. and a perpetuity-th;~i is. ;r notc with I N )  linitc rn;tl(r~,it)m) 
for three different intcrest ratcs r5 pcrccnt. I0  pel-cc~~t. i ~ ~ l c l  2 0  11c.1-ccntj. 
The  perpcluity pays S 10 per period indcfinilol y ; t hc otl lc~,  h o ~ ~ t l \  P i i l '  $10 
pcr pcriod and S1 10 at matul-it?. Note how thc lO-yc;~!, hrb~ltl 15 lc\\ \cn\i- 
tivc to intercst-rate fluctuations lhan the pc~ .pc I i~ i~y  IMII cr~nsiiicral~ly niorc 
bensitivc than the I-year bond.  

When the Fcd makc5 an vpcn markct p~rr-ch;~\c oI'gcrvc.~~r~rncr\t r lch~,  
this anlounts lo an increase in demand fat- puhlic honris. ;tnlf ~nur~ci~+cd 
demand puts pressure on thc price c)l'thc.;c in~t~-t lnicnts.  ' l ' h i h  frill lul-rcl 10 

increase the price of' local bond>. As wc huvc cccri. ;I!] inc.~c;r.;u i n  pricu i+ 
thc same a h  a reduction of the intol-cst I-ate. C'onvcr-\cl y .  il- t h u  '1'1.c:~liui-y 
sells public bonds. the increased supply of'thcw honrlc; will p111 d{,wnu.i~rrl 
pressure on their price, hereby  provoking ;in inc~.c ;~\c  i l l  tlor~ic*lt~c. intsr- 
est rates. I t  may wcll happcn, houcver .  that ;~f tc r  thi% initi:~l chi~ngc in 
priccs. other forces in the economy-such ii\ an intlr)u 1 ~ .  ~urtllow of 
internationally mobile capilal-revethcs pill-1 or :III OF thc PI-icc chiingc. 

Interest Rate 
Maturity 5 10 20 

1 year 104.8 100.0 01.7 
10 years 135.3 100.0 59.7 
Perpetuity 200.0 100.0 50.0 

The Discount Window 

Another way that the central bank can affect the money supply is hy Icnding 
money to thc private sector. In  some countric\, thc central bank m;ike\ loans 
directly lo nonfinancial enterprises as wcli a\ ro PI-ivutc banks. In thc C!oilcd 
States, the Fed does nut make loans to nonfinanciitl firnic;. hut i t  docs lcnd to 
private banks through the so-cailed rii.tc,ocrnr rr,i!rr/oit,. Thc intcr-crt 1-iiI2 a1 
which thc Fed is willing to land money to comrncrcii~l banks ih  k n i ~ w n  uc; the 
discounr rafr .  

Privale banks makc use of this crcdit option for t wn differ-cnt p ~ r r p i ~ ~ s :  
(1) to adjust thc cash reserves they hold in case their rcscl-ve\ ILII ~ h o r l  of 
their desired level, or of the lcvel required by Fed 1-cgulation3 (wu s;iy more 
about reserve requirements later), and ( 2 )  to obtain funds t h i~ t  thc Ix1r16 can 
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loan to customers if market cond i~ ions  makc i t  a t t r i~ct ivc to d o  \o. In  cithcr 
case, the banks compare  thc conditions ot' thc loan fror~l  fhc itizcuunt win- 
d o w  with thc conditions for obtaining funds from i l l t e ~ ~ ~ i ~ l i v c  c;our.cc\. A 
crucial element, hut not the only element ,  in ~ h c  bank's clcci\ic~n i ,  11ic v;~luc 
of the discount ra le  relative to other  nlarkcr r i~ tcs .  tior L ' X ; I I ~ I ~ I C ,  i l ' ; ~  hunk i s  
borrowing to increase its cash rcherves. i t  kill cornparc lhc  r l ixco~~nl  ratc 
with the j t~dcrulJ inds  roic ( the ratc that  other  hank\ charge t r ~  shill-l-lcrm. 
interbank loans), and it will take thc lo;~n from ihc Icasl cxpcnxivc \currcc. 

A different situation exists whcn a ~ o m m c r c i a l  h;ink \cu\ ;in opportu- 
nity t o  expand its loan pnrtfulio by ob~a in ing  l'r~tld.; from t hc  cli\ct~urit win- 
dow. Fora pr.oject like this to be proiitable. the di\cuunt I-;itc 1nus1 hc .;mnller 
than the interest ratc co~nrnercial banks chargc thcil- cu\ti~rncl.\ .  'l'hi\ ic 
normally the case ,  hut cven so. thc hank may >till n o t  r14c thc dlcco~rnt 
window. Why not'? Secausc  there a re  t ranwctions ct>\t \  Ih;d mu\t kc cov- 
ered by the hpread between the burrowing and Icniting ~.;itc, ;t11<1 ~ U S ; I L L C C  thc 
lending ratc musr he high cnuugh to cornpcnwtc (01. ~ h c  ri\k of dcL1u1t. 
Another important cons idcra~ion  is that thc Fcil. and cent]-ill h i~nks  in gcn- 
eral. do not grant all the loans that a re  r e q l ~ ~ ' > t ~ i !  ; ~ t  t IIC going d i ' i ~ o i ~ ~ i t  r.atc. 
Nol-mally, thc Fed imposes fol-ma1 and intimnul quan~ i l i~ t ivc  rc~Ir ic l ion \  on 
bunk borrowing; that is. it limits thc amount of fund4 \hilt ;I pr,iv:itc b;ink can 
borrow at the discount window. 

Discount operations lead to changcs in the \upply of high-pc~wcrcd 
money. A loan through the discount n2indow produce\ incr.c;~sc in thc 
money hasc by t h e  amount  of the  loan. Suppvw. for c i i ~ ~ ~ ~ p l c . ,  that the 
private banking system borrows $150 million from ttic k'cd t h n ~ u g h  thc dis- 
count window. In Table 9-5, wc show the ha1;incc hhcut\ of thc 1;cdcral 
Reserve and thc private banking system d t c r  thik optraticm. 'l'hc: commcr- 
cia1 banks borrowed from the Fcd because they 4 2 1 1 ~  profit:thlc Io;~n opportu- 
nities. Thus:  thc assets  of the Fed increa.rcd by $150 million. on acci)unt of 
the higher valuc uf loans t o  thc financial sector. Thc \upply of high-powcrcd 
money, a liability of the Fed,  is increased by rhc jamc ;~rni,c~rll itx Ihc fund\ 
cnLer the commercial hanks.  

The situation of the private banking system appc;ir-\ on thc right hide of 
Tahlc 9-5. Its assets  havc gune up by $150 million bcci~uxt: it 1x1s incrc;~\cd its 
loans to the public with thc credit obtaincd 1'1-om thc tied, At Ihc s i~nic limc. 
i ~ s  liabilities have increased by a similar amount ,  rcflccting i t \  incrcahcd 
obligation t o  the 

Central banks have a powerful tool that they can usc 10 i t i t l i ~ c ~ ( ~ ~  I ~ C '  

supply of high-powered moncy and the amuunt of o r c t l ~ l  :iv:~il:tblc l'trl- thc 
private sector: thcy can raise and lower the discourit r i ~ t ~ ' .  A Iowcri~ig o1'1his 
ratc makes it more attractive for the banks to borrow at ~ h c  disct,i~nt win- 
dow, and whcn they borrow more. this inci-cases the  rnonct;~r); h i ~ w  ;ind the 
availability of credit in the economy. A relaxation of quiinti1;itivc conslriunts 
on central hank Icnding to commercial banks, i f  such rchti-iclions matter. 
also cxpands the  money base and crcdit availability. C'onvcrscly , ;In incr.c;~sc 
in the discuunt rate makes it less attractive for t h c  pr ivi~tc tirluncial scctr~r  t i )  

In Fact, the  tablc i s  clversimplified, bcc;iu\c i t  lgnol-es t hc  "~r i~~ l r ip l ic ;~ l ior l ' '  rr t '  Inrrncy 
through the banking 5ystcm. a topic w e  take up in d e h i l  in Szctit)n 9-3 



Federal Reserve Bank Private Banking System 

Assets Liabilities Assets Liabilities 

Gold reserves + 
foreign exchange 

Loans tu financial 
insli tutions + IS0  

U.S .  Treasury 
securities: 

Other assets 

Total assets + 150 

Federal rescrvc notes + I50 

Deposits of financial 
inslitutions 

Deposits of thc U.S. 
Treasury 

Othcr liabilities 

Net worth 

'I'otal liabilities + net 
worth t 150 

Gold + foreign Deposits from 
exchange the public 

Currency l a m s  from 
the Fed t 150 

Loan5 to the Other liabilities 
public + 150 

Dcposits at the 
Fed 

Other asscts 

'Total assets + I50 Total liabilities + 150 
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borruw from thc ccntl-211 hiink. ,4 highcr di.;crjunt ~-;tlc IIII~III crpcn cnc.our;ige 
u prcpxy mcnt oP o ld  dcbts. 

Somc analysts havc a]-gucd that thc d i $ c i ~ ~ ~ n ~  urndow \ h o l ~ l d  t ~ c :  rrwd to 
implcmcnt a vcry cuntraction;iry pol icy. I f '  thc di\counr I-;11c tvcr-c pl;~ccd 
abovc rhc markct I-atc, thcy say. this woulcl ; i i~ lom; i r~cal ly  p c n : ~ l i ~ c  hiinks 
that nccd to borrow hccausc thcir cii\h rc.;c~-vc\ hiivc i ' i ~ l l ~ n  hclow rhc rc- 
quired level, and thus  a highcr di\count I - a t ~  w o ~ ~ l r l  c.ncorll-;lgc hitnb rli\ci- 
pline. So far.  most countries,  rhc Unitcd S ~ i ~ t c \  ;imong rhc111, ti;ivc ntll I;tkcn 
thi5 suggeqtion. 'The discount rate i s  normally kcpt hclcnz. t hc rll;i~-kct r;ifc, 
and it adjusts w i th  a lag t o  fluctuations in that r i i tc.  

The  central bank can tell what dir.cctiori thc c f k c t s  ol' cli\uo~rnl rate 
changes will lake, and i1 may eben obtain a n  cstirnatc ol' i t 3  m;~grii~udc. 
Hc>utcvcr, it usually cannor know in  :rdvnncc whit1 ~ h c  c rac l  cvl 'c~t of' its 
discount rate pol icy iv i l l  bc on thc ~ p p l !  of high-po~\l-crcd rl l i lncy. '1'0 cn- 
hance i t s  control over the monctary basc. t hc  cc.nrr;il hanh \o l i l c r~ r i~c \  l l e r  
open market pol icy t o  offset thc  monetar \  cf'fixt\ ot' ol-rc~;ilious, ihl-ough 
the discount windolc. Suppose. for c ~ a m p l c ,  that h;~nk\  sililrlcnly in~l.ea\e 
their borrowing at the discount ivindon h j  S600 rnillit111. 'I'hc moncti~t 's au- 
thority-the central bank-might nut want to raiw thc ili4;co~1111 rate or to 
place drastic: limils on hank hol-roxzing. -41 thc .;;IINC l imc. rhc I.cti mighr hc 
worricd bv thc incrcasc in high-powcrctl n i r , n c ~ ~  h r o ~ ~ g h l  i i h o ~ ~ ~  hy thc Iilr-ycr 
volume of discount operations. Thc Fcd ciin undtl. o r -  . r t ( * r . r / i : l , ,  ttic cl'l 'cc~\ of 
the discount lending by selling 9600 millicrn in tlonrls t o  thc p ~ ~ l ~ l i t .  cibnil thus 
call ing in 5600 mi l l ion  in h i g h - p o ~ c r c d  mvncy). 'l'hc I I \ C  ol' ;tn open m;~rkc.~ 
operation to oi'hct the nlonctal-y cUi.crs of othcr  politic\ I \  ;I s~;~nrl;tr-d ma- 
ncuvcr kncmn as a ~trt.?li:(iriot~ ~ ~ p c r ; ~ t i i ) n .  

Rediscounting the P ~ p v r  of Nunfit~nncinl Firrlrs 

In  some countries. but not in the Uni tcd Stutc5, thu ucntr.;~l hank purch;~ws 
conlrncrcial paper (short-tcl-m dcbt) 01- bonds ot' PI-iva~c. f i rm\. . l 'hi\ c)pcri~lion 
is usually ~rci'crrcd t u  as r . c ~ d i . ~ r ~ r ~ r f ) ~ r i r ~ , y ~  and i t \  moncl;it-k cfli.cl3 ;II-c \ I I~ I~; I I -  to 
thorc of  a n  opcn mu-kc [  operation. 

The central bank alho influenoc\ thc mant'y \upply whcn ~t h ~ ~ y \  (11- \ell+ 
assets denominated in foreign currenciu\. I n  thc \irnplcxt c.;~sc. hu cuntral 
bank buys or sells foreign monebr in exchange for dornc\tic ni{ lncy. I n  other 
cases, the central bank buys n r  sells an  in tcrcst-hc i~r ing i1l;cc1: ill ii fOrcign 
currency. typ ical ly  a 'Treasury hill nf a t'c)rci_cn govcl.nrncn1. A \  with opcn 
market operations, these tl.ansactions havc diruct ut't'eut\ on ~ h c  i~mc~un t  of 
high-potvet.ed money held hqr the public.- 

In the ncxt chapter ,  w e  analyze thc \VUI-king\ o l ' ; ~  i ixct i  v c ~ , s l ~ \  i loa~ing 
exchange-rate system. Suffice i t  here to nutc th;~t  thu cs5cncc of' ;I lixed 
exchange-rate system is  the cummitmcnt  of' ~ h c  ccn t r i~ l  hank 10 h ~ ~ y i n g  and 
belling foreign moncy.  or foreign cxchangc. ;it ;i givcn PI-ic.c In tc1-111\ ot' thc 
do~nest ic  tnoney. 'rake. for example. a I . i ~ l i n  A~ l i c t , i c ; i ~ i  ctl1lntr.y thal 111;tin- 
taiils a fixed exchange rate of 10 i)c.\c~s pel- dollar. I! nricr- [hc: t ixcti-n~te 

Foreign-cxchangc rrpcra~ir>ns du not afi'ccl thc IIIL>IIC~;II-~ Ih;l\c ; ~ t ? ~ a , ; l r l .  t ~ t ~ c ~ c r  
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systcm. the central bank ii,ould bc obligated t o  sell dcsllarl to Ihc public at a 
price of I0 pesos per  dollar or to purchase dollal-s from the public using pesos 
at thc wmc 10: 1 ratio. 

A sri~ndard kind of foreign-cxohangc Iransaction in this samc Latin 
Amcrican country might go like this. ,An cxporler earns $ I  million. which i t  
remits tcr ~ h c  ccntral bank in order  to  gct lucill currency. With thc cxchange 
rate at 10 p t w h  pc1- dollar.  the supply (sf high-powered rnoneqr incrcascs hy 
10 milliun peso.;. C)n thc uthel- hand. an importor has to buy  foreign exchange 
from the central bank to make its purchases ahroitd. I f  the balue of thc 
tcansacliun is again 1I.S. $ 1  million, this uperatinn nlill lcud to a decline in 
thc local rnonclary base of 10 inillion pcsos. If over  a given sca r  thc central 
bank is a nct putchitset of foreign cxchangc, then these operations uill lead 
to a nut inurcasc in high-powered moncy. Cunvcrsely . if the rnonctary wu- 
t ho r i~~ .  endh LIP a s  ir nct seller of foreign exchangc, rhc monetary basc uill 
decline ;IS a I-csult oi' thcsr operations." 

?'he situation is vcry dii'fc1-e111 in countries that havc a h a l i n g  ex-  
change-rate regime. Undcr a c~ l r~o~~. f l c~u f .  the central bank doc5 nut intervene 
at all in thc forcign-cxchange market.  An exporter who earns S l  million may 
sell t h i ~  dollars directly to a n  importer (usually through the banking \ys- 
tern) or kuup them in ordcr ro invest in dollar-denominated ascets. Similarly. 
an importer that wants  t o  p u r c h a ? ; ~  fi>'csl-cigil cxchangc must bid for the foreign 
exchange in the open rnurkct, Thirs. foreign-exchange transactions h a r e  rm 
effects on high-powered moncy bcc;luse the monetary authority is simply a 
bystander in  ihc market.  Note that inasmuch as the central bank docs not 
stahilizc the pricc uf fol-cign exchange b y  buying and sclling pesos for dollar\ 
at a fixtld pricc. t h t  e.~c~/rirtl,qc r-~c~ej~rii~~iiirtr.r ovrr. tinre. 

In the real world. cvcn wilh t1o;iting currencies, central banks often do 
become actively engagcd in  forcign-cxchange operations to smvut h fluctu;~- 
[ions in  the exchangc rate. Whcil  his happens. the exchange-rate systeln is 
then called a rlirt?. .fioclf, to distinguish i t  from a clean fIc)at in u hich the 
cen~rul bank completely abstains (rum foreign-exchange operarion\+ Take 
the case uf the United States  in 1988. AStcr the doll;~r depreciated tiw almost 
three yuars-that is. the price nf ycn. nculschc marks. francs. and  ilthcr 
currencies rosc in tcrrns of dollars-it started t o  climb again. When this 
happened, the Fcd rcpaatcdly intervened in the mar-kct b y  buying foreign 
currency and selling dc~llurr because i t  did not want the dollar tu appreciate 
too much. 

Thc accuunting o f  a Fed purchase of $100 million w o r t h  of Japancw 
yenappcurs in Table 9-6. On the assct sidc. foreign exchange held by thc Fed 
increases by $100 million, while high-pomcrcd money goes LIP by thc  \ame 
$100 million on the liabilities side. Thus ,  foreign-exchange operation.; of thc. 
central bank have t h e  same effect on thc monetary base under fixcd and 
floating I-;llcs. The milin rlit'ferencc i s  that in a clean float the monclary 
authority \imply does  not engage in thcsc trai~sactions. I n  pracricc, houv- 
ever. almost all tloalirrg exchange-rate regirncs arc dirty floats. with thc 
central hanks participi~ting actively in the market.  

"Yhz nct final ch;tr~jit. in rt~r rnunrt;lry base d u r i ~ ~ p  a givcn pcriod rellccts (he Ilnpact of 
other cenrr;il h;mh operntion.; (open tnilrket vprrilliuns and l r ~ ; ~ n \  at tllc di5cnunl windui~,  ;I\ 
well. 

L 



Assets I,ia hili tics 
-- 

Gcsld reserves Federal rcsct-vc n u t ~ \  . t  100 
Foreign exchangc + 100 Deposits of iinanciill instit~ltio~i\ 
Loans lo financial institutions 
U .S. Treasury vccurities 

Dcposits of the U . S .  '1'rc;ihirr.y 

0thc1- liabilit ic\ 
Other assets 
Total assets 

Net worth 

'1-otal liabilitieh + nct u.o~.tti +I00 

A Fundumelttnl Equutio?r for Cl~anges in thc Motley Stock 

Now we can pull tugether all of our analyllis in thi4 \cction and dcrivc an 
cqur-llion for changes in the stock of high-powcrcd moncy Ior. in Ihc allcrna- 
tivc phrase, thc monetary base). Let Dp ht. Ihc stock 01' govc~.n~ncrit hmds 
held by the central bunk: B:. the stock of forcigt~ t'cscl'~c5; ; l n J  I . ,  . thc vtock 
of loans made to the banks through lhe discount window. In irildi~ion. I:' is 
the exchangc rate. tneasui-ed in unit:, of'dumect ic currency pcr ( In i t  oKtl~rcign 
currcncy, so that E(B3 equals the domestic currcnc y virli~c ol' thc. foreign 
reservcs. Then, we can write thc  change in thc monetiil-y h;ic;c ah 

LWh - h!/1 ,} = - rl; , )  t b ( B :  - , I  
t (.L( - I,( I ]  (9.1) 

In words, any change in the stock of high-powcrud mtlncy i\ ;In cH'cct 
of one  or more causes: an increaw (or decline) <)I' gr)vcl.nrncnt dcht held by 
thc central bank. a rise (or drop) in thc stuck uf  intc~nalional r.c\c~-vcs, and a 
change in the amount of net credit grantcd tu thu cr~n~mcrcial  bank.; through 
the discul~nt window. Each of these evenls, in t u r n ,  ul-ixc5 o u l  of'c~nc of the 
central bank's operations that wc have a n a l y ~ c d  in [hi\ ~lcciion. 

Notice, howevcr. one important detail. Equatic,n 19.1 ) include> a 
change in international reserve5 in the right-hand iido. With frcc capital 
mobility. thc change in rcserves corresponds to rhc 11ct rcsult o i ' ~ h c  h;~lancc 
of payments, including both the current and privatc ciipilal aucolrntk. l3ut if 
capital controls block the intcrnational movement ot' pl-iv;~tc filntl+ f i t s  wc 
discussed in Chapter 6), thc PI-ivate capital account i\ clilscd and thc change 
in rescrves will equal the trade balancc. In  this caw. cqualion (9.1) can bc 
rewritten as  

Mil - M k 1  = (D: - nr t - ~ )  7 E(T13) + ( I - ,  - , j  (9. I ') 

Thus, the accumulation (or decumulation) of filrcign reserve\ tlnder 
capital c o n t r ~ l s  corresponds to thc trade balancc 5urplus (or d c l i c i ~ ~ .  A trade 
surplus increases high-powcred Inoncy. while ;i tradc dcficit rodl~cch i t .  'l'hc 
mechanics of this arc sinlple cnough. Whcn cxportcr.5 rcmit thcir fi~rcign- 
exchange carnings to the central bank  and xcll thctri t'or ditmcstic curl-cncy, 
the money supply goes up. When importers usc domchtic currcncy t o  buy 
forcign exchangc from the central bank in ordcr t o  purctii~sc t hcit- impijrth, 
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howcvu~*. thc drstncstic money cupply goes down. If exports cxcccd imports,  
the nct cffcct on the money supply is poxilive. 1f exports fa11 short of im- 
ports. thun the net effect on [he money supply is ncgiltivc. 

9-3 THE: M O Y ~ Y  MLL l tPLIER A N D  TIIE MONEY 
Sul~rll 1 

So fir. u,c hnvc studicd thc ways in lrihich central bank pcrlicy affects the 
stock ot'high-powcrud money. Now. given the level of Mil .  we need ro xee 
how M I ic  dctortnirlcd. 'l'his leads us illto the roles of' hc bunking scctor and 
of privatc agents a s  d e t e r ~ ~ l i n e r s  of' the moncy supply. 

High-powered money is Ihc value uS all curroncy [hillh and coins) in 
ci~.cul;~~ion {C'Ci) in thc cconurny, as wclI as hank reserves ( R ) .  This relation- 
ship is cxprcsscti in cquwtion (9 .1) :  

In addition to dcposils held at the central bank (L1,)  the private bank\ keep 
homc vault ~ i 1 4 h  ( VC).  which is alsn c o i ~ ~ ~ t e d  as par1 of reherves. Tolal bank 
resel.vcs ( K ) ,  thtl-cforc, arc givcn by R = D, - V C ' .  

No!%. Ict us consider a cimple balatlce sheet of a private cornmcrcial 
bank.  The  bank takes in deposits and givcs out loans to thc public. Somc 
fraction of the deposits are kept a s  rcscrvcs ( R ) ,  and that fraction, the 
reserve-to-deposit ratio. w e  des igna~c  as I.,: = ( R ! D ) .  so that R = J-,,ZJ. This 
ratio bctwccn ~vcscrvcs and  dupu.;its is determined mainly by central bank 
regulation\ which stipulate the- rc>qlrir~cl r.e.ccr.cr.c that bank3 must maintain :is 
a fraction of thcir deposit  base. In additiotl tu these required I-cscl-vcl;. banks 
might npt t o  kecp additional reserves un  hand a l  Ihc ccntral hank to maintain 
high liquidity and t o  a\;oid falling below thc rcquircd rcrcrvc ratin if there 
wzrc unexpected f l i~c t i~a t ions  in their deposit baht, 

'l'he money supply. now expandctl as  M I ,  is thc sum of ourrenck- in 
circula~iun (C-U)  and demand deposits hcld in the banking system (Dl .  By 
this rlcfinition. W C  Ciln L I C S C I ~ ~ ~ C  the mcint'y s l~pply  3s 

'The difference between "high-powcred rncmcy" and the "money <upply" i s  
app;ll-cnt tram equ;itions (9.2) and (9.31, Rcsth include currency. hut Mlz adds 
rcsurbcs hcld b y  banks, while M 1 adds the bank deposits of the public. 

What ,  thcn ,  is the relationship between the money supply ( M I )  and Ihc  
high-pciwcred money (itlh)'? And in particular. how can a given stock of high- 
powetcd mtrncy \upport a much higher value of MIL? In  the Uilitcd Statcs. 
for example, high-powered motley was $3093 billion in Dcccmhcr 1990. 
while M I  wis  $825.5 billion. 'i'his differential is not just somc peculiarity uf' 
the U.S. economy. In almost all ecunumics, thc atock of MI cxcccds thc 
stock of high-powered money.  The  explanation for this phcnomcnun lich in 
the proccss of muney creation within thc banking system. and thc public's 
choices iimong financial instruments also play an  important role. In fact. i t  is 
said that commcroial banks "rnultiplq," the monetary base, process (hat we 
analyze in detail when we s t u d y  the money "rnultiplicr" shortly. 

'ro simplify the analysis,  we narrow down thc ways that privatc firm\ 
and individuals can choosc to hold moncy to two: they can hold currency, or 
they can hold dcrnand dcposits. We indicate the ratio of currency t o  deposit\  
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by c.,! ( i q d  = CUiD) and note that this ratio will dcpcnd l l t i  ~ t l c  prcl'crcnces 
exprcsscd by the pi-ivate sector in choosing between C ' I l  i ~ n d  I ) .  At thu same 
time, hanks hold a certain fraction of their deposit\ ; I \  rcscl.buc, h o ~ h  he- 
cause of legal rcquircmcnts and bcc-ausc t hcy u a n t  cnough l ic{~~i t f i t ! f  to sat- 
isfy their customers' nccds.  We call this fraction r- , ,  (!-,, : HIfj1, thc r.e\crvcs- 
to-deposit ratio. 

In  order  to obtain an  expression t'o1- thc rnoncy mlil~iplicr tvc pcrli~rm a 
simple exercise. Let us divide equation (9.3) by (9.2)  ;inti then ciividc the 
numerator and denominator of the ~.e\ul l ing c x p ~ . ~ ' \ ~ i o ~ i  by Ihc L . ; ~ I I ~ c  or'de- 
posits, n, a s  shown: 

In a slightly diffcrcnt form wc can write 

whcre cb = (c,, + l ) / (c . ,d  - r d ) .  
Equation (4.5) says that tlie rnoney supply 1.; m n c  mr~ltiplc ol ' thc $lock 

of high-powered money. n i t h  the factor of propor1ion;ilily givcn hy r/). the 
manry miiltiplier. Thul-efore. to understand thc proccxr  I'or- tJctcr-rr1111ing MI, 
we have to examine the two cvmpancn~+ ot ' that proccsh: thc dctcrrrlination 
of high-powered money M h )  and thc dclcrmin;~tiun ot ' thc moncy multiplicr 
(dl. We have seen how R/lh is dctcrmined. hclw we t ~ c c d  to kntlw ;1bou1 the 
money multiplier. 

The  money multiplicr dcpcnds on twu vat-iith1c.s: thc currcncy!'dcpusit 
ratio fed) and the reservcidcposit wt io  O;,). Bcl'orc ~ v c  gu on t o  i i~ l i i l y~c  cach 
of these variables. it is important t o  notc thar (fi i.i grcutur thitn 1 .  Sincc the 
banks maintain only a fraction of rhcir dcposits a \  rcscr.vc\. r-, ,  i \  erni~llcr than 
1, so that the numerator in (9.5) is biggci- than rhc tlcnomiri;~tor. 

To see why M1 is larger than  high-powci-cd nioncy. Icl us 1;1kc ;l ca\c in 
which the ccnrral bank undertakes a S100 milliiln p~1r.c-hi~cc of' bond\ i n  the 
open market, Supposc that the reserveldeposit ratio r)f'thc banking .;ystcrn is 
equal to 1 0  percent and that the cul-rencyldepocit ~ i t i o  ijt'lhc pi~blic  i \  cqual 
to 25 percent.  Of its proceeds from thc initial clpcn ~na tkc t  opcr;~t ion.  then, 
the public will keep $20 million in cash. and i t  will dcpol;it $80 million in the 
banking system (rd  = C'ilil) = 20i80 = 0.25) .  In t t~ t -11 ,  ~ h c  hiink9 that receive 
the $80 million will want to keep 10  percent,  or SX mjllion, ill  hank scwrves, 
and they will lcnd the remaining $72 million out t c ~  hc~rrtlwcl-5. ('l'hcy might 
have to cut the interest rate o n  loans in order  tu ;ittract ncw hol-1-owcr5 for 
the $72 million, but, after all. it i s  better to accept lowci- intcl-c\l r:~lcs o n  the 
$72 million than i t  is to keep i t  at zero  i n t e r u ~ l  r i~tch in rcwr-vc\ . )  

Part of the loancd-out $73 million will. in tut.n, hc k c p ~  ; I \  ci15h ($14.4 
million), and part will return t o  the  banking eyetem a\ new deposit., (557 .6  
million). Of these new deposits, the banks will kccp I0 percent ;I \  txwrves ,  
$5.76 million, and re-lend the rest. S1 .84 million. Thih pi-occhs will con- 
t inue, apparently indefinitely. In each round,  pal-I 01' thc. hiink'\ Io;inc, are 
held by the public in cahh, and part are tedepositod. I n  turm, Ihc bank holds 
part of the resulting deposits in reserves,  and part i\ rc-Icnt tu thc public. 
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A(,Wh) A(CW A(D) A A(I,oan)* A(M1)* 

First round 100.0 20.0 80.0 8.0 71.0 100.0 
Second round - 14.4 57.6 5.8 51 .% 72.0 
Third round - 10.4 41.4 4.1 37.3 5 l . X  
Fourth round - 7.5 29.8 3.0 26.8 37.3 
Fifth round - 5.4 21.4 2.1 t 9.3 2h.X 
Sixth round - 3.4 15.4 1.5 13-9 19.3 
Seventh round - 2.8 1 1 . 1  I .  1 t 0.0 13.9 
Eighth round - 2 .O 8.0 0.8 7.2 10.0 

Ninth round - 1.4 5.8 0.6 5.2 7 . 2  
Tenth round - 1 .0 4.2  0.4 3.6 5 . 2  

Accumulated at tenth round 68.8 274.7 343.5 

In  Table 9-7. we show several rounds of this procecs. which ccsntinuc 
until the changes in M 1 ,  C - 0 ,  and U are very small. Although in principlc. thc 
process continue? 3s a n  infinite series of steps, in practice. after a t'ew 
periods the changes become negligible and the process stops. (Note that in 
the table. as in the  calculation^ that follow. we are assuming that thc moncy 
multipliers are constant. that the average propensities to hold TU and D arc 
equal to the marginal propensities, and that the ratio of reserves to deposits 
is also constant.) 

But  now we want to find the roral increase in the money  stock M I  
brought about by t hc $1 00 million incrcasc in high-powered money. Consider 
the currency. for cxample. In thc first round. thc public hcld $20 million of 
the payrncnt it rcccivcd in thc original open markct opcration. Thcn, aftcr a 
round of bank lending. it held another $14.3 billion as cash, and so on.  Thus. 
the increase in cash holdings (hCL1). as shown in the second column of Table 
9-7. is given by 

The sum of terms in the right side of K C ' ,  which become smallcr in cvcry 
subsequent round. is technicxlly known as a gdwrnerric* progression (thc 
same type of expression as that used to describe the price of a perpetuity. 
P h ,  in Box 9-1). Whcn wc calculate the sum of this geometric progression. 
wc find $71 - 4  Thc increase in demand deposits (AD) also yields a 

* Applying the same technique we used i n  the foolnole In Box 9-1 for obtaining the pt,icc 
of the bond, wc .;imply nccd to erprzs3  his sum as XI 1 t g g: + K' + . . .) = X [ I ! ( l  - g ) ] .  
'['he only difficulty i s  to idenlify X ant1 p. I n  the case at hand. X = $20 million. and g - I I - r:O' 
( I  + r , , )  = (1.9!1.25 - 0.72.  50 thirt the sum is S?O rnil l ion[l!(l - 0.7211 = $71.4286 million. 
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geometric progression, hh ich  15 shoikn in thc third colt1111r1 r,i"l';~t~lc 0-7 

Thc ,urn of t h e w  numhers is $385.7 niil l ioll. '" [ f  tht. toi;tl j l l  

(rnoncy) i s  thc vurn of thc changcs in ['L: and I ) ,  thtn. th ; i t  fig~lrc is $ 7 5 7 . 1  
million. 

The money multip11c1- gives the s imu  an\ww 10 IIII\ p ~ - r ~ h l c . ~ ~ ~ ,  ~ I I I  mr)rc 
quickly. The total incrca\c in thc m0nc.y %irppl\ t31.o~)ght ;~ho~rt  171. thc 5100 
million rise in  the tnonetary hasc i\ 

Once we find that the  money mu1liplic1- i \  3.i71. w e  ccc t ll;lr t t ~ c .  r i w  it] ~ h r :  
supply of money ( M  I )  out of thc .Y; I00 milliun inur.caw in t hc \ t t ~ ~ h  01' h i ~ h -  
puwcl-cd money equals $357.1 milliun, 

Wc must luok more deeply into thc two kc! l '; ic~o~-\ 1t i ; i1 clctcr~ninc tht 
money multiplier, t h c  I-alio of'rescrves to cicpo\its (I,,!) ;111cl thc 1.;1li11 11I'cur- 
rency to depo~ i t i  (I , , , ) .  

771, Hnfio of Reservvs to Deposifs (rd 

The reserve!deposit ratio has a CI-uciul influcncc on I ~ C  11101lcly ~illlltiplicr. 
and through the moncy  mul~iplier. on thc money \upply, Ari inc.~.ci~w irl r ,  
lowers the multiplier. This can  bc checked i lsir~g c'il11;11i11n ( O . i ) ,  hut i t  uan 
also be demonstrated using only intuition. 'l'hc highcl- I \  I . , , .  lhc 1ouc1- is  the 
amount of new loans that the banking system will g~-;inl out 01' at1 initial 
dcposil. This being t h c  casc. the lower ih  thc v;~Iuc of' u~h\c.qucnt ncw 
dcposits t h a ~  will be crcatcd. Think  uf an cstrctnc c ; i ~  in u h~ch  I00 perccnt 
of dcposits are kept a$ rc\cr\ica. In this situation. thcl-c will hc. no fiti;~nc.ial 
intermcdiation through the  banking .;y\tcm. 'l'tiu moticy 111~rltiplic1- will hc 
equal t o  I. as call be verified from ecluation (9.51. 'I'hu\. thu rnc\rict;~r l; h i iw  

and the supply of money will be thc s;lnie. 0 1 '  C O L I I . ~ C ,  thi\ 1 5  ; I I I  c'xtrcrne 
example. I n  almost all count]-ies. banks maintiiln only i t  l ' ~ - ;~c . t~o~ l  of dc-posit\ 
as rcscrves. 

The 1oI;il amount of rc>crvc\  that a hank holcl\ ha\ two c.ijtnl>onctlts. 
Thcrc i s  a minimurn amount of l'untls lh;lt the inhtitiltic~ri ic Icg;~lly I-cquircd to 
hold: we call these funds rc~yuir-pd r-r,\r>ruos. I n  ;1dd1tii?11, Ihc h;i~ik m;~int;tins 
some extra funds known as rJ.rt.(J.sr ~.r . .v i~rur~. \ .  I-hc rnclr1c.y IIILLII iplic~. i\ ~Icter- 
mined by thc tutu/ amount of rescrvcs. Thus. thc I-ewi-vc!dcpo\it ratio i j  
determined both by the behavior of the banking sys t rm   nil h y  t h c  legal 
reserve requirenicnt> established by thc cctltnil kink.  

I" I n  this case. X - $80 million. and ,g I \  irg;lln cqi~;ll 10 (I 0.1 2 i  ' I ' t i 1 1 \ .  K C  h ; l ~ e  i hc  \urn 
equal t c ~  SKU million!O.2H = $285.7 niillir~n. 
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Thc central bank sets thc amount of requircd reservcs as a n  instrument 
of tnonclary control. As a matter of prudence. required I-cserves arc aIsn 
established to guarantee th;~t the hanks have cnough cash on hand to meet 
the nccds of thcir depositors. In  sornc countrics. however. the reserve re- 
quiremcnls are targeted mainly t o  help finance a large government budget 
deficit. Fur esamplc, the ccntral bank increaces the reservc reqi~irements 
and ;\llows cummercial banks to hold par1 of lhcir reserves in Treasury 
bonds. I'hosc reserves would then earn somc intel-est, but generally less than 
the frce-markct interest rate. Kescrvt. requirements aiso viiry depending on 
the typc of deposit taken in by the bank: nortnally, demand deposits have a 
higher required t-cscrve ratio than do time 01. savings deposits-I I 

'I'hc cornmet-cia1 hanks control their own cxccss reservcs. Notice thar 
this is the part of reservcs that the bank can readily use to satisSy its cus- 
tomers' necds in  case of crncrgency-a 1a1-ge ~~nexpcctcd withdrawal by thc 
depositors. for instance. Whcn banks consider how much they want to hold 
in cxcess rcscrvea, they perform a cost-benefit analysis. 011 thc one hand, 
holding rescrvo3 hiis an opport unity C O S ~  in the interest ra le  forgone. On the 
othcr h;ind. if cxcess rescrvcs are kept vcry low and an unexpected with- 
drawill crf f ~ ~ n d s  occurs, a bank may havc to borrow money to covci- its cash 
necds. There arc rwo principal aources for 5uch loans: thc discount n'jndow. 
at a cost equal to thc discoi~nt ratc ( id) :  and shc)rt-term loans from othcr 
banks. whose cost in thc United State3 is the fcdcral funds ratc (i,). 

The rcscrve/deposit t'atio of the banking system is therefore a function 
of f c ~ i -  main variables: the required reservc ratio ( r rd ) :  thc market interest 
rate (i), which reprcscnts the opportunity cost of holding rcscrves: the d ~ s -  
count ralc (id); and the federal funds r;~le ( i f ) .  'This relationship is expressed 
in equation form as follows: 

A rise in the markct interest ratc ( i j  tends to dccrease thc overall 
rescrvc!depnsit ratio by raising the opportunity cost of holding excess re- 
serves. An incrcuhc in the discount rate or in the federal funds rate has the 
opposirc effect. tIigher i,, and if tcnd to raisc the reserve!dcpusit ratio by 
making it more costly to burl-ow in case of insufticicnt reserves. Finally. a 
rise in the rcquil-ed reservc r ~ t i o  will norrnt~lly produce an upward movement 
In v,,. 

Thc level of rcquired rascrves has varied over timc. In  the United 
States. fur examplc, the trend has been toward lower requirements. As of' 
mid 1991. the  requircci level was 12 pcrcenl for chccking deposits, 3 perccnr 
for time dcpoaits of original maturity of less than 1 Q  years, and 0 Sol- time 
deposi~s of higher maturity. Excess rcscrves have also fallen sharply over 
time. In the carly 1930s, thcy were around 50 percent of total reservcs, while 
in 1989 they wcre only 1.6 percent of total reserves. At the beginning of the 
19303, banks had to hold rcserves to fend of'T panic withdi-awals by their 
depositors. With the advent of dcposit insurance. the risk of a panic with- 

" In the Unitcd Slates since 19XI1, reserve rcquiremenls apply for ill1 ~ n s t i r u t i c ~ n s  that 
receivc dcpolit5 L-<rni thc  public. except Irluney mal-kct f i ~ n d s .  B c h r e  IYHO. only  cn~nmercial 
hi~nks wcrc Icgi~lly reqi~ired tn ~ r ~ i i ~ n l a i n  reservcs. 
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Figure 9-1 
The Currency/Dcposit Ratio in the  United States, 1960- 1990 

(fruwr Economic Report nf thr rJresident, 1491, Trrl&-; H-68 ( r r ~ r i  IChY.) 

drawal of funds has s u b s i d e d . "  Also, mote advanccd mcthods or' moncy 
managcment have allowcd banks to cconamize on thoir cxuc:;h rcsel-vu. 

The Ratio of Currency to Deposits 

An increase in the currencyldeposit ratio (r,,) makes thc moncy mul~iplier 
fall, anti thus decreases the moncy supply. Thic rcsult, which is irppLircnt 
from equation (9.51, can also be explained intuitively. If  r . , ,  r i w s ,  the loans 
granted by commercial banks will produce a lower valuc vf dcpoxitx hccawe 
agents are holding more of their money as currency. And luwcr rlcpouits 
diminish the ability of the banking systcm to creatc luoncy. 

The currencyldeposit ratio is influenced by sevcral f'iictr)~,~. A rise in 
the market interest rate will precipitate a declinc in thc (.., r;~ti<i i t s  i~gonts 
switch out of noninterest-bearing currency and inio bank dcposilx t hi11 pay 
interest. The i.,, ratio also responds ti) banking panic\. II pcoplc low ctjnli- 
dence in the solvency ufthe banking system, as thcy did in the Unitcd Statcs 
in the early I930s, they will t ry to switch out of dcptzsitx and into cash. wi th  
the effect of raising the c,! ratio and ultimately rcducing t h c  ovcri~ll moncy 
stock. The possibility of a banking panic has Ftllcn in thc Unitcd Statcs, 
partly because of deposit insurance, bur bank panic\ .;till c ia  occur. occasion- 

" In the United Stares. all deposit5 of 51I)0.001) or less itre insorctl hy the t~edcl-i~l 1)cposit 
Insurance Corporation (FIXC). I n  practice. cven dcpositc u1'mt)rc. than bIIIO.(H)O h;tvc ;IIW Iwsn 
insured. ar was the case in the failures of the Cont~ncnt;~l I I l i t~o~h 13;ink. Ihc: 14i111k (I(.  New 
England. and many others. 
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ally in thc developing countries. The c8,, ratio also shows a strong scahonality. 
During the Christmas period, for cxample, people normally hold more cur- 
rcncy in order to do their Christmas shopping. 

Figure 9-1 shows the evolution of the currency!deposit ratio in the 
Unitcd Slates for the period 1960- 1990. Notice that from the early 1960s to 
t hu  latc 1970s. and since 1986, i t  movcd consistently upward, a trcnd that 
perhap5 huggcsts a rise in underground activities or an increasing use of the 
U.S. dollar as a store of tidue and medium of cxchange in foreign countries 
that have iln\tabtc local currencies. 

The CenlruI B u ~ k ' s  Control Over fhe ~Muney Supply 

The central bank can influence the money supply in important ways. but it 
cannot f.i111y control it. As we havc sccn. the central bank  has reasonably 
cffectivc contl-ol over the stock of high-powered money through its use of 
opcn market uperations. U5ing thcse, it can stel-ilize changes in Mh that 
come from i ) t h w  sources. such as borrowing horn the discount window or 
foreign-cxchangc ~pera t ions . ' .~  The monetarv authority has less control of 
the multiplier than it does of the monetary basc. The central bank does 
detel-mine rexcrvc requirements and the discount ratc, both of which influ- 
cncc the level of reserves that banks actually hold.l"t cannot directly deter- 
mine thc rcsel-veideposit ratio. howcvcr, and it has even less control over 
the ratio ot' currency to deposits that thc public holds. 

In thc Unilcd States there has bccn a lung debate over which monetary 
variable thc Fcdcral Reserve should attcmpt to control. For a long time. the 
Fed centercd its allention on influencing the market intercst rate and di- 
rected monetary policy to that purpose. Its primary tool was its open market 
opefiitions. I f  thc Fcd thought the  intcrest rate was too high, it would pur- 
chace bonds in thc market and thereby increase t h e  money supply until the 
interest ratc camc down within the target range. If it thought the interest rate 
too low, the Fcd would sell bonds. This targeting policy came under heavy 
atlack from monetarist economists. led by Milton Friedman. Thc mone-  
tarists argued that the Fcd tried normally to push interest rate5 too low. 
leading to inflationary increase5 in the money supply. Thus, they said, thc 
Fed should sct clcar targets in terms of the monetary aggregates (such as the 
growth of M I ) .  which they thought were more likely to be targcted in a 
noninflationary manner. 

In 1979. when inflation had rcached very high levels by U.S. standards. 
the Fed changcd its policy and switched its target from interest rates to thc 
raw of monetary growth. (?'his change coincided with the appointment of 
Paul Volcker as thc chairman of the Fedcral Reserve Board.) At the begin- 
ning uf each year, thc Board sets a maximum rate of increase in the rnone- 
tal-y aggl-egates. Thc h c t  that these maximum rates have been increased 
during t hc year on  several occasions since 1979, howcver, indicates that this 
policy hah pi-oved to be rather flexible. 

I '  Wc \ h u ~ ~ l d  n o l c ,  however. that sterilizcttion of the munetarq- cffccts of foreign-ex- 
rhiinpe opel-atiotlr h ; ~ ,  i ts limits. Wc shall see in Later chaptcrs thal monerary control hccomes 
wr\; Ciiffic11I1, i l  not impni>ihlt., u n d t r  fixed cxchange riilrs and opcn capitill markets. 

[' Noticc Iha! the  discount rale is the o n l y  variable directly ctmtrollcd by the central hank 
that ;tlTzcts borlr the monetary basc i ~ n d  the money multiplier. 
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Different countries take different approachc., to n~onctiir-y c (~n tn ) l ,  In  
the United Kingdom. for example. the Hank of I<ngl;ind ; t irn\  t o  control a 
variant of M 3 ,  but it does  so by targeting intc~.osl 1.i11cs r;~thcl' t h i~n  high- 
powcrcd rnrsncy, Thus. if sterling M.7 i x  growing tijo f ;~ \ t ,  thc 13;1nk ot' ling- 
land raises t he  interest rate by undertaking an  open markct w lc  ot' b~mdr; if 
M3 is growing too slowly. i t  lowers intzreht ratch thl.ough ;in clpcn markct 
purchasc. It might seem strange that the govcrnment vioi1IC1 t;irgct thc moncy 
supply, but thcn rcly on intcl-cst ra tc i  rathei- that1 i t <  control\  ovcr  the 
monetary bitsc. Thc rcascsn is that thc B;lnIi of IJ~lgli~nrl t~c1icvc.l that the 
money multiplier linking high-powercd rnoncy to  stcrling M.7 is loo vol;rtile 
and unpredictable to serve as a reliable basis t'or uontt-cd. 

The question of which targets the monctiiry i~uthority 4hil11ld aim to 
control is a difficult one.  The  ultimate interest of policy is to prornotc cco- 
nomic stability and growth under low inflation. '1.0 thi\ end ,  intcrc.;t si~tes 
and monetary aggregates a re  only intermediate tiitgctx. which poliuytn;tkcrs 
seek to control in order  t o  influence their final targeth. viiri~thlch ~ L I C ~  as 
output,  employment. and inflation. Although sonic havc urged thc monctary 
authority to concentrate o n  controlling t h e w  final ti~r.gcl\, that is ;L fiwmida- 
ble task. While output.  employment ,  and inflation arc what i~ltim;itcly mat- 
tcr ,  rhc ccnlral bank has a goud chance of ctlnll-olling only in~crrncdiate 
targets. For  example ,  it has bccn +uggcstctl th;tt thc rn4)ncl;it-y ;~~llhority 
concentrate on achieving a clcsircci growth rittc ol'nomin;il (;I>I'. Ilvcn i f  this 
mission is already very difficult. what mattcrs  is I Y ; I I  (iNI' r i~ thcr  lhitn nomi- 
nal GDP, and real GNP is much harder to m;Inilge. 

Wc return to thc spcciiic question ui' iippropriatc r n o n c t ~ ~ r y  policy in- 
strumcnts. and to the issuc of targcts and instrumcnth I;~tcr. c\pccii~lly in 
Chapter 19. 

When the government  budget is in deficit. the ~I-reahul~y t,;iiscs Inoney to piiy 
the government's bills by issuing bonds. W h o  iirc thc potential huycr.\ of the 
Treasury's bonds? In essence. bond buyer\ till1 into l 'r~ur catcgorics: for- 
cigners (cithcr public or privatc scctol-), dorncstic hou\cholrlj iind firm\, the 
national privatc banking sysrcm.  and  thc count ry.5 ccnt rill hiink. I '  In many 
economies. the central bank is the most important p u r c h i ~ s c ~  ot' .l're;~sury 
bonds and i s  also t he  most uuIr/rniitir, lender. Somctimc\  thc ctlntr.:il hiink has 
no choice and i5 forced by the government Ithc cxccutivc} to buy .['rca\ury 
bonds directly from the Treasury. Other  tirnes. thc cenlr;il hiink hrrs dixre-  
tion over  i t s  p u r c h a < e ~  of Treasury notes  and may  buy t hc bond5 not dircctly 
from the Treasury but in the course of open milrkct opcr;ttions. I 'hc pur- 
chase of public debt by the central hank iz gcncrall y termcd thc rnonr*ti,:rriion 
~ J ' r h e  hirdLqei rlrfic.ii. 

As we shall see,  the central bank purchasc of Trc;i>ul-y bonds cshen- 

tially allows thc government lo buy goods and \crviccs . ~ i / t r / ~ ~ ~  hr. pr-infing 
r m r z r y .  The  debt that  thc Trcasury owes t o  the ccntrul hiink doc4 not rcally 

'' Nnticc that this classification correspund3 very  sl t lsr ly  III rhc \ i t ~ l ; ~ r ~ o ~ ~  ot I ~ C  l l n ~ t e d  
States presented in Tahlc 9-4. 
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have to be repaid: it reprcscnts only a r./uim b y  onc part of the govcrnment 
on anothcr part. Thus.  the final effect when the ccntral hank purchases debt 
is that the government gets t o  run a budget deficit that i t  pays for by incrcas- 
ing the moncy supply held by thc public. Since i t  is inexpensive to print 
money. thc government can get goods and service5 at lilt le direct cost .  Thcrc 
is a catch. howcvcr. A monetization of thc budget deficit gcncrally leads to 
inflation, 21 point wc strcss in great detail in Chapter 1 I .  I n  essencc. then. the 
govcrnment finances it\ purchases of goods and services by an  inflation tax. 

I r t  us  now analyze this idea of the monetization of the deficit more 
formally. Thc budget constraint of the government can he expressed as 
follows: 

Thc first term of thc left-hand side (13' - D T . ~ )  is the change in govern- 
mcnt debt between the current and the previous period. 'l'hic is also the 
amount of Treasury bonds that must be sold to cover the excess o f  cxpendi- 
turcs over revenues in thc right-hand side of thc cquation. Equation (9.7) is 
almult the same as equation (7.21, with some small changes.'" For onc thing. 
wc now include the pricc level and distinguish bctwcen variables dcfined in 
nominal tcrms ID) and real tcrrns (G ,  I. 73. For another, we apply the 
nominal intcrest rate rather than thc real rale to the govcrnment debt. ( In  thc 
model in Chapter 7, we did not havc money so a distinction between the real 
and the nominal intcrcst rates was  unneccssary,) 

Remember that Treasury bonds can be held by the publ~o, both domes- 
tic and foreign, and by the ccntral bank. Thus,  a rise in govcrnment debt has 
two components: a n  increase in thc Tre;l>ury's debt t o  the public (D;; - DF- ,) 
and a rise in the stack of debt owed to the central bank (U$ - !IF I ) ,  Thus, 
thc change in the debt held by thc ccntral hank is equal t o  the overall change 
in dcbt minus the change in debt held by the public: 

We can now combine equation (9.8) with equation (9.1). which de-  
scribes the change in high-powcrcd money. Ignoring the discount window 
for simplicity, we know from (9.1 ) that 

Then, substituting thc expression for  (L)? - D$ I )  from cquation (9.8) into 
(Y.9), and rearranging the resulting expression, w c  find 

Eyirutien (9.10) is very imporrcini. It says that there are essentially 
thrce ways to finance a budgct deficit. DL DD' I : ( 1 )  by an increase in high- 
powcrcd money. Mh - Mh ' ; (?) b y  a n  increase in the public's hold~ngs  of 
Treasury bonds, L); - ,!I; , ; or (3) by a loss of foreign-exchnngc reserves at 
the central bank, E(RF - BT-I) ,  In short, the government can "print 
money," borrow, or run duwn its foreign rescrvcs. 
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We should note, howcver briefly. wrnc of thc ~ h ~ n g \  this ct)nulusion 
means.  The  'freasury starts out to finance it:, dcficit otrl\* h y  borrowing. Hut  
to the extent that the ccnti-a1 bank bity' -1.1-easul.y h ~ ~ n i l r .  Ihcn. in l'i~ct. Ihe 
government is financing its own deficit by inurciising lhc mtlncy s;i~pply. If 
the c e n ~ r a l  bank subsequcn~ly sells foreign exch;~ngc  lo ot'l'sct ~ h c  inurea\c in 
thc money supply, then, in thct. the governmcnt i:, finiincing i l h  owl-r deficit 
by decreasing its foreign-exchangc holdit~gs. I n  csscncc.. i l  i y  nttl enough to 
examinc how the Treasury financcs thc deficit-it ;il\v;~yh di,c\ Ihih thl-oi~gh 
bonds. W e  musl also ask who buy:, thc bond\.  and w h ~ t  tni~nutilt.? policies 
a re  brought into play. 

Now we shall combinc cquiltiuns (9.7) and (9.8) t o  gct xn cqu;lfion for 
deficit finance that is related to thc undcrlyir~g cxpcniiiti~l.c\ ii11iI liixc\ of the 
governtnent: 

One  last technical wrinkIc I-crnains. though. In thc Ilnitcd S t ;~ tc+ ,  the 
Trcasury pays interest t o  the Fcd on the debt that thc t-cd hold.;, hilt (he11 the 
Fcd gives the interest right hack tu Ihe Treaxul.y in a hi~dgct ; l~-y 11-:~nsf'cr! 
Thus, thc Trcasury really pays intel-c\t only i ~ t i  t hc ilcbt heltl 1 . l ~  t h c  public, 
not on  debt hcld by the Fed .  lnstead nf ill' I i n  cq~r ;~ t ion  (9 .X) .  wc \hould 
have ill; I .  In addition, thc Fed transfers to the '1-rciiwry thc intcl-c+t th;~t i t  
earns o n  the foreign-exchange r c x r v c s .  ~I lc rchy  ;~ildirig lo 'I 'l.c;~\l~ry rcve- 
nues an amount  Fl(i"U?]). Thus ,  we now havc 

(Uj - 1) + (Mil - M h  1 )  - E(RT - U; .  
= lJ((; + 1 s  - 7.1 3 ilj; - / ." , i . / j ;  I , ,  (9.12) 

an equation somctimcs called the budget con.;triiint 01' thc c ~ o / r . ~ o l i r l r t ~ t ~ r i p r r h -  
lit' ser.iur hccause i t  puts together t h c  hucigct., o l ' thc  ccntriil bank i1nd the 
Treasury. 

It is typical in  countries with ve ry  high inflation th;it ~ h c  ptrhlic: rlocs not 
buy new governmcnt d c h ~  and the central bank ha \  run o u t  01' rc\crve$. The  
government, then,  has no ot her option but t o  tinancc t hc ~IciiciI on t hc right- 
hand sidc of (9.12) mainly by printing money. :2,1/1 - ;%I/! , . 'l'hc Ihcc~ry of 
hyperinflation is large1 y a theory of thc muneliralioti of fi\ci~l clcfiuit x ,  ;I\ we 
shall see in dctail in Chapters  I I and 23.l' 

Table 9-8 presents an index of the dcgrcc 01 '  indcpcndcnsc hstwccn 
cenlral banks and oxccutive branches for 17 indu\tri;iIiLcd coitntric\, along 
with the  average infalion rates in those count,-ics. Thc cl;ir;.;iiic;\tit)n i\ based 
o n  several institutional characteristics such as who i ~ p p o i n ~ s  thc lop m;lnage- 
ment of the bank. whcther government official\ sit on ~ h c  I3oa1'cl of the 
central bank. what types of contacts  cxi\t h c ~ w c c n  tllc cxcct~tivr: and the 
central bank, and whether or not thcrc arc rules rcguli~ling govurnmcnt 
borrowing from the bank. Based o n  these element.,. ccntl-;iI I u n k s  arc riinkcd 
from lcast independent ( 1 )  to must independent ( 4 ) .  Only the ccti11-;II hanks of 

l7 Tho~tlas Sargenl uf the Lnivcr>it> oK h.iin~~e\o~.t h.t\ li~1-cc.l1111! \ ~ rc \%c .c l  ~ h ~ s  :l\pecl of 
hypcrinfli~tiuns. See his paper.. "The End i j f  I-0111.  HI^ I ~ i f l ; ~ ! i o ~ i ~ . ' '  in  K i ~ t l c ~  I l I r r l l .  e d . .  Itff/rrfir,tr. 

Currscr r t d  <ffer.ts (Chicago: Nationill Bureau c l f  F:ctmi)rr~ic:  Kc\e:r~-ch. I : n i v c r s i ! y  t>t' ('hivi~go 
Press. 1982). 
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Box 9-2 
The Central B a d  and Politics 
Rapid incrcasea in thc money supply can producc high inflations that 
dcst;tbili~e an  cconorny. Cunttolling the moncy supply is [he crucial job  of 
the central bank, ye t .  Thc bank faccs many powerful polilical fi71-ccs that 
put cvnritlued prcssure on i t  to extend cheap crcdits. nl- lu help finance ;i 
large budget deficit. Expcricilce has shown that the central bank may 
have a hard rime indccd resisting these political pressures unless i t  has 
somc institutional indcpcndence from thc gavel-nmcnt's excc i~ t ive  and 
legislalive branches. 

In practice, the degree of indcpcndence thc ~entr'al bank hall; varies 
widely itcross countries. In the United Slates. for exarnplc, the Fcdcl.al 
Rescrvc is indcpcndent from the rest OC the public sector. The Fed chuir- 
man i h  ;ippointed b y  the prcsidenr and, having passed tnustcl-for hi? 01- her 
technical capacity and his or her futurc incfependcnce from Ihe exccurive 
branch, confirmed by the Scnate. Thc chilir~nan heads a Hoard of Gavel-- 
nors of the Fedcral Rescrvc System, and each member has an appoint- 
ment that l i~sts  14 ycats, though few scrve fur that long. The chairman is 
appointed fol- four  ycars. aftcr which hc or she may becnmc a regular 
mcmbtlr of thc Board. 

In Gerrnriny, the president of tha Bundesbank exercises even greater 
indepcndcnce than in the Uniled Statcs. But in many dcvcloping coun- 
11-ies, the central bank enjoys little indcpendencc. Often. thc central bank 
is part of the treasury. oi- the central bank president sits at thr: pleawl-c of 
the country's pr'esidcnt and is sub-iect to rcmoval at any time. Under t h c ~  
cil-cumstances. thc ccnlral bank will find it extremely hard to 1-csist politi- 
cal pressui-cs coming from thc cxecutivc bnnch to increase Icnding to the 
government or t o  favol-ed interchts in the private scctur. M a n y  ;~nalyst\ 
belicw that this aiti~ation should bc changed, and a number of doveloping 
count]-ics havc taken stcps in recent years to give greater independence to 
their ccntral banks.Ik 

West Gct-~nany and SwitzerIand have achicvcd the highcsr degree of inde- 
penclencc (4), f o l l u ~ ~ c d  by thosc of' Japan and the United States ( 3 ) .  At the 
lower enti of the scalc lie the hanks uf Italy (1!7) and Spain, New Zealand. 
and Australia ( I ) .  

The table shows a cleat- relationship betwceil the degrcc of indepcn- 
dcnce and inllation: thc higher the central bank's indepcndcnce in a given 
country. thc lower that cauntry'c inflation rate. Thus ,  Germany and Switzcr- 

'* The cuuntcrargurrlent \u  \his has been prcxentzrl. Tor exarnplc, by William Grcider, in 
S P ~  I.L'~.s (!I' 1/1( '  7'1,rr1pki,: 110it. ( I I P  F ~ d ( < r ( ~ l  R C S C ~ L I C  Hrrn.r rhir Cnr~rrtrr (Ncu' York: Sinlon & 
Sc11uhtt.r. 19x7). Greitler ;~nd  others have worried that those who cunlrol central bitnk policy 
will he too ut>nrel.vativc i~nrl that insulatintl nf the central bank fi.om t h e  political proccss may 
very ucll  Icirrl to an rjvcrly contriictionary monetary policy. Cireider argue5 that the Federal 
Rescrvc Ho;il.rl .ihuuld h e  brought under milch tiphtcr, t l ~ l  lower. ~ o n t r < ~ I .  nf the U . S .  Congrcs\. 
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Country 

Italy 
Spain 
New Zealand 
United Kingdom 

Finland 

Australia 
Francc 
Dcnmark 
Swedcn 
Norway 
Canada 
Belgium 

United State5 

Japan 
Netherlands 
Switzerland 
Germany 

Average 
Inflation 

Index ~ J C  
Central Hank 
Independence 

in )/IP l n d u s l r i ~ l l  I ) r , r ~ o c . r c r c . i l , , s , - '  Econtlni~c IJ<) l~cy.  April 
198Y. 

land have the lowest inflation rates in the group, ivhi lc Italy. Spair~, and New 
Zealand have the highest. 

9-5 E Q U I L I B I Z ~ U M  IN I'HE MONLY M A R K C  I 

In  the previous chapter, we concluded that money demand 1s a Funct~un of 
the interest rate and the level of income. In this chapter. wc havc cxiirnined 
the money supply as i t  i3 determined by a specified multiple of high-pawcrcd 
money. In equilibrium, the supply of money tu bc cqui l l  to t hu dcmand 
for money. Wc can put togcthcr equation3 (8.14) and (9.7) tr l  cxprcc\ this 
equilibrium as 

Mn = Pfli. Y) = (/J Mh = .M' (9.13) 

Recall that the demand for money is r-1 dcmand for rrwl hal;ince\. ' rhua ,  
it  is proportional lo the price level, or, in u thcr  woi-d\, a ri\e in f J  product\ a 
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M' 

- .W 
A Representation of Equilib- 
rium in the Monev Market 

rise of t h e  xumc proportions in Mi'. On the other hand. the money supply 
that we have derivcd is a supply of nomirrid high-pawered money. It is 
convenient to reprcscnt rhe eqitilibrium of the money market in a graph (with 
nominal money in thc Y axis), as shown in Figure 9-2. 

In our simple framework, the moncy supply is represented as :I vet.tical 
line hccause it is indepcndcnt of' !he price levcl. The demand for money. in 
turn, is shown as a straight line rising from thc origin. The ctraigh~ line 
means that thc re;il value of dcsircd money balanccs i s  unchanged whcn the 
price level changcs.1° It may seem strange that a demand curve is upward 
sloping. But rcmcmber that we arc describing morrcy demand, and higher 
prices of goods mcan a highet demand for nominal moncy balances. Of 
coul-3e. in drawing thc demand for moncy, we are assuming that the interest 
rarc and t h e  levcl of income are constant. Changes in i and Y would shift the 
money demand curve, The equilibrium is in point A ,  the intcrscclion nf the 
two linos. At A ,  the dcmand for money i s  cqual to the supply of money. 
Noticc r har point A also cictermines the equilibrium price level. 

Suppose now that tho central bank makes an open market purchasc of 
bonds. which, in turn. increases the monetary base. At the initial level of 
prices, interest ratus, and income. there would be an exces\ supply of 
money. How would the money market reequilibrate'? The answer i s .  in [act. 
vcry complex because the new equilibrium could be reached by at lea5tJbrlr 
different means: ( 1 )  a rise in prices. which would raise money demand to 
eqi~al thc higher money supply; (2) a fall in interest rates, which would also 
raise moncy demand by decreasing the velocit!? of money; (3) a rise in 
income, which would raise the dcmand for money: or 13) an endogennus fall 
in the moncy supply. which would bring the money supply back down in line 
with moncy demand. Finallv, some combination of thcse events could oc- 
cur. with mixed effects, partly raising money demand and partly lowering 
money supply back toward its initial Icvel. 

Let us scc how these four ca5es would appear in the graphical analysis. 
Case I appears in Figure 9-3a. ?'he moncy supply shifts to the right. and the 

I Y  Technic~lll?. the \lope ot the .liiU line IS P W, t he  inverse of the real mone? demand. 
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(a) 

Figure Y-3 
The Different Ways to Equilibrate the Money Markct Ailc~r  a n  1ticrc~;lsr in 
the Money Supply 

new equilibrium i s  along the original demand xchcdulc at thc highcr price 
level. Figure 9-3b shows case 2 .  The higher moncy  supply lowerc in lcro{ l  
rates, thereby reducing thc velocity of money. Sincc t hc hlopc r j i '  t tic mtlncy 
demand schedule is simply V i Y ,  tho fall in li le;~dh to dovinu.;~rd shift in 
Mu. At the ncw equilibrium, the pricc Icvcl i t ,  i~nchungud, wilh highcr M ,  
lower i, and therefore lower V. Figiirc 9-3h depict\ c i ~ \ c  3 ;I.* wcll. 'l'he 
increase in ,44 Icads lo a rise in Y. Oncc again. thu clopc oi' thc money 
demand ( L f / Y )  schedule Fdlls. and equilibr-ium vccurr ;~t  thc haInu  price lcvel. 
with higher M, unchanged i ,  and higher Y .  Caw 4 i \  shown in liigur-c 9-3c. 
The increase in M i s  rcversed b y  an cnciogcnous ~-cducIir,n ol M ,  and Ihe 
initial equilibrium is thercby restored. 

In the ncxl I'ew chapters we explcjrc rnodcls that illu\tr;~te Ihcw diiTcr- 
ent results. Case I is what happens in a .;mall opcn economy w i ~ h  110 ciipital 
controls and floating exchangc rates. a small open cctlnorny with lixctl cx- 
change rates and capital controls i s  the selling for  ciisc 2. ciIsc 3 is the 
outcome for an economy with sticky nominal wagci, and cil\c 4 OCLLI I - \  whcn 
a small open economy has free capital mobility i in t l  ;I fixcii cxchi~ngc rate. 
You need not know all about these case\ just ye t .  Thc importan( p i n t  hcrc is 



Chapter 9 The Money Supply Process 281 

thal monetary equilibrium can be 1-eached by a variety of meanb. depending 
on whether the economy has fixed oi- floating exchangc ratcs, flexible nr 
sticky nominal wage5. capital controls or free capital mobility. 

rase I constitutes the  benchmark cilse of the competitive. classical 
mcsdcl. I f  velocity is constant. and if there is full employment in the econ- 
omy, then an increase in  M will lcad to a propul-tionate increase in the price 
Icvcl, Changca in ~lrl tend to be awociatcd with changes in P, and higher ratcs 
of monetary growth tend to be associated with higher inflation rates. Hcsw 
does this basic prediction fire with empirical cvidcncc? Figure 9-4 presents 
cl.oss-country evidcncc o n  the ;lverage inflation rate and thc rate of growth in 
the money supply for the period 1965-1985. When it comes to distinguishing 
counli-ics that have very high inflation rates from those with vcry low infla- 
tion ratcs, a1 least, the growth of thc rnonay supply is closely correlated with 
the ratc ot' pricc increase. As the figurc show>, however, for countric\  with 
rclativcly low inflation rates, the l inks  bctween money growth and price 
inflation arc not so tight. 

I t  is clcar that countries with low ratcs of money growth also tcnd to 
have low inflation rates, while countries with high molley growth ratcs tcnd 
to havc rapid inflation. This correlation suggests. but does not prove. causal- 
ity. Nonethelcsh, this relationship has been a n  important motivation behind 
many analyses of inflation. (We study this important phenomenon at greater 
length laiel- on in the book, cspccially in Chapters 1 1  and 23.) 

Noticc that normally we must consider Ihe general equilibrium of the 

Figure 9-4 
Inflation and the Growth of the Money Supplv: Crr~ss-country Evidence, 
1965-1985 

ifrru>r I~~tt.rr~~riiuliiil Mr~rir.lr~ru Fund, IntrrnatiunaI Financial Statistics, uririrurs r s s i r r ~ . )  
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Figure 9-5 
A Monetary Expans1r)n , ~ n d  
the Moncy M,~rkct it1 I'artial 
Eq i~ i l i b r iu~n  

economy when a n a l y ~ i n g  the effects of' an increaxc in ~ h c  moncy \upply. 
That is, w e  must take into account what happcns in ill1 irnpo~.t;~nt 111;1rkct\ in 
order to assess thc cff'ects of such a policy. I3ut a.; ;I building hloch ['or I;ttcr 
analysis, it is useful to strcss one  porliiri t,yt~iiihriro~r r cs r~ l l ,  thu ctl'cct o1'a 
money supply increase on intcrcst rates. where the Icvcl of' 15f i \  cxtlgcnuuh 
and the Ievcls of income Yand price, P i i rC  givcn. When the 1ntc1-cst ralc is 
the only variablc that can establish money mai-kct cquilihrium, wc ciin dcpict 
money market equilibrium with the interest rate in thc vcr~ic;il ;ixi\, wu do 
in Figure 9-5. 

In  Figure 9-5. Mn has a negative slope boc;il~\c ;tn incrc;t\c in the 
interest rate reduces money dcmand.  For sirnplicily, thc moncly \upply 
schedule can be drawn as a vertical line, sho\t,ing thiit ;2f.' i \  cxogcnoudy 
given. Equilibrium is then at A.  Whcn an incre;ise in 1hc moncy supply \hifts 
the Ms curvc to the right, for givcn outpul and price Icvels, thc intcl.cst rate 
will have to fall in order to clear  the moncy market. 'l'he ncu. cqiiilih~-ium is at 
A' .  This basic rcsult, that a money supply incrcasc c a ~ ~ h c s  il  1';iII i n  the 
interest rate (with givcn levels of output.  pricc, a11d thc moncy \upply ilwlf). 
will be useful later in the book, especially in Part IV.  

Until recent decades, in most countries thc money xi~pply with rn;tinly dctcr- 
mined by the supply of commodities such a\ gold or 4ilvcr-. Whcn paper 
currency was used, it was typically convcrtiblc illto m n c  dc\ign;itcd pre- 
cious metal at a fixed price (a j f i du t . i c~?~  rcgirne), at lcaht 1111rlcr nclrlnal cir- 
cumstances. (During wartimes. the linkagc gener;illy hl-r~kc down.)  L'nder a 
fiat regime, however,  whcrc money is backed utlly h y  t 1 . ~ 1 4 t  in Ihc i$\uer, 
government policy i s  the basic. although no1 thc only ,  dctc~.~nin;tnt of the 
money supply. 

Most countries have an official inclitution with thc Icg;~l ;iuthi,rity tu 
issue money. typically a c.rntvcd kir/~X. .  In rhc Unilcd Stiitcs, rhc central hiink 
is the Federal Reserve Board; in Germany.  i t  i\ thc Bundc\h;ink; in Japan, it 
i s  the Bank of Japan. The central bank poshc\xcs variouh kinds ot';ih\cts, 
such as government bnnds, feu-cign-exchangc rcservch. ilncl gold. I t s  1i;lbili- 
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ties include high-powered money. dcposi t s  of financial institutions, and de- 
posits of the govel-ntnent. 

The supply of money in tht: ccoriomy varicb as thc central bank pur- 
chases and sells assets in return for domestic currency. Cenlra! banks often 
purchase or sell bonds in the open market, a transaction known as an open 
marlief oprru/ ion.  A purchase of bonds by the  monctary authority leads to 
an increase in the stock of high-poumrrrrl monry held b y  thc public. while a 
sale of bonds I-esults in a decline in the monrlnry husr. Open markct ope]-a- 
tions arc generally thc most important tool of monetary control that central 
banks have. In some countries, howcvcr, open market operations are not 
possible hecause there is not sufficient privatc trading in government securi- 
ties. This is typically the case in developing counti-ics. 

Another way it1 which the central bank can affect thc moncy supply is 
by lending money to the private sector. 'I'hese loans are typically made 
through the disrn~ltlr rili/ldow. In the United States, the Fed establishes an 
interest rale, known as the di.sc,errnt rate, at which it is witling lo tend money 
to commercial banks. The colnmercial banks ust: this credit to adjust their 
cash reserves or to obtain funds that they can loan out, Disc.urrtr~ uperrriiuns 
lead to changes in the supply of high-powered money. A lowcr discount rate 
makes it more attractive for banks to bot.row at the discount window. and 
thereby incrcasc5 the monetary base. Thus. the discount rate scrvcs as 
another tool of monctary control. Thc central hank can undo the effects of an 
increase in the money supply brought about by its policy at the discount 
window by selling bonds to the  pitblic. an  operation known a3 steri1i:crrion. 
Central banks also rastrict, the access to the discount window as another 
form of control. 

f-ovt~ign-r.uch~it1g~ operliiions are transactions in which the central 
bank buys or sells assets denominated in foreign currencies. In the simplest 
case. this operation involves an exchange of foreign money for domestic 
money. In other cases. t h e  central bank buys or sells an interest-bearing 
asset denominated in a foreign currency. These transactions have direct 
effects on the amount of high-powered money ;W#I in the economy. A pur- 
chase of foreign assets increases M h ,  whilc a sale rcduces Mh. Foreign- 
exchange operations occut. under a fixed exchange rate or a managed floating 
rate, but not undet a clean float, wherein the central bank does not intervene 
at all in the foreign-exchange market. 

The monetary aggregate MI  (the sum of currency and demand de- 
posits) dcpcnds both on t hc stock of high-powered money and on two addi- 
tional elcmcnts: the rrserueicl~pusit rufio of commercial banks (ri l)  and the 
curr.enty/depusit ruriu hcld by the public (r,,). A given stock of Mh gives rise 
to a much highcr valuc of M1 bccausc of the way the commercial banks 
create moncy. Thc link between M h  and MI is given by the money tnulriplier 
(4) and describcd by thc formula M I  = 4 M h ,  where 4 depend3 o n  both ,;I 
and C J .  

An increase in the reserve/deposit ratio lowers the moncy multiplier 
because i t  reduces the amount of new loans that the banking system can 
grant out of an initial deposit. This. in turn, lowers the value of subsequent 
new deposit3 that thc public will make. A rise in the currencyideposit ratio 
also lowcrs the moncy multiplier, but for a different reason. In this case. 
loans grantcd b y  commcrcial banks producc a tower value of deposits, be- 
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cause agents hold more of thcir money in  cul-rcncy r;~ther than In hank 
deposits. 

The ccntral bank can have an impi)rtant influcncc o n  thc rritlncy \up- 
ply, but it cannot fully con11.01 i t .  The centriil bank h i i x  ~.c;~s~)n;thly cl lct ive 
control over the stook of high-pcswci-ed money via  opun ri1;11-kct opcl-i~lions, 
but even herc i t  can 1 ~ 7 5 ~  it5 control i f '  there are tixcd cxohangc rates ilnct open 
capital mobility (as  we shuw in the next chapter.). The C C H I S ~ I I  hank ha\ much 
less contrul over the money multiplier. I t  doc\ dctcrminc rmcrvc ruquirc- 
nlents and the discount rate, both of which influcncc 1hc Icvcl oi' ~-c.;crvc\ 
that banks hold, but i t  cannot ditcctly contrc~l Ihc tu\c~'vc!dcposit ~-iilir~. I t  
has cven less contl-oi ovcr the currencp:!dcpo\it I-;itiu of thc public. 

There has hccn a long dcbate i n  thc United St;itc\ over whicl, rnotiurary 
variable the Fed should attempt ro control. For n Ii~ng time thc 1:ctI fijcuxcd 
on influencing the rnarkct intercst rate and dircc-tcd riii~ncti~~-y policy low;~i-d 
that goal. The monet;-lris~s attacked this policy. ; ~ r g ~ ~ i n g  that ~hr: I,'cd nor- 
mally attempted to push intercst rates tov low. Ici~ding t o  intl;ktion;it-! in -  
creases in the money supply. In 1979. whcn inflation hird rc;~chccl vc.1-y high 
lcvels by U.S. standards, the Fed chat~ged i rx  policy ;ind .;i;rrtcll t11 Iitr-get the 
rale of money growth. In the United Kingdom. by C ~ I I I ~ I - ; ~ . ; ~ .  thc I h n k  of 
England attcrnpls to targat M3. not thl-ough high-puwercd rnclncy. t)ut rill her 
through interest rates. 

The government can finance a budget defici~ by bor.ri~w~ng l'rtj~n the 
public or by borrowing from the central hank.  Whcn lhc ccnt rill hiink huyr 
up public debt. this is known as the t n o ~ i o ~ i : ~ i ~ i o t ~  ( ! t  111t~ / J I ~ < ~ < I J ~  d ~ l i ( , i i .  
Although the Treasury incurs a dcbt with thc ccntral bank. in pritciicc the 
government really finances the deficit hy prinfing Inoncy. 'I'hc ;thility or' Ihe 
Treasut.y to rely on money financing depends cln lhc c1cgl.c~ ol' inclcpcnclcncc 
a f t h e  central bank from the  executive hranch of ~ h c  govci-n~iiunt. 1lmp11.ical 
evidence across induhtrialized countries hh0u.s t h ~ t  thc y-cillur' thc ccntral 
bank independence from the political estahlishmcnt. thc lowor rhc 1-;1tc of 
inflation tends t o  be. 

Equilibril~m in the money market occur\ ~ h c n  the sl~pply i\L'rnoncy is 
equal lo the demand for muney. If this equilibrium ii pc1~1111-bcrI by. w y ,  an 
open market purchase of bonds, there i +  initially an cxcc\s wpply oL'rnoncy, 
Equilibrium in the money market can he rcstared whcn unc OL' Limr- possible 
reactions (or sornc combination uf the four) c~ccurs; i t  r i w  i n  pl.iccs. which 
reduces the supply of rcal balances; a fall in intcrcs;~ rate.; 01- ;i l-i\cl in income, 
which raise money demand; or an endogenous fill1 in thc an~ounl  ol'norninal 
money.  In  later chapters, we shall scc that just what happcn.; dcpcndc on 
overall monetary policy, including thc cxchange-ratc rcgiriic, whcthcr  i )r  not 
there are capital controls, and whether thc economy hiis cl:~\\ic;~l 01. Kcyncs- 
fan features. 

Key Concepts 
fiat money cur runcyfdcpo~~ t ratio 
clean flout discount rate 
Federal Reserve Board (Fed) excesh rcserveh 
money multiplier discount opcration5 
Fed's balancc sheet rnvnetixation of thc hudgct 
reserve/deposi t ratio deficit 
pcrpet uities slerili7ation 
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federal funds ratc banking system 
central bank required reserves 
foreign-exc hangc opc rations consols 
open market operations central bank indcpcndence 
dirty float discounl window 

Pmbiems and Questions 
1. Which are the most important assets  and liabilities in the  ccntral hank ' s  

balance shcct? How would the  balance sheet of the central hank look l i kc  if 
money were convcrti blc into gold'? 

2, What i <  the price of a bond that pays $1.5 next year and then $I0 per year 
indefinitely if the intereqt ratc is 10 pcrccnt'? What w o ~ ~ l d  il be if the interest 
rate rises to 15 percetlt'? Why? 

3. The Federal Reserve sells $100 million in Trcasury bills t o  households. 
To buy them, household5 use $20 million from thcir local currency holdings 
and sell $80 million worth of their foreign currcncy holdings t o  Ihe Federal 
Reserve. 

a .  Describe t h e  transactions using thc baluncc shects for the Federal Ke- 
serve and the: households. 

b.  What is the net change in high-powered money'.' 
4. Counlry A has  capital controls and is running a surplus in its trade 

balance of $800 million a year. 

a, What is the effect of the trdde surplus nn the rnc3nt.y supply? 
b, HOW can Ihc central hank sterilize the monetary impact of thc t rxdc 

surplus? 
5. Assume that the ratio of reserves to deposits is 0.3 and tha I-atio of 

currency to deposits is 0.25. 
a. What is the money multiplier'! 
b. The central bank decides to  increase the money supply (MI ) by 5300 

million through an  open market operation. How much should i t  buy in 
bonds? 

c. How would your answcr ro ta) and (b) change if the ratio of reserves to 
deposits were 0. I ?  Why'? 

6. The effect of an increase in the discount rat.c on the money supply is 
ambiguous because it reduces the amount  of high-powcrcd money in the 
economy but incrcasus t h e  value of the money nu~ltiplier.  Truc or fal\cL? 
Explain. 

7. Discuss the conditions ~ ~ t l d e r  which a central bank has morc cffcctive 
control ovcr thc money supply.  

8. Assurnc that thc government of country A will run a budget deficit next 
year. Government officials do not want the budget deficit to affcct thc m o n e y  
S ~ P P ~ Y .  

a. How rnigh~ a budget deficit alter the money supply'! 
b. How can government oi'iicials in country A finance the deficit without 

affecting the money supply'? 

9. Assume a money demand function of the form Md = $fYi i )P.  Keal 
income (0  is $500, and t he  nominal intcrcht rate (1)  is 20 percent.  'l'he money 
supply is fixed at $2,500. 

a. If the money markct is in cquilibrium. what is the price level'? 
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h. Depict thc money supply and  money dcmi~ncl f ~ ~ ~ ~ c l i o n x  in diilgriln 
that h a w  money in thc  hol-irontal axi5 iind 
i. the pricc level in  thc vcrtici~l a x i h  (hold fi.ucd ). SO0 i~ncl I 0.: 

i i .  the intcrcst rate in thc vcrtic;tl ax i \  I holrl iixurl )' 500 i j t i t i  1 )  
iii. the rcal income in  thc vtlttical (hold I ixclI /' 2 i~ntl  i 0.; 
Be surc to identify thc cqirilibriurn point., in  ill1 thc cli;~gt.;~nls. 

(., Assume that (he money \upply doithle\ to S 5 . 0 0 0 .  
i. IF the a d j u s t m e ~ ~ t  is ~hrough thc pricc. Icrc.1. uhilr i \  thc ricw 1':' 
ii. If the adjusrmcnt is through thc i n t c l . c ~ t  I - ; I IC.  wh;ii I \  ncw i:' 

iii. I f  the adjustmcnt i >  through rc;d incomc. \vh;~l ih thc 11cw Y:' 

10. How does an increasc in Ihe itlter.cct t ;~ tc  i ~ f k c t  lhc ~'ihtio 01' ~-c\ct .vc\  

deposits? Taking this effcct into account, how \vould ~ h c .  ~ t i o t i c y  '~upp 
function look like in a diagram with the interosl I-;~tc i n  ttlc vcl-t ic.;~l  xis :u 
the  quant i ty  of'money in the horir,un(al axis'! 



c h a p t e r  1 0  - 

Exchange Rates, and Prices 

I n  the l i l ~ t  chapter. w e  began t o  analyze equilibrium in the oloney market.  
W c  found. however. that we really could not say anything very specific 
about supply and demand without knowing more about thc delermination 
of prices. the exchange rate. and other features of the economy out5ide 
the money market. I n  viewing thc muncy market in isolation f rom thc rc\t 
of the economy. we have so far bccn ablc tu  talk only about purlin! 
equilibrium, without considering the effects of the  money market on other 
parts of the economy. Our task is more ambitious in this chaptcr. In order  
to examine the rcpcrcussicsns of monetary policy throughout the ccon- 
omy, we need to do some *q~rrcr.ul equilibrium analysis. 

We continue here with a very sinlple cinssirrrl model of thc ccon- 
omy. in  which qutput is always at its full-employment levcf. Jn gcncral.  
we also assume that capital is pcrfeclly mobile between the domcbtic and 
international markets, so that domcstic and foreign interest rates a rc  -- . '  

&We also assume that only onc type oT good is produced and con- 
sumed In the economy and that it can be imported or exported at a fixed 
international price P*. This type of theoretical structu1.c most closely 
resembles that of a small open economy. 

In this chaptcr wc examine monetary equilibrium and pricc determi- 
nation u n d e r  the two main exchange-rate regimes, f i xed  and floating. Our 

I previous analysis of  tnoney demand and money supply plus some general 
equilibrium theory will lead us to a more adequate understanding of how 

' the exchange rate. the pricc Icvcl, and the money supply arc dctcrmined 
when all markets are  considcrcd together. Before we proceed, howcver. 

; we should look more closcly at the two main exchange-rate rcgimc3. 
I 

The predominant cxchange-rate artangement5 during the nlncrcenth cen- 
tury were fixed-rate sy\ tcms.  Thc gvld standard. in its many vcr~ion\. is u 
fixed exchange-rate system in that it commita thc monetary authority to a 
fixed price relationship between the domestic money and gold. l n  thc 
United Statcs bctween 1879 and 1933, fo r  examplc, [ ounce o l  gold could 



EXCHANGE-RATE A R R A N G ~  

Currcncy Pegged to 

French Other Other 
L.S. Dullnr F r m c  C~rrrency SDH Curnpusilr' 

.. . . . 

Afgh;inistiln Rcnin Bhur;in B~rrundi  9 l ~ v r i a  
An~t)l;i Burkina Fasu (Indian a I R l '  :'iu\tt,l.i 
Antipuii kind k r rhuda  Chrncruun rupee I L ibya  RLI nu l~~dc\h  \ , r r ~ ~ l ~  A t r ~ l l ~ i i  I I:LIICC 

Bahamas. Thr. ('. A f r~cnn  Rep. K ~ r ~ b a r ~  Mpan111,rr 13ot\w;111;1 ( . ' ~ I I I c ~  ,%1;1t7 t ICVIII~I~I) 

R;N biados Chad (Australiar~ Ku.;~nda B u I p ~ r ~ a  I I I I I I  11cl.111il 

Deti7c Cornuru\ rlulkirl Sckchcltcs Ciipc Vcrdc 
Yiibuutl C:ongo Lerothn (',-ptu\ 
Dominica C h ~ e  d ' l vo~rc  [South CLI.C~O\~C~.;+~I:I 
Dc>~~linic;~n Rep. Eq~t i r l u r~a l  hln'can F ~ i i  
Elhiclpla Gu~nca  rand) F I  nl;intl 

Grenada Clahon Swaziland 
I I IIII~EI r i  

Guyi~na Mal i  (South 
Icel ir~~cl 

Ha111 Niger Africitn 
I\rilcI 

1 raq Senegal 
rand 1 

Jordalh 
I .ihcriii 'TOKU 

Tanya 
Kcnbit 

lAu\ t  raliun 
Oman dollar) KIIL\;III 
I'anarna Y~tgcislavia 41al.jul 
51. K ~ r r +  and Yew\ r Deutscl\c $l;lli~> 4 2  
Sr. L u c ~ a  milrk) hfa1t:i 
St. V~ncenr and t l ~ c  R~;IUI-IIIII\ 

Grcniidines hlurr)c.c~) 

Sudan Ncp;il 
Sur~name Yorw;~!  
Syrian Arab Rep. l'apu;~ hcu. 
Trinidild and Tobago ( i u ~ ~ ~ r . i  
Yemen. Republic ilf Pol~md 

R o l ~ ~ i r n ~ i i  
Sat? TOIIIC and 

~ ~ l - l l ~ c l p ~  
Strlalrntm 

Irlanrl\ 
S\%cden 
Tan7,in1ii 

I h;iilanti 
I,.FI ndib 
i 'ar>uat~l 
Wc\rcrn Sull>rr.i 
7ilnh;ibrr c 

I K.!-cl~td/ft:g ?{I@ v ~ d r ~ ( , q r y  o/ 'Dcn~o~:rdfir  K ~ r m p ~ r ~ / ~ ~ ~ r ,  fhr 11~11it / I  no (,td!!tenr i+1#o11!1111iotf I \  i~r~ t i /o /v /c  !:or ur t ,~ )~ /v i ,~  \ I L ~ I ~ I  ( I I I I I  
rrr.hrm,iy r~u~rkers, f h ~  rrrrtuzq~trfc-nf .~ht?it'n i,r Ih(i1 irf tlft- rnujor nrrrrkrr. 
! Ci>ttl/>ti.<f*.~ ( tirr<tft,ie.r i ~ , I r i f - f r  i 4 r ~ p u ~ ~ c d  to  t:urirxl.~ '-h(r.\kor>" ujc~irrt*r~c irr r ! t ' r / v ,  I I ~ < ~ I ? z / > ~ ~ I ~ \ ~  I ~ L G  ? I  i / I , I I ~  ,, i f \  ~ 1 1 7 t r t 1 1  I / ~ I I ~ I  ! / f t ,  $ I > / <  / ~ ( i . d t t .  

' E~c , l f l~ngr  rrrrrr r?( (ill i,trrrttrcies hrrui, \hrm.n /imirrdj!euihili!! t r l  rcrflfr o / ' r d c  11 5 d o ( l < t ~ .  
Suurce: l , b f F ,  International Finilncial Statistics, April  I Y Y I .  
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\lure Hevihle 
-- 

d j r ~ r t c d  Other 
A t r t~ rd ing  Its u Managed Ilkdependently 

St1 uf [nditalors5 Floating Floating 

Morarnh~yue Egr pt Ern711 
Z.I[I\ I>I<L Gruccc Citn;~dd 

(;uiocii F1 Skrlvador 
U I ~ - I I I  C;alnl>i;i. The 
Hundui-a- Ghan 
Irld i;~ G~~;btt.ni:ila 
lndnnc.;~;( .L~I~I~IIL:L 

Korea 1ap;hn 
Lilcl IB.1) Kc'p Leh;bnt)rl 
h , l i ~ ~ ~ r ~ l i ~ n i : i  'rlald~\t..; 
51~.\1srr S2l[llLt71~$ 
V I  ~ > i f i i g ~ ~ i i  hcu Zr;iland 

L'nrlu9l1 
Sirigitptirc 
Somali:~ 
Sri 1,;rnl.a 
. . Iun15i;i 
I ' L I I - ~~?  
V ~ c l  Nitni 
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bc purchased from the povci-nrnent to r  5 1K.X.S .  Ucui~il\c ~niiny currcncic,, 
including the dollar. the British pound sterling and thc Iircnch 1'1-i~nc. wcre 
sirnulraneously tied tu gold for extendcd periods. thc5c. currcncie\ could alw 
be cxchangcd among thel~lselvcs a1 a fixcd ra1u.I The gold \tat~d;~l'd PI-cv~iilcd 
during the "Golden Age." from I870 to I9 14. and \po~;~il~c;~lly i n  t hc 1'170$ 
and carly 19305, unti l  its collapse during Ihe lircitt I)uprc>\ion. 

After World War 11. thc  Btetton Wood\ ;rgr.rlcn.hcnt t\tithli\hed ;I tixcd 
exchange-ratc system among the membcr nation5 of Ihc Intc~.n;ltir~n;tl Monc- 
rary Fund (IMF), which included mo\t of tlic 1~1ittkc.t cconolrlic, in thc 
world. Under thih agreement. thcse ctwntricx wcl-c to \ct ; I  valuc of  thcir 
currency in terms of the U.S. dollar, and thc dull;~r in [urn w1.1 to hc convcrt- 
iblc into gold at a tixed pricc of $35 per ounce. 'l'hc l i n k  to gcllcl wit\ on ly  
partial, howcver. U .S, citizens were nor allowctl 10 own mr,ncI;\~-y g t ~ l ~ l .  ;ind 
the Fcderal Rcserve Board u,as not obliged to convcrl doll;~r\ illto gc~lcl for 
pt-ivatc c i t i xns .  The Bretton Wood3 arrangcmcnl cr~ll;tp\cJ in 1971 when 
President Kichard Nixun suspended thc convcrtihiliry oI'doll:ir.~ into gal4 (in 
particular, thc United Slates would 110 Iongcl- ;ii~to~n;ilic;~lly \ell gold to 
foreign governments in return fur  dtnllars} ;~IICI ili1iI;11criiIly chi~ngcd ~ h c  pctr i ry 
(that is. thc cxchangc rate) of the dollar vis-i~-vih thc othc~-  inlcr.ti;~tion;il 
currencies. 

Sincc 1973, the major currencie\ of ~ h c  ind~lstl-i;~li/cil uol.lcl h;ivc htun 
operating under a sche~ne of'managcd fli~ating cxchiingc t'ii1c.l (thc i'iict 1I1;il it 
is managed makes it a "dirty'' float).  The main cur~-c.ncic\-thc U .S. clollar, 
the German Dclrtsche mark (DM).  and thc J i~pi~ncsc  yen-h;tvc iloi~tcd 
against each other  since 1973. Since thc wcond hall' oi' t hc I YXOs, howu~cr .  
thc major government5 have oftcn intervened in lhc foreign-cxuh;\ngc mar- 
kets to maintain theit currencies at infornmal t;~r.gcl Icvcls. Within l<uropc, 
sincc 1979 the currencies have becn linked ~oguthcr in ;I xystcln o l  \t;lhlc but 
adjustable rates. known as the European Monetiiry System tl:MS). 

For most developing nations. howe\:c~-. thc iixcd c.uch~~ngc-~-iitc re-  
gime, in one of its many variations. i+, still lhe mo.;t prcilon~in;lnt iIi.rilnge- 
rnent. Most countries in Latin America, .4si;1, iind At'ric;~ peg tIlc.ir monicr; lo 
st f reign currency or to il basket of currcnciec. I'hc most ct~mIlion choicc i$ 
to fix the rate tn the U.S.  dollar, but lherc arc many other kind\ ot-i~rrilnge- 
ments. For cxamplc. many French-\peaking coi~nti-ic5 in Wc.;! Ai'ric;i pcg 
their currencies to the French franc, in the xu-cuIlcd I:r,cnch I'r;~nc /one 
(member  count^-ies include Cameroon. Ivory C'oi~st, M;i~li~gij \~ii~-.  M d i ,  
Mauritania, and Senegal).' 

Table 10-1 provides a completc list of the csch;tngc-r.i~tu ;rrl-;ingcrncnt~ 
of the member countries of thc  IMF,  and ?'ahlc 10-2 \how\ thc L't-cquency of 
the various exchange-rate arrangements from 1984 to 1990. Notc a Iilrge 
majority of countries were in some sort o f  pcggcd ;~~-r ;~ngcmcr~t  at thc cnd of 

Each ounce vrgold was lixed at 3-87 Uriti\h poitr~d\ : ~ n r l  ;iI\o $ I H . K i  I'trt'r-el'c~rc, c;roh 
British pout~d wac impl ic~t ly  fixcd a t  84.87. That i \ .  the < , . \ i . l r r t / ~ x r ~  rrrfr. 3.X7. I I I  tla)ll;~~-r per 
pound. 

' An analysis ul'the .+frlc;~n Franc Zune i +  prc~rided In .lor,gc fli-apir rlc M;~ccdo "( 'r~llec- 
t ive Pegging to a Single Cuncncq .  The Wc\l Afl-ican Monct;iry I l r l ~ r ~ n . "  it1 Sc l r i~ \ l~ ; ln  I :d~i~r r l s  
and Liaquat Ahamed. cds.. Ecotro~nir, Arfiu.rrtr~rr~f trnd I: \-r~hit~rr~~ t i ~ r r r , $  i r t  Ilr~r~i,lrlpi/rK ( ' o t r p t -  

rrit)s (Chicago: Llniversitq o l  Chicago Yre\s. I9XO). 



Clussif cation 1988 lWP 1990 
Status' iP84 1% 1986 1987 011 Qlll OIV Q1 011 QllI UIV Q l  011 QlI[ i)lv 

C~rrrency pegged ro 
C.S. dol lar  34 31 32 18 3 8 38 !b I I 32 72 32 XI  28 25 Ifi 

S 5 Other currency 01" rvh~ch: 5 5 5 5 5 5 F 5 5 5 5 (I 

Puund arerli ng (1)  1 )  i - 1  r - )  i j  ( -1 ! I  - t - 1  ( -1 1 1  1-1 0 ( - 1  I !  

SUR I I I ?  10 
- - H - 

j 7 8 X 7 7 7 7 h 

Othcr currency cn~npusilc 3 1 32 30  27 3 1 3 1 3 1 I I 32 32 3 1  3 4 31; 37 jf; 

Flexibility limited vis-h-ria 
a s~nple  currcnc!: 7 5 5 4 4 4 1 4 4 4 4 4 1 4 4 

Cooperative a r i -ange~~ le~~ts  H 8 8 X 8 I( n 8 9 9 9 9 Y tl 10 

Adiusted accnrding to a scl 
h 5 of ind~carors h -, 5 3 5 F 7 Y 5 4 4 I 5 

Mkiwpcd floating 20 ? I 2 1 2-5 2U 11 22 23 24 2 5 !I 23 2 I 1 4  23 

Indcpcndently floating I2 I F  I Y I K IN  17 I ?  1') 18 18 20 2 1 -. '37 26 7 i  - - - - - - - - - - - - - -- -. - 

I oral' 148 14'4 151 151 15 I 1 i 1  Lfi l 151 I51 152 I? I 1 i 1  153 174 

Ut,f)ir/>fit <>{ V ~ , ~ V I * ~ J I ,  
Sourer: /.\IF, l r~tcrni tr~~~n; i l  F1n.$nc1.11 St,~tislic\. / t / ? r i l  !WI 
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1990. with only 48 of the 154 cutrntric+ clashiiictl :I\ cirhcr " r ~ ~ ; ~ n i ~ g e d  float- 
ing" or "independently floating." Of thaw with c1tr.r-cncic\ pcggcii to ;in- 
other currency. as of 1990. 25 countriu\ wcrc tlcd lo thc ~ O I I ; I I - .  14 were tied 
to the French franc. and 35 were ticd to ;I compo\~ lc  01' c~lrruncic+ (;I 

weighted averago of scvcral currcnciex). I n  ucidiritln. I 0  c o ~ ~ t ~ l l - ~ c s  hclong to 
the cooperative arrangcment of rhe EUI-upciin Monc1i11-y S q \ l c ~ r ~ .  in which 
thc European currcncies are lirlkcd togcthct h y  \t;bhlc hi11 ;~ t~ ju~ l i th Ic  ex- 
change rates. 

Tke Opcrnti~ns of a Fixed Exchangr-Raf~ R L X ~ I I I C  

In a fixcd exchange-ratc system, the ccntr?il hank fi,r wh;~lcvcr- lhc. n;~lional 
r i i ~ n e t j r v  authority i s )  fixes thc rclativc pricc hclwccn thc ~lrlnlc.\tic c111-r-cncy 
and a forcign currency. This fixcd pricc ii $t,rnctirnc\ uiillctt thc p r r r -  ~ ! r i l r r r *  . ... uf 
the currency. In  some cascs. howcvcr, thc par v i i l ~ ~ c  01' ;I cLll.rcrlcy littlc 
economic meaning. because even though the uul-iAcncy h i t \  a \ l ihtc.r l  cxuhangc 
ratc. it is nor possible to buy and sell it at the uffic1;il price.. yhc c.cn~ral h;mk,: 
Fay. might be r~nwilling or unahlc to changc doll;ir\ I'oI. thc Ioci~l cLirrcncy aL 
the posted price.11 n this case, we sily. that t hc c tlrt,cncq. i h  i ~ l c . o f l i ! r ' r ~ i l > l ~ ~ .  M o ~ t  
of our analysis herc, hocvever. is confined ~u thc c;~.;c of' ;i r ,r,r~i:r,r.tihlr cur- 
rency, in which the tixed cxchangc r;ite is in i;,lcr thc p ~ ~ c c .  ;tt which the 
natinnal money can be converted to thc t<)reig11 currency. Hox 10-1 cli\c\rsse+ 
the issuc of convet-tihilily in greater dctail. 

Suppose. for example. that the 13mk oi' Fri~ncc dccitlc.; to l i x  t hc Franc 
at thc rate of 3 francs pcr Deutsche mark.  ant! to rn;~itil;iin convc~-lihility. 
This means that the bank commits itjcll' to hell 3 I;[-cnch i'r-xnc\ l'or c x h  
Deutsche mark or to sell 1 DM for. each 3 1-rcnch t'l-;inch clclivcr.c(l lo the 
bank. This co~nmitnlent does not mean that thc Hank of  f:r.;~ncc inrctvcnos 
every time that anyone chuoses tu convcl.1 fnlncs to I)ci~t\c.hc tni~~.k\  (or. vice 
versa), but only that it stands ready to intcrvcnc it ' thc pt.iv;itc rr~;~rkut price 
werc to move away from 3 E'F/DM. As long ;13 thc pr-ivatc hc'ctol. h ; ~ \  confi- 
dencc that the Bank af France will honor its coninlitmcnt, PI-iv;~tc bi1nk.l ilnd 
other financial firms will be willing to ti-itde fl-anc., for I ) C L I ~ C ; C ~ I C  I I I ; I I - ~ S  ; ~ t  the 
official price. plus a small commihsion. knowing that thcy c;\n al&;ry.; re- 
verse thc transaction in a direct ope]-ation with rhc Hank OE fYr-;~ncu ( i f ' the 
private bank buy3 Ueutsche marks from thc  public, i t  c;tn \~rhxq~rcntIy  +ell 
the Deutsche marks to  the Bank of France). I n  t.oalit y. nolc th;~t with ; I  fixed 
exchange rale, thc central bank generally ustabIishcs :I birnd oi' ;~lir>w;ihle 
prices within which rhe price of foreign currcncy i.; ;illo\vctJ t c ~  Huctuatc, 
With a ? 2  percent band, for instance, thc exchi~ngu  I - ; ~ I C  in ollr uxiirnplc can 
move between 2.94 FFIDM and >.Oh FM::DM. 

Hcf'ore we proceed. we should mcntiun ;\ problem in lcrriiinrllirgy. In 
technical discussions. t h e  tcrrnfi.red exchangc rate is often I I ~  to Incan an 
irrevocably ~ c l  pricc betwcen curl-encics. without poruihility ch;lngc. A 
pcgged cxchange ratc. lhen, indicates that thc price i \  \ct I y  ~ h c  cuntr-;rl bmk 
but can be changed if circumstances chatlge. 111dce\l, centl-;~l h;~nkb ar t  
somctimes quite cxplicit about the possibility of t'~lturl: ~ ~ c : ~ l i g n ~ r i c n r ~  of cur- 
rency, stressing that the currency systcm is an r ~ ~ i j ~ i . c r r r h l t ~  p o ~  As i)thur\ do 
in gencrni discussions of this issue, vic shall tiilk ; I ~ O I I ~  "lixctl" and 
"peggcd" exchangc rates as if they m u n t  thc u r n c  thing. When wc nican 
i r r e u t ~ c . ~ ~ b l ~ ~  fixcd ratcs, we will say so cxplicit l y .  
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Box 10-1 
Cuweprcy Convertibility 

A currency is judged to bc convertiblc if peoplc are able to exchange 
dorncstic cur.rcncy for forcign currency a1 the ot'ficial exchange rate n2ith- 
out rnilng restrictions. If thcrc are a lot of restrictions. the currency is 
considered it~c,c~nui/rtihlc. This is clearly a loose definition. and lhal very 
looscncss i~nderscorcs the point that convertibility is gcnerall y a matter of 
extent rathcr than an all-or-nothing proposition. 

A varict y of restrictions can bc inlposed on convertibility. In somc 
countries, for cxample. thc importation of luxury cars is banned: thc 
central bank will not make foreign exchange avaitablc for  an import of a 
Metccdca Benz or a Larnborghini. If that is the only restriction un the 
putchaw of foreign exchange, i t  might be considered a part of tradc policy 
rather th;in of inonctary policy, and thc cxchange rate would still be 
considercd converrible. But if the restrictions apply to a vast array of 
consurncr goods. thcn the currency might bc considercd to be inconvert- 
ible. 

Cunlrnonly, capital accuunt transadions arc sub-iect to rcstrictinns. 
Domcsl ic resident \ are often barred from purchasing foreign asscts like 
hnnds, stocks. and real estatc or frnm holding moncy in fi-rreign bank  
; lccounls. This docs not mean that everybody inside thc country plays by 
thc I-ules. Restrictions on capital account tt.ansactions are ofbtcc easier to 
ovadi: than those that apply to current ;~ccount opcralions. I t  is easier to 
hold a foreign bank account than to smuggle a Rolls Royce into a country 
that hans this type of import. 

11 is IMF policy to oppose restrictions on current account Iransac- 
tions. Ar-ticlc VIII of thc IMF Articlcs of Agreerncnt says that "no mem- 
bcr shall. without thc approval of thc Fund. impose rectrictiuns on thc 
making of payments for current international transactions.'- In practice, 
many countries-and even members of the IMF-maintain restrictions 
on current account convertibility. some of which are sanctioned by the 
Fund and some of which are tolcraterl but ccrlainly not cndursed. The  
IMF Articles of Agreement do noL require convertibility on capital 
account rransactions, and from thc point of vicw of the IMF. countries ai-e 
free to impose capital controls without approval of other countries or thc 
IMF itself. 

A common indication of inconvertibility is the spread between thc 
official cxchange rate and the black market exchange ratc, sometimes 
rcfcrl-ed to  ;IS Lhe LJ-I-c./itirrgr-rure ,yrip. To the extcnt that individuals arc 
not allowed tu buy forcign exchangc Icgally for ccrtain purposeh, or to thc 
cxtent that the legal forcign exchangc is rationed by the central bank. an 
i n t ~ ~ r n ~ a l  n~arkut will tend to arise in which foreign cxchange can bc pur- 
chased. If the hlack market exchange ratc i a  greatly depreciated relative 
to the official exchange rate-meaning that a unit of foreign exchangc is 
much rnorc cxpensivc on the unofficial market than on the official one- 
thc central bank is probably not making foreign exchange widely available 
at thc official price. Thic, in  turn, is a strong sign thar the currency is not 
effectively convertible. 
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Table 10-3. from the World C~rrrrjrc~.  Yorrrh<~oX. \how\ I hc ;Ivcrage 
spread between thc official and the black market cxchi~ngu r;~tc i i)r wveral 
inconvertible currcncics a1 the end ot' 1988. Notc thc high \prca& in 
Angola, Cuba, and thc Soviet U n i o n ,  w h ~ c h  rciichcd IIIOI.C thm 1.000 
pcrcent. Although not so spectacular. thc \p~-cads in  Ar.gcntinii, Ijradl, 
Bangladesh. and Poland were still very high. 

In general, exchangc ratcs are defined as  the number. o t '~~ni tb  oL'1k11ni9.s- 
fir. currency which are  necessary to b u y  I unit o f l iwc i x~ l  currency. 'l'hu\, in 
France the exchange rate is stated as 3 FFlDM, whilc it1 C;crm;~ny, the same 
exchangc rate is stated as 0.33 DMIFF. Thc IJn~tcd S t i ~ t e \  ;inti thc United 
Kingdom are thc two major exceptions to this rule. F.xch;~ngc I-ate\ vi\- i -vis  
the dollar arc almost always stated as units of thc ti>roign currcncy pcr U.S. 
dollar: similarly, exchange rates versus the British pound i r e  typic;tlly s;t;aed 
as  units of foreign currency per pound. '1-hesc conventions ~.cllcct thc ccn- 
trality of the dollar in the monetary system sincc Wi11.ld W i ~ r  1 1  i~nd  the 
former importance of thc pound in the world tnunctary \ystcm hct'orc Wvrld 
War 11. 

When a government intervenes to huppurt a given cxchiingc ~.;itc. it 
employ3 almost the same techniques that it usc.; ro supprlrt lttc pricc of 
wheat or somc other commodity. Suppose that the govettlrncnt tixc5 a price 
of $100 per ton of wheat and that thc private supply and t l c m o ~ ~ d  ;Ire givcn as 

Official Black Market 13lack Market 
Country Exchange Rate* Exchange Hate* Gap* 

. . 

Italy 6.059 h . lX  I 
Francc 1,305.8 
South Korea 684.1 

Mexico 2.2X 1 

lsracl 1.685 
Argentina 13.37 
Brazil 0.765 
Bangladesh 32.27 
Poland 502.55 3.20 1 .?4 537 
Soviet Union 

Cuba 
Angola 

* L)otr!~ri ic  c,rdrr,rrrr?. utfits per- I1.S. dollar. 
t Pert-cnrngr, r ! f  ,he b1r;c.h- r n o r k ~ r  rore o w r  rlrr c! f i r , i l r l  r r i tp .  

Source: lnfrrnutiurrrrl Clrrrent-y A~lt!ly.ri.r, Inr,.. Broukljn, N Y .  WORI-D CLJKKFNC'Y YEAKHOOK. I'IH8- l{)NG) 



Chapter 10 Money, Exchange Rates, and Prices 295 

Tons 1 Tons 

Figure 10-1 
Government I'rice Support in the Wheat Market 

in Figure 10-la. Here, there i> an excess supply of AR units of wheat at the 
fixed pricc. The authorities must buy wheat in exchange for da1l;us co as to 
stabilize thc dollar pricc of wheat at the appropriate level. This is shown in 
Figure 10-lb. where the demand curve has shiftcd horizontally b y  thc 
amount 1)' = A B  of government dern3nd.l The private sector ends up with 
dollars and the government ends up with wheal. and supply and demand 
equilibrate at the desired price. If the free market equitibrium goe5 above 
$100 per ton, of course, the authorities would d l  wheat for dollars and 
rcduce their wheat reservc. 

In foreign-exchange operations under a fixed exchange rate, the central 
bank converts home money in exchange for foreign moncy (or vice vcrsa) in 
ordcr to stabilire the exchange rate. Instead of increasing or reducing its 
holding$ of wheat. it increases or decreases its holdings oP foreign assets, as 
i t  cxchangcs domestic money for foreign money in order to keep the ex-  
change rate constant. As we  5aw in the  prcvious chapter. purchases of 
foreign reservc3 by thc central bank lead to variations in the supply of 
dnmchtic high-powered money. In other words, the domcstic money supply 
will gcncrally change u p  and down as the central bank tradcs the domestic 
money for foreign money in order to kcep the exchange ratc constant. 

How is a particular exchange rate cstablishcd in a fixed exchange-rate 
system'! A given country (which we by convention call the domestic coun- 
try)  can f ix  an  exchange rate b y  unilaterally pegging its currency lo that of 
other nation, and thcn being rcady to buy and fell the foreign money in 
tcturn for domestic money at the selected cxchange rate. Or there may bc ii 
joint arrangement among the countries whose currencies are to bc pegged. A 
unilul~rrl l  peg (sometimes callcd a one-sided peg) is typical of developing 
economics that fix their currency to that of an industrialized country. Herc, 
the domestic country undertakes the full responsibility of holding the ex- 
change rate at the level it has committed itsclf to. Consider the case of 
Argentina, a fairly Iargc developing country which has at various times 
pegged i ts currency, the austral, to thc U.S. dotlar. The Central Bank of 

- The sanlc nperiltion cuuld be vicwcd as .a >upply curve shift, where supply is  viewed as 
a "st~pply net of government pilrchases." 
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Argentina assumes thc ful l  responsib i l i~y f'or supporting lhc  uxch;ir~gc r;~lc i t  
has chosen. and thc U . S .  Federal Rcscrvc gcnc~-;~ l fy  riot\ no1 iritcl-vcnc to 
acsist the Argentine government i n  kccping thc cxch;ingc 1-;1tc \liihlc. If 
Argentina decides to  cnd  the peggod-I-arc ;~~- r~~ngur r ic r l l ,  01- to c h i ~ r l ~ c  Ihc 
price at which the exchange rate i.; slabili/ccl. that trjo uo\ i l~ l  hc ;I unil;~rcr;il 
decision, wi thout  the nccd i'or ~~pprovu l  1'1-orn I hc 1 lnitcci S[;~tc\:' 

I n  othcl- cnsec. a fixcd [.ate nf c.rchange i\ I~I ;L~I~~;I~IICII~ ;I\ ;i \h:rrc.d 
responsibil ity among thc countries affcclcd, Wc uidl sirch ;I \y\lurrl ;I c ( l ( l p r , r . -  

rltive c.rc , / jo t~ge-rr t~c u r r - r r r ~ p r r ~ ~ ~ ~ r t r  (and ts-c cuaminr  \ ~ ~ c h  CcltrpurilIllc \ y \ -  
tcrns in more dctail later in this cfiaptcl-). A~I-cc.n-tcnt\ c \ F  Ihi, typc ;trc ch ;~r ;~c-  
teristic of medium to large ecnnc.~niics. \uuh ; i \  Ihc I0 Wc.\tct-n 1:rrropean 
countries that participated in the cxch;ingc-l.atc rncch;~ni\rn ( 1 1  I tic 1,;rlropc;~n 
Mnnctai-y Sq,stem at thc c n d  vf 1990. For  csamplc. hot 11 ~ h c  c .c~~ t  r.;~l t7;tnks in 
France and Germany 4hiirc in the responsi hiti t ot' ~ ~ ~ i t ~ ~ l l i r i r i i ~ l g  t hc cxchangc- 
rate pcg that is set uirhin the Europci in h1011cti11.y Systclrl. I..vcri i11 Ih l \  c a w ,  
howevcr, experts dimgree a\ to w hct hcr ~ h c  r-c\1~on\i hif i l ics LII-c rc;illy 
shared. Some analysts have clairncd that thu 13undc\h;lnk tloc\ r i c l l  rc;111y 
share in  thc process of  pcgging the f'urtlpcan exch;~ngc r:~lcc, i ~ n t l  th;tl ~ h c  
other centvd banks in thc F,MS shouldcr n~c,.;t of thc hut-ricn 11f ~ r i ; t ~ r ~ l ; ~ ~ n i n g  
thcii- exchangc ratcs vis-ii-vic thc L)cut\chc rniirh.' 

The Opcrtafions of ,f FFl~xiblr> Excknrl,g~-Rrifc. K t . ~ i r ~ r c  

Under a regime of fiexibla, o r  floating. cxcharigC ratus. tt lc Illcrtiular,y ;~~l lhr,r-  
i t y  has n o  co~nmirment whatsorver. lo \uppol.t ;I givcn r. ;~lc. (IVotu th;lt wc 

use t h c  tci-~ns.(lr.rihlc exchange ratc and , f /c~trr i t r , r r  cx~h;tr igc r-;tic i n t c ~  ch;rngc- 
ably.) Instead. al l  fluctuations i n  thc i lcm;~nd KOI- ;ind \111>pIy of' ;I fhrcign 
currency :ire accomrnndatcci by uhangc., in thc pr-ice {\I' th;il I'oruigri mtmcy 
relativc ro the dorncstic curl-c11cy. The ccn t r i~ l  h ; ~ n h  ~4 thc r ~ ~ o t i c y  ~ p p l y  
without commit t ing irself  t ~ 7  i i 1 1 ~  particular usch;rngc r.;~tc. thcn lulh Ihc cx -  
change ratc fluctuate in re\ponsc to cconomic r I~ \ t u~ -h ;~nuc \ .  11' 111c ccntral 
bank doe+ not intervcnc at all i n  thc  foreign-cxch;~~~gc. r-n;irkcr\ by buying or 
ceiling foreign currency, we say th;lt the dorncstic cllrl-cncy i \  i n  :t c lcirn 
,f!our. Things arc rarely 40 clean, hotvcvcl.. C'~) IJ I I~ ric"r t h;il opur.;~tc ~~n t l e r  
flexiblc rates oftcn attempt to influcncc t tic i l i~ l l l c  oi 'theil. c\ll.r-cnr:\: h y  ~ ~ n d c r -  
taking forcign-exchange opcralions. This i + ~.11;11 IVC c;il l ;i (/iron l l o ; ~ ~ .  

For many decadcs. policymakers iintl ac;iclc.ri~ic c.ct)nt, l~~i\ l \  h;ivc dc- 
batcd the bcncIits of having a f ixci l  o r  a Rc.rihlv cxc.ti;ingc-~-;t~c l ,cgi~nc. More- 
over. the dchate got3 otl wi th in  each of lhcsc ; i r - r - ;~ngc~r l~r l i+ ovct. ~ l i c  jpc- 
cit ics of f ixcd and flcxihle systc.ms." N o  c c \ n ~ r ~ \ u \  I\ yut i r i  \ i ~ h t .  Sr~mc 
analysts arguc for a rcturn t o  a f jxcd exch i inp- r i i t c  ,ystcm ;1111011g IIIC itidus- 
~ r i a l i ~ e c l  countries. Many supporters of th i \  illcii looh hiluk i;iv(~r-;lhIy lipon 

I 'hcre wuuld hc:ifi,rrr~;~l ohligaltot? 0 1  thc h r g c n l ~ n ~  ;1111lrrirllic\ I l J r  ,III) r11 l1c . l  !IICIIL~CI I J ~  

the IhlF) to nnrtil-y the [MI: n f  I tit. r\chal~gc-r;rtc ch;~l,gc.. ; l r ~ ~ l  ;I I~II.ITI:L~ r ) l ~ l ~ ~ ~ r ~ ~ t i r ~  I ~ I  ; ~ v o ~ d  

crchar~ge-rille changcs thirl ~ v o u l d  "pl~tkcnt efl'ccl~\,c t> ; i i ; ~ r~~~c . - t>d  - pi1.t IIICIII\ .I~!JII\I I IICJ~!" (11 J c ' B ~  
l o  "an utlfirir cumpetitivc ailv;rnl;~gr: over. ( 1 1  he]- mc.mhc.r \ '  c ~ f -  I IN I fill,. I III-, c.rirllllll[lllcn! it 
docribcd i t ]  A r t i c l e  IV o f  thc I Mt-  ;\rl~c[c\ o f  :I~~L.CITIL.~II 

Unlike the s;i$c nt' Zrgrnt~n;~. h n w c ~ c r .  ~ncl~\. i t l t~,r l  1ucr111ii.1~ 4 1 1  t l lc 1.'.MS : I I~.  r l l r t  5up- 

pnwd to change rhrir cxchangc r,ate, w ~ ~ h u u ~  111c iippr-rr\.;~l (11 ~ h c  o l l ~ c ~ .  1 h2h I I I ~ I I I ~ I ~ I ~  

" One exaniplc c ~ f ' \ u ~ h  debate i \  Mich;ht.l I-onuoll! c plrLc,ib. " I h r  ('htricc. ;In Oplrmal 

Kilrrcncy f'eg rvr a Smiill. Upcn Countr) .-' J o t i r t ~ i l  ~ t ~ f ~ ~ ~ - t ~ o / i ~ ~ t t ~ t l  ,\I,,IIv\ ( t ~ j t f  1 . i ~ 1 1 4 f i 1 i  lG)U2, 
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thc cxperiencc of the Bretton Woods system, at least during thc period from 
thc late 1950s to  the late 1960s. l 'hey suggest that the system broke d o w n  
bccause of specific policy crrtlrs. such as the overinflationary policies of thc 
U.S. government while it was  financing thc Vietnam war at the cnd of thc 
1060s. Others  argue that the system brokc down precisely hrt~ai(.se a fixcd 
exchange-rate arrangement among t h e  ma~or  economics is untenable. Thesc 
argument3 are discussed in detail latei- on  in thc hook. 

A! this point, we nccd to set up a terminology that will help us  analyze 
the cxchange rate. Thus, E is the pricc of foreign exchange, measurcd as  the 
numbcr of unit3 of' domestic currency pcr  unit of foreign currcncy, A r i w  in 
E is callcd a tit~vcri~rr~rion of thc  currency if it takes place under \i'peggcJ 

'exchangd-rate s-ystcm and a drpr~>r.irr/imn if it happens under a floating-rate I 
yystem. Similarly, a tall in E is caned-a reutlllrtxrion of the currcncy if it 
occurs under a pegged exchange-ratc s j;s'fem;%nd a ti upprr r,irrtiorl if it takes 
.place under a floating-rate system. 

Note that a rise in L' is actually ;I fall in the purchabing powcr o f  thc 
dorncstic currency. in that higher E means that it costs mol-c t o  buy a unit of 
forcign exchange. Thus, when E gucs up. the domestic currency is actually 
wcakenitig. Thih car] lead ro endlcss confi~sion.  since a rihc in the exchange 
rate wems t o  huggest (incorrectly) a sti-engthening of the currcncy.  Iiener- 

. . 
ally, thcn. w e  will use the tcrms "devalt~iilion:' "dcpreciation," "revalua- 
tion." and "apprcci;- tio on" rather than "rise" and ''fall" when we 1;1lk ahor~ l  
the exchange rate. 

Oncc wc have a theoletical model of the cccmomy that determines thc equi- 
librium valucs of the pricc lcvcl (Y) .  the exchange rate (.El. and thc quantity 
of rnoncy ( M I .  wc will use i r  to assess the cfTccls of spcc i l i ~  p ~ l i c i e s  on these 
variahlcs. A s  usual. o u r  i~ssumptivns in the model will be highly simplified: 
o u t p ~ ~ t  and income arc tlln.;iys exogenous. and at f'ull-employrncn~ level. only 
asingle good cxists, and so o n .  -1-hesc are not. of course, very realistic. Still, 
to cxplain the behavior of certain variahlcs. P ,  E, and M ,  in this c a s t ,  we are 
almost lorced to abstract only certain t'eaturcs from rhc uvsrwholmingly 
complcx cconolnic cnvironment. Then, tots, i! is also uscfrll Io start wi th  
simple modcls and introduce lnorc and more realislic assumptiuns only as 
wc nccd thetn. 

We start by itttmducing two building blocks of the general aquilibt~ium 
modcl, pi~rchahing power p;lrily and intcrcsl parity. Thcse concepts : i l l o~ ,  u\ 
to link domestic pi-ices and inrerest ratcs to world prices and world inlereht 
rates. 

Purchasirig Power Parity 

Purchasing power pal-it). or PPP, is an csld cvncept. Its origins date hack ;is 
far as  thc S;~lamanca school in sixteenth-ccntury Spain and thc work 01' 
Gcrrai-d lie Malyne\ in carly sevcntccnth-century England.- It w a l  not until 

' Fol- i I  l u c i ~ l  expt>zitiun o f  the h15tory uf PPI'. see Kutl~ger  I)urnhusch'.; .'Pur-ch;ising 
Pr+we~- t':iril y ." in Tlrc ;l.;c,~i. P~rl.~~r.crr~c.- A Llrt rirjtrtrrx r~f+;r ,o~ron~ir , r  [ N e w  York: S~nckton Prczz. 
I Y H K I .  
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the second decade of this century. howevcr. that thc Swcdi5h economist 
Gustav Casscl provided the  ohri\teninp for thc concept i ~ n d  pi~pul;~ri/cd its 
usc."incc thcn. Casrjcl'lj nnmc ha\ becn a\sr>ci;~tcd with 1'1'1'. 

The  bahic idea bchind PPP 15 the I r r n  ,!/.o,rc. prir-r,, th;it i \ ,  Ihat any 
conmodi t  y in a unificd ma]-kct has ;I 5inglc pricc. I f 'wc  ;i\\unic I hilt ii clornes- 
tic nlarkct and a fcrcign markcr arc  closcly inlupri~tc'd t 'ol, ii sct ol' commudi- 
ties (in that the commt7ditieq can eacily be tl-adccl bct\vccti the two rn~irkcts), 
then t h e  law nf one price states that the pricc:, of thu\r: cumn~oclitic\ should 
be the same it1 the  two countries.  The  complic;~lion ;~t- i \c \  hcc;~r~.;c Ihc  kame 
good will he priced in thc domcstic CUI-I-cncy in thc h o n ~ c  m;ir.kct and in the 
foreign currency abroad. The law of one price r~quil.c.; thitt thc two priccs be 
the same nmhrn r.~-prc,.\sed in t i  ~ , { ) I ? ~ I H ~ > H  ( ~ / i / - r i p t r [ ~ ? ~ .  'l'hu.;, t o  ;ipply lllc I ; I W  of 
one  price, we need at1 exchange rate to cunvcrl Inrcign into dornc\lic priccs 
(and vice versa).  

Suppose that the turcign-cul-rcncq pi-icc ol' I hi: colnr~~tlclit y in t hc extcr- 
nal ~na l -ke t  is P*. When this PI-ice is cxpl-cs\cd in ~hcl dornc3tic ~III-rcnc!:, the 
price is simply P* multiplied by thc cxch;ingc r i~ t c .  l ' hc  1iiw ilt '  oric price 
holds that the donlestic price P 5hould alw hc c q t ~ ; ~ l  1 0  / : I3*:  

Y - EP' 110.1) 

Thus .  if gold in Germany costs 700 IIM per ouncc. itnrl ~ h c r c  arc 3 
French francs per Deutsche mark. then thc Frcnch Fl.itnc priclc ot' gold in 
Get.many is evidently 2.100 francs pel- ounce: 

The assumption uf the law of onc pricc is that il'tl-;~dc in gold i.; t ' l ~  hctwecn 
Germany and Frdncc,  thc pricc in F r i~ncc  5ho11ld ;~l\o hc 7. I00 [.'f.'iounce. 

Arbitrage i s  thc procc5a that cnsurcs that thc I;lw ol'onc p~,icu ilctually 
holds. Suppose that the price of' gold in F n ~ n c c  wcrc 2500 I:l'. 'I'huru would 
then be a profit opportunity in irnpol-ling gold ['rum C;c~-rn;iny to \ell it in  
France. Competition among irnpol-tcrls would dl-ive clowrl t hu pricc l o  2,IoCi 
FF. Or, to  put i l  anothcr  way. thc French wuuld not puruhi~sc gold in 1-rmce 
if thcy could gcr it morc cheaply abroad. (I 'hix also cxpli~ins why ; I  price of, 
say. 1,800 FF per ounce of gold cannot bc an cq~ri l ihr i~rm PI-icc in this 
exampie.) 

The doctrine of prrrr.hrr.rinx / > O ~ I ~ ~ C , -  prrt,itx ; i t~cnipl \  to cxtend thu law of 
onc  pricc from individual cornmuditic\ to thc h ;~ \kc t  ol' com~~iocl i t ic \  that 
dctcrmines thc avcragc pricc Icvel in an oconorily. I 'hc  r.uit.;oning goc\ like 
this. Bccausc the law of one  price hhauld ;~pply  for cach commodity in 
international trade. it should apply gcncrall!! for thc homc prisc indcx IP). 
which is a weighted avcragc of the individuiil comrntdity priuc.;. 'l'hc latter 
should be equal to the world pricc indcx ( I " )  tirnex thc cxchangc riitc r L ) .  
This relationship, expressed in equation ( 10. I )  (if.wc taku I' and 1" ; I \  prices 
of baskets of goods). is the simplest fi)rm ot'purch;~\ing powcr- p;l~-it y (I'PP). 

PPP is a very convenient ahsumptiun. and wc will i ~ \ c  i~ in rn~lch of uur 
subsequent analysis.  However. like many i i s~urnpt ic~n\ ,  i t  ovcl-\irnpliIic'r re- 

"n his articlc entitled "Ahnnr~rliil Dcvia~ic>n\  f r t l r i ~  I n ~ c ~ - n ; i ~ ~ r ) t ~ ~ ~ l  I . rch:rr~gc+. ' '  onr~,lric 
Jor in~r~ l ,  December 1918. 



Chapter 10 Money, Exchange Rates, and Prices 299 

ality. Thc relationship that it stares holds true only undcr several unrealistic 
conditions: ( I )  that there arc- no natural barriers to trade. such a3 transport 
and i~lsul-;~ncc costs; ( 2 )  that thcre are no artificial barricl-s, such as tariffs or 
q110til~; ( 3 )  that all goods arc internationally traded; and (4) that domestic 
and fol-eign p r k c  indexec havc the same cornmoditics, with the same weight- 
ing. In  practice, wc know that thcse conditions never hold exactly. A slightly 
lesc tcstricrive vcrxicjn of purchasing power parity aIlouts the domestic price 
index to dcvil~te from the foreign price indcx (multiplied h y  the exchange 
rale) t.rcc;tuse of natural and artificial barrier5 (transport costs. tariff.3) but 
rtrguex thar i f  lhese harricrs are ctablc over timc, pel-centagc changes in P 
should appr.oxirnately equal percentagc changes in W*.  yl-cchnically. t h i ~  
version of PPP appears in cquation ( 1  0.21, which is  simply relationship ( 1  0.1 ) 
exprussed a \  c,havrgc.s uvcr time: 

Notc (hat the percentage change in EP:': can he approximated as the . sr l ,?r  of 
the pcrccntage changes in E and P* :  

b 

In other words. cqu21tion (10.3') states that under l'PP, domestic inflation is ' .  \ 

equal to the rate of ci~rretlcy dcprcciation (or devaluation) plub the ratc of' 
foreign inllarion. 

Yct cven this lcss I-estrictive version of PPP is unlikely tu hold prc- 
cihely. M a n y  goods arc nut traded, or nut easily traded, and thc baskets ot' 
goods in  ihc price indexcs of different countries are likely t o  diffcr in at least 
some respects. Thus, it is by no mcans certain that f u l l  price parity wili takc 
place hctwccn two pricc indexes. 

'lh scc the kind nf price discrepancies that can arise for goods that are 
not easily tradcd across natio~lal borders, consider thc wide variation in 
dollar prices for haircuts, as shown in 'Table 10-4, I'rices range from a low of 
%6.50 in Mexico City to a high of $34.47 in Zurich, a variation of alrnosl 500 
percent. 

Noticc that countries are rankcd in the tablc in decreasing order ac- 
cording to pcr capita income. In Chaptcr 21. we shall see why the poorer 
countries in the table tcnd to have lowcr-priced haircu~s and, in general, 
have lowcr average pricc levels (for a common haskct of goods} than d o  thc 
richer countrics. 

Why dues the law of one pricc break down in this casc? Very \imply, 
~~~~~~~~~t costs arc too high for arbitrage to opcrilte. 'J'here i s  about a S IS gap 
betwccn the price o f a  haircut in New York and in Mexico City. But nobody 
is likely t i )  take a plane from New York to Mcxicc, City in c ~ d c i -  lo econo- 
mize on a hilircut. ?'hc round-trip air ticket between the two cities is upward 
of $4(M). not to mention thc time involvcd, 

One measure of a country's overall competitivcncss in international 
rnarkcts-for example. how attractive its cxpurts are rclative tn those of 
other countries-is the price of that country's goods relative tu the pricc uf 
the goods oi' the competitor cnuntrics. The term "real exchange rate" i s  
sometimes applied to the ratio o = E P'iP. When e rises, foreign goods 
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TABLE 10-4 

AN INTERNAT~ONAL COMPARISON OI; H A I  K(-LI-IS I'RI(.I:s~ 19X9 
(US$}  

Country's per 
Man's Woman's Cut Capita Income 

City Haircut and Blow Dry 19XH 

Zurich 34.47 3h .M 77.500 

Tokyo 27.68 40.40 2 I .(I20 

New York City 2 1.66 27.00 I 0. H40 

Frankfurt 13.64 20.10 1 X.480 

Paris 23.87 3h.81 1 0  ,090 

London 17.32 2X.hO 1 2 . ~ 1 0  
Sydney 18.05 25.95, 12.340 
Hung Kong 14.06 I 8.75 0.210 
Sao Yaulo 7.33 I 5  .Or 2 .  IhO 
Mexico City 6.50 9.94 1.760 
Moscow h.78 9.97 N A 

. . . . . . . . 

Sources: I'hc Kcw knt-k I'intcs. : V O L ~ L . J ~ ~ P F  5 .  IYH9,- Wor/r l  i l r r r t A ,  W o ~ l ~ l  I ) c v c l o p ~ ~ ~ c n l  K c p d  
1990. [ f i r > :  York: nqforcl LTr/ii:cr.vir~ Prt'r . .~~ 
NA = Nu1 itvallablr. 

become more expensive than domestic gi)od\. ancl wc spuitk of ;I wul ~ x -  
uitange-r l l f~ LJc>prt-~iutio~t: conversely, when rJ f c i t l s .  wc c;pc;ik 01' ;I t . rr l l  t x -  
rhunjie-rute nypreriution. Obvic~usly, thc i issump~io~i  hchind 1'1'1' i s  t h a t  e is 
constant, or at lcast ncarly constant, ovt l -  t imc .  

To test this, let us look at the  rcal exchunpc I-ate l'or ( ' i~ni~cla v is4-v is  
the United States during the period 1960-1989. ;is shown in f:igill.c 10-2. 
Because these economies are closely integrated. wc might cxpcct that PPP 
would apply well for this pair of countries. Lct I' hc l h c  C'itniidiiin pricc lcve l  
and E P* be the U . S ,  price level expl-elscd in C;inadi;tn clrill;~~-r (st) that E is 
the e x c h a n g e  rate i n  Canadian dollars pel- U.S, dolliir). N o t e  that r fluctu- 
ates significantly year to year, ~ ~ i t h  large dcpreciatir)n\ hot wccn 1976-1978 
and 1983- 1983, and a largc appreciation during 1985- IC)XX.  Ih~t note ;la well 
that over the  20-year period. the I-cal cxchange ratc f ' r~~r i l  thc hcgitining to the 
end only changed by about 4 percent. Over the long run, t herc i\ ni, diacern- 
ible trend in the real exchangc ratc. suggesting that 1'1'1' rrlipht hu a good 
description over a period of sevcral ycar.; for rhcsc twt) countric5. More 
generally, Paul Krugman  of M I T  has recently found t h i ~ t  1'1'1' works well in 
the long I-un for a group  of major industrialized econutnie.c." 

P. Krugman. "Difl'erenccs in Income Elaclicitic\ and I~tctld\ i t1 Kr:d I:xct\;~njy Kate<." 
Eiiri~prun FI(,r>nr>mir. R r v i r ~ r .  Mil! 1989. 
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L 

Year 

Figure 10-2 
The Real Exchange Rate  and Purchasing Punrer Parity: United States ant1 
Canada, 1960-1989 

(I-rr)lr~ l~rtr-r~~nl~r~trnl Mo!~ctnry l'ttntl, Internahonal Financidl Statistics. 

International Ifiteresf Arbztruge 

At a givcn moment in  time. households and firm3 in the domestic economy 
have a certain level of wealth that has been accuml~lated by past savings. 
This wealth i s  allocated among a portfolio of financial assets according to thc 
charac~eristics of those assets, principally their risk and return. and the 
preferences of agents. (The way that agents sc1ect their portfolio of awctr, is 
taken up in detail in Chapter 20.) 

A fraction of total wealth is held in the form ofmonetarv assets. What 
that fraction is, of course, dcpends on thc value of tran3actions expec~ed in a 
givcn period, and the opportunity coct of holding money, And, as we saw in 
the previous chapter, households must choose between an array of monetary 
assets-currency. demand deposits, NOW accounts, and moncy market 
funds, to mention only a few, Households and firms will also choosc to keep 
part of their wealth in domestic nonmnnetary ahsets-Treasury hills, munic- 
ipal bonds, and e q ~ ~ i t y  ownership of privatc corporations, for instance. In  
our analy3is here. wc shall assume that therc is a single type of domestic 
money, M ,  and a single type of domestic intercht-bearing asset, a default- 
free bond. B. 

If therc arc no exchange-rate restrictions on purchasing forcign assets, 
domestic residents may also want to hold assets denominated in foreign 
currencies. Notice, however, that while local residents want to hold domes- 
tic money, they generally want to hold littlc, if any, foreign money, M". 



302 Part I11 Monetary Economics 

Foreign money i s  usually no1 an acccptablc rnuanh oI'p;~ymcnt in Ihc clomcs- 
l ic economy, and as a way lo hold wciilth i t  tcrlclc to hc infi'ri1)r 1 1 )  holding 
forcign interest-bearing assc~x." '  Fur \implicit y ' \  c ~ i k c .  1 hcn. wc ;i.;cumc I hut 
domestic agents do not hold any  Sorcign mnncy. ;\I::, and tha~ thcy h<llrl only 
one typc of interest-bearing a\set dcnumin;iied in t hc 1l)rcign ~~rt-I-ct1c.p. a 
bond, which wc denote b y  8". 

Under these assumptions. the numiniil vuluc of hoi~\uhtdd\' fin;~ncial 
wealth ( W )  i r  

Notice that while M and B arc measured in local curl-ct1c.y. I { "  I \  thc v;iluc of 
foreign bonds denominated in foreign currcncy. In or~1t.1- 111 cxprc\s thc v;~ luc  
of U* in domestic currency, we nccd multiply fi." by ~ h c  cxuh;~ngc I-atc. 
The rcal value of wcalth i s  then 

Using the PPP rule from equativn (10. I ) ,  wc can crpl-c\c (111.41 ;I.; 

Once M / P  is chosen bascd on the considcl-;itlonl du\crihcii in ('haplcr 
8. the household must then divide the rest 01' i t \  tiniinci;il wci~lth bctwecn B 
and B*. I t  makes this choicc based on an a.;\c\srnunt of thc r isk i ~ n d  rclurns 
o f  the different assets, In  a world of no unccrt;iinty. t hc hou\chold would 
simply check whether S or R" has the highcr r;itc oi' ret~rr-n ;in11 i r r vu \ t  the 
whole portfolio in the assct with the highcr ri~tl: of 1.ctu1-n. 1311t  if ci~pital 
moves freely bctween the homc and foreign ciipitiil rnitrkuts. anti wc ;I\\Llrnc 
that i t  does, arbitrage will upcrate to equalc thc ~-c~i i r ' r l \  {,11 1 hc I wo ii\l;et\. 

Let us sec how this happens. 
The first step i s  to express the returns un I]" in thu dr)rnc\t~c currency, 

so that they can be compared with the return\ on hijlding I { .  I:or Ihc domes- 
t ic assct, the interest rate IS simply i. If  wc t~tkc thc Clnilccl Stiitcs ;is the 
homc country. one dollar invested on Trca\ilry hctncl\ wi l l  hc triln\t.ormc.d 
into ( I  + i )  dollars in thc next period. The ca!cui;~lic~n 01' I hc clollar-dcntmi- 
nated interest rate on R* is a little more ci jmpl ic i~~cd. Thc quc\tion w c  want 
to answer is this: I f  we take $ I  today and invc\t  it in H " ,  how many dollars 
will there be in thc next periodm? 

To calculatc this return, wc nced to takc \cvcr;~l step\, l.il.\l, thc invch- 
tor takes the dollar and converts i t  into forcign currency. Say th;tt thc bond$ 
are French. One dollar will buy 1/E French franc5 in thc cLltrcnt pcriod, 
where E i s  the exchange rate rncasurcd ah dollal-.; pel- 1;rcnl.h t'ranc (recall 
that E is nvrmally quoted the othcr way arwund. iir I : r ~ n c h  f'r;inc> p ~ r d ~ l l i l r ) .  
If the French interest rate i3 i * .  then investing thc I!!: Iyrcnch t'ritnc\ in the 

l o  Hemcrnbcr, however .  some cxcep~icms IO (hi \  f r t ~ r ~ ~  ('t~;lptcr H I n  \orl,c c c ) ~ ~ n l r ~ c \ .  
i'ureign currencies are perfkctty acccptahle as a means of- p;lknlc.r11 (,i good c~u;~li~plc 1 5  thc I J  S. 
dollar in high-inflation American econum~e\).  And In wrnc c;lrrh\. r c ' \ ~ t l c [ l t \  LZIII buy 
forcign money on the black market. but they fiicc high Ir;in\ucllrjn t r l \ r %  1 1 1  ; ~ c t l ~ , ~ l l y  buying 
forcign interat-bearing assct5. 
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foreign bond will yield ( I  /E)(I  7 i*) French franc3 in the  next period. To 
convert this back to dollars, the owner  will havc t o  sell the French francs for  
dollars, at next period's exchange rate E+ , .  Therefore, the return of one  
dollar invested in the French bonds e-rpresseri in U.S. currency is ( E - , / E )  
( I  + i*). 

Arbitrage should ensure that the dollar interest rate on U.S. bonds and 
on French bonds should be equalized, assuming no barrjcrs to international 
tradc in financial assets. If the French assets offered a highcr rare of return, 
for example, all investors would try t o  buy the French assets, thereby bid- 
d ~ n g  down the French intcrcst rate and bidding up the U . S .  interest rate. 
Therefore. in u kind of law of one price for financial assets, we can assert 

This expression can be rewritten as thc following approximation: ']  

Equation ( 1  0.5) [ur  equation (10.6)] states an extremely important rcla- 
tionship culled interest (lrbr'frrrge. As equation (10.6) puts it, it says that the 
domestic interest rate must equal the  foreign interest rate plus thc rate of 
exchange-ratc depreciation. We explore this proposition in greater detail in 
Chapter 20 whcre we examine the qualifications that arise from uncertainty. 
Of course, even without uncertainty, capital controls can undermine the 
relationship in 11 0.5). 

Now we are ready to put together the three basic relationships that we have 
just analyzed to  sce how equilibrium in Ihis econonly is achieved. Remember 
from Chapter  8 that we wrote the equilibrium condition in the money markol 
as equation (8.16)':; with minor manipulation we can write this a3 

Here. M is the supply of money. Money demand M" is given as PQIV(I'), 

l1 Nole that (F,.,,!E)(l - i') 1s equal to 

[ E - :  - El 
I + i * +  

E 

Since i* and (E., - E)/Earc both usually small numbers, their product i s  very small, and can hc 
ignored. 'Then, we have that 

I + i = I  ti'-t E+ I - R 
E 

as 3huwn in  equation (10.6). 

" F-quibl~un (8.16) is tr = PQIM" 
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where V(ij is the velocity of money and is awurncd t o  bc ;in incrci~sing 
function of the interest ratc.  

T o  arrive at a full characterization o f  equili hl-ium. wu now nccd lo  add 
in two other relationships. One is purchasing power p;il-ity, in cqtli~tion IO. I) 
(P = E P * ) .  The other is interest arbitrage. which wc j u 4 1  dcrivud i n  cqr~iltion 
(10.5). For the moment. we will restrict ourselves to ;in cqt~ilihrium condi- 
tion with prices, the exchange rate, and othel- val.iable\ hcld conslant, \o that 
E = E. With L' = E +  , ,  the relationship in { 10.5) boil.; down to thc iirnpler 
statement that domestic and foreign interest ritcs arc equal: 

Because the domestic: interest rate i s  cqual lo the world r:~tc i* (which 
we take to be fixed). the velocity of money, which dcpcncl\ on thc inlcrcst 
rate, is also fixed. 

We now put together all these piece\ to find a iimplc rcl;~~ionhip 
between the money supply and the exchange rarc. Using thc moncv market 
equilibrium in equation (10.7). purchasing pawer  pilri iy in equation ( 10.1), 
and the simplificd expression for intt-resl arbitrage In ( IO.h), wu fiod Ihe 
following key relationship: 

The relationship between M and E is shown in Fig~1t.e 10-3. NotIcc th;~t ;I\ W 
rises. money demand M also goes up. A dcprcci;ition (th;lt ix, ;I I -~LICI  of E 
Icads to higher domestic prices and therefore to a p ~ - c ; ~ ~ c r  rlcm;~r~cl t'or moncy 
balances. 

Equation (10.9) can be used to desclibc M ah ;I function 01' r)r,  cun- 
versely, Eas a function of M .  In the first catse. we h i i ~ . ~  M - ( j  1'' V ( i * j .  
In  the latter case, we hrite E = [M V(i")j!(P* Q 1 .  Whcthcr  nmc wan1 l o  think 
of the relatiomhip in equation (10.91 as .+I as a rtrnctiut~ of k,', 01. ;i\ I <  ;is a 
function of M depends on the kind of exchange-rate \y\lcrn kcirlg rnunagcd 
by the central bank. 

If the exchange rate is-fixed by thc ccntr.al bank ,  thcn cq~~at ion (I0.Y) 
should bc rewritten in thc form showing IM ii\ ;i t't~ncliun of rhc lcvcl of E 

Figure 10-3 
The Equilibrium Relationship Between 
M and E 
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Fig11 re 10-4 
The Equilibrium Iiclationship Between M 
and P 

chosen by thc ccnlral hank: 

Under fixed ckchange rates, the stock of money in the economy ad ju~ t s  
autom;~ticalty, or c~ttu'o,q~noi~s(v, so that (10.10) holds for the value of E 
sclcctcd by the ccntri~1 bank. Wc shall see  precisely how this happens in the 
next scction. On thc other  hand. i f  the exchange ratc isj i~.r ihlr ,  thcn equa- 
tion (10.9) should be rewritten in the form showing the level of E that is 
consistent with thc level of M that thc central bank has chosen: 

In technical terms, if the exchange rate is fixcd by the central bank, 
then E becomes an c.rogetrtrlt.r variable in equation (10.10); that is. E is 
dctcrrnined by forces outside of the modcl (in this case, by the policy prefcr- 
ences of thc central bank). M, on the other  hand, i h  an endogenous variable, 
that is  dctcrrnined by  the equilibrium conditions of the economy. If the 
exchange ratc floats. then E is an endogenous variable in equation ( 10 .1  1 ) 
and ;W becomoa an exogenous variable. 

Notice that for given output and the external interest rate, there is a 
pobitive linear relationship betwcen money and prices, just as there is be- 
twcon money and the exchange ratc. As Figure 10-4 shows, a higher amount 
of moncy accompanics a higher level of prices in the economy. When the 
monty supply is at the level Mo,  prices arc at Ihe level P o :  when the moncy 
supply is at thc higher level )Wt .  prices are also at a higher lcvel P I .  

In Chapter 9, wc defined open market operations. As we now analyze some 
o f  the effects of such operations on the economy, we shall sec how the 
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rcsults differ depending on whether the economy i h  i)put.riting undcr l ixcd or 
flcxible exchange rates, 

When the central bank makes tl purch;i\c i~t 'hund\ in thc opcn mitrkct, 
we know from equation ('3.1) that initially thc 5touk of high-powcrcd money 
rices, with 

The right-hand sidc of this expresciun. ~ h c  incrc;tw in  thc ccntral 
bank's holding of govcrnment debt, measurc4 Ihe 41/c oL' thc opcn ~n;~rkt.l 
operation. High-powered money initially ri5c.l by the alnount oE111c pi11-cha5c 
of bonds. R u t  domestic household3 find that they have mor-c rnilncy thi in 

thcy desire to hold at the givcn intcrcct rate\. ptices. and Incornc Icvclr. 
Money holders will thercforc try to convert part uJ' thcjr- C X U C S ~  money 
balances into the other forms of wealth. B and U * .  [3u1 dcnh;tncl t r~r  11 cannot 
abwrh  the excess domestic money because pul-chaw\ of'/I by home housc- 
holds with excess cash simp1 y produce excess mcjncy holdings for thc houw- 
holds that sold the bonds. Nor can changes in intcl-c\t t;itc\ ;th\orh the 
excess supply of money because international a]-hitr;~gc keeps i cqi~al to i'. 

Thus, the excess supply of money lead\. ; ~ t  Ic;~.;t in p;trt, to rtn incrcase 
in demand for B * ,  the foreign asset.13 Household\ rr) to buy fi~rcign cur- 
rency with thcir domestic money holdings so that thcy can convert the 
foreign currcncy into foreign bonds. In this way, thc excc.;h si~ppl y ol'rnoncy 
starts to raise the price c ~ f  fc~reign cxchange, or, put anuthcl- w i l y ,  higher M 
leads to an incipient dcprcciation of the exch;~nge ~-;ltc, Now Ict u:, scc what 
happens, first under fixed cxchange rates. and thcn undcr floiiting cxchange 
rates. 

Fixed Exchange Rates 

Because E cannot move undcr a fixed-rr-lte I-cgimc. thc central hitnk will 
stand rcady to intervene in the market lu prcvent Ii from dcprtlciiiting. I n  
particular, the cen~ral  bank will sell forcign-cxchangc rc\c~.vc\ in 01-dcr to 
prevent the price of forcign exchangc Krom rihing ~ t h ; ~ t  i x ,  to prcvcnt 1: from 
depreciating). Thc central bank's sale o f  foreign-cxch;tngc I - C S C I - V C ~  tu the 
public causcs the stock of high-powered rnoncy t i )  frill. ;lncl the increase in 
the rnoncy supply caused by the origin;il opcn markct c?pcr.:ition i \  rcab- 
sorbcd. But as long a >  M remains higher than it was bcti1r.c thc opcn market 
operation, the excess supply of money will continue. 'I'hc ccntr;d hiink will 
have to keep selling re5erves until M returns all t h t  wily d o w n  10 lhu lcvcl 
that i t  started. Thus, if the central bank had undzl-tiikcn thc open market 
purchase with the goal of increasing the  money supply, i t  will hc 1'1.ustratcd in 
achieving that goal. l 4  

In the very bhort run. dnmes11cinLerehl r;ltc.; [nigh! (;ill r e l ; ~ l ~ \ c  t <>  Iu~cipn ~ - ; ~ t c \ .  h u t  lhi\ 

WOLIJJ quickly lcad to a shift in demand toward the fol-sign ;r\\ct. d ~ i v i l i g  ~ l o w n  thc p ~ c c  trl 'the 
dorncstic bond (and lhcrefbre incrcwing the domestic Intcr,trl I - ;~Ic)  u n t ~ t  t i" I \  tc\turcd, 

'' The idea that a monetary expansion translare\ i n t o  ;I lo\> o l j o r c i ~ n  cxct1;lrr~c rcyervcl; 
is a basic result of  the monctnry appruach lo the balance r)f'p;i!nrcrrl\. ; I  I'l;~rncwtr~-k th:lt dates 
back to David Humc's work in  the eighteenth century .  
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In the end, the central bank loses in reserves exactly the amount of the 
o~.igit~al increase in the money supply. In particular. wc find 

E(B:+ - Be 
I ,, 1 )  = -(Df - &'-.I) (10.12) 

When the dust has scttled. the centrd bank's balance sheet will sha\v fewcr 
foreign-exchangc re5crvcs exactly matched by morc domestic bondc, with 
thc Iota1 value of assets unchanged, The quantity of moncy. on the other 
hand. rcmains unchanged: 

Thc ba1;ince sheet for hcsuscholds now shows fcwcr domestic bonds. 
exactly matched by a higher lcvcl ul'hreign bondc. But moncy holdings are 
iinchanged. Thjs observation leads us ro thc truly ]-emarkable rcsult that in (1 

f r . r r d  ~~.ut.hrlrlgc-rnrr rcgirni., r t ~ i r h  Jrcar rupital mobiiiiy, rhcd c iwfrnl hcotC, 
cvrnnor rdJil( f r h ~  qrfonti~? of'monry. Any attempt to du so. cay, through an 
open market operation, just produces a loss csf international reserves, Thu5, 
the money 5tock i> endogenous, and not controllable by  the central bank. 
And, as we will see later, in Chapter 13, this remarkable conclusion extend5 
cvcn to the Keyneqian case in which output may fluctuate with agpregatc 
dcmand. 

Thc c!ff:sei c.oc.Sfi~.irrrt (CIC) of an open market operation i s  defined as 
the ratio of the loss of foreign reserves to the increase in the central bank's 
bond holdings. Tcchnically. OC is defined as 

In the simple model wc arc considering. the offset cocflicient is - I becausc 
thc gcvernment exactly loses in reserves the value of the bonds that i t  
acquires. In morc complex models (for example. with less than full interna- 
tional capital mobility), OC lends to be betwccn - I and 0. 

Some interesting empirical work has been done o n  this subject. In a 
well-known article, Pentti Kouri and Michael Porter1' studicd the magnitude 
of the ot't'hct coefficient for Germany, Australia, the Netherlands, and Italy. 
The analysis was confined to the period 1960-1970, when these cccmurnies 
wcrc uperating under fixed exchange rates. Kouri and Porter's e~t imatcs  
show t ha1 the OC'  fluctuates bctween -0.8 for. Cierrnanv and -0.43 for Italy, 
In othcr words, expansionary monetary policy provokes an of'f'sctting loss of 
reserves that rangcs from 80 percent of thc initial expansion in Gcrrnany lo 
43 percent in Italy. 

How c a n  the value of thc offset coefficient be diffcrcnt frum the valuc 
- 1  that is predicted by our model'? As usual. the model outlined in this 
chapter simplifies reality in  that. among other things, it assumes perfect 
capital mobility, a condition that overstates the degree of global capital 
market integration. Nonetheless. the theory outlined in thi5 chaptcr does a 
goad job of predicting thc qualitative effect of an open market operatiun on 
official rcwrves and the moncy sirpply for a small, opcn economy operating 
under fixed exchange rates. 

" Thrir paper. "International Capital klou-s and Porthlio Equilihr~iurn." was puhli5hed 
in ~ h c  Jor i r r~rr l  r?! I ' o l i ~ i c w l  Ec,onon~?', May/Junc 1973. 
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Flexible Exchange Rates 

As we havc seen, the excess 5upply of money following ;in open market 
operation translates into increased demand for K<)~-cign curtcncy. Whcn the 
exchange ratc then starts to depreciate, undcr ;I flcxihlc cxchiingc-r;itc: re- 
gime the ccntral bank does not intervcnc. As ~ h c  c x ~ h i i t i g ~  I.iitC conl in~lc~ 10 

depreciate. dorncstic prices increase in  cq  ual pr-opol.tion. iiucord i ng to pur- 
chasing power parity-that is. depreciation raj\c\ lhc r l omc \~ ic  currency 
price of the foreign goods, which raises the domchtic PI-icc ~d'clotncctically 
produced goods as well. In tul-n, the price r iw act\ to currcc l  thu  cxccs\ 
supply of money by reducing thc rrrd quantity o f  m i m u y .  Noticc I hilt i t \  long 
as MiP rcmains highel- following thc open mal-ket puruhii\e (OMl'). ;in CX- 

cess supply csf money remains. and this ccuntinuc\ tu pu \h  Ihc cxct~iingc rate 
and prices upward, Ev~nlually.  price\ will risc In pruportion to tbc incrcasc 
in the money stock, so that MIY fall+ back to i t \  initial Ievcl. .l 'hul;. the 
excess supply of money is resolved by a rise in domcrlic PI-kc\. and rcal 
money balances fall back to their levels before thc opcn rn:~~-kcl purchaw. 
Money and prices rise by thc same proportion in  thi4 c;r\c. 

We can sum up our discu>sion so far with thc fol1owing I,;~.;ic .;tale- 
ments. Under fixed exchange ratch, thc muncy stuck i.; cridopcnc,u\ and the 
exchange rate i 5  cxogenous. Under flexible r;~tc%. thc rcvct.\t i h  11.tlc; that isl  
the exchange rate is rhc endogenous variahlc, while thc srock clt '  rnoncy ir 
cxogenous. These results. however. must be itmcndcd ufhcn thc economy 
has capital contl-01s. and we shall lovk a1 that caxc latur in [ h i \  chi~ptcr. 

In this section, we discuss the alternative global ;II-I-itngcmcnts which ;ire 
possible undcr a fixed exchange-rate sy.;~cni. The hasic idcii i x  that when two 
or mote countries have a f ixcd exchange-ratc arfiingcmcnt, thc rc\pt,n\ihility 
for maintaining the fixed exchange rates can hc ;illocatud i imi lng fhc ccntral 
banks in a variety of ways. 

If there are two countries. for example. then thctc ;(I-c thrcc bii41~ w;iys 
in which the responsibility can be shared. Fir\t, both ccntr.;il hiink., ciin peg 
their respective currencies to gold 01- to a common Third currency. Sccond, 
one of the ccntral banks can undertake thcf i r l l  responxibili~y 1 0  rnair~tain Ihe 
fixed exchange rate, whilc the other ccntr;~l hank opcri~tcx without i~ttcntiun 
to the  cxchange rate. Such an arrangement i~ known ;IS ;I irniI;~lcral peg. 
Third. the two central banks can sharc the responxib~lity l'or maintilining the 
fixed rate, but without rcl'erence to a third cur.rency or- to  goid. .]'hi\ kind of 
arrangcmcnt is called a c.ot>pt3rnlivc>  PO^. Let us conhitlcl- ci~ch of thew three 
exchange rate at-rangemcnts in greater detail. 

The Gold Stanclard 

The ot-igins of the gold ~tandard date to thc cli~rly uightccnlh ccntllry in 
Britain. It was not, however,  until the seci>nci hall'ot'thc ninetccnlh ccntury 
that the gold standard became \~l(idcly acceptcd throughout thc worltl. Ana-  
lysts havc singled the 1870s as the start of the cla\sic;il gold standitr-d period. 
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and have dated the demise of the systcm to the early 1930s (with a significant 
interruption during World War I and its aftermath).lh 

Under thc gold standard, thc ccntr;ll hank fixes t h e  domestic currency 
price of gold. so that 1 ouncc of gold is assigned a iixed nominal price in  
term5 of thc local currcncv. Thc ccnrral bank then uses a stock of gold 
reserve5 tn stabilize thc pricc of gold, by buying or sclling gold at the fixed 
price. It1 the United States during 1914-1933, thc pricc of 1 ouncc oc gold 
was tixed at 20.67 dollr~rs. or one dollar was equivalent to about 0.05 ounces 
uf gold. When two or more cun-encies are tied to gnld in thi\ way, thcy 31-c 
also fixcd in vuluc ro each uther. 

The gold jtandard imparts a crucial econonlic relationship o n  the world 
economy. Thc moncy supply and lhc price level in each countl-y depend on 
the global supply of gold. Whcn thcrc i s  a gold discuvcry, as in California in  
1849, money supplies and priccs tcnd to rise in all coirntries on the gold 
standard. Whcn thcrc is a long pcriod with l'cw new gold discoveries. as in 
the period 1873- 1896, then world priccs rcnd to he stable or to fall. 

These cruciai properties can be shown in a simplc two-country model. 
Suppose that I ounce o f  gold has a pricc of P,q units of hunlc currency, while 
I ounce of gold has a price of Pg* units of foreign curr-cncy. Thuh, there are 
PK units of home currency per Yg* units of foreign currency. so that thc 
exchangc rate (in units of home currency per unit of foreign currency) is 

Consider a numerical example. I f  1 ounce of gold has a price of 20.67 dollars 
and 1 ounce of gold has a price of 4.25 poi~nds sterling. t he  exchange rate is 
dollars per pound ( E  = $4,86/f). (This was the case in 1925,) 

In the purest form of a goid standard. the central bank holds gold 
reserves that are equal in vali~e to the amount of paper currency that it 
issues. The stock of paper currency changes only when the central bank 
buys or sells gold reserves. Guld may also circulate directly as money:  in the 
form of' gold coins. Thus, the money stock in the home country ( M }  is equal 
to monetary gold in the country, where the monetary gold is dcfincd as thc 
sum of the central bank gold reserve5 plus the gold circulating as gold coins. 
Let GS be the stock of monetary gold in thc home country i d  GS* he  the 
stock in the foreign country. Then. since the money supply equals the value 
of the monetary gold in each country, we have 

For illustrative purposes, assume that the "world" supply of monetary 
gold in this two-country modcl is fixed in the amount cis,, . and i s  divided 
between the two ci>unfrie~: 

U S  t GS* = Cis,,. (10.17) 

I h  An excellent and ncccssihlc aonlysi5 ot the puld slandard-and of modern propr,cal$ to 
rcinstituie it-is Richard Cooper. "The I;uld Stnndarrl: Hislurical FilcI\ 21nd Fulure Pro.;- 
pects,' ' 8rr)ohing.s Pc1p~r.s <,n Ec~<jnc?tnid: Ad,t i r : i t~  ho.  I : 1982. 
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GS,, is determincd exogenously , by thc toral amount  OF gold t hil t  has hcen 
discovered and mined. minus the gold that i \  usud t i ) r j c ~ c l r  y ,  indu\ t ry ,  or 
other nonmonetary purposes. 

The moncy demand in each country may be spcciticd in thc ~i\ual way: 

From these equations (10.15, 10. Iha. IO. lhb. LO. 17. 10.7;1, 10.7h) and 
the purchasing power parily condition ( P  = hi"). it  I \  \t~-;iightL'orw;~~.CJ to 
derive the following rclatinnships. 'I'he stock oi' world Inonct;~ry gultl dcler- 
mines the stock of money in each country. 130th ,%! iinrl M 1  arc h~rnply a 
linear [unction of the world gold stock: 

Once M and M" are known, it is easy to find the price Icvcl in c ; ~ h  country, 
since P = MVlQ and P* = M*V*!L)'. Thus. utc i int l :  

where k is a parameter hetwccn O and 1 [ X  = PC'*/( b'Q+ + b'+Q)j.l''I'hu\. the 
money stocks and price lcvels in the two ecortomiex are dctel-mincd hy the 
ccwrfd gold stock. A given proportionate I-ihc in  Ci.S,,-say, hcc;~usc oE;1 gold 
discovery-raises prices by the same proporliun. 

Notice also from (10.1Sa) and (10.18b) thal thc price Icvclh tcnd to 
decline if US,. rcmains unchanged while output I-iscx. If Q and Q+ incrcase, 
but there are no gold discoverics, there would bc ;lJiill in Ihc pricc Icvcl. ?'he 
reason is straightforward. Higher 12 and Q* lcad t o  an incrcasc in thc de- 
mand for real moncy balances. But if the supply of moncy i s  unchanged 
because GS, is unchanged. thcn the  higher demand for rc;d rnrlncy balances 
must be satisfied by a fall in the price level l-athcr than n risc in the money 
supply. 

How do these predictions squarc with the actu;ll cxperiencc undcr the 
gold standard? As it  turns out, the predictions work rcmark:lhly well. Figure 
10-5 shows the evolution of the price indcx in the Unitcd Stateh from 18 10 to 
1914. There are four key phases. 

During 1816-1849, world output was rising whilc littlc ncw gold was 
discovcrcd. Consequently. prices tended to fall in thc Unitcd Sl;~tc> (and in 
other countries linked lo gold). From 1 X49 to about I X70. l'ollowing thc major 
discoveries uf gold in California and Auslralia, pricch r c , ~  significant1 y. 
During 1870 to the late 18YOs, once again output tendcd lo cxp;~nd. hut little 
new gold was discovered. leading to a pcriod of falling priccs. I;in;illy, during 

" ]'he algebraic derivation to obtain equation+ I 10. IKii) .  I 10. IHb l .  I IO.IY:l) .  i~nd  I LO. IYb) is 
shown in the appendix to this chapter. 
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Figure 10-5 
The Wholesale Price Lcvel in the United States, 1810-1914 (1910- 
1914- 100) 

(/'rotti L;. F. h'urrt,tr l i f 1 t l  r ,  A.  I'P~ZTS~>~I> Prices, ]uh) i  \%11ry, \;L>ZL* h r k ,  lY.Z,3, pp, 12- 1 3 , )  

1896-1913. there were crncc again significant increases in the world stock of' 
gold, accompanied by incrcascs in  the price level. 

Despite obvious diffcrcnccs in national circumstances, price move- 
ments throughout the period 1820-191 3 were very closely related across the 
major indus~rial countrics (Francc, Germany. the United States. and the 
United Kingdom), as shown in Table 10-5. This supports the assumption of 
purchu\ing pcswcr parity that was made in the simple model discussed car- 
lier. All of the countries reflect the four phascs just described: falling prices 
during I X I h- 1849; rising prices during 1849- 1873, falling prices once again 
during 1 X73- 1896: and rising prices during 1896- 191 3, 

A Unilateral Peg 

Anorhcr way to f ix  the exchange rate between t w ~ o  countrics is fur one 
country to hear the full responsibility for keeping thc exchange rate fixed. 
Thi5 i, called a unilateral peg. The pegging country adjusts its monetary 
policy in order to preserve exchange-rate stability. Thc central bank stands 
ready to b u y  or sell foreign exchange at thc fixed exchange rate. The fnreign 
central bank. by contrast, docs not undertake any actions to support the 
exchange ratc and i b  thus free to vary its monetary policy. 

A typical example of a one-sided peg is that of a dcvcloping country 
which sets its rate vis-h-vis the U.S. dollar (still the most popular currency 
for peggers. as was shown in Table 10-1). When Brazil, for instance. pegs its 
currency to the U.S. dollar, il is thc rcspon5ibility of the Central Bank of 
Brazil, not the U.S. Fcdcral Rcscrve Hoard, to sustain the rate. And if the 
Brazilian monetary authority faces a balance-of-payments problem and de- 
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PRICE LEVELS IN FRANCE, GERMANY.  T H E  U N I I  I:])  S I A,I I:S, , I N n  
T H E  UNITED KINGDOM, S E L E C T F . ~  Y F A H S .  IXIh- 1913 

- . . . . . . . . - - 

I!niied Clnited 
Year and Period France Germany States Kingdom 

-. -. . . - - - 

Indexes (1913 = 100) 
1x16 143 94 1 3 0  147 
1849 94 h7 H2 Xb 
1873 122 114 137 130 
1896 69 h0 h4 72 
1913 1 00 100 I00 I1H) 

Changes (percent) 
18 16-1849 -33 - 29 4 5 4 I 
1849- 1873 3 0 70 (37 5 l 
1873- I896 - 45 - 40 3 3 - 45 
1896-1913 4 5 45 5 0  3 0 

Source: R .  Coop*>r. ''T~Ic, Go/({ S!~lnJclrd: Hi.t /o~-i( ,(~I !-,I< 1 3  0 1 1 < /  t f i / f { f c  / ' ~ ~ I I J ) ~ , I  / \ .  ' I ~ I G I I > ~  
ings Papers on Economic Acrivity. .Vo. I .  198-7, 1). 9 

cides to devalue the rvuzndo vis-ri-vis the dollar, thc 1;ctI has litllc 01- t i c )  $;I). 

on the decision. 
Under the Bretton Wood\ par value syhtum. which guvcl-ncd I nlcrna- 

tional rnunetary relations among the induhtrialircd coun~l-ics 1'1-om I944 tu 
1471, al l  countries except the United States opcr;itcd on a unil;i(cr;~l pcg tu 
the U.S.  dollar.Ix Individual countries pegged their cul-rcncic\ lo thc dullar 
and bore the responsibility to sustain the exchangc I-iitc. 'I'hc II .S .  rnorlctary 

authority almost never intervened to maintain a 5t;ihlc cxchiingc r x t c  vis-a- 
v i s  another currency. International reserve\ ul' rncmhcl- ci~tlntr'ic.; wc1.c held 
in gold ordollars, which could hc used to stabi l i~c thc durnestic currency vis- 
A-vis the dollar. 

Thc United States had no direct responsihi1i1); in ril;iint;~ining the cx- 
change rate of the dollar. I t  could vary thc  rnunuy \upply wilhr)ut l-cgiirci to 
the exchange ratc, since all  the 0fhc.r countrich it1 the war-Id h i d  11) iidjugt 

their monetary policies in  tine with ~ h c  U .S. monct;try politic\. 'l'hc llnited 
States did. however, have one importan1 obligation that p u ~  ;i constri~int on 
i t s  monetary policy. 'The United Statcs was required 10 \t;~n<l r.ciidv t c ~  con- 
vert dollars into gold at a fixed price. The price o f  gc)lcl wa.; ~:\t;~hlil;hcd i i t  535 

lUTht Bretton Wood3 system gel\ II\ niimc t't,on~ thc c ~ t y  r ~ t  I l r i . ! t r~n  WINMI\. U ~ R  
Hampbh~re. where the International Monetary Confct enc.c 01' [ h e  I ln i rc t l  : ~ r ~ i l  j \ \ \ o c  i;l lcd Na. 
lions wa5 held in July 1934. This agreement tht  i r l rpr , i r~ l  of t hc  lwrj I I W ~ [  ~nll~~cnt~al 
ecvnornisls that participated in thc mccting and i r \  pt-sp;lral~nn . -  J o l ~ n  M : L ~  [I:II 11 K C ~ I I C . \  (!I 
Great Britain and Harry Dexter White of the U n ~ l e d  St;~lc\ .  It u ; 1 5  \ ~ x ~ ~ c . r l  11) 34 co!lntrIc\ ;rnd 
laid the foundations of the Inttrna~iunal .Clunet;lrk Fund ( I h l  t 1. iind thc ~ , I I  \:;rluc \y\lcrn or 
exchange rales. A delailed analys~s of rhc Hrctton Wt>c>d\ \)\tern t y  prc~v~~lc~l hy l<ohcr.I Solo- 

mon, The Internariunlrl M ( > r i e r ~ r r ~  .Sy\rrm 1'145-I(17Cl tKeu Y u r k :  ti;lrpcr Hr How.  11)771. 



Chapter 10 Money, Exchange Rates, and I'rices 313 

pel- ounce, which remained valid throughout the period 1944- 1971. ( I n  prac- 
tice. as  U.S, gold reserves fell in (he 1960s. the United States often discour- 
;iged I'orcign governments  from converting their monetary gold into dollar+). 
In short. the Hretton Woods systcm instituted a kind of gold-cxchangc stan- 
dard: t hc currencies of participating countries were convertihlc into dollar\, 
and dol l~lr  rcscrves of countries outsidc the United Stales wcrc convertible 
into gold by the United Statc.; at  a fixed price (though with w m e  consider- 
able discout.;~gement from t hc United States).  

Let us  now a n a l y ~ c  a one-sided peg in a furmal model. W e  assume that 
the humc country bears the responsibility for pcgging the exchange 17ate. 
whilc thc forcign country chooses monetary policy Ol.f*) without regard to 
thc cxc-hungc rate. (Thus, in the Brctton Woods system, the Unitcd S ta tc l  
plays thc  rclle nf the "fut-eign" country in this mudel. sinc-c i t  was fruc to 
chousc monetary policy without rcgard t o  the exchange ratc. j The kc); to the 
onc-siricd pcp is that all txlevant nominal magnitudes-such as thc moncy 
srrpplics in tbc two countries and  thc price levels-are detcrmincd by thc 
torcign country 's  choice uf M". In other  words. the foreign country (the one  
that does not intervene l o  stabilize t he  exchange rate) detcrmincs the mone- 
tary variables in the same way that the wot.ld gold >lock did under the gold 
standiitd. This ih  obviously quite a pl-ivilegc for the foreign count]-y! 

To sho\v this formally, we start bv writing the foreign pricc Icilc! us a 
function of iV*. It is immediate from equation (10.17b) that 

Since pi~rchasing power parity holds ( P  = EP*). then 

NOW, [rum cyuatinn (10.17a) and (10.20h). we can determine thc cquilibriutn 
valuc of thc money supply in thc home country as 

Thus,  a change in thc money supply in the foreign country is transmit- 
ted ro foreign prices ( P " ) .  domestic money (M). and domestic prices. A 
givun percentage increase in M" lcads t o  the samc percentage increase in P*. 
P, and :\.I. The  forcign country thcrefore determines the world inflation ratc. 
Thc home country. which musr sclect M in order to maintain the fixed 
exchange rate, has absolutely no effect on thc nominal magnitudes in the 
cconom q' ! 

When tharc arc il' countries (with M > 2) in a fixed cxchange-rate 
system. i t  is po5sible t o  have the first N - I countries each undertake lhc  
burden of pcgging to the Nth  country. Thc Nth country then is free to sel the 
monctarv policy as it seas fit, and all E ~ C  other countries adjust their money 
supplies in order  tu keep the exchange rates stable. Once again, the A7th 
country sets thc basic nominal parameters (money supplics and price levels) 
in all the countries in the fixed exchange-rate system. Thc United States was 
the Nth country in the Brctton Woods system. though the freedom of ma- 
neuvcr of the United States  was limitcd to  some extent by the obligation of 
the Unitcd States  tu maintain gold convertibility at $35 per ounce. 
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A Cooperative Peg 

Fixed cxchangc rates are sometime\ mainti~incd ; I \  ;I \h;~l-ccl ~.cspon\ibility 
between countries. These types of ag~*ccmctit\ hii1.c hccn iidoptccl by closely 
linked groups of economies, huch as thc n~cmhcr., of thu t l~l~-c~pc;~n Monclary 
System (EMS)." The EMS was created i n  1979 with ~ h c  intcnfion o f  limiting 
exchange-rate fluctua~ions among the uoun~rich in thc I<uropciin Cornmu- 
nity. The EMS brought with i t  a new monctiiry uni! of ;iccrlunt, ~ h c  turo- 
pean Currency Unit (EUU) ,  which is ;I bahkct of currcncics oL';dI ihc coun- 
tries in the European Community. 

The exchange-rate mechanism ( E K M )  of thc I<MS ix .  h;~\ic;~lly, a 
scheme of r-ldjustablc pegs among member coun~~-ics. with ii nil]-I-ow band for 
fluctuation. The currencies inside the EMS, howcvcr. float with I - C S ~ C C ~  to 
the currencies outside of the E M S .  The EMS c\t;~hli\hc\ a pepgcd r , r ~ / f ~ r a i  
mle for each EC country. as the price of one EC'C! i11 unit3 oi'thc ctll~nrry's 
currcncy. Central rates are fixed, hut are subjccl to spol'iidic: ~-cvi$ion% at 
times of realignment, LC countries thal h a v e  jaincd thc  1;IIM h;~vc hccn able 
to opt for one of its two variants: a nari-ow biind, which ;~l lr~u\ curl-cncics to 
fluctuate up to 2.25 porcent nn each side of thc ccnlral r;~tc, ;~nd ;I broader 
band, which permits fluctuations of up lo  6 percent on each sidc ol' the 
ccntral rate.'0 

Every two currcncies in the EMS havc a h~lt,rt,,wi c.r,,rrrtrl r . r t t r J  dcter. 
mined by thc ratio of thcir ECU contra1 raleh. C'cn~t-ill bank\ oi' ilny two 
countries are forced to intervene &hen thcjl- hiliitcrul exch;ingc r;~tc rc;iches 
the limits of the hand (2.25 pcrccnt ;tbove UI- hclow thc c.cnll-;tl ritte in the 
generality of the cases) .  Since thc EMS w;i4 cvnccivcd iI\ ;I coopcr;ltive 
arrangement, countries are supposcd t o  sharc lhc hi~l'dcn ol' ;~i!j~~hltncnt. 
Thus, intervention i h  to be madc .joitrrl.v by thc two rnunct;ir-y ;tuthoritjcs 
involved. W h e n  a particular currency i c  tending to r l ~ p r c ~ i i ~ t c  vi\-:I-vi+ an- 
other currency, both centr.nl bank3 must intervcnc in orclcl. t o  h11y the weak 
currency by selling thc 311-ong currcncy. 

A cooperative peg system does nut pcr~ui t  i t n y  ccruntry to carry out a 
completely independent monetary policy. At Iciist in PI-inciplc. thurc is no 
N t h  country that plays the rcslc played by the United Sl;~lc.; tluring the 
Bretton Woods period. The ability tu purwc rniinctary pillicy i h  ti~rmally 
symmetric for all countries in this scheme. Somc ;~n;llyhfh h;~vc ;~rgucd, 
however, that the EMS is not in PI-uctice u coopcri~livc pcg, h11t i~ in i'i~ct a 
system of ono-sided pegs in which Germany ic thc Nlh  coilntry. In cswnce, 
Germany is at the center of a "grcatcr Deutschc mark ar.ei~," in  Ihc same 
way that the dollar was at the centcr of the Hr.clton Woocl5 s y  \ t  ern.:' Argu- 
ments in support of this view are that countrich which h;~vu hccn ~lnithle or 
unwilling to follow Gcrrnany's monetary pcjlicy havc h;~tl to ;I~!~LIL;I their 
exchange rates vis-a-vis the Deut5ch mark.  

19 A good analysis uf thc EMS is h u n d  i r i  F r i ~ n c e \ c t ~  ( i i ; ~ v ; ~ / / ~  ,IIIJ / \ l t ~ c . ~ t r l  (;trrv;~nnini. 
{.inriling Exrhunpc. Rrrtr Flr~xibil ir~ 7.1~0 Drrr>pc.ir*f . igd)rr i , / t r r \ .  . S r . r r . ~ r t .  .Vl l 1'rc.s~. ('~IIII~I- dye, 
M.4.  19x9, 

'I' A11 EC: nalions arc member5 of thr EMS. 2\ 01' I ~ i c  I9YII. 1 1 1  0 1  I I IC tl iounlrich had 
alstl joined the EKM. 

I ,  ,"' 
ulava7ir.i and Giovnnnini. l . i fn i~ inc  I:.rt hrrrg t*  ) < r i f t .  I Ic t ihi l i t  Y 
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Why have countries accep~ed this siruation? Prewmably, because they 
value sharing the anti-inflatiunary reputation of C~I-many.  which is an impor- 
tant ashet at the time of piirsuing disinflation. Analysts have gone as far as 
describing Ihe EMS 21s "an arrangement for France and Italy to purchase a 
cummilment to low inilation by accepting German rnonulary policy ."" Re- 
cent pruposxls to move from thc EMS to Europci~n Monctury Union are 
discusccd in C'haprcr 14. 

Consider thc ciTccts of a change in F in an economy where the centrat bank 
pcgs lhc cxchangc ratc. Supposc thc cconomy starts in cquilibriurn. with 
M = F~f'"L) i l ' ( iX) ,  and the ccntral hank unexpcctedlv and pcrmancntly in- 
creases k;. What are the effects in our model on prices, money. and thc 
balance sheets of the private wctor and the central bank? 

Imrncdiatcly, thc increasc in E leads to a proportionate increase in 
prices, aucotxiing to the PPP relationship. All of a sudden. there is an exce5c 
demand for nloney, since with P*, Q. and V(i") all unchanged, and with E 
increiised. the demand fat. M has risen but its supply has so far remained 
11nch;lnged. Households will try to sell B and B* in order to shift more of 
thcir wealth into M. But salts of B arc to no cffcct: thc intcrcst rate on B is 
fixed :it i - i" by intcrnaticmal arbitrage. and sales of B from onc household 
to anothcr simply shift the excess demand for M from one household to thc 
next. On the other hand. the attempt of the public to sell B" (or equivalently. 
ta hort,ow from abroad in order to increase money holdings) tends to cause 
the domestic currency to appreciate because the sales of B* lead to an 
;iccumul;~tion of foreign money. which is then used tu purchase domestic 
currency. 

Since the central bank is attempting to fix the exchange rate at the new. 
more dcvalued ierel. i t  must intervene in the foreign-exchange market to 
prcvcnt thc domcstic currcncy from appreciating, I t  docs this by sclling 
domo\tic currcncy to buy up the foreign assets the public now holds in ordcr 
to stabilize the exchange tate at its depreciated level. As a result, the central 
bank gai i~s  foreign-exchange reserves. while the public's shortage of money 
i s  allcvi;ltcd by thc bank's s a l c ~  of domcstic currency. This procchs of'hr- 
t i p - c  schangc in tcrvcntion must continue until the excess demand for thc 
domectic currency is met. This will occur when the mnney supply has risen 
in the same proportion as the  currency depreciation and the resulting in- 
crease in domestic prices. 

What is the end result of the devaluation'? The central bank has 8liit1c.d 
t.r.r.r,rcra. 01- in technical terms, run a surplus on the official balances ac- 
count. In selling B* in order to replenish its money balances, the private 
sector h;~s reduced its holding of foreign ashets. In the end, tlrc chenrrcil blolk 
is n~clrl(j ~~t i>r; l f l l ior  ( l ~ i i  tire P ~ ~ V L I T P  S P ( . I C ) ~  i.s made ponrrr  by  tlre d(~vu1irntion. 
The cunrral bank has gained real reserves without increasing the real value of 
its liabilities. M l P .  Households. on the other hand. have sold B* merely to 
~.eturn :2.I:!f' back to its initial level. 

!! St:inlzy F~>cher.  "British Monctnry Prrlic?." in  K. Durnbusch and R .  Layard. cd,.. 
7hr. t ' ~ ~ t - / o t - ~ t ~ ~ t ~ ( ~ c  of rlrc BI.I'INJI ELOIIOIIIY  (Oxford: Oxford Univcrsit! Press. 1987). 
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How has this happened'! The devaluation acts likc ii I;IX. 'l'hc suddcn 
r ise in P sharply redr~ces the household's real moncy h;il;~ncc\. ;I c;~pit;jl loss 
that results in a decline in household wealth wcll ;i\ i t  drop in liquitlity. 
'The governrncnt is the recipient of the capitiil ioss of' hoi~soholrl\. l i l t i- 
mately, the ccntral bank gets to accumulate new foreign-cxchiingc rcxrve9 
as hausehc>lds scll B* in order to replenish tht'ir. rnuncy b. 1 ~i ;Incc\. 

So far. we have hecn working undcr thc dict;~tc\ of thc plrrcha\ing 
power parity I-elationship that cxchangc-ratc chiinpc\ provoke p~.r)portionatc 
increases in the price level. Hnw doeh thc cmpj[-ic;~l cviJcncc \qu;irc with 
this theory? Whcn analyzing the real exchangc I-atc hctwccn ~ h c  llnitcd 
States and Canada in Figurc 10-2. we argued t h n ~  1'1'1' hold\ hcttcr over the 
long run than in the short run, Accordingly. wc tiow rnciisure i~nnu;~l ox- 
change-rate changes and inflation ovcr thc 20-yciir pcriod IYh5- 1985 i'~)r a 
widc group of countries. When we have cumputcd thc ;~vc~-;igc anriu;il r;~tcs 
of inflation and of devaluation (or depreciation) for c ; ~ h  co~tritl-y, wc can 
plot thc results, as shown in Figure 10-6. 

W e  sce hcrc a striking co1.1-elation betweer1 thew t w o  vi~l.i:ihlc~;. (The 
correlation would be prescnt. hut much less striking tr)t.ii tirnc ho1.12on d u n e  
or two years.) Countries with high rates of dcvalur~tiori xuch ;I\ I'cr.11, %BI~C,  

and Turkey also experienced high ratch of infliition of thc .;anlc ordcr of 
magnitude. By contrast, the countries with low ratcx of dcvalu:~tir~n iilxo had 
low rates of inflation. Notice that, in general. inflation is higher !hiin thc rate 
of devaluation for each country. T h i h  i s  as expccled. According to t hc mod]- 
fied version of PPP i n  equation (10.2'1, thc ratc ol' tJr~rncstic inflation is 

Figure 10-6 
Exchange-Rate Changes and Inflation in Selcctcd C:ountrieh ( A n n ~ ~ a l  Aver- 
ages), 1965-1985 

Peru 
Zaire 

c 
0 '2 25 . - 
U 
2 
a 

20 
bl - 5 IS- 
M 

35 
C 

2 10 
w 

Mexico 
Cnlr~rnbia 

- 

- 

- 

United States 
@ Japan Germany 

-5 1 I I I I I I I I I 
0 10 20 .30 411 

Inflation (Percent) 



Chapter 10 Money, Exchange Rates, and Prices 317 

approximatcly equal to the depreciation of thc local currency plus the inter- 
national rate of inflation (in this case, the inflation rate in U .S. dollars). 

Wc have based our analysis up to this paint on the working assumption uf 
free capital mobili~y. But international capital flows are oSten constraincd by 
the munetary authoritics, or by other factors such as deiidult risk or imper- 
fect information, C'apital controls have the efTect ol brcaking the condition of 
intercbt arbitrage. That is. the domestic intcrcst ratc becomes divorced from 
thc international interest rate because asset holders are not allowed to make 
an arbitrage operation if there is a gap betmleen i and i * .  In tel-ms of the nlodel 
we have been using, equations (10.5) and (10.8) no longer hold. 

Let u s  nuw look at the effect of an open market purchasc csf honds 
under conditions of constraincd capital Rows. As usual. we shall assumc that 
PPP holds. Once again, we start first with the case of fixed exchange rate$. 
and then turn to that of floating exchange rates, 

Fixed Exchange Rates wi th No Capi fa i  MobiliQ 

The excess supply of money resulting fi-om the OMP lcads to an excess 
dcrnand for domestic bonds. (Remember that now dcmand is not allowed to 
increase for B*. )  This tends to push up thc price of domestic bonds. and thus 
to drive down domestic interest rates. With free capital mobility. we could 
assume that m y  fall in i would be quickly eliminated by international arbi- 
trage, as wcalthholders sold domestic bonds and purchased foreign bonds. 
But with capital controls, households cannot revcrsc the fall in i by purchas- 
ing forcign bonds because they are not allowed to purchase foreign bonds. 
This bcing the case. interest rates decline after thc OMP, and the fall in i i s  
enough to restore money market equilibrium. Thus, if the money supply has 
gone u p  b y  AM, domestic interest rates go from the initial i to a new level i' 
that satisfies 

Hut this is not the end of the story. Under our normal assumptions. a 
lower i (which is also a lower real in tcrest rate)?' reduces saving and increase 
investment. and the current accounts goes into deficit. And the current ac- 
count deficit has monctary repercussions. With impofis of goods and ser- 
vices exceeding exports, the central bank sells more foreign exchangc to  thc 
public than it buys. The net result is a fall in international reserve3, and u 
declinc in high-powered money: 

Over tirno, thc money supply falls as a result of the current account 
deficit. As the money supply falls, inlcrcst rates start to rise back to their 

:' Hzt i i t~ \e  1'1'1' is assumed to hold. and because the exchange rate i'l con5lanl. (he pnce 
level i\ alzt, crjnrtant. Therefore, the real intere~t rate rwi l l  be equal to the nominal intercst ratc 
i .  Chtinpcc in i are thu5 tanbarnoun( to changes in the real inlerest rare. 
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level bcforc thc open market nperatiun. Thc cul.l.unt ; I C ~ ~ ) I I I I ~  tlcficirh cvcrtitu- 
ally are sufficient to eliminate thc excchs supply of' moncy, ~ h c ~ - c h \ i  tiriving 
intere5t ratcs back u p  t o  their initial l c ~ c l .  and driving thc cllrl-cti~ i~ccount 
back into halancc. 

Notice this VCI-y interesting rehult. N o w  thal thc: c;lpit;il ;~cc.oilnt i~ 
closed: people gct  rid of [heir excess o;i\h h;~l ;~ncc \  by I u t i n i ~ ~ g  C L I I I - C ~ I  ac- 
cuuilt deficits th ro i~gh time ( a s  a result of \pending In CXCC';\  of ~ I I C ~ I I I C J .  'I'hjs 
proccss conlinues until the excc5s $upply o f  Inonc? dic;;ippciir\. 'Ihuri, inter- 
es t  ratcs go back t o  their. original lcvcl. In  the c'11d. t h ~  C C I I ~ I - ~ I ~  t ) i i ~ i k  lo'rc6 
foreign-exchangc re5e1-ves equal to t hc lnit i;11 opcn 1lli11.hct opcr-;Il iorl. 

Compare this proccss with the cast I I ~ '  c;tpitxl rno l~ i l i~  y .  'l'licr-c, rhc 
excess supply of muncy is eliminated by ;I unc-t lmc, ~ I I \ I ~ I I ~ I I I \  c:ipital 
outflow of the private scctur,  in which thc p l - i v ;~~c  \cclor cx~.h;ir)gc\ ils 
exccss money for  foreign rcscl-vcs sold hy ~ h t .  cc1111-;1l hiink. Ycl thc cnd 

result is the same: the moncy >upply incrcil4c i \  c l i~ni~ i ;~ lcc l .  ilritl Ihe central 
bank loses reserves cq~ la l  t i 1  the open ~ n a r k c l  opcr?r~ion. l ~ t ~ t  ~ h c  tir~lirlg and 
channcls through which thih takes effect arc cluitc dil ' i 'c~-cn~. 

Flexible Exchanp Rates Wifh No Cupifrrl M o b i l i t y  

As with fixed exchange I-atcs, under flcxihlc each;~ngc. 1-;1tc4. thc. uxcu~s  
supply oi' money after the open ma]-ket opcl.u~iilns rcndk 10 llrivc duwn 
intere5t rat.cs. A drop  in intercxt rutcs ordinarily p ~ , t ~ I ~ l c c . ;  ; I  crlrrcnl iicct,unl 
deficit. But this is not possible now. I f  lhcl-c is no p ~ i ~ i i t c  c;ipif;ll mohility 
because of the capital controls,  and if thc c'cntl-;)I hiink clocs nc~l d l  I'oI-cign- 
cxchange reserves (bccause it does no1 inrcl-vcnc in rhu 1'oreigr)-cxchi~nge 
market under the flexiblc exchange-rate hyx1c.m). thc economy i t \  ii whole 
cannol but-row from thc rcsl iif the world. 'I'hu-. [hc  ct>mhin;~tion (h capital 
c o n ~ r o l s  and flexiblc exchange rates means that ~ h c  currcnl i~uu{,llril 111114t hc 
in balance at all times. 

Thc current account  s tays balanced following ~hc .  opcn 111;11-kct opera- 
tion becausc thc exchange rate deprccii~tc+,. Thih Jeprec.iilrio~~ Ici1d4, thr-ough 
PPP. to  an increajc in the d o ~ ~ l e s t i c  price Icvcl. 'I-hc pricu Icccl irlcl,ci~sc. in  
turn, eliminates the excess supply of money. I n  the cntl,  1' I highcr. h~rt  M ! P  
is unchangcd. The  result for thc flcxihlc cxchat~gr: cil\c is thcl-ct'ot-c thc u m e  
with and without c;lpital mobility: thc exch;ingc 1 x 1 ~  rlcpr.cui;itc~ cno~lgh lo 

raise prices by thc same proportion ah thc inc~-c;~sc: 111 the nomini~l moncy 
stock, MIP return$ to  its inilial level, and intcl-c\t ralch ; ~ n d  ~ h c  cur,rcnt 
account are  unchangcd by the Oh.II1. 

Devaluation Wzfh No Capital Mobil i fy  

As a final exercise, consider  he effects oi ' :~ dcv;lluution of the c~lrl-cncy in 
rhe case of no capital mobility. Let us start 1.1-om an cquiIihl.i~~m i~thcl  \uppose 
that the central bank dcvaltles the exchange rate. in ;I I-cgitnc 01' pugged 
exchitngc rates. Kecall that in the case of p z r f u c ~  c;ipit;~l mobility. thc dcvalu- 
ation leads to a jump in prices. a 103s or' household crcalt h ;is : I , f i l J  1';1ll\ .  ;l \;ile 
d B *  by the privatc scctor in order t o  I-cplcnihh Mil', ;lnd ;In i ~ l \ t i i ~ ~ t i t n ~ t ) ~ s  
increase in central bank rcwrves .  as the acntral hiink buy.; l'orcign ckchkingc 
and sells the domestic currency in order. tcr pcg thc c . x ~ h ; ~ n g u  rate. 

When capital cannot  move. the devalu;~tion 1c;id.; t o  ;I jump in p 1 . 1 ~ ~ 5  
and a decline in Adif, just ;is before. Hut nou..  ht~uscholrih u:11inc11 dl thclr 
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foreign bond holdings in order t o  replenish M l P  because of the capital con- 
trols. Rather. the dccline in M!P leads to an inmediate j ump  in  thc domestic 
inturcst rate. With thc risc in Ihe nominal intcrcst rate. the t.ral intcl-cs~ rate r 
also riscs (Because this is ii one-time devaluation, the price lcvcl suhse- 
quently stabilizes so that there is no continuing inffation.) But a higher r 
leads to u current account surplus. as S ( r )  - I(r) increases. ?he  surplus, in 
turn, leads to u rise in the domestic muney stock and a col-responding in- 
crease in the foreign-exchange rescrvcs of the central bank, as equation 
(10.20) tells us. Eventually, rhis prcjcess returns the level of rcal money 
balnnccs hack to their levci bcfore the devaluation, and the current account 
returns to balance. 

So far, we have contemplated exchange rates at the two extremes: purely 
fixed lor pegged) and pe~fectly flexible (or floating). In practice. exchangc- 
rate arr;lngcmcnts are often more complicated. For example. when ex- 
change controls exist, the official rate uf exchange does not apply for certain 
tranjactions, and thcy must be carried out af an alternative exchange rate 
(perhaps the rate given in an illegai foreign-cxchangc market). Exchange 
con~rols almost always give rise to a system t7f dual or multiplc cxchangc 
rates. Many developing countries have extensively used multiple oxchangc- 
ratc mcchanisms dospire the fdct that such arrangements are ctrongly re- 
sisted by thc International Monetary Fund. 

In  a typical case of dual cxchangc markcts. onc rate exists for commer- 
cial transactions and a morc dcprcciatcd ratc (oStcn a black market floating 
rate) uxists for capital acciiunt operations. Thcrc arc two basic ideas behind 
this policy, Onc is to isotatc thc goods markct from shocks that might occur 
in domestic and international asset3 markets. Thc second is to limit the 
holdings of foreign assets by thc privatc sector in thc hopc of preventing r-1 

loss of foreign-exchange rescrvcs at t h c  ccntral hank. ,4s wc shall see in 
Chapter 1 [ ,  the central bank may well Iose its ability to pcg thc cxchange 
ratc if it runs uul of foreign-exchange resel-ves when households attempt to 
convert thcir domastic rncmcy holdings into fui-eign currency. A duaI ex- 
change rate. in which thc capital account ratc floats, is often aimed at avoid- 
ing ii mass convet.sion of domestic currency into foreign financial asscl\. 

OIIC problem with a dual exchange rate arises when the pap ~vidcns  
bctwccn thc of'licial I-ate atld the parallel floating rate. Suppose that thc 
capital markct rate is 51) percent higher than the official one. By law, cx- 
porters arc usually required to remit their ful-eign-exchange earnings at the 
(low) official exchangc rate. But exporters also have an incentive to underin- 
voice. that is. declarc lower earnings than they have aclu;~Ily made. in order 
to leave some of their revenue abroad and subsequently convcrt Ihcse earn- 
ings at the higher parallel rate. On the other hand, importers are tcmptcd tu 
ovcrinvoicc thcir sales abroad. By declaring more imports than they will 
actually purchase, thc importers gct Soreign exchange from the central bank 
at the low official exchange rate that they can rcll in thc black market at a 
much higher price. Overinvoicing and underinvoicing arc classical form3 of' 
r~pircrl , f l igh?, that is, capital flows out of the country that are not regisrcrcd 
in thu balanac of payment>. 

Some countries have not been satisfied to have only two cxchangc 
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rates. Kathcr, they have put in place differcn~iatocl cuch;~ngc 1.i1tc4 cvcn fur 
various types of commercial transaction\.  Thc ob.jcct~vc 01' thew ;Irrangc- 
ments is to discouragc the itnport of some gooti\ i ~ n d  \cr-viuc\ ; tnr i  10 main- 
tain low domestic priccs for othcl- "sensilivc" impt~r i s .  ()l'turi, Iowsr cx-  
change ratcs a r e  established for basic fc~od\tuf'*, pharm;iccut~c;~Ic, and 
capital goods. and higher ( tha t  i5, more d c p r c ~ i ; ~ l c d J  c r ch i~ngu  I . ; I ~ \  ;lrc cet 
for manufactured imports and " luxury  good\." .A1 ~ h c  MIIC t i ~ n c ,  t h c x  
exchange-ratc system5 normally include low cxchangr: r-;~lc> I'or t~.iid~iional 
exports like agricultural goods and primary m;~tcr-ialh. 'I'hc coal L,I thi\ policy 
is twofold: to  kccp the cost ofl iving undcr contl-ol ;ind t o  provide ii \rltrrce uf 
revenuc for the government, In fact. such policits ill-c highly iliitrvting of 
trade flows and rarcly serve a n y  valid pul-poye. 

A simple example illustrates the motiv:~tion o f  sllch ; I  pi11ic.y. howcvcr 
n~isguideul such policics are in practice. Suppow thiit ~ h c  imptwt r';~ic i4  cct at 
100 pr.ro.v per dollar, while thc cxpol.1 ratc i \  50: then. I'or cve1.y dollar that 
the government purchases from cxporterh and sells to irnp~rrtc:~'\, II o h k ~ i n ~  a 
profit of 50 pesos. This works cxactly as a tax 011 cxpo1-14, which clhviol~+ly 
discourages their production. Clcarly. a n~ult iplc  ~ ~ c h i i n g c - ~ . i l t ~  \y \ lcrn ti)r 
irnporrs and exports  leads to a breakdown ot' purch;~sing p ~ ~ w c r  pi~ri ly,  

A striking cxarnple c ~ f  multiple cxchango ~-;itc\ trccil~wrl in  C'hilc in 
1973. At  the time, thc country had I S  dil'l'crent crchiingc I . i i t ~ \ ,  wi th  the 
highest one being about 80 rimes thc  lowect. Normal t~.;irlc Hows wul-c Ihor- 
oughly disrupted by the sy5tem. Uoppct.. the PI-incipal cxpor-1. rccc ivcd Lhc 
loweqt rate. A more recent.  aithough lcss cxtscmcr, c a w  of 1~111tipIc ~ ; I ~ c I ;  is 
Venezuela, as shokn in I'ablc 111-6. 

Multiple exchange ratcs on currcnt ucctsurlt tr;~n>acticjn.; c;in lead to 
serious cconomic distortions. They  tcnd t o  c o u w  scvcrc r'c'\r,tlrc'c ;tllocation 
problems. as purcly 211-tificial advantages I-cnder wrnc  ;~u t iv i~ i c \  niol-u prd i t -  
able than others. Typically. multiple cxchangu n i t t i  hci~vily Cli\ct)i~l.;~gc the : 

TABLE 10-6 

VENEZUELA'S MULTIPL-F, EXCHANGE R A T E  RI . .~ ; I~ I I :  
-- - 

Exchange Rate 
Date (bolivars/US$) Trensactir~n Ca tegi~ry 

-- . - .- 

February 1983 4.3 Petrolcum ~ ~ p o r t \ .  rlcht wrvicc. 
basic food 

6.0  Musr import.; 
Unregutatcd All other  tr;~n.;;~ction\ 

Fe hniary 1984 4.3 B, ,isle . -  fomi 
6.0  Petroleum expol-th 
7.5 Service.;, moht import\ .  dcht ccrvice 

Unregulated NvntraJition;~l cxpurts.  nons\\cntial 
import\ ,  cilpiti~l iiccc\unt 11-;~n.;i~c- 
tiuns 

-. -- - . - 

Source: R. Dorltbrrsr.h. '',Y/~cc.i~iI E ~ - r . h a n ~ u  Rrrrc.< f i u  Cupirul A(.r ,o!tt~!  Trtrr~rur f i o r r  t . ' -  I hc WOI-Id t 3 i l n l i  t <c. t , r~t , r r~~c 

Review (Wa\hingtun. r>C: World Bank. September 1986.1 

A - 
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domehtic production of pl-i~nary exports  and import substiti~teh. and this 
leads to an unhealthy dependence on imports of such comrnoditics in  he 
mediurn term. 

Finiilly, we shoulil not overlook a 5pecial an-angement that is cul-rcntly 
used in xcvcral dcvcloping countries. par:icularly in Latin Amcrica, the 
c.rrr~t~litlg l j i l g  system. This scheme establihhcs an initial. pegged oxchange 
ralc Ihat is adjusted pcriodicallq according to a prcdctcrmined schedulc or 
fi~rmul;i. Thus. the crawling pcg is a hyalem vf frequent. prcxnnounced small 
dcv;~lu;~tions. sometimes evcn on a daily basis. One  rulc t ha1 has been uscd 
dcvaluc\ thc nvminal exchangc rutc a1 a rate that is equal to  rhe difference 
between rhe targcr rate of dornestic inflation and the anticipated rate of 
international inflariun, Such  a pulicy aims to maintain ;i given i7a1uc of the 
real exch;~nge rarc, o - LP*IP. 

Suppose, for  cxamplc. that the Colombian central bank is aiming for ~111 

infation rate of 15 perccnt pcr year. while the U S ,  inilation rate is expoctcd 
lo bc 5 pel-cent for  thc year, One  policy might hc ro dcv;ilue the Colombian 
p c ~  et a very gradual ratc 30 that over t h e  coursc csf rhc year. the pcho 
would hc dcvalued by 10 perccnt, the gap in the two inflation rates." John 
Williilmson, oF the Institute for lntcrnational Economics. has bccn a leading 
analyst of cri~wting peg syslems." 

In :i,fi.vr~d-i~.~r,lt l~it~yi, r.t,gi~?lr. the prcdominan t Korm of exc hatlge-]-ate arrangc- 
mcnt during Ihc past century,  the monetary authority iixes the relative pricc 
bctwccn the dunlestic currency and a t'orcign currcncy. To  sustain the parity 
exchi~ngc r;ltc. the central hank comtnits itsclf to buy or sell foreign e x -  
change ; i t  thc given rate. In the ~ o l r l  stundard, a spccial kind of fixed sx- 
changc-l-atc system. each monetary authority commit tcd it h e l f  tu fixing the 
priuu of an ounce of gold in its domestic currency.  Inasmuch as each cur- 
rency wa\ pcggcd in value to gold, the various national currcncics were in 
fact pegged to each ot hcl-. 

.4 fixed exchange tato can also bc scl by one country when i t  pegs its 
currcncy rt t~i lr i lrr-LIII? to  that nf other nation, In  this c a w ,  the country under- 
rakc5 thc full I-esponsibility of holding the exchangc rate at the level i t  has 
commirtcd to. 01-  he exchange rate can be mainraincd as a shared respnnsi- 
bility ("coopci-utively") between the countries that arc party to il, such as in 
the European Monctiiry Sy3tem. O r  each currency can be pcggcd to a com- 
mon third currency ul- commt~di ty  (such a s  gold), and thcl-cKul-e. de facto, 
each is pcggcd to the other .  

A cul-rcncy is r~or~uc~rt ih l~~ if the public is ablc to cxchange domestic 
currency ror foreign currency at the official cxchangc rdte u.ithou1 impnrtant. 
rc\trictions. If there a re  significant restrictions on currcncy exchange. the 
currcnoq is considered l o  be irrcot~vur.riblr. Convcrtibilily is generally a mat- 

-'4 If Ihc csch:tngc rntc i< dcvrllucd crich w e e k .  the ~ ~ e e k l y  rate u i  dt.vi~liratii~n ~csu ld  tic 
( I . lH?  pel-cen~, as rhis would yicld a I0 pcrccnt dcprcciatinn in  5 2  weeks 1.001831'' 1.101. 

" Sce. fi,t-c-=.a~nplc. h i s  cditcd volume Tho C~,orl.litrg Pep:  I'trri I'crji),~r?ur~c-p ~ i t l r l  I.-rrrtrtr 
Pro.rpr,c,ts (Kew Ytyrk: 5I;icniillun. IYX2l. 
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t e r  of extent  rather than an all-or-nothing propir\iticm. Somc ~.cstr.~ction\ un 
converlibility apply t o  capital account tr;in\action\. other..; to ccrtiiin im- 
ports. A common indicator of inconvertibility is t hc \pl.c.i~d hotwucn the 
official cxchange rate and the hlack market or p:it.;~llc.l nli~rkct ~ ~ i t c .  thc $0- 
callcd rx~mlrangp-rrirc grip. 

Under a.flouting c~.rt*hli~ige-rirrr rcsi/?li,, thz monctilry ituthtlrity m;tk~r, 
no commitment t o  support a given cxc'h;in)l.;: ~ - ; t ~ c .  J ; l r~clr~;~l iun\  in I hc de- 
mand and supply of money are accommodated by chiinges in the cxchange 
rate. If the central bank does  not b ~ : ;  or sell t'oruign cu~.~.crtcy i ~ t  all. the 
exchange-ratc rcgimc i s  callcd a "c1c;ln flout." If t hc rnonctiiry i~~ithority 
undertakes foreign-exchange operation\.  wc speak ot' ir "dil-I y iliiiit ." 

Movements in the exchange rate rcceivc dift'ci-cnt niirnch iiccortling to 
the exchange-rate regime in which they occur.  We dcfine the cxchiingc rate 
Eas  the number uf units of domestic currency pcr L I I I I ~  of t'orcigr~ cLlrrency. A 
rise in E is called a dc~vni/iutiort if i t  takes pliicc LI ndcr ;I puggccl e x c  h;~ngu ratc 
and a depreciatdotr if it occurs under a floating-rate syhtcm. Sirniliirly, a Fall 
in E is callcd a reucilrir~riotl if i t  occurs  under. a pcgged uxch;ingc-rate cy\tcm, 
and an rrpprer.icriiorr iC i t  takes place under floatitlg t . ;~~cs .  

The  law o f ' n ~ ~  priw st:itcs that if the dorncq~ic rn;irkct ;1n4 ;I lijrcign 
market are unified. then the  price5 of commoditic\ \h0111tl hc lhc 4:1mc in  the 
two countries,  when expressed in a common curr .cr lq.  A,.hitr-rr,qr~ i \  t h c  Force 
ensuring that the  law of one price actiially holds. l ' h c  doct rinu ot ' /~~lrr ,hu.s irr~ 
pol - t~ i .  pari fy  cxtcnds t hc l a u  of une price fro111 individual cornmocl ities to  the 
basket of goods and services that dctcrmincs thc iivcragc PI-icc Icvcl in an 
economy.  Under a lcss rcstrictivc vcrsioll ot' PI'I). domc<tic. inil;~tiijri i +  cqual 
t o  the rate of currency dcplAcciution (ur dcvalui~t i i \n)  plus thc r i ~ l c  01' filrcign 
inflation. 

Agents hold their wealth in a combin;~tion of Cjomc\t i~ ; I ~ C I C I ~  and for- 
eign asset5. Whcn thcrc is no unccrt:ii~-i~y. ngc111s i m p l y  Iry lo  hidd their 
entire portfolio in t he  assct with thc higher i-cturn. Undcl- 1.1-cc capitill mobil- 
ity between the home and foreign capital rn;irhc~\,  ;~rhil~-iigc c q r ~ ; ~ t c \  thc rates 
of return on  home and foreign bnnd\ when rhuw ;ire cxprcs.;ccl i r l  ;I commun 
currency. This condition is known as irfrr~r.[~sr rirhirrrr,cc, which . ~ t ; ~ t c s  that 
the domestic intcrcst ratc (in domcstic currcncyl i \  cqu;il lo  fhc fi\rcign 
interest rate plus the pcrccntagc r a ~ c  of cui-1-cnc y dcprcci ;~l ion.  

The  effects nf monetary policy dcpond crucii~lly on whiit typu id' cx-  
change-rate regime the policy works within. Unrlcr,fi.lc?rl cxch;~rigc r;~tcc and 
free c a p i ~ a l  mobility, the central bank cannut  intlucncu thu yu ;~n t i~y  of 
money [at least not beyond the very short ~ L I I I ) .  Any  ;~ t tcmpt  ti, incrcace 
high-powcrcd money. say, through en  open n ~ a t k e l  pu~~chi icc  of  hontl.;. pro- 
duces only a lcsss of international rcsel-veh. Thus.  thc rnoncy ~; tock  i \  cndoge- 
nous, and not contrullablc by the central h n k .  'I'hc o / f , i c * r  i,oc://iric>rt~ OF an 
open market operation i s  dcfined a3 the ratio oL't ht: losr ot' l'ctrcign I-cscrvcs to 
the increase in the central bank's bond holdings after ;in opcn frii~rkct opera- 
tion. With high capital mobility. thc off'scl ccwfficicnt i.; clohc t o  - 1 .  Under 
jlf7p.ribfe cxchunge rates. however.  he rule of Ihc Inoncy xi~pply and the 
exchange rate is thc opposite of thc role undcr fixcd cxchitngc 1-;11cs. The 
exchange rate becomes the endogenous variable, which il~Iius1.1 to ;I change 
in the quantity of money. T h e  5tock of money i \  exogenou\ and i \  controlled 
by the central bank. 

The result5 concerning f i xed  cxch;lngc rate\ dcpcnd on thc exact na- 



Chapter 10 Money, Exchange Rates, and Priccs 323 

ture of the exchange-rate systcm. Thc texl assumes that the country in 
question is undertaking a ~/rrilar~rul pcg.  In this case, the domestic moncturq 
policy is largely ineffcctivc, and kcy nominal variables will be dccidcd hy thc 
fu~.eign central hank, If thcrc is a r,oopcruiiue peg instead, then both thc 
do~nestic and foreign central bank3 are constrained in their behavior to ob- 
serve certain shared rules. In thc ca3c oCa gold staniial-d. the fixed exchungc 
ratc between two currencies ariscs indirectly from the fact that each of thc 
currencies is independently peggcd t o  gold. In this case. the vagarieh ot' 
disoovcl-ics of world gold will have a central effcct on global monetary candi- 
tions. 

In our simple classical model, which assumes fixed outpul and per- 
fccrly fcxible prices. a dcvaluation leads to ii ptq-mrtional incrcase in the 
pricc Icvcl. This, in turn. pmvokcs an cxce3s demand for money. In ordcr to 
satisfy this dcrnitnd, local agents scll their i'oreign asset holdings to the 
central bank in exchange for local currcncy . In the process. the central bank 
gain5 intcrn~ition;ii reserves. and thc private sector reduces its holdings of' 
foreign aslrcts. 

When c,lzpitai c.orrtrr>ls exist. interest ar.bitragc docs nut hold and intcr- 
est rates are not cqual i~cd internationally. Under f i ~ ~ d  cltchange rates and 
no capital mobility. an open markcl purchase leads to a reduction in the 
domestic intcrcst rate, which tends to raisc investment and lower saving. 
and thereby pushcs the current account to a dcticit. This deficit reduoch 
international reserves and thus the stock of high-pcmu-ed money. As the 
moncy supply falls over timc, i n t c r c s ~  rates rise back to their initial Icvels. In 
thu end ,  the central bank loses foreign-cxchange reserves equal to thc open 
markc1 operalion. Under jlr,~ihic~ cxchange rates. the exce5s supply of 
moncy brought about by the open market operation reduces interest ratcs 
and tcnds to produce a current account deficit. Since there cannot hc a 
currcnl account deficit in this casc. as there is nu way to finance such a 
deficit, cquilibriurn is achieved through an cxchange-rate depreciation and a 
corresponding incrcase in the domestic price levcl , which raises prices and 
reduces real money balances to their initial level. 

In priictice. exchangc-rate a$-rangements are often morc complicated 
than thc extreme cases of purclv fixcd and purely flexible exchangc ratcs. A 
typical casc occ111-s when one exchangc rate I S  set for current account trans- 
actions and a more depreciated rate cxists for capital account operations, I n  
some cases, diffcrcnt exchange rates apply for ditr'crent types of commercial 
transactions as wcll. A special arrangement used in several developing coun- 
tries is the c.rlr~.lin.q pr3g system. ?'his schemc e5tablishes an initial. peggcd 
exchange rate that is adjusted periodically according to a predetermined 
schedule or t'nrmula. Thus, the crawling peg is a systcm oCminideva1uations. 

Key Concepts 
partial equilibrium currency convertibility 
appreciation multiple exchange rates 
exchange-rate regime coopcrativc cxchange-rate 
law of onc price arrangement 
Brctton Woods ugrccmunt crawling peg regime 
international intcrcst arbitragc depreciation 
pegged exchange rate gencral cquilibl-ium 
endog;-ous v;lriablcs fixed cxchange rate 
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gold standard cxogenou\ vari;thles 
flexible exchangc rate revaluation 
purchasing power parity (PPP? offset cociqic icnt 
exchange-rate gap unilateral pcg 
real exchange ratc cxchangc con~rolh 
devaluation 

Problems and Questiuns 
1. Describe thc main ditTcretlces bctwc.cn a tloitting and ; i  l ixcd cxch;ingc- 

rate regime. Can a floating currency hc nonconvci-tihlc'! 
2. In a unilateral peg only the central h;tttk of ~ h c  cot~t111.y vv hich clucidcd lo 

peg the currency has the rcfponsibility uK hulding thc cxchanpc I-irtc ;it the 
committed level. True or falsc? Explain. 

3. For which of the following goods i s  i t  mtlrc likcly [hiit piir-ch;i\ing power 
parity would hold? W h y ?  

n. Personal computers. 
h. Laundry service>. 
ch. Oil. 
d. Telephoncs. 
r .  Telephone calls. 

4. Assume that domestic prices arc ri5ing f;~\tci- t h a n  forcig~i PI-itch. 
a. If purchasing power parity holds, what would happcn to Ihc exchange 

rate? 
h. If the exchange ]-ate is fixed. what uguuid hiippcn ro thc I-C; I I  cxchange 

ratc? 
5. Suppose that the U . S ,  domestic in~erest ratc i \  5 perccnt ilnd th;lt the 

interest rate in a Latin American country ic I0 pcrc-cnt. 'l'hc currcnt market 
exchange rate is 250 pesos per dollar. 

a .  If thc exchangc rate in one year goes frnm 250 to 255 pcstjh pcr dollar, 
is i t  more profitable to invest in U.S. bondh or in  bond\  from the 1,atin 
Amcrican counlry? 

6. If interest-rate parity holds, what would the cxchangc ratc hc cmc ycar 
from now4? 

6. Assume that the central hank pegs the exchangc: riitc. 1)cscl-ibc the 
effects on the price Icvel and on the official I-escrvc holding3 id' thc ccntral 
bank of the following events, once the money ~narkct cquilihrium i h  rcchtab- 
tished. 

a. A devaluation of the currency. 
h. A purchase of domestic assets by the central hank. 
r .  A rise in foreign prices. 
d. A rise in the forcign interest ra te .  
e .  An anticipation of a future devaluation. 

7. Assume now that the central hank allnw\ a cluan fu;at of  thc uxchange 
rate. Analyze the cffects on t h e  exchange rate and un Ihc price lcvcl ( d ' t h e  
following events: 

a .  A sclling of domestic assets by t h c  central hank. 
b. A risc in foreign prices. 
c. An  increase in the foreign interest rate.  
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8. Suppose that a 5mall open cconomy begins to use credit cards for the 
first time. starting from monetary equilibrium. The credit card allows house- 
holds to cconorni~e o n  their money balances and thu5 to hold more of their 
wealth in interest-bearing assets. Discuss the effects of the introduction of 
credit cads on the nominal money supply. the real money supply, official 
fore~gn-exchange revcrvcs of the central bank and the exchange rate assum- 
ing 

u. Fixed exchange rates. 
b. Flexible exchange rates. 

9. Con3ider a small open economy with a fixed-exchange-rate sy5tc-m and 
complctc capital controls. Analyze the effccts of a rise in foreign prices on 
the domcstic interest rate, the current account, the money supply. and the 
foreign-exchange reherves of the central bank, 
10. A3sume rhrzt a small open economy has a multiple exchange-rate sys- 
tem. 1C purchasing power parity holds, h o ~  will the domestic relative prices 
of goods in this economy compare with thc rclative prices of good5 in inter- 
national murkc ts'? 
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APPENDIX 

From equations (10.17a) and (10.17b). we can \ c ~ l r c  I'tw I' i111tl I>4:  lo oht in:  

Wc know from equations (A .  la) and ( A .  l b} that 1)  I./'"'. iind t h u \  

Solving for rW' in equation (A,?): 

From cquatinns (10.15) and ( 1 0 . l h ) .  M . Ljl.I.' - (;.\',, : rcpl i~cing ncw M' 
from (A .3 )  leads to 

and w l v i n g  for !I4 in  equatiol~ (.4.4) one get\ t o  

Replacing (A.5) back in fA.3). we obtain a solution Lijr ,%Ii': 

(A .5)  and (A.6) corespond to equation\ (10.1Xa) ;~nd  (10. IXh). r.c\pcctivcly, 
Equations (10.19a) and (10.1Yb) arc obta~ncd Cli~.cciIy tyi rcpJ;~cing exprt's- 
sions (A.5)  and ( A h )  into ( A .  la) and ( A .  l b ) .  



Inflation: Fiscal 
and Monetary Aspects 

C ~ U ~ I ~ E Y  2 1  - -  . -. .-- . . -- 

Continuing with our sirnplc framework of fixed ~ ~ ~ p u t ,  purchasing 
power parity, and frce capital mobility, wc now turn for the first time to 
the study of inflatinn. Although this simplified framework lacks realism, i t  
helps us focus on important particular monetary and fiscal aspect5 of 
inflation. Latcr in the book w e  shall consider many Inore realistic cnmpli- 
cations, as thcy comc up in the discussiun.' 

It!(lorioj~ is defined as the perccntagc changc in thc price level. 
The]-efore, we should take pains to identify the price level properly from 
the start. 111 the model we have developed so farl the price level P applics 
to the single output in the economy. Later on,  when we start t o  deal wi th  
diIkrcntiated goods produced at home and abroad. the price level will he 
an avel-age of the prices of domestic and foreign goods. In practice, infla- 
tion is normally ~neasured by the change in the consumer price indcx 
(UPI). the average price of the basket of goods and services consi~med by 
a rcprcscntativc huu~ehuld.  

Wc nccd to distinguish early on bctwccn orrcc-stnd:f(>r-oll price in- 
creases and prrsisrenr price rises. The former rcsult from particular 
shocks, such as one-time increases in world oil prices, while the lattcr 
usually result from some chronic ecnnotnic problem. such as a largc and 
pcrsislent budget deficit. It is also useful to distinguish inflations by their 
hcvcrit 5;. In  avnle cuuntries, such as West Germany and Switzerland. 
inflation has been below 10 percent per yearfor decades. In  others. price 
rises have exceeded 20 percent per year for long periods of time. In a third 
group of coun~l-ies. including Argentina, Brazil, and Peru, inflation has 
exceeded 100 percent per year for most of the 1980s. 

' In  later chapters. we discus5 the irnplicationr of a h~.cnkdown in purcharing power 
parity- Wc ;~lsu ; ~ n ; i l y ~ r  the elYircrs ui 'd i fkrent  h r m s  uSw;~ge-selting behavior on the dy- 
namics of inHation. I n  fact. otic of thc most intcrcsting aspect5 of inflation. rhe 50-called 
Phillips curve, i +  importantly affected h y  the naturc of aagc bargaining. '1-hcse and other 
issues are (he mikin f ( ~ c u s  of Chaplers 15 and I h .  

t 
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Figure 11-1 
Evolution of  thc Priir Lcwel in t h t ~  L r n ~ l ~ d  St~tils, 1620 Ii)0O (C'I'I, 
1967- 100) 

I n  somc exEreme episodes, inflat io~~ hitx r.e;ichcd ;in ckcc\\ 01' 0 per- 
cent per rnonrh (an annual rate o f  ahout 13.000 pcrcctil per ?car), in which 
casc the high inflation is letmcd a hypld/.i,!{/(lrio,~.' I l ypcrirll1;it ions ;ll-c: vcry 
rare. and also fascinating-exccpt pcrhap\ Li~r tho ~.c\icicn(h rli' thc iif'ilicted 
country! Rccent hypcrinflatitrns include thow in  13011via d ~ ~ l - i t ~ g  11>X4-19HS 
and those in Peru,  Argentina. B n ~ ~ i l ,  Nicar:igi~a. I'cjl;~nll. itnd Yugo\l;rvia 
during 1989. (The problem of ending very  high inflarions i\ tr-ciitctl in  I'haptcr 
23. \ 

'Fhroughout history, the L'nitcd Statcs l ~ ; t \  gencr-;~lly h;rrl i t  low r i~ tc  of 
inflation. The highest susrained inflation 1lk11-ing thc po\i-Wc~rlrj W;ir 11 pe- 
riod came i11 thc latc 19703. when inflation rciichcd i\ho\~I l ( 1  pcl-ccnt per 
year. Inflation was brought di>wn in thc CAI-14 I ' jXO\. p;r~-lIy thl-ough ;I \harp 
rise in unemployment, and part15 ~ h r o u g h  a fill in the inlcr.n;it~c.m;~I pricc of  
oil. Figure 1 1-1 show3 the long-tcrm path of' thc pr-if , (> t r , r : r l l  in t hc l lni tcd 
Statcs. Note that during thc long period I.rnrn IH70 10 I9.3.7. thc IJnitctl Stii~cs 
LY;IS on thc gold standard. vi.ith the re\ull 1h;rt rnoncb wpplv growth and 
therefore inflation werc linked to variaticm5 in the ;irntlilrlt ot' gold i~~~;ul;thle, 
Prices rose relatively rapidly after new gold discc)~c~-ic\ i n  I X40 ;incl IXC)h, but 
they dcclincd during 1~7n.g strctcho\ betwccn t hew iIiscoc.~'ri~'r,  \11ch ; I \  the 

' Philip C a ~ a n  intrnriuced the formal cr-~tericul for h! pcriritl;1r11~11 ;i\ ;a < : I \ <  t ~ f  ~ntl,il~cin in 
c x c t c s  111' 70 percent per tnnnlh. C : i i p ~ ~ ' \  great i r>nt r i t~ t i l i rw t t r  ~hr: w~hic.c,r I \  ' " I i~c  Monclary 
Dynaniicr uf Hyperinflation.'. i n  Milton trizdrniin. cd . S i ~ c t i r < a r  t ~ t  ikr,  [ ) r , r r t t ! r t r .  ' l l r r r~rv  oJ 

Morrt.v {C'hicitgn :ind I.ondr,n: Un~vcrsiIy of C'h~c ;~gn  l't.c\\. I 1 d i t , j .  
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Industrial countries'" 8.X 7.4 5.2 4.4 3.7 3.4 3.0 3.3 3.0 3.1 
Asia dcvcloping 

cnuntricst 10.7 6.4 6.6 6.1 6.0 8.7 9.5 14.3 11.7 7.9 

Western hemisphere 
developing countries+ 39.7 67.1 108.7 133.5 145,l 87.8 130.9 286.3 533.1 768.0 

. .- 

Ac.o.ilgt, (?~'pr . /c .ovrogc. ,  c . . / t i t~gvv  i r j  GiVP d ~ ~ f l u t o r ~  /br  in i f i~~id i tu l  ( , W I ~ I I I , ~ C . Y  i~ , t ?gk!pd  by ?hi> o r v r - ~ t g t ~  L : , . S ,  L I ( I / I ~ I ~  I , , I / I ( ~  

of rhcir T ( ' Y P P ( . I ~ ~ I I  G':\'P~! over I I IP p ~ . v ~ , e ~ l i r ~ g  ~ h r t ~  p'(ir.1. 
* Pt.r,c,t.t~tirjic~ i I t r r ~ ~ g v r  c~f'p,i>rrrcrrir- clr:rr.uXrs of- irtdic,t~\ rrf cunsumcr pr-ire3 i iw ind~vidlr(il r,orrtttrlr.r ~ \ - r , i , y l l~r ' ( l  I)? r l t ( ,  

rduiJrrrgr. L:.,S. tk)l lr ir ~ u l ~ r r  r!t' rlwir r~.cprt , l ir . t .  G;VPs over- ilrr. prerci l ing rhr-ur yrIr,x. 
Sourcr: Ir~!c,rnriiior~trl M o t ~ r f r i r - y  FrtnJ, World Econumic Outlook. ;Ti(/? 1991. 

period hetwccn 1873 and 1896. This  pattern of rising and falling price\ kept 
inflation low during a n  entirc century: indeed, the pricc lcvel in 1913 was 
bclow the pricc level in 1820! ,4fter World War 11. the progressive delinking 
of thc currency from gold gave thc Fed more frccdonl to incrcase the  rnoncy 
supply. This allo~ved n ~ o r e  room for inflation. and thc price level has risen in 
every year si~lce 1942. 

Table 11-1 presents thc idlation rates of d i lkrent  regions of the world 
for the period 1981-1990. Thc remarkably high levels of inflation in the 
developing ccwntries of the Wcstern hemisphcrc, mainly Idatin America, 
during thc 1980s is pat-ticularly striking. Probably no other  region in rco- 
nunlic history, with the possible exception of Ccnti-a1 Europe in  thc 192Oc, 
has cxperienccci such high rates of inflation for such a prolonged pcriod of 
timu. In [he  Latin American countrics. this high inflation can be traccd to 
largt. and persistent budget deficits \vhich are  monetizcd bq, the ccnlral 
bank-that is,  they  are  paid tor h y  printing money. l'he heavy foreign debt 
bulden of the Latin governments has played u fundamental rolc in the pro- 
cess. both by enlarging the budget deficits and by limiting the gavel-nlnent7\ 
ability to finanac these deficits by borrowing rather than by monc t i~a t ion .  
Thc process of money financing of budget deficit3 is a sitbject of' much 
interest,in this chapter .  

11-1 GOVERNMENT DEFICITS AND INFLATION 

Suppose that thr: public sector spcnds mnre than i t  lakes in. Wc saw in 
Chilptcr Y that it  can  pay for the deficit in three ways: it can borrow from the 
public, i t  can run down hreign-exuhangc reserves, or  it can print moncy. A 
government that has borrowed a lot in the past has already accunlulated a 
heavy debt. and i t  will havc difficulties borrowing furthcr. either domesti- 
cally or from abroad. because of doubts about its capacity to servicc its 
debts. Typically, such a govcrnrnenl has also exhausted its stock of foreign- 
exchkinge reservcs after a prolonged period of large budget deficits. For 
thesc rcasons, a govel-nn~ent  with chronically large budget dcficits i q  l i  kcly 
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to find itself eventually compelled to pay fur thosc dcficitc, by printing 
money. 

Now, one can ask why the  governmcnt continuc4 1t.t 1-1111 ;I ~ l e f i ~ i t  in Ihe 
face of vcry high inflation. In principle, i t  can avoid ;i dciicit through a 
combination of spending cuts and tax increases. '1-hu prohlcm i% I h ; ~ t  thcse 
kinds of policies are hard to implement. and they ot'tcn I-cquirc mucturing a 
majority in thc legislature that may be very diKficult to ii%\cmhlc. I'owcrf'ul 
organized fi>rccs-lobbying groups, trade union\. p~\litical part ic\ in ;I coali- 
tion government-find it po5siblc to exetxihe a vcto ovor rnciis~~l-c\ [hat hit 
the parlicular groups they represent. Nouricl Kouhini and Jcll'ruy Siich\ have 
shown that coalition governments have a hardcr time clil\ing hudgct dcficits 
than do governments in which a majorit!, piirty r u b  by ir\cll'.i 

Budget Deficits Under Fixrd Exchange Rates 

Let us now consider an economy with an ongoing hudgct deficit. I n  this case. 
we assume that it is operating under fixcd exchangc ratc5. I:i~rthcr, Ict u\ 3ay 

rhat the government does not have acce\\ to dircct t.ror.r.ow~ng l'rorn the 
public, either at home or  abroad. and that it ha\ cxh;iustcd i t 3  ti)raign- 
cxchange reserves. Thus, its only uptiun is tu borrow from thc c c n ~ ~ . i ~ l  bank. 

To put this in a formal framework. wc start from I hc conwlidated 
government budgot constraint. We already aniily~crl t h i h  in C'hirpter 9, more 
specifically in equation (4.12), which wc rewrite a$ 

where a "*," as usual, denotes a foreign variiihlc (H:: i \  thc stock o l  net 
foreign assets held by the central bank). 

The right side of the equation i >  the ficcal deficit: thc cxcc\s olgovern- 
ment spending (current spending, investment. and inturcht p;lyment\ on do- 
mestic debt) over governmcnt incomc (taxes plus intercst rcccipts on iur- 
eign-exchange reserves). The left side of' the equation show\ thc w u r c c s  of 
deficit finance. Now,  if the government cannot borruw J'rl~rn thc pi~hlic, thcn 
(0; - D;.,) = o. For the sake of simplicity. let u h  w y  that high-powcrcd 
money ( M h )  i s  equal to the money supply ( M ) .  1-.inally. Ict us dctinc I ) E F a ~  
equal to the nominal budget deficit. dcflated by lhc pricc tevcl: f>l:'F' - (<; t 

1s - TI t (ill; - 1  - Ei*B:-, ] )/P. 
Under thesc conditions. equation (9.12) hccomcs 

With fixed exchange rates, the \tack of moncy 1s detcl-m~ncd d c l y  by 
money demand, as we saw in the previous chaptcr. KL'c;III Ihi~t ill i u ~ h  an 
exchange regimc the equilibrium quantity of money i \  dctcrmincd l'rorn 
equation I10.5)) as 

Sec their article "Government Spending and Hudgel L)cfici~\ In the lnrlurtrid Euunu- 
rnies," Economir. Pu!ir:v. Spring 1989. 
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Hut it' the cuchangt. rate is fixed. thcn  I? = ,E I :  with full empluymcnt (and no 
growth), Q = Q I : and since world variahlcs iLrc givcn and constant in our  
analysis. 1'" = 1'" I and i* - i " .  With all thehe a3sumptionh. M will simply 
cqi1;11 :\.I , . Uhing thi\ I-cxult in ( 1  1 .1) .  we get 

This \t;ttcmcnt tclls 11s something quite funciamcntal: if money demand 
is constilnt. and if thc government can borrow only ah]-oad o r  from the 
central bank. then. in cfikct. all borrowing is from abroad. cven if the gov- 
ernment actu;illy rrias to borrow from the central bank! Any artcmpt lo 

horruw from thc ccntfirl bank simply lead.; to an  increaro of high-powered 
money that. in turn,  causcs a loss of  reserves and a sub3cqucnt reversal of 
(he muney supply increase. Thu5, a finance minister who dccidcs to  cover  a 
dciicit hq borrowing from thc ccntral bank will indirectly he financing the 
dcficit out of international rcscrvc losses. 

This outcome has  important implication\ for real-world events.  Gov- 
ernmcntx, c.spucially in the  developing world. oticn find themselves with t'cw 
available 5clu1-ccs of financing. When they a rc  virtually i~nahle  to bnrruw 
from domehtic residents, and when their international crcditwot.thinecs i \  
severely irnpaircd abroad.  thcil- only o p ~ i o n  t o  finance a dcficit is to borrow 
from the central bank. But as  w e  have w e n .  according to our  benchmark 
result, direct hor rouing  from the central bank. undcr fixed exchange rate3 
and perfect capital niobility. leiids indirectly t o  losso3 in f'urcign reserve\.  I t  
i+ as  if '  thc budget deficit wcre bcing paid for directly by running down 
fvrcign rcserves. 

T:iLc. fur  exatnple, the case of' Chile in 1970- 1973, 5hou.n in Figure 
I I-%. [luring this period. the public-sector deficit swelled from slightly over 
ti percent of GDP to about 30 percent of GDP, mostly financed by monctal-y 
emission of rhc central bank.  Not surprihinglv thc level of international 
reserves dropped from 41 pel-cent of annual imports to a n1c1-c 9 percent of 
imports. Thus ,  the average lcvcl of reserves in 1973 covcrcd about one  
month  ol' imports.  which is extrcmcly low by any prudent standard. In  
effect, a largc part of the fiscal deficit was  financed by spending international 
reserves. A similar pictiire of Peru emcrgcs for the period 1985-1988, as 
shown in F i g l ~ r t  11-2h. 

What doex all this tell us about inflation? As lung a s  foreign re\crves 
continue t o  be available. the countr!. can avoid inflation. The  exchange rate 
ren~ains fixed at i t s  peggcd level. and the external pricc Icvel is given. With 
purchabing power parity. durncstic prices also remain stable. If the fiscal 
dcficits pel-sist. however,  the govcrnmcnt eventually runs nut of reserves. At 
that point, when domestic rexidents attempt tu exchange their homc money 
for foreign currency.  the government cannot continue to intervene in the 
market. The  central bank has no option but t o  allow the exchange rate to 
dcprcciatc, either as the result of devaluation of the local currency o r  be- 
cause i t  :illows the domestic moncy to start floating. 'I-he cotlapsc of a pegged 
exchangc-rate system when the ccntral bank runs out of reserve5 i s  called a 
h u l ( r n t ~ r - c ~ f ~ ~ ~ ~ r s r n ~ ~ t ~ i . s  c.!-isi.s. 
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Figure 11-2a 
Public Sector Deficits and International Rc%serves in  Chili., 1970 1973 
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Crisis, Snrt I rutrr.lsr.~!: ICS Prrss, 1093 1 

Figure 11-2b 
Public Sector Deficits and International Reserves in I'cru, ICJHS- 1988 
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Thc breakdown of a fixed exchange-rate regimc is often accompanied 
by great political drama and a sense of crisis. In one of several studies of this 
issue, Richat-ut Cooper analyzed 24 devaluatiuns in developing countries 
nvur the years betwccn 1953 and 1YIi6.Vn about 30 percent of the cases, 
Coopcr h u n d ,  the guvcrnment in power fell within a year of the dcvaluatiun. 
Of coui-su, this does nor say that the gnvernmcnt kl l  hcciiirse of  thc devalua- 
tion. H u t  it is interesting that only 14 percent of governments that did not 
devalue thcir currencies fell within a year. For finance ministers. the cvi- 
dence is even stronger: 60 percent of those who presided over a devaluation 
lost their job in thc following year, as compared to only 1% pcrcent in the 
group that did not move their exchange rates. Thus. w e  can sympathize with 
the reluctance of financt: ministers to devalue. 

Budget Dcficits Under Fioa tivg Exch~vtgc Rates 

Let us continue with thc hilple~s finance minister ~ c h o  prehides over  continu- 
ing Iiscal deficits after the central bank has run out  of rcscrves. This time. 
howcvci-, the exchange-rate systcm changes from fixed to floating. Under 
t h o c  circums~ances. the govcrnmcnt cannot borrow and it no longer has 
foreign-cxchangc reserves. so the only way to finance the deficit is through 
money creation. With l3: - BF-, = 0. equation ( 1  1 . 1  ? bccornes 

l'he rcal valul: of'the deficit is now equal to thc  real value of the change in thc 
money supply. 

'I'his changc in the money supply is going to causc intlatiun. By manip- 
ulating equation 1 1  1.3) we can draw a link between thc budget deficit and the 
inflation rate. We first rewrite equation ( 1  1.3) a$  

Nex t ,  from cquation (10.9). we borrow the fact that M = ( P Q I V } .  If we 
assume that DEF is constant period to period and that Q also does not 
change, these ashumptions, in turn. guarantee that velocity ( 1 / )  is a150 con- 
stant. Thus. .+f I = ( P  , Q/1/ ) .  Replacing M ;lnd M-, in the first term of thc 
right side of equation ( 1  1.3'). and canceling the common terms. we obtain 

DEF = 

By multiplying thc right-hand side by P-liP-, , we can write 

' I h i k  irnpurlant itudy by Richard Cnopcr is "Currency Ilcvaluatic~n in  Developing 
Counlrics." I<s.rciys it! Ir~rcrnii!ic~ncrl Firrrrncc,. No. Xb (IJrincelon. N . J . :  Pl.inccton llnivcrsity 
Prcr5. June 1'37 11. 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































