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paper develops & dynamic model incarporating some key macro-
aranomic features of more advanced industrializing ezpnomies. While the
model is guite paneral, it is motivated by recent events ip the Southern

Cong

f Latin #Amarica, where wide-ranging economic reform programs

gl
.
L)

iniftiated in the 19705 produced dramatic--~and uwltimately unsustainable--
movements in esternsl aczaunte and real exchange rates. RS observad by
az fleiandro {1981), the measures undertaken in Argentina, Chile, and

Urdguay coipcidad with stesp increase: th
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, with weak current-account halances, and with
massive fareiqn raserve accumulation, 4 goal of the present work is to
snalyze ghannels through which policy initiatives of tne type sean in
the Sputhern Cone influsnce the sconomy s loag-run position and its

i

tranzitiana! behaviar,

Un the prige side, the svonpmy studied is characterized by a

crauling-pag a=xchange-rate vregime and sluggish nominal wages that adjust
to labor-markef disesouilibrium and inflation sxpectations. Montradable
gosds use i1mpartsz as Intarmediaste production inputs, so there is an

inmediate pasc-through of exchange-rate changes to domesilc goods’
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side thare smay be restrictions on private capital-
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v2 mizdel enccompasses both polar cases of free

mabkility and

iamnbility within a single
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framewark.  Thi ilitates study of the macroeconomic effscts of
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ccount l:heralization. Under tapital mobility the maodel traces
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ut tha dynamic nath of the real sxchange rats (the price of tradables
in terms of nontradables) and the economy’'s net external assets. Similar
naths are traced out when capital is immobile, but the economy’ s axiar-
T

nal assets are ithan owned =aatirely by the public sactor, ”

The plan of the paper is as follows. Section I sets gut the basic
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of the model., The real exchange rate occupiss a central pasi-

tian, for its i=zvel affects both production and consumption decisions

i
—+

~while i%ts time path influences the rzal domestic interest rate.
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Sactiaon 2 works out the madel’s dynamics under perfact forasight.
dzvmptotically the economy approaches a lopg-run equilibrium charac-
tarized by simultaneous internal and external balance. However, the
nature of the path leading there depends on whether a rise in the rela-
tiva price of tradables improves or wWorsens the current account. The
gconomy s dvnamics will not generally display the monotonic relation

b

i

twaan 2xternal assets and the real ewchangs rate characterizing the
trarnsition paths of most flexible-price portfolip-balance models. In
particular, the approach to long-runm equilibrium may be oscillatory.

{imeralization of the capital account is taken up in section I,

ig result af this section concerns the short-term atfact of
iiperalizstiaon on the real exzchange rate. When the pre-refors domestic

intersst rate exceeds the depreciation-adjusted world rate, the reaacval

a7 impediments to capital movement causes an initial period of real

sopreciation, # current-account de=ficit emerges on impact, but boon
turns into slump a5 the esconocmy converges to a steady state in which the
izval or suiernal claims 1z lower than oefors lineralization. In the
lang run there iz & real deonreciation, an =uample of & more géneral




principle that is also established in section 3:-any disturbance that
leads to a long-run decline in external assets must also depreciata the
long-run real exchange rate (assuming that the domestic capital stock is
held constant!. A similar result is notad in alternative contexts by
Eruno (1974) and Obstfeld (i%84al.

Section 4 studies the effects of devaluation and disintlation, where
the latter iz defined as a permanent, credible lowering of the rate of
currency depreciation. Devaluation is nanneutral in the long run, lead-
ing to an eventual rise in external claims and a long-run real apprecia-
tion. In the short run devaluaticn may accasion a current-account
deficit or a domestic contractian, however. When capital is immabiie
disinflation has effects that are the opposite of capital-account
liberalization: an initial real depreciation and slump followed by a
long-run real appreciation and increase in net foreign assefs. But in
the model set out below, a change in the crawl rate is neutral when
capital is fully maobile, even though the price of home goods is tem-
porarily fixed, The section concludes by considering possible saurces of
nonneutrality suggested in the literature.

‘§oction S once again summarizes the main results. An appendix

contains some technical details concerning the model’'s dynamics.

{. & Gensral Model

Thisz zection describes a small open smconomy characterized by a

nominal wages. Tws agoods ars aroducad: a composite tradable priced

axngenously in the world market, znd a nontradable good whase srice
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reflects the cost of domestic labor and imported intermediates. The

sponse of the real wage to labor-market pressure provides a first
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rompanent of the sconomy’s intrinsic dynamics. A second source af in-
trinsic dynamics is provided by private saving, which drives the stock
g% nzt foreign assets to its long-run level. Detailed discussion of the
sronomy s dynamic behavior is deferred until section 2. Here 1 merely
set aut the economy’'s structurs.

Under a crawling peg the exchange rate folliows a path determined
Ly the central bank. Ta maintain the aﬁnnunced exchanges rate when fhere
iz fres capital mobility, the bank must accommodate any shift in domes-
tic monsy demand through forsign-sxchangs intervention. When capital

antrals are in place, however,; residents may not purchase foreign-

il

currency assets and exporters must sell to the monetary authority any

foraign exchange earned. To peg the exchange rate under private capital
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r
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immobitity, therefore, it suffices for the central bapk to intervene
gniy when there iz a trade imbalance.

Mo stand an the degree of capital mobility meed be taken in the
nresent sactian. The modei’ s generality in this respect will prove
uszful when the liberalizatinon of the capital account iz studied in

sectian halow.

1,1 Goads Prices and Fraoductian

durtion =z3de the country is a variant of the dependent

[}
)
it
i
bl
|
i
s

sconcamy studiad by Saltar (19%7) and manv subsequent writers. Let €

dznotz the 2uchange rate (the domestic-woney price of faorzign money) and

r the fgraign-currzncy orine of tne compesits tradable good. Under the
T#*

smalli-country assuaption P is parametricy arbitrage guarantees that in
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the absence of trade impediments and transport costs the corresponding

domestic-maoney price of ftradables is given by

4 uzseful generalization af the present framework would differentiate
hatween imports and sxports and allow for cammercial restrictions that
separats domestic from world prices. That generalization is forgone here

in arder tg focus on the effects of financial policies. The normaliza-

. T# . T .
tion F = 1 is adopted, so that # = E according to (i},
Tradzhle commaditias ara produced using capital and labor. Capitai

in the tradable sector. but labor is free ta move LHetwean
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sectors of the esconemy. !f W denotes the resulting economy-wide

naminal wage, then the supoly function for tradables is

! yT = ‘r’if-F'TfWil, y'os o

The derived demand for labor, alzo increasing in its argument, is

dznotad

- . . ) . . H.
futput in the nontradables sector is produced using labor {(n '} and
. L H. . . . P
imparied intermediate materials (m 1 according to a fised-coefficients

technology. The production function for these home goods is

. H .. H H
4y % = minin ,am ¥,

ahere intarmediate imports are indistinguishable from f#inal tradablas.
Tha parametsr 1/a is5 the amourt of intermediate that must be cambined
with 2 unif of labor to gredece a unit of the home good. Constant

raturns to scale srevail in the aontradables sector accarding to 44), so




“In eouilibrium the price af home goads is given by the zerop-profit

condition

L H . .
(50 B = N + (P /a) W+ {Efai,

1.2 Asset Markets

fesidents hold in their portiolios domestic high-powered monev H,
domestic bonds paying‘an interest rate R, and (when private capital
mobility i3 permitted) foreign bonds E%* having a face value fixed in
foreign-currancy terms and paying the world interest rafe R+. The domes-
tic banking system is naot explicitly modelled. In addition to base money

and bonds, there is an exogenous nonmarketabie component of domestic

i
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X

which ran include, for exzample, titles to capital operating in
th2 tradables sactor. This exogenous camponent of wealth has a fived
¥alue k in terms of fradables (that is, in terms of foreign currencyl;
the determination of % is outside the model’'s scope. Under a regime of
capltal controls E%# is takep to be identically zero.

Farsigners do not participate 1n the domestic bond market. Undar
+ree capital mobility R = R#% + OE/E, where [ is the time-derivative
acerator and perfect foresight iz asszumed. In words, domestic and for-
=ign Gonds ars sszumed to oe perfect substitutes, so that interest

sarity holds when capital is mobila. When finmancial contrals are 1in



19773 Mc¥innon and Mathieson 1%81; and van Wijnbergen 19830k).
Foreigners do not hold domestic money. As 1t is assumed that there
is no outside domestic government debt, aggregate nominal assats A are

given by

(7} A = W + EB% + Ex.

The money-market eguilibrium condition is
(81 W = L{RYA, L7 < Q.

al immability M is a predetermined variable that
changes anly as a rasult af currant-accaunt imbdalances and domestic
credit creation by the central bank. {(The current account of course
2quals the balance of paymenfs when there is no private international
borrowing or lending.? As (B) shows, continuwcus asset-market equilibrium
is in this case maintained through adjustments in the domestic noaminal
interest rate R.

Under capital mohility, however, the domestic interest rate is tne
sum of the ayogenous world interast ratz R#* and the policy-datermined
devaluation rate DE/SE. The money stock is now the jumping variable that
agjusts inatantaﬁﬁously to preserve asset-market eguilibriums far a
given rate of currency denreciﬁtian, the central bank can peg the ex-

change rate’s level anly if it automatically suoplies to the public the

[

money stack dictated by the right-hand side of (B},

1.7 Donzumers

t = dencte the level of private domestic sxpenditurs weasured in

[

L

nantrzded or home goods. Define the real =xchange rate g by
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By (&), the raal sxchange rate must be zmaller than the technological

. . . . H L
cosfficient a in equilibrium if W and P are always positive:

A fraction 7i(g; of expenditure z falls on tradables, where ¢ is a
decreasing function of q. Final consumption of tradables may therefore

Ee written

and the damand for nontradables takes the foram
... _H. a .
(it ¢ ig,z) = Ll-vig)l:z.

tat v be the average share of tradables in the overall consumer
arice index. {(r can be thought aof as a long-run average value of slgl.}
The ewpected local inflation rate under gerfect foresight i1s then
1WDEFEY + ﬁi-r)iDFﬂfPH). {The derivatives are right-hand dergvatives, as
always.] Private absorptian z is a function of real domestic wealth and

the real inpterest rate:

vy, H. 1=y

(177 z = zeasE e Rer oevEs - -v oRM e g,

24z usual, an increase in real assets stimulates absorption, while an
incraass in the real intersst rate depresses it. In symbols, 2y > 0 and
z. 4 G. (f, denotas the partial derivative Ef(xig...,x,}fﬁxi.]

L)
< 1 3

i.4 The Labor Market apd Frice Adiustment

The nominal wage is taken to be a predetermined or nan-iumping




variable that can adjust only gradually. The deterainants ot nominal.
wage inflation are excass labar demand and sxpected consumar-price
inilation, as in Obstfeld (1582).

Lat My denote the “natural” level of aagregate gmployment, assumed

to be constant, With perfect foresight the wage evolves according tol

H_.'

(131 DW/W = %inT+nH-nGl + v{DE/E} + (1-r){DP /P ).

Fraom (4}, the wage and home-goods price are raelated by W = F - E/al.

Equation (i3} may therefore be manipulated to yield

[
g

b}

=)
-

henl
i

R N . -
rigiin +n -n.! + GE/E,

whers
{131 wig) = #/fas{a-g) - {1-v)1 » O,

Egquatians (14) and {15) show how currancy depreciation ang excess labar

demand govern price inflation in the nentradables sector.
1.3 The Monetary and Fiscal Authorities

It iz convenient to consolidate the budget constraints of the
manetary and fiscal authoriti=s. All domestic liabilities of the central
bank take the form of high-powered money. On the asset side the hank
holds domestic cradit C and foraign bonds whose foreign-currency value

iz dennted F#. The central-bank balance sheet identity is

af (1At is the =sum af past capital




. RS Will be sean

i&;, which corrects for smooth movements

accaunt of capital gains due to dis-
The {izzal suthority levies personal tsxes o help finance its

. L T, ) o H . .
consdaption af tradables (5 ! and nontradables (g i. An additional

source of revenus is the intarest aarned on the central bank’cs reserves,

egual to ER#EF® in term

m

of domestic monev. Any fiscal deficit is

tinanced thrvough domestic credit creation {the governmant izsues no
interest-bearing debt!, Let 7 denote nominal personal tasxes and ©

. .. , T H M ,
nominal gavernmant cansumpfinn {egual to fo + P g’ ). Then the monetized

Lo . . . e d .
derivative of the right-hand side of (8)). Lst W denote nominal money

gemancd. Thern according to {16}, continuous money-market equilibrium

reguires that
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Domestic-credit growth in exress of money-demand growth leads fo a
balanca-af-payments deficit, so that part of the tiscal deficit is

effectively fipanced through central-bank borrowing abroad. After sub-

i

-+
e
+

uting {187 into (171, integrating forward, and asplying the ap-
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- o . - -R¥(s-t)
2 ' / ) .
s Ryt JtL{TE.E5)+kDME/ES.]E ds

Canstraint (19) limits the present foreign-exchange value of government
consumption to that of governmgnt revenue fraom persanal taxes and seig-
nigrage, plus initial foreign reserves. Seigniorage revenue is in turn
limited by the sublic’s willingness tao add to its nominal balances.

It iz assumed that the central bank follows the domestic-credit

risle
{201 DC = {(DEFEIN

in order to avoid pratracted payments imbalanca2s. To ensure that credit
crzation covers the government s cash-flow needs when (20) is followed,

tazes T adjust endogenously according to
{71y T = G - ER#F#% - (DE/EIN.

It can be shown that under the foregoing assumptions, constraint (i9)
will necessarily hold as an =squality grovided the economy is dynamically

stable i(see (bstfeld 19B4a),

~

Z. Dynamics

3 1t is now time to pursue the dynamic implications nf the structure
dascribed in saction 1. To do so, I reduce the model to a system of two
differential eauations in the real exchange rate g and the net extgrnal
asset stock of the economy as a whale, K¥ = F# + B#, Hecausz the
natian s foreign assets are given by the past history of the current
account, #¥% i3 a predstermined variable. Because the nominal wage is

sradetermined and the sxchange rate 1s pegged, the zero-profit conditian
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(&} implies that g is pradetermined as well.

Equation (14) gives the time derivative of q,

{22) Dq/g = —n(q)inT+nH-n } .

1]

Eguations (3), (&), and () imply'that

(233 nT = n igi,. nT’ :o,

The =sguilibrium cuﬁdition far the home goods market is
(24 yH = cH[q,z} + gH.

By (5}, labor demand in the nontradables sector, nH, is egual to ¢ +

H
q .

To complete the derivation of the dynamic law for g, it remains to
show that absarption z can be eupressed in terms of g and K%, The

definition of the real sxchange rate g allows one to express the real

interest rate as
r

R - (DE/E} + (1-v)iDlqg/al.

A rise in the expe;ted rate of real depreciation, all else egual, is a

rise in tha real intersst rate. Use (7} to write (12} as
(287 = = z{qi-ri(MfE)+B*+k],R—(DEIE3+(1—riiquqI}.

Naxt, note that DI(M/E} = DW/E - (DE/E}{W/E) = DF% (by {14} and {(20)3, =0

(MFE) = F+# + %, where ¥ is a constant which can be calculated fram

S
ti5}. Finally, solve (2} for the eguilibrium domestic interest rate,
(25} R = R{E#+%), RS £ 13,

Under perferct capital mobility R{K#+%) = K% + (DE/E} and so R’ = (., But
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when private capital is immobile K¢ = F% and R’ <« u. In the latter case
2 rFize in K% is just a rise in internatianal reservas that increases
domestic liquidity, depressing the local rate of interest,

The faregoing observations l=ad to the aquation
(277 z = z20q° | (K#+X+k) ,R(K*+X)-(DE/E}+i1-v)tDa/q) 1.
With the aid af eguatiens (11}, (23}, and (271, (2Z) may now be written

{28) Dg/q =

-w(q)£nT(q)+[1-c(qJ]atql-r(K*+X+k),R(K*+X)-(DE!E)+(I—?){quq}1+gH—nU}.
From {227 onz obtains tha reducad-fara law a9f motion
(79) Dgig = FigyK#).
it iz assumed that

(20) T € 0, T, < 0

Thus, a rise in g raiszes the demand for labaor in both the tradable and
home-goods sectaors, occasioning a rising real wage and, through (&), a
falling (that is, appreciating) real exchange rata, Similarly, a rise in
k#, by stimulating the demand for nontradables, leads to excess labor
demand in the home-goods sector and again, an appreciating real exchange

L

rate.” A mathematical appendix spelis out the conditions under which the
inequalities in (Z0) hold. One condition worth mentioning here is that
averall wealth K¥+%+k be positive. This is assumed.from now on, although
it is not necessarv for (390).

Turn next to the dvnamic eguation for K#. The growth of nominal

nrlyats ssseis =guals privabe saving nut of disposzaole income. =0 Y
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bW + DE(E#++k) + EDB*

U BT G ERsEs ¢ DE(Bs4E) - T

T PHCH - EmH.

Ec

=

: , . . T . . . ) .
Equation (23} implies that y can be written as an increasing function
ot the real exchange rate g. After use of (9}, (10}, (11}, (i&), (Z0),

21y, €24y, and {29}, (31} therefore becaomes

{327 DEs = wT{ o+ R*k+% - g
R . 12NN i it}

- starzlal T (KRR RKE+X) - (DE/ET +(1-vIT (g, K%) /g
1.

- (17ai401-0(g)1zlq" TiK#+I+k) R{K*+%1-(DE/E)+ 1~y 1T (g.K%)] + g1

= Qia.K*:,

Equation (32) displays the current-account balance as the dif-
tarence be#ween national production of tradables (including services)
and national absorption of tradables, The relative-price effect of a
real depreciation tends to improve the current account by increasing
output of traded goods and discouraging their consumption. But by shift-
ing demand taward nontradables, a rise in g leads directly to increasad
imports of intermediate materials, The overall relative-price effect is

summarized by the "Marshall-Lerner" conditiogn for the model, which

1]

tatss that with absorption held constamt, a real depreciation has a

positive affect on the current account, given by

—

L1
m
[
=3

- {rigriiz/g)y » 10,

¥y {331 must held in =quilibrium because g can never exceed a

iz@e the discussion tollcwing =2guation (9)3. But while tne expenditure-
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tt a2t a real denreciation is always positive, it is

a2 SI0EZd fn]

craotion sf+ects of a rize in o 45 tend to worsen the cur-
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rent account: a real depreciation raises the real value of private
wealth and lowers the expected real interest rate, thereby raisiﬁg
gxpenditure z. It follows that the sign of QI 15 indeterminate. The same
is true aof the sign of QE’ but there are sound thearetical reasons for
aséuming that a rise in net {foreign assets K# causes the current account

to deteriorate. Accordingly,

(34} @, - 0, 4, < 0.

1 2

The mathematical appendix again discusses the precise conditions under-
lving tha inequalities in 1{34).

Figures 1 and 2 show the two possible stable configurations ot the
dynamic system consisting of equations (29} and (32). The long-run ar
steady-state levels of the real exchange rate and net foreign assat
stock are denoted a_ and K:, respectively. (Existence and unigueness are
assumed.} In the first of these diagrams (corresponding to the case ﬂi >
iy the sconamy cycles during its approach to long-rum egquilibrium. In
the second {corresponding to fthe case ﬂi < 01} the eceonomy’'s transition

path is sither monotanic or a half-cycle. An interasting feature of the

('8

ynamics is the passibility that a depreciating {appreciating) real
axchange rate will accompany a currept-account surplus (deficit) along
portions aof the transzition path. This conjunctura is not typical of
flexible-price partfolio-balance models {(for example, Calvo and
Rodriguez 1977},

Pecause [, 4 0 and 9., « 9, the stability condition for the

i 2

system’'s linear approsimation near (g ,¥ ) 1s
@ o

d
(]

=3
=
]
.l'_.‘
=)

s
-
[ ]
L
[
:
-

whara all functions are hencefortn svaluated at long-run equilibrium.
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sians derived in the appendis, stabilityv condition (35) is

eguivalent ta

(381 0 ¢ -R*[n"-w’z+(1-¢}(1—r}q-rzi(Ki+X+k)] +

{qi—rzl+: RO) Ui =g/ 2 Tie/qi+ti-g)/alelioe) Ly 7={[il-(q/a)le/~{e/q)3(z/q) I},

]

The system's =ztability dpes not reguire that Q. be negative as is as-

sumed in (324), When 2. > 0, (35) holds, and the trace condition qFI + 0

-
ra Fa

t 0 ig satisfisd, the model has a stabls configuration in which the Dg/g

1]

0 and DiK# = 9 loci have negative slopes but {(contrary to figure Z} the
zslope of the lattar iz the greater in absolute valuwe. In the interest aof
conserving space, thiz possibiiity is pursued no further.

While the dynamic behavior af the economv appears gualitatively
unaitected by the degree of capital mobility, the model ‘s interpretation
-

- . . N {
and gredictions hinge on the regime one assumes. When there are no

ivate capital movements B# = 0 and K¥* coincides with the central-bank

-

reserve stock F#. In this case all net e2xternal lending takes the farm

3t reserve movements, so that current-account equation (32Z) can be

.‘
=
r
i

zrprzted 53 deszribing either the balance of payments or the asvolu-

t

-

on of domestic money haoldings measured in tradables. Under capital

mobility, nowever, K#* = B+ + F#, the consalidated sxtsrnal assets of the

~

orivate and public sectors. Equation (3Z) again describes the current

1}

atcount, but it no laonger applias to the balance of oayments. Even

-r

foral

gugh ¥+% is pradetarmined, its components B% and F% are not when capi-

v
L
-

-

iz mobile. Privats portfolio shifts will force central-bank foreign-

exchange interventian that is= recorded in the balance of payments,

Interventicon radistributes the owngrship af k# between the private
sector and the cantral bank, buf it zannot causs 3n instantaneous jump
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3. Liberalization of the Casital Account

The first policy action considered is the liberalization of the
capital aCEDunt,B Initially there is no private external asset trade and
the domestic interest rate is a function of the predetermined mon=y
supply. Liberalization takes the form of a camplete removal of barriers
ta financial capital movements, The =conomy is assumed to be at its
long-run equilibrium when liberalizatior takes place.

The effect of liberalization depends on the relation between the

interest rate pravailing before liberalization and the depreciation-

m

adjusted world rate. it iz most natural to assume that ths domestic rate
egceéds K+ + (DE/E) prior to the-reform, =o that there is a fall in the
cost of cradit on impact.? The initial and long-run effects of the
policy change can be visualized with the aid of figuras 3 and 4.

The fall in the domestic interest rate raises absorption faor every
lsval of q and K%, Accordingly, the Dg = @ and DX* = 0 schedules shift
downward: for a given real exchange rate, a lower level of wealth is now
reguired for both internal balance (labor-market eguilibrium! and exter-
nal balance i{current-account Equilibriumi.10 The real exchange rate
begins to appre:iate in the face of eucess domestic demand, and a
currant-account deficit smerges. As wealth and expenditure subsequently
11l the real appreciation ceases and is reversed. The underemplnymeﬁt
that emerges at this point is gradually eliminated (perhaps with oscil-
lations) as the economy converges. What is most moteworthy is that in

spitz of its sventually deflationary effects, liberalizatior of the

i

capital account may cause the economy to undergo a protracted initial

juatian.
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In the asset side the f3ll in the home interest rate raises money
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demand. The srivate sector reaches geortfolio sguilibrium by barrawing

r

¢oreign 2xcnange from abroad and selling it for domestic money. Hecause
the central bank must purchase this foreign euchange to hold the sx-
change rate fixed, private baorrowing leads to an instantaneous rise in
the agagregate money supply. The finmancial capital inflow rasults in a
transfer of eputernal claims from the private sector {which becoses
indebted to foreigners) to ths central bank {(which =snioyvs an affsetting
increase in raserves). K%, however, cannot jump on impact. #As external

assets begin to fall in the wake of liberalization., the balance-of-

intp geficit,
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The model siuggests that the removal of capital controls may have
ontributzd to the real appreciations, sxternal deficits, and capital
inflows that accompanied the sconomic refornm praograms in Argentiha,
Chile, and Uruquay. Capital-account liberalization is likely to pravide
only part of the explanatian, however. In Chile, for example, the begin-
ning of rzal aopreciation certainly pre-dates the removal of external
financial restrictions (Edwards 1983a).

Figur=s 3 and 4 suggest two resulis that have not yet been
demonstrated., First, the figures =uggest that the long-run external debt
nacessarily increases, a result that iz obvious oniy in the case ﬁl |
shown in figure 3. Second, they suggest that liberalization necessarily
gntails a long-vun real depreciation (in contrast top the real apprzcia-
tion that clesarly emerges in the short rund. It is an implication of the

=ystem’ s stability (a3 will be shown later! that the long-run external

by
"
u
m
ot
1Y)
i
UL
n
17
—
s
=
11}
1
iz
=
it
o
m
oT}

izsumption that it does, I will now argue

that *the real exchange rate must rise in the iopg run. The argument made
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disturbance that causes a decline in steady-state sxternal claims must
alsp cause & rise in the steady state real euchange rate.

For a given long-run foreign asset stock, figure 5 shaows the
deteraination of long run absorption z and the long-run relative price
q. Tie Il ar internal-balance schedule sﬁnws combinatiaons of g and :
that zlear the labar market (that is, satisfy {(ZB) with Dg = 0)J. The

schedule’'s slope is given by
- s T L L
(37N (dz;quIII = -{n ‘-rfzi/{l-0) £ 0,

Foints above [l are aszsociated with excess demand for lawar. The %X or
gxternal~halance schedule shows g-z combinatisns consistent with a zero

currant account for a fixed value of K#. Its slope is

u

(38 (dzsdqii,, = HT-’—{[l-(q/a)ltr’-(tr/q)}(z/q)].f[trrfq)+(1-¢.r]fa] ¥ o0,

Foints above XX are characterized by external deficits, and‘XX shifts
upward along an unchanging Il schedule as K% rises, Foint A, at the
schedules’ intersection, 1s the unigue point consistent with both inter-
nal and external balance.

On the maintaiped assumption that K% falls in the long rup as a
result of liberalization, imagine that long-run absorption returns to
its pre-ré§nrm level. Then internal balance wauld reguire that leng-run
q also be at its pre-refaras leval, 1, But with K+ {and hence, national
income) lawer, such a position, shown as paint B in fipure 3, would not

be consistent with external balance; in fact, there would be a defircit.

r+

To rastore full =squilibrium with a lower steady state external asse
stock, z must fail and 9 must rise from 9, This downward movement along

bt

Il brings the= zcaonomy fo point A, It follows that if the =uternal d

i

rises in the lona run, the real exchange rate, after falling in the
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short run, must ultimately rise above its initial leval.
1+ rzmains to establish that the stock of foreign claims does
indaed fall in the lang run. Direct calculation shows that lang-run

foreign assets move in the same direction as the sign of the expression :

A T s . . R L e .
{(39) z 4in f-rfzilieigr+il-rifad+il-aliy f—ifi—(qfaj]w’—thq)i&zquJJJKFLQH—TEQLJ.
L -

Becauze z. 4 O, stability condition (35) iaplies that {29} is nepative.

on and Disintflation
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In this sectian [ discuss the effects of abrupt changes in both

the level and the rate of change of the exchange rats., fn unanticipated

Giscreta devaluation may ar may not occasiaon ap initial contraction, but
in the long run it appreciates the real exchange rate and increases the
foreign asset staock, Disinflation, defined hare as a permanent, unan-
ticipated reduction in the rate of currency depraciation, is neutral
under perfact capital mobility and rational sxpectations, price
rigidities notwithstanding. But when capital mavements are prohibited, a
2311 in DE/E causes an initial slump followed by a cumulative balanca-

cf-payments surplus and an eventual real appreciation.

4,1 Bavaluazation

The etfects of a sharp rise in E may be visualized with the aid o+
figqures & and 7. The monefary authority is assumed to deviata from rule
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acts the econgmy in part by decreasing the fareign-exchange value of
xss2ts denominsted in damestic currency--here the high-powerad maney
stock. This private-sector capital lass, in turn, reduces absorpticn. In
the model this effect takes the form of a change in the relation linking
foreign reserves and the exchange-rate deflated money stock M/E.

Frior to devaluation we have M/E = F#%# + %, where, by (14},

(40) ¥ = (1/E,1(C, - J= DE_Frds).

t t % 5 &
Devaluation-induced capital gains on foreign reserves are not auto-
matically raflected in the aonetary base, bhut instead lead to the crea-
tion of artificial offzetting accounting liabilities on the central
bank’ s balance sheet, Lat the exchange rate rise at time t fram E; to

- + -
£E., let ¢ = iE;—Et)fEt denote the percentage devaluation, and let Ht be

[l

the ievel of the nominal money supply just before the devaluation takes

place. For all v » t, the cantral-bank balance sheet becaomes

. * ) +. t * + - *
a4 — :_- i C - -
{41) H‘v'/EV = v + ll!E‘J[ t I mDE"FSdE [E1 Et“:t]

or

* — -_
15 J = F - 3
(42) M /E_ = F 4+ X - €M /E )

i the absence of further unanticipated devaluations {cf. (40})). Egua-
tion (42} implies that far any level of external assets, devaluation
iowers therfureign—exchange value of private wealth by the amount ot the
concomitant capital loss on domestic money holdings. (See Obhstfeld 1984b
for +urther discussiaon.}

us2 devaluation lowers private wealth for any E¥, the two loci

[ o(wi)
o
m
'

7

shift upward: given g, a higher lsvel of fareign
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claims will be nacessary for internal as well as axternal balance. As iIn
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zectian 3, dynamic stability implies that the long-run level of foreign
claimse must increase. (This is obwious in the case asspciatad with
figure &.) The arguments made in the previous section therefore imply
that the real sxchange rata falls in the 1qng run. This real apprecia-
tion is coupled with a rise in steady-state abscrptian relative to the
scanamy s initial equilibrium.

What can be said about the economy’s transitional behaviar? In
addition to shifting the economy’s steady state, devaluatiaon also causes
an instantaneous initial rise in the real exchange rate. Sincelthe wage

iz predeterminad, (&) yields the impact relative-price gffact
e g C H . .
(4% dgsdE = {1 - {gfall/F > 0.

It is clear from (43} that the elasticity of g with respect to devalua-
tiogn is smaller the greater the impart content of nontradablas {that is,
the smaller is a): to the extent that devaluation raises costs in the
home-goods ssctor, its effect on relative final-goods prices is reduced.

In figure &, devaluation shifts the real exchanpge rate ta the
right of the new Dq/q = O locus, so that initially there is an =xpansion
of employament and a current-account surplus. Over time foreign assets

rigse and the real exchange rate appreciates, with the econamy approach-

L

ng its new rest point in a cyclical fashion. There is no reason in

It

general why the inmitial postdevaluation position of the econamy cannot
S to the i1eft of the new Dgig = O schedule. This is the case of a

contracticnary devaluation, the iampact =ffect af which is a slump in

empioyment and a depreciating real exchange rate. Even 1n this case,
incressing weslih sventually reverses these impact effects. The prot-
shility inhat devaluation is contractionary is directly relatad to the




and Taylar {278 Buffie {1784). It iz worth reiterating that if a is low,.
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icainal devaluation may achieve anly a minor real devaluation
because of the substantial and immediate pass-through of import-price
changes to domestic costs. In this case, the shart-rua gxpansionary

2tfects of the associated rise in g will be small relative to the con-

tractionary wealth

)1

tfects fhat shift the twa schedules in figure &
Lpward,
dnder capital immobility thers i3z an initial liguidity squeeze and

1 rise in the domestic interest rate. But if the capital account has

¥

siready been liberalizad there is a sharp capital inflow that inm-

Similar dynamice arise in the case shown in figure 7, although the
gconomy 's approach to its long-run pasition is direct when ﬁl 1 0,
HZacauszz the impact rise in g now worsens the currant account it is
pussible that devaluation occasions & temporary external deficit that
shrinks and is reversed as foreign assets fall and the real exchange

rete appreciates. Contractionary devaluation is possible here, too, but

Grly an 2xpantionary devaluation canm causs an initizl deficit.

-

he ag-run nonneutrality of devaluation contrasts sharplv with

—
]

Jw]

tha asymptotic neutrality results stressed in the monetary approach to
the balance of payments (Frenkel and Johnsom 1974). The result is in

L2 canszesauance of the assuamption that cezntral-bank reserves sarn

immobility individuals rebuild their real

balances the snarp initial rize in prices., Bteadv-state 7oreign
CESEFYEE T1E# 4% g rezalt, and Secause these sarn interest, nationsi
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iz mobile the liguidity effect of devaluation is counteracted by capital
intlows, but the wealth sffect induces an initial fall in consumption
and a long-run a2ffect on national income similar to that arising whan
thare are capital controls.

It is noteworthy that in models inéorpnrating the Ricardian equiv-
alence of gaovernament borrowing and taxation, the wealth effect of
devaluation disappears in the mobile-capital case., This is because the
fall in privats wa2alth associatad with the initial capitai inflow 15

vactly offset by a rise in the present discounted value of expected
futurs transfer payaents from the government. These additional transfer
payments are just the increased interest earnings on the higher stock of
central-bank forsign raserves, It is therzfore possible for the private
zector to rebuild its real balances instantaneocusly through foreign
barrowing without changing its lifetime consumption possibilitias. For
an ansivysis of these questions in models based on individual intertem-

goral @mazimizatian, see Obstfeld (1981, 1784b] and Stockman (1983).
4.2 Euchange-Rate Jriented Disinflation

Consider next the consequences of a credible, permanent raductian
in the rate nof devaluation DE/JE. In light of the Southern Cone ex-
pariences surveved by Diaz Alejandro (1981), it is of particular inter-
gzt to ask under what circumstances an exchange-rate oriented disipfla-
tion scheame causes a real appreciation of the currency. The two cases of

internationally immobile and amchkiie capital are considered ip turn.

Undar capital iamobility the domestic nominal interest rate 1%

¥y

te (gl =i

<1}

I}

oredetsrained, & fa3ly in DEJE incrsases the real interest 2

1]
1]

a current surplus at the initial
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l=vels of g and K%. as éES? and (2Z} shaw, both the Dg/q = U and DK% = 0
sthedules therefore shift upward (see figure 3). Model stability re-
quires that when ﬂ1 L0, as is the case in figure 8, K+ rises in the
long run. This is clearly so when Ql » 0, so that the DK*® = 0 lotus
sicpes upward. By the results of section 3, the steady-state real ex-
change rate appraciates., Indeed, an increase in the devaluation rate has
dynamic effects which are qualitatively identical to those of capital-
accolnt liberalizaticn.

In figure 8 fthere is an initial period of real depreciation as an

[FE}

ipor2asz in the real intarest rats leads to underemployment, fin extarnal
surplus =merges an impact, and spending ricses over time while real maney

holdings are built up and the domestic nominal and real interest rates

=k
Yl

11. Excess demand for labaor arises as the economy crosses the new Dg/q
= 0 schedule. The real esichange rate appreciates and external assets
continug rising during the subsequent approach to the steady state. In
tha aodel s alternstive configuratiaon {(not pictured), the medium-term

dynamics are similar but the approach to long-run eauilibrium is oscil-

When capital is mobile the nominal interest rate is given by R#¥ +
{DE/E) and the domestic real rate is just R¥ + (1-v)(Dg/g). A fall in
GE/E leaves this real interest rate unchanged and, as (2B} and (32)
show, doeEs noi Effe:t gither of the schedules defining the system's
dynamics. Witp rational eupectations, therefare, a permanent and
cradibhle raduction in the rate of devaluation 15 neutral in spite af the
rigidity of domestic prices.

It 13 ipstructive to ask why 3 change in the depreciaticn rate is

sans for this. First,
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bani’'s commitment to peq the sxchange rate forces it to




fully accommodate the privata nortfolis shift caussd by the change. A

-

all in DE/E lowers the nominal intersst rate and raises monsy demand.
Zut the public can increase its naminal money foldings immediately by
borrowing foreign exchange abroad and zelling it to the central bank,
This transaction raises offical reserves but causes no change in the
eaconomy’'s averall income, wealth, or spending. The second factor ensur-
ing neutrality is relatad to the assumptians ragarding expectations and

ha rate of wage inflation can adjust instan-

rr

wapge hehavior. Because

tanequsly, the fall in DE/E is matched by an aqual fall in DW/W, so that

G0 change in eaployement need occur. The overall resuli is a sharp,
peraznent fall in the domestic inflation rate with no transitional

warlation in spending or smplaoyment.

Neutrality would not hold if the sxchange rate were floating and
disinflation took the form of a raduction in trend monetary growth,
fsset market squilibrium would then require a currency appreciation that
would raise real balsnces and expenditure. For a discussion of this
2ffect see Calvo and Rodrigue:z (1977).

Regardless of the degree of capital mobility, the model as formu-
tated gives little support to the notisn that a reduction in the rate of
doward crawl is itself a cause of real appreciation. Erief consideration
G7 some mechanisms not included in the present model is therefore
worthwhnile. (The following list is of course not exhaustive.)

Disinflation may lead to r=al appreciation if expectations of

forth by Rodrigus: {19877, When uncaverad interast parity holds, a

widely understood 451l in DE/E lowsrs the domestic acminail interact rats

all im %thz r=al interest rate sncoursges sxoenditurs and so lawers the







relative price of tradables. This §all in the real interest rate is to
bz contrasted with the increase that occcurs in the present model when
expectations are rational but capital is internétiunally immabile.
Dornbusch {1982} suggests that the rate of domestic price infla-
tign, like the level of domestic prices,‘is sluggish. If this is so, a
$all in the depreciation rate tautologically forces an initial period of
real appreciation. The rate of home price inflation must aventually fall
te match that in the tradables sector, but the dynamics of this orocess

are likely to be complex.

3

wffie (1983%) constructs a model in which banks hold nontradabie
claims tag capital which are imperfectly substitutable for foreign bonds
and hence. endogenously priced. A reduction in DE/E raises banks’ demand
far thisz asset, driving up its price {Tohin's g) and hence investment
demand. The rasult is again a shart-run real appreciation.

The present model has assumed for simplicitly that dispasahble
income does not influence absorption. In a similar setting, van Wijnber-
gen (198Za) shows that this neglected channel may lead to real apprecia-
tion if disposable income is defined properly so as to reflect the
inflétinn tax on real balances. Hecause a lowering of the devaluation
rate also lowers domestic-price inflation, the inflation tax falls and
disposable income rises. The resulting increase in consumption falls
partially on nontradables, driving their reiative price upward. Calvo
({19831 also discusses this mechanisn.

¥t another channel of nonneutrality is suggested in the optimiz-
ing framewari af Ohstfeld (1981}, which incorporates Ricardian eguiv-
atence and Metzlerian target-wealth saving behavior. Disinflatlion causes

nces matched by a capital inflow and
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increase in intersst-bearing official reserves. Because individuals
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parceivad consumption possibilities and a rise in evpenditura,
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the model does not explicitly encompass nontradables, this rise
in expenditure is consistent with real appreciation.

The foregoing models all consider a permanent unanticipated fall

in DE/E rathar tnan the greannounced, phasaed decline in the devaluation
rate that was a hallmark of the Southern Cane plans. In Obstfeld (1984a)
I eaploy an intertemporal méximizing madel to study such schemes. An-

ticipated disinflation affects the economy by raising the path of an
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interzst rate rafis
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tting expected changes in the

prices of nontradables and liquidity services. 14 intertemporal sub-

o]

titution is sufficiently low, the iamediate result is a rise in spend-

wi

ing, an external deficit, and a real appreciation. The temporary real
zpgreciation gives way to a long-run decline in the relative grice of .
nontradables.

A final observation relates to the question of credibility. As
Calvo {1933} and others have emphasized, much depends on the public’s
balief in official promises to avoid maxi-devaluations. I[F the public
views a discontinuous exchange-rate jump as a possiblity, this will be

ullt inte inflation expectations and subsequent wage settlements. A

. EF
=

gersistent beli=+ in a mazi-devaluation that daoes not paterialize will
therefore lead to an extended period over which domestic prices rise
more quickly than the ewchange rats, Even if the initial $ear of
devaluation was in some senze uniuztified, the resulting real appracia-

y . . . . ;11
tion iz likely to force the gevernment s hand.




%, Conclusion

This paper has constructed a dynamic framework in which
liharalization and stabilization measures af the type recently seen in
Latin America’s Southern Cone can be Etudiéd. The medel attempts to
rapiture some salient fzatures of advancad industrializing =cenomies by
postulating a crawling-peg exchange-rate system, =low labor-wmarket
adjﬁstment, and an important role for importsd production inputs. Be-
Cause the model encompasses economies with closed and open capital
accounts as special cases, the impact of capital-account restrictions an
policy eftects is highlighted. A furthar advantages of this general
framewark is its ability capture the macrosconomic consaquences of
spaninag the capital account,

Liberalization of the capital account leads to an initial perind
af real asxchange-rate appreciation, but a long-run real depraciation and
increase in foreign debt. The esconomy passes through alternating phases
of boam énd slump in the transition oprocess. Devaluation is nonneutral
sven in the long run, and may be contractionary in the short run. EY¥EN
though this measure =znitails an 1mpact real depreciation, it drives the
sconoimy to a new stationary position in which the relative price of
montradablas is higher thao initially., Finally, atteapts to disinflate
through manipulation of the rate of currency devaluation may have mini-
z under capital mebility, Whan capital is immobile, howevear,

disinflation has effects gualitatively similar to those of closing the

4n i1mportant omitted variable of the model iz impertect

cradibilityy npublic 81

ze of refara initiatives

al

beliat in the oermansn

and in official sromises not to inflict capital losses through Geval
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top of ithe agenda {for future

. . . ¥ . . . .
whare all functions are svaluated at (q ,K J. Since the twuo dynamic
i€ @

variaties are pradeterainzd, the linzarized system is stahie if its two

tharacteristic rocts ars negative, Necessary and sufficient conditions
tor this are ths trace condition g T, + @ ¢ 0 =znd the determinant

o £
coaditiaa 1358).

Pirect ralculaticn using i2B) and (32Z) shows that in a neighbor-

. , . A N I . < . . .
r. = ‘H[n"—i’2+[1*UiH1—FiZiu tEE+X+k) 1/ 04w ll-od (1-v02 1,
£




_.:.'.1_.
Foo= oenii-riiz. gl T4z ROb/Li+nid-0) (1-v1z,]
2 { 2 277
T, o o _
ﬂi =y ‘={[l-(g/atlr/-{sfg)riz/q}
- tl-r}[(w/q}+(l—¢)fa](ziq_r(ﬁ*+1+k)+znrli,
L
Q. = Ré - [is/qitil-r)/allz q ¢z [R/+(1-v1T 13,
2 i 2 2

The inequalities in {30} and (34) are predicated on the assumption

that the economy is near its long-run eaquilibrium. Those in (30) rely
also on the assumption that ! + wi(l-¢}{i-v)z_ » 0, For a discussion of
*

this condition, and a thepretical rationale, see Obstfeld and Rogof#

(19¢4). Once it is assumed that f+wii~-ri{i-vriz_, > 0, the additional

2
assumption K#+X+k » 0 (which is clearly stronger than necessaryl
delivers (30), The inequality &, 4 0 in (34) is just the standard re-
FS

quirement that an increase in wealth raise absorption by more thap

income at a constant real exchange rate. A5 was mentioned in the text,

the assumption Qz £ 9 is needed for brevity rather than stability.
Ineguality (&) fpilows immediately from the partial derivatives

listed above and the assumption that l+mwil-wiil-viz_ > Q.

"
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1. For discussiocn of individual countries see Foxley {(19E£Z}, Harberoer




(198%), Buffie (19837, Calvo (1983}, Dornbusch (1985), and Edwards

(132

o1

Ll

2l. 3ee also the papers and discussion collacted in Ardito Bar-
letta, Blejer, and Landau (19B3). A full account of the collapse of the
Southern Cone refora programs is beyond £his paper 's scope. Dia:z
Alejandro (1984), Dornbusch (1983), and Edwards {19B5a) address that
topic. Edwards (1983h) surveys some of the relevant analytical ques-

tions,

2. f single exchange-rate regiae, the pegged rate, is assumed

thrasghiout. Hruno {1¥33) discussas interactions between the degres af

Z. Relatad modals have been develaped by Blejer and Mathiesan (1381,
Calvo (192Z), anpd van Wijnbergen (198Za). Elejer and Mathisson {(198Bi)

tress the role of the domestic banking system. The setup in Calvo

n

t1742) I3 similar to that of the sresent paper. But while a simple
Phiillg=s curve governs the wage dynamics described belaw, Calvo assumes
that the home price level is am index of firms’ predetermined output
orices, set at staggered intervals. Another related model is due to
Zuffie (17233, snd incorperates a banking Eystam and a richer menu of
aszats. The intrinsic dynamics arising from asset accumulation are not
gurzied in that model, however. Khan and Knight (1981) estimate and

simulats a fairly detailesd developina-country macromodel.

3. By assuming perfect foresight [ am pushing aside undoubtedly impor-

tant guestions about the cradibility of government npolicies and the

zpead Wiig WRLIn Supectations aoiust to aew golicy regimes. Zee zeciion
4.2 nelow far further discussion.
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5. See aguation (40) below. The ceefficient X can be altered by certain
government policies, 4or example a discrete devaluation aE of the cur-
rency not matched by a "helicopter® domastic-credit increase AC satisfy-
ing equation (20}, ar by an increase in domestic credit not matched by
the appropriate devaluation. Along this model’s perfect faresight paths,
however, official transfer payments always compensate the private sector
far the depreciation aof its money holdings against faoreign currency. (a4
course, any individual takes these transfers to he parametric, and so

does not view them as a function of her own paortfolio decisions.) The

1]
-,
"l
mn
rt
]
.

an "uncompensatsd® devaluation on the relaticn between M/t and

F4 i= discussed in section 4.

4. It should be kept in mind that.under rule (20), the expariment of
raising q correspands to a rise in £ (a devaluation) coupled with a
compensating increase in damestic credit. (See footnote 3.1 Mare simply,
g can be viewed as rising through a fall in the predetsrmined numingl

Wane.

7. Mote that both loci are flatter when there is no capital mobility.

§. ¥han and Zahler (1983} use a detailed simulation model to evaluate
the affacts af opening the capital account. The dynamic adiustment
oroducad by their amadel i= gquite similar to that found below. Dorlhiac

¢1984} ztudis=s the effect of financial opaning on the real exchange rate

in an intsrtzmporal maximizing medel, Calvo (17982) also studies capital-
secount ligeralizstien, identifving its 2ffects with those of an in-

., Hz 3btains dvnamics simllar Yo Those sbiained

, but ths long-run resulis are different because the sarvice account
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ilva (1983 for a less formal discussion of liberaliza-
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7.
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speaking, the use of the diagrams for this experiment is
walid aonly for small changes. This implies that the differsnce betwzen
thie pre~ and post-reform nominal interest rates can not be too great,
{0, The broken iinas in figures I ang 4 are af course the ogra-refornm

internal- and external-balance loci. The assumption 92 £ 0 is what
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izp agual, improves ths

11, Under tapital mobility, the nominsl interest rate will fully and
iamediatzly reflect the possibility of devaluation, Thié may explain why
in Argentina., for ewample, the difference between the lacal and world
nominal rates generally sucesded the preannounced rate of devaluation in
the period after Januwary 1977, As Calvo (1933} observes, however, eu-
pnactzd devaluation should not affect the real intersst rate, for it

raises the nominal rate and expected inflation by the same amount.
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