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T — Sofes on oa Two Courntry 2nalysis of the Adjms=srmens Fruceoss
Duder Fixed Exchange Rares
"Countries are dcuoted ¥ subscripra 1 and . Both rcouncries orodiuce the masee
basket of goods and income in 2ach is v, and yo with prizces i tarms of each
P Perfect "compodity arbitraze sives:

country's currencr P, and g

(L) Pl = e Fo

P Country 2 is the resarwve CUTIency cooniry; thus the total Jiabiiicies of ivs cantral
T bank, Ua, are withheld by its onr: residenrs, 5, or as Tesarves of vountoy 1, R
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o In ecouncry 1, ies money supply, H], Flus the net wortsh of che Central Dark, W,
* eq9aals the sum of Donestcic Oredit, O, plus the wvaluo of farels. =nchanie roeservos:
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Tliere i3 slow adjuscmaent co skock "disequilibrinm'™ {ip the money markesr; ar any
inssart the public's dagirad heardicg rvace, H, is prapactivnal re sle 2iFlarspce
betwean desired and zcrusl mancy sSCaoka:
=] B = o, e B 3 =il
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. aobal expenditure, E In each vounesy equals nomnfnal iocore cincs heardine, o-:




This. in turn lmplies that the world's total bearding ¢in the absence of credit
sreaticny must be zero:r
8=)| g, + e H, = 0, or, using e E*‘:%L = —Ha I'{ _. -
; . S (A, - = el i
. © BhE e ' S e :
z ﬁl.— 1 = o -7
S0 RN B oy wy My — Fy kg ¥y) .
Figure 1 shaws rhe dercerminacicr of

the equilibrium P2 given initla] Hl and HZ

As showne 1 rthe £31

gurs Hy is cositlwve, 0 g, = 9 and country 1 runs A surpluas.
Az Tesarves accumulaza Myoc - arerd H? falls s3ifcilng the 7 schadulo up and the
—H; scheduls down. cb an B, of the tedistributisn of money Is aunbipeons
bue hearding vates ars izuonsly radeced. Eveantual Eoth schedules intersect
such that no hoarding or dishoarding takes place and the

adjustment is coanvletad,
A devalaacion by councry L lances
{(for a given T2} and rthus g=ner

2
figure 2
the Hy schoduies is shifted o th= right [rom its initial eqguilibriua lavel a3 e

lowers the initial walue of —eal cash b
==z a poslitive heoarding rate. I v
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arger Teseyve stock. The new efquilibkrium P2
¥, has Fallen due ta the veserve gain by counbfrw 1.
P, must have risen and thus trhe fall in P2 iz less

1
"The long-run €ffects can be computed by selving for M,
wae af (2} and (4) des.:ribing tche monay supply processes;
the long-run value of a varfahle:

rihan the

* + e H -
17 ?l = ET"JL*ffaz—z—— H thus
1%L z Y2

*
P, is directly propovticnal to the warld's supply of money
aitd invevrsely proporcional to the werld's real money demand.
in country 1 is:

{123 D+ & 52), a

fraction of total world soney suppiy, this fraction bheing o

mocey demand In the world's real meney dermand: a measure o
witleh we will depaca 2, The leaz-run effzet of a Jdevalua
by diffarenciacing {1;# kecping im mind thatre

{130 dD = -~F de

glnee we assume that the capical gains from cthe devalvarlaon

must be lower:
Since W

this 1is =za bBecause
is higher, hoawewvar,
Inecrease in a.

= H, = 0 and making
letting an (*) danots

{in terms of 1l's currencwy)
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of reserves ave nobt wun=tized. The net effect 13 cthen
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Thus, the dooestic fnflacionzary effect of the devaluation is %EPeES?Iy oraportional
ts tha countrw's zirea. For a very small country $l = I s gil = 22  and ctha
- - - ] e
proucrrlnnal rasetrwva gauin is the largest zmince 3
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Motes on Growth Equilibrium and World Inflation

Tire haste reference for this Sectien is H.G. Johnson: "The Monetary Approach
to Zalance of Payments Theoary" in Frenkel and Johnson.

We assuma that the money supply of each country is backed by monetary zold (3}
and Domestic Credirc (D). 411l emxchange rates batween monles and gold are fired znd
cguzl to unity. A11 countries produce the same basket of goods whose price is P
in terms of golid {and also in terms of each doenmzst!lc currency since exchaznpges rates
are assumed egual to unikeyl,

Monetary equiliibrium for a typical country requires:

{13 M = E+D = Pky¥y

Differcntiacing (1) with rescht to time w2 obtain the follmeﬁg expression

for the percentage change in the ecountry's reserves: {(where & = ;-gt}
2) & = BFY oy o . ay = D/
“g *r a, = R/M
R
The world rate of inflation, P, is Iin turn deterained by the difference between
the growrh rate of the world meney supply and world's real incoma. The world money
supply is
e =
e Dw_+ Rw
where D = ID i1: 1l....H

W i
EW = IRi
and itz growth rTate 1s then:

s
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the world rtate of dnflation is than:
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Substitutiag {4) into {2) we then gei:
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in the country and wor
warld reserves.

With fdenricail Faserve
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titsic refisrence Iar this section ias Frankal, J ., a=nd

" REovurigieez, C., "Porciclic Eguilibrivm and the Balaace of
Payments: & Mometary Avpreoach,’ American Foonoemic Review,
Septamber 1975, A SIMPLE PORTTOLIC-EBALAMNCE MODEL OF A
SMALIL OP%M ECONOMY .

Al goods pgroduced in the esunery are alss produced abroad aod thelr price
in terms af Zorefszn exchange i1a fixed since the country ds small and cannot
affecr world prices by 1lts cwn actions., We can thues group all goeds dnfo a
sinzle composite good called ¥ whose price I terms oF foredign exchange is
unisy by assumpiicn. Given full employment at home, the output of ¥ is fdwxed

and eceal to the domescic income of the countrcy, ¥. TFor sicplicicry we assume

investsent is zearc at all times. Th2 domestic srice of the comsasits good is
/

P. Becauvsae of parfeqgrt arhicraze ia goods markseos, che dopescizs curranoy pri;e
2f the gocd =ust agual the- foreign currency pricsd tizez the exzhanse Tacz, =,
g0 P = E (assuming the Foreizs price 45 unicy)d.

Domestic cousumpticon s assumed ko davend cﬁ dopeseis fnceme (which 1is
a constanty ard the Teal walus of assets. Domessic rasidants hold domestis
cash balances M) and fcreign securitias (savings accounts ac foredign bankas
wnich are dencminatsed in =erta eof the foreipgn ¢eurreancy) whish vield a Tizxed
inesresc, @, par undit ¢l time. The total valus in cerms of fersign ﬂxchaﬁg§
of foreigm securi haeid is dencotad . Since the foreign arice of zoodz is
wnity, D also measurss the real walue of the stock of foreign secaritias Ina
tarms of gccds.. The real waive of Somestic z=oney haldizgs 1z m = M2 Q_HIE
ziaee P = E. o= c:taz re=1 waluas =f assse=z held is then: a = M/PF + 0O and

"

coasumpticn Is sa iacrzesing Fumczion 2f 2 = = zfaj. If consuzpricn falls

A s




the world will act as a residual buyer or zeller orovided only that e K\

purchasing power Talac

1

zn, P = E, holds. Theae d

pi
N

spos
is then:

{ly v = cia} + b,

“ion of domestlic cucput

The rcotal ipcone awszilable for spending o kousahclds =quals domessic iacome

(equal t=2 the walue of deomestic output) plus net inceresc payments from abroa

t.D. Copsumers can usse this incooe for chree purposas:

Consumno

[N

L)

an axpendi-

tures, scquisiticn of cash balances or acguisitison of forsign securiries.

Thus, the followiapg relatiomship must held:

{2y ¥+ *.D = c(a) +m + D

where m 1s the rate af acquisition of r=al cash balances and D is

agegquislierion of forteign saecuricies

the Tate of

- 1is relaefcn can be transSeormed incs a

balance ¢f pavments equilibr-ise cendicicn by nocicing chas under fixad exchangs

rates = equals the rate of Central Bamk surchases of Eorteign

exchange {che

oalance a7 payments zurplua, denorad by 3], r.D iz the zervvice account surplus

(denoted by bsj snd =D is the country's capital agccount

Subkstiruriecg (1) into {2) and cwsing the tireas definition

s

uroles (denccad By D

Y
o

zivan abaove, (2}

Implies:
2 = k. - bS - bc , 2 well-zaown relation.
We postulats that at any mcpent thae paklic nas a desirsds

ratiep btetween 2al money hoodiags arnd fareign s2cuvritizs
f5 zssumed to dzpand aesztively op the Tate of interess

ciszs:

r
P

P

poTtfolio

koldings.

composlibicn

]

This racio

aid v Zorsizm secua-
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assured to the sxtent che Cantval Sank nas enouvgh foreicon axc ange rasarves

and axchanzes domescic Ecr fcreign money ac che fixed axchang= Taca. Fer
example, iFf thepublic wanrs lessg peney and more foreign seserircies theyr taksa

the money to the Caatral Banle andabrain foreiga exchangs with which thay buvy

the securities Trom foreigners. A foreign exchangs crisis may¥ tadezlace 15 the
publiz wants to ¢hbtain mere Eoreign exchange than waat the Caencral Bank has.

In tha:r case restricticns on foreign ewxchanga purchases could he Imposed {capiral
canbrals) or tha currency wmayv be devalued thus racucing the Purchasing power

ot domesric momey in terms of foreign exchange and at the same tize Teducing

the 24l wvalue of cash balances Eecause of the highar price lewveal.

Tz the sxtent thse rthe publis i3 oo portfolio balapcs o 3} helds, =zhe
rat=s of acquisicion of both assets zust a’s0 be porportional tco =z(r); rchus
(=} =@m = ={=x) D

Jsing (4} dnrfo {21 we abtainp:
(5) D = [¥F =~ c{mr2) + r8] 7 (i+z(r})
2iace m = 2.0, {5) describaes the rate of acquisicion of Zoreign securicicss as
a funcrion only af the existing stock of Fforsigr securicizs fand the cther

[

and © wnich are constanr Coroughout the apalwsis). e

£

parameters, camelwy 7
A55ume Cthac thare i3 some walue of 3 such that thars will bhe na new acaulisicicn
(T = 9) and thues she =tonewy will TLe 4t rest witl constanc stocks af O asmd o

Provided a0 paw shocks take Flace. Such a staady scats will he stable grovided

mat if for ary reason cha Jublic’s holdings of 2 are suddzaly increasad chen

che rats of acquisi<Zgr of D becomes negative (that is, the sublizc ge-s rid
o the 2xtra additizo af 5 &034 vetutns fto che Titdls
PTIcass will baka sope simed . Ve wils 2szure the srteady stace aquiliscivm s




(swaller} than D* therse will ba net sales (purchases) of foreizn securi-les. "
Such D* Is depicted in Figure 1 as the varticzl lime ia che (=, T} plane.

The scraighs line =hrough the crigin Tepreseatbs the desired composition racio
between money and securitles and since this rarig 1s alwavs actainad the
ezonomy musi Cravel along this Iime ic the diraccticon ifodiczred Sy the arrows.
AL point 2, for example, che publis wil?l be halding @, and Da of monew and
securitiss and sincs DEL 1z lesz than 2%, T is growing and so is & ; thus both

m and D tend Lo move aoriheast along the poriiolis balance locus. Tno che tran-—
sition from point 2 and the steady srace aguilibrium {poimt a*), the egconemy

accurulates cash balangaes (so tchersz is a surplus 1io the balznce of pavments)

and accumualacses foreisn securities {a capircal account deficdit). Thus, tae

L

:qck <cf rzal asazbs is increasicg and 5o is comsumption. It the sceady =tfate
baoth capiral flows and accunulation =i cash balances ceass and cthoes che 9alance
of pavmencs iz ia eguilidbrivem (2 = 0) aad rke capiral account 1s balancad (b, = O3
Tt £s5llows that in the sready stacte the trade balance has to egual the savwica
account deficic or, inm our zasz where the country f5 3z o2c creditasr o the rest

0f cha world, che long run trade deficit aguals the long rur sarvice acoduns suar-

plas. This lenz run agquiliibriuam srade Jeficit does noc imply any derferiorarion
oL Lhe =zonemic position of the councry but simply Zzsflacos chat the economy is
rzcewving interest pavments frem abroad and thus can affsrd fo zpend percansaciy
in exzess oI its iocome. while ar poior a* the —rade accesunt musk be in defigis

falways assumning that 0¥ I1s oositive, otherwisz thers sheould ©e 2 trade surslas)

plus o= E There ars Cwo wWays B2 ssaa thisz; ar & a3s3ebs sre bHelow Shalp
long tom value and fhus consumptbion is below its lonmeg run lewvel; Lhe iIonz Tun
cTade is long Tun consuemphlion miges ¥ and 1o 1y posizive; howavars, st
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passes the trvade position detesrisrtares a3 aszatz anpd “hus consunpiion lacreass;

thus i1f there i3 a trade surplius a= A, A3 asmsets growW the surplus will b= redusad,
become ze2ro eventually aad then rurn into defisir vn*fl the lomg run defizit is

attained ac a%.

Whar detstmines whers the sconomy will Be at any Ifnscant along tae portfiolio

Th

gquilibeoium line? Th2 crucial wariable fs5 the caotal holdinss of real assercs
nousehaids have at anvy instant, Metice that whnila households can adjust the
compositicon o thedr peortfolic Instantanecuslv, thay can al-er the size of it cnly

chrough time by spending less thas rheir income, Thus, at any iascant the stack

vf asszss is given as a resule of rast savings decisions =2nd the cholces open to

households are bwo: the composicion of chaiv porrfalic and how cuch of their

T

income to consume, the remsining Secoming the oot addition to their stock of assars
(which can be negative Lf they decide to coasume in excess of their incemal.

In figure Z, the povrcfolio compesirion decision ioplies that m and D mustc be
om Ene m = z{r;D linz whils the assar conscrainc implies thas the sum =f = plus

D must equal to the pravailing valus of zssaets at chat —momanc. Thuz the line

aa{to) shows all the feasible cotbinations of monevy and securicies apen to housa-—

[A]

zgsets ajc_}. Portfolic equilibriitm is thes okraiasd

nelds given the value g =

Wwith the coaobinzticn of a2 o and D ar the intarsec~ion o hoth schedules. Since
az that eguilibrian fhe stock of foreizn axrchange 1is shown to &2 less shan O% we

koew £ that househclds will he soending oo goods b¥ less than theis dincome and

ds3abs gTow Zhe aa line shifts

W

ius thaz rthe stcoox of assess will be growing. A
Tx the right and fhe aguilisrivm soint movas nottheast zleng rke m = =D schedula.
ol O tvalsses, the servics accour* surclus incrsasas ooo-

pathh for =12 balapce of gavnhents accouencts and fotal ossacs
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andividuals iz rhen ar rthat same insrankt increased by the amount =2 the real
value oi the newly isasued cash balaneas. Hosizce bEhazr his 13 =n inscantanecus
jump in the wvalue of real assets as opposed tG the continusus race of changs
derived previously which was due to diffacencss between the ratss of income
and absorption of goeds {in fact the 4inscantznecus gifr of money to the public
may Se treated as iF their income rate were iafiairy Zcr an instant and 213 of
it {5 accurulated in assets). Hote thar aill of the ipcrease in the wvalue of
real assets came in che foTm of doemestic meney and thus, if Zncdividuals were
before in porkfolic halance, now they will be holding a larger money/foreign
securicias racico than desired. As a comsaquence, Indiwideals will c-y to
restore porticiic dalance by selling scme of their sxcess domestis meney back
to the Censral 3ank in order to get Tfotelgn exchange with whish to buy forailg

securities, THhuiis, aftar rche increasa in tha quanciiy of domestic money, scma

4

H

af it 1s sold back to che Cenrral Baak and there {3 a reserve Ioss and 4a inscan-
tanesus acquisition of forelgn securiries. After thase initial cransacilons

designed to restsre portfolio balance for the new higher value o

2l

raal assecCs,
other *ransactions wlll continae £o taks plare threough tdime: assuping initlalliy

the economy was ab the steady

Lt

szre szquilidrTium, oW assses exzesd their long run
ralue. The economy will slowly decumtiata chose excess asssis bLhroueszh elims and
Suring this transivion sizcse assecs exceed their leng tun value cinsmption

will alsa; rhus, che trade aczsunt deficit is larzgar daring the transiticn. A5

fenal income during this period, ooch monsy and

Cenrcr21 Bamk rthe rzmainine comestic money which thew nad xept after ths inizial
increasae. Wish =he poacasds of the sales o Iarsizn sacucrities abroad snd meonew

~a the CsatTsl 2anx, tze oublisz




e

tire higher -ate of archaszes af goeds from abroad, Zventually zssers are
6 -

restored o their original long run value, rthe stack held of fareign Securitias

and meney is the same 45 before the Zpncrsasze in ocpaw, Howaver, duzing alil rhe

transition the rate of consumpeion has been hAigher than before; what was ziven
in exchange, or was it a free lunch”? The answar <5 char the higher consuamptian

rate during rhe Eran=zition was fimanced wWith the resgerve logsses of the Cantral

dank as tha publie a2xchanged the excoss =oney in arder :co buv foreign goods,
Thus, the expansion ia money SUDDly 2llowad this fConomy Lo consume in sxress of
its iacowmwe but ar rhe expense of the Central Bank's stock of Fforaeisn exchange
Tesarves; this, af COUTER, ds a situatrion whicy CEnnat La radgsatad Indefinicalw
gince at some pomeat the stock of foraiczn exchange will he Capleted.

In terns of figura 4, rhe Initdal posirion 2aefore che ROTILATF increase was
akt poiat g, After the Anetary incrsdses the asses c2nstrainc shifrcs co cha
tighZ by the valys of rhe inrreased Toney Ncldiags (equal ba athy . Since tha

is now out of portfolin balance, an instantanzous g2le of =25 ofF domescic

money for ed of Fforaion exchanea (which is usad +n Duyr ar equal amoupt af forsigm
E 2 b 1

s@zurities) zakes place and Pettfolfo equilibrius 1is restorad at poin: d. Az d,
holdicgs of feroign secuririss exc2ed their Iong run lewval o* and m and

howaver,

D fall theough cime 2long the = = zD 1:ag Eowards poinc a+,
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