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ABSTRACT

This paper analyzes a two-commodity short-run macroeconomic model
unQer fixed and flexible exchange rates. Goods are disaggregated into
lmports and exports. Both are consumed domestically, but only the latter
is produced at home. While imports are available in international markets
at a fixed price, relative size matters in that the country's specialized
export good faces a less than infinitely elastic foreign demand. The
secmingly natural disaggregation used here ylelds a model that is better
suited than traditional models for the analysis of such problems as imported
inflation and for flexible exchange rates. Also, the terms of trade is
explicit and hence easily distinguished from the exchange rate, and the
model can be used to illustrate the relationship between the elasticities,
absorption and monetary approaches,

A common theme in the contemporary literature on flexible exchange
rai 28 1s that the exchange rate is determined by financial portfolio de-
cisions; & key assumption lmplicit In such models is that changes in the
excnange rate have no real effects, even in the short run. The present
approach imposes more structure on the problem by introducing possible
short-run real effects of the exchange rate due to less than infinitely
elastic export demand and explicitily specified domestic supply. The
stapllity and comparative static properties of the model are shown to
derand crucially on the specification of aggregate supply and the be-
havior of wages, in addition to relative size, and it 1s surprising

that so little attention has been paid in the literature to this issgue.



WAGES, THE TERMS OF TRADE, AND THE EXCHANGE RATE REGIME

The issue of relative country size is obviously one of much practical
siinlficance. But the choice of relative country size as the central
theme of this conference is also timely in terms of the development of
the current literature on macroeconomic theory in an open economy. Cer-
talnly the dominant theme in the current literature is the monetary approach
to balance of payments and exchange rate analysis. One of the most attrac-
tive features of the monetary approach in its early stages was its general
equilibrium nature, and one of its earliest and most important 'victories"
was the laying-to-rest of the partial equilibrium elasticities approach.
But in emphasizing the monetary nature of balance of payments and exchange
rate phenomena, recent writings in the fileld have paid increasingly less
atiention to general equilibrium interactions, and have worked with highly
agyregated models which abstract from the type of real phemomena which
the earlier traditions had ewphasized. The question of relative country
size is one which necessitates that attention be refocussed on structural
as|ects of the economy. The purpose of this paper is to explore the im-
plications of imposing some "real, structural characteristics’” on a model
which is otherwilse very monetary in spirit.

One of the key insights of the monetary approach i1s that it made
explicit the distinction between the exchange rate, being the relative
price of national monies, and the terms of trade, being the relative price
of traded goods. This distinction was often blurred in older Keynesian
moaels in which output prices were treated as constant in terms of the
domestic currency so that a change in the exchange rate was also a change
in the relative price of national outputs. Monetary models, in contrast,

have tended to emphasize models with full employment and fixed terms of



trade, although neither assumption is essential to the approach. Such
models suggest that the principal effect of a devaluation is to raise

the domestic price level with the ensuing fall in the value of domestic
assets eliciting a reduction in absorption and & trade account surplus.
This surplus appears independent of elasticity conditions and is inherently
temporary, lasting only until the loss In financial wealth is reestablished.
No role need be given to relative price or output effects.1 The approach

1s consistent with the existence of a multiplicity of assets, and the term
"monetary approach is in many ways a misnomer for '"portfolio balance"
approach.

The approach taken in this paper is one suggested by the question
of relaﬁive country size viewed in a monetary framework, We abandon the
"small, open, economy" tradition by explicitly disaggregating traded goods
into imports and exports and treating their relative price as variable,
thus re-emphasizing the distinction between the exchange rate and the
terms of trade by digplaying each explicitly and assigning the appropriate
ro.e to each.2 In addition, further structure will be given to the model
by explicitly considering the behavior of aggregate supply and the nominal
wae rate. This approach is, I believe, in the spirit of, and largely
complementary to, the monetary approach. But it is also a reaction to
recent trends in that approach which stress small, 'reduced-form' models
depicting the exchange rate or the balance of payments as being determined
by monetary forces alone rather than as the consequence of simultaneous
in: eraction between monetary and real phenomena.

Throughout, the framework of analysis is one of momentary equili-
brium; given the values of the exogenous variables and the predetermined

level of financial wealth, the model can be solved for the values of the



enlopenous variables at a moment in time. That scolution also yields the
rate of change of some of the predetermined variables so that a dynamic
path for the model is also implied; stability requires that the dynamic

3

path converge to a statilonary long-run solution. -~ However, for a variety
of reasons to be discussed below, we will be primarily concerned with the
monentary equilibrium,

In the next section the basic model is developed in the context of
fied exchange rates; the analysis is extended to flexible exchange rates
in Section II. Finally, in Section III, some concluding comments are
of tered on loag-run equilibrium and other aspects of the issue of rela-

t ive size. Tt is useful to note at the outset that the model obeys the
hovereneity postvlate and is characterized by long-run neutrality in the
senge that a proportionate change in all nominal magnitudes leaves the
real equilibrium unaltered. 1In particular, the exchange rate is neutral
in the sense that if the model is stable, a change in the exchange rate
would, with flexible wages and prices, lead to a proportionate change

in the equilibrium values of all prices and nominal assets, and no change
in real variables. O©f course, such neutrality does not necessarily ob-
taipn in the short run; an exchange rate change can affect the terms of
trade in the short-run as a result of ensuing wealth, wage-cum-output,
an' substitution effects, a possibility that doesn't arise, except in the
ab::ence of perfect arbitrage, in monetary models which rely on the small
conntry assumption rather than the homogeneity postulate to distinguish

the terms of trade from the exchange rate.



I. Relative Size and Momentary Equilibrium:

Fixed Exchange Rates

This section develops, and examines the short-run comparative statics
properties of, a simple two-good model which captures the features of rela-
tive country size discussed above. The export good is produced and con-
sumed domestically, and bears the domestic currency price P . The import
good 1s produced abroad and is available for import at the exogenous foreign
currency price Q¥ . The exchange rate, e , 1is defined to be the domes~
tic currency price of one unit of foreign exchange (when the currency de-
preciates, the exchange rate goes up) so by the assumption of perfect
goods arbitrage, the domestic currency price of imports is @ = eQ* .

Domestic production is governed by a neoclassical production func-
tion which depends on employment, N , and the capital stock K, Y(N,K) .

Assuming the capital stock to be fixed and competitive firms maximizing

short run profits, we can specify an aggregate supply function

1) v = s(r,:%) , 8. >0, 5 <0

where « 1is a shift parameter. There are four special cases of equation

(1) that are of interest:

(1) Keynesian I (S1 = Ygl >0, S2 = 0) ., This obtains when the
nominal wage rate, W , is fixed and there is excess supply of

labor. Actual employment is determined by the demand for labor

which is inversely related to the real wage in terms of the home

Eood, W/P .



(La)

(ii)

(iia)

Keynesian II (Sl = o, S2 = 0) . This is the extreme Keynesian

cagse of perfectly elastic output, and is common in the textbooks

and the literature of the 1960's. As has been shown by Barro and
Grossman (1971) it can be motivated by a quantity-constrained fixed-
price equilibrium.
Classical T (Y&l > 8

= --S2 > 0) . In this case the nominal wage

1
ad justs to clear the labor market; labor demand is as in (1) above
but the supply of labor depends upon the real wage defined in terms
of a price index involving both import and domestic goods prices.
Al increase in P causes some increase in output as the real wage
f#ils; bowever the changes are not as large as in case (i) since

in this modei the nominal wage rises to partially offset the in-
crease in P . A equiproportionate change in P and Q causes

an equiproportionate change in W and no output change. By nor-
malizing so that initial P and Q equal 1, we get 81 = -5 .h

Classical II (S1 =8, = 0) . This is a specilal case of (ii) above

where the real wage demanded by workers is independent of the price
of imports and might, in some circumstances, be thought of as char-
5

acterizing exchange rate illusion in the labor market.

In the fixed exchange rate case, @ is exogenous so the genersl

cases (1) and (11} give rise to an upward rising aggregate supply curve;

the specinl cases (ia) and (iia) correspond to horizontal and vertical

supply curves, respectively. We shall concentrate in what follows on

the general cases (i) and (ii).

The forelgn demand for exports of the home good is given by

X2 = x(me) , X, <0



where m 1is the relative price of exports in terms of imports (P/Q) ,
f.¢., the terms of trade, and B 1is a shift parameter. Again, the
extreme cases commeon in the literature can be treated as special cases
where xl = 0 (exogenous exports) and Xl = -» (small-open economy).

An additional source of demand for domestically produced goods arise from
rovernment which I assume not to purchase any imports. I treat govera-
ment expenditure In real terms, g , as a parameter and assume that the

noninal government deficit, G , is financed by domestic credit crea-

tion; or
(3) G=Pg -T=2C

where T 1is nominal taxes, C is the domestic credit component of the

money supply, and 2 " "

indicates s time derivative. (In the remainder
of rliis and the next section T assume rominal taxes to be zero.)

Total domestic expend iture 1In terms of home poods is given by

(4 R =E (Y, aA/P, 1/m) , 0<E <1, E,>0, E;>0

where A is nominal wealth in terms of the domestic currency, as defined
betow, The third term represents the Laursen-Metzler argument that an
improvement 1in the terms of trade increases real income and hence reduces
the ratio of expenditure to income (19%0, p.286), Equation (4) implicitly
de ines a savings function, A = Y *%}-E , Wwhich responds positively to
income and the terms of trade, and negatively to real wealth, with partial

de -ivatives reflecting the income constraint.

Expenditure is allocated between home goods and imports according to

) B = D(E, ™) + Zn(E, ™



Now define M(E,m) to be the home goods equivalent of expenditure on im=-
. S el -1 1

ports; i.e., M(E,m) = ﬂm(E,'rr) so M; = =™ and M, = 1_‘(mz - -T-'m) , and

further, from {(5) M, = -D2 « If the expenditure-held-constant demand

for home goods is well behaved with respect to = (i.,e., if D, <0 ),

2
then the demand for imports must be elastic and so the howe good equiva-

lent of the demand for imports must be well-behaved (M, > 0) .6 Thus

2

we can write

" E = D(E,m + M(E,m , 1> D1 =1 - My >0, D, =-M,<0,

Wealth is comprised of domestic money, 1L , plus the domestic
currency equivalent of foreign assets, F = eF* . In order to avoid the
comptications associated with interest earnings on assets and the complexi-
ties of the interest rate consequences of exchange rate expectatioms, and
in order to emphasize the role of the exchange rate as the relative price
of national\monies, I assume that F* is non-interest bearing foreign

currency.7 Therefore
(6) A=C+R+ eF*

where R 1s the stock of foreign exchange reserves held by the central
bank, evaluated at cost: exchange rate changes generate direct wealth
effects only to the extent that the public holds foreign currency; capi-
tal gains or losses incurred by the central bank on its foreign exchange
holdings are not assumed to be monetized.8

Equilibrium in the market for domestically produced goods is given

by (7)



(7 E+g+(Xd-M)

e
13

d
D+ +X

[

Eguivalently we can define the amount of home goods available for export

as

(8) X5 = Y5 - (p+g)

and rewrite the equilibrium (7) in terms of the equality between export

supply and demand

(7°) X" =X .

Under fixed exchange rates A 1is predetermined and Q 1s exogenous

(¢7) . We could solve equations (1), (2), (&), (5'), (7') and (8) for

P, Y, Xd s XS ;, E and M . Momentary equilibrium in the model --

piven Q=eQ°, g, r° and A -+ is illustrated in Figure 1. The
export supply locus in the right hand quadrant starts at the value of
P at which domestic demand for domestic output, D+g , equals supply,

YS .9 (The export supply curve is flatter than YS since it combines

the slope of YS and D .) The intersection of XS with the export
demand curve determines P ; tracing back to the left-hand quadrant we
can determine Y and D . At the equilibrium price, the level of ex-
por-ls equals horizontal distance VW in the left-hand quadrant, and the
dashed line g4~Dﬁ—xd intersects YS to yield an equivalent characteri-
wal fon ol the eguil ibriun,

Note that this goods market equilibrium is found without reference

Co asaet equil ibr Loy only the predetermlned stoch ol §lnanclal wealth

was used. This suppests ilmmediately that monetary policy can have no
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Flgure 1. liguilibrium with Fixed Exchange Rates

\ N

g+Ey ~ g+D)+X

~~, home goods
rd

Figure 2, The Trade Account Under Pixed Exchange Rates
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effect in the short run; credit expansion will, under fixed exchange rates,
give vise to Instantaneous offsetting portfolio switches. Assel equili-

br e cousiderations are, however, important in determininz the various
external accounts and hence in determining the motion of the system,

This is spelled out in the Appendix.

Of particular interest is the trade account surplus, given by

(%) Z=X-HM

Y - (E+g)

(A-G) /P .

In the assumed absence of debt servicing requirements, Z 15 equi-
valeal Lo the current accouni. Thus the trade account surplus also gives
the nel rate of accommiation of foreign assets, ef4R . which in turn
amnale the eveees of domestisr saving over domestic credit creation.

The behavior of the trade account is illustrated in Figure 2, which
can be used to relate our analysis to the three traditional approaches.
Nolding income constant, we plot the total demand for home goods,
beg-kxd , and the total home good equivalent of domestic demand, g+E,
as functions of the price level. The horizontal distance defines the
trade balance as a function of the price level, plotted as EkP; YO) .

The slepe of D+-g-+Xg is given by xl + D2 - Dl(E2A4—E3) which is un-
ambiguously negative. The slope of g+E 1is given by -(E2A+»E3) R
also negative. 1In order for the 7 to be negative, as drawn, we require

P
that the Augmented Elasticity Condition (AEC) given by (10) be met.

(10YAEC X, + D2 + (1 - Dl)(EzA-FE3) = X

! - M, + M (E,A+ES) <O,

1 2

This is simply the Marshall-lerner condition where the domestic import



L1

elasticity is measured as the substitution effect plus the wealth and
Laursen-Metzler effects on cxpenditure.

An increase in income causes both curves to shift right, and the
trade account for given price level unambiguously deteriorates (i.e.,
E} < 0 ) as illustrated by E(P; Yl) where Yl > YO since g+-D+-Xd
shifts by only a fraction D, of the shiit in g+E (gilven by EldY ).
These two results illustrate the elasticity and absorption approaches
regspectively.

The third approach, given by the monetary theory of the balance
of payments, contends that the overall balance of payments will equal the
excess ol the flow demand for money over the rate of domestic credit cre-
ation., Only if money were the only asset in the model would this equal
the trade balance; if that were the case the impact effect of an increase
in money would be analogous to the effect of an Increase in income with
gi~D+-xd shifting to the right by a fraction, D , of the shift in g+E
given by Esz . As shown in the appendix, in a multiple asset world,
when combined with a theory of portfolio balance and assumptions about
the financing of the government deficit, the monetary approach is consis-
tent with either of the above approaches.

In order to examine the comparative static properties of the momen-

tary equilibrium depicted in Figure 1, it is useful to gubstitute into

equation (7) to get
(1) s(P,Q;) = D{E[S(P,Q;Q), A/P, Q/P], P/Q} + g + /g By .

Differentiating (11) and ignoring the shift parameters yields the basic

equation
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(12) T dP = dg + TdQ* + Me + DE,(dC +dR +dF)

vhere, setting P =e

I
<,
%
]
—
-

(13) s = (1 -DlEl)Sl - (D2+X1) + Dl(E2A+ Ey) >0,
= - - - *
A (1 D1E1)32 (D2+x1) + Dl(E‘.ZF +E3) >0,
nm= -(1 —D1E1)52 - (D2+X1) + D1E3 >0,

and where it ig easily shown that T> A >MN>0 ,
The expressions (13) for 5, A and T show that any price change
bhas three effects in the wmodel: an output-m-income effect, a Laursen-
Melzler aupgmented wealth effect, and a substitution effect. An increase
in the price of home goods, P , causes the supply of the home good to
rise by more than the income-induced increase in demand and has negative
wealth and substitution effects so that it unambiguously creates an ex~
cess supply of the home good. Similarly, a devaluation creates an unam-
biguous excess demand for the home good. However, for a proportionate
devaluation, such excess demand will be smaller, in absolute magnitude
than the excess supply created by dP , because the wealth effect of
an cxchange rate change operates on only a fraction of financial assets,
and in case (i) has no income effect. An increase in @ creates an even
smaller (although still unambiguous) excess demand since the wealth effect
is in this case confined to the Laursen-Metzler term.
Two points are noteworthy about (12). First, the exchange rate
and the foreign price level have different effects due to the influence
of the former on relative asset values, a point not usually recognized
in the literature. Second, in the small open economy case, the substi-

tution effect dominates so that the imbalances created by proportionate
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changes in P and either Q¥ or e wash out.10

Thus an increase in government expenditure (or in foreign demand
at constant relative prices) leads in general to an increase in the domes-
tic price level and domestic output as can readily be seen from Figure
1; these effects depend upon the specific form of the aggregate supply
function and are summarized in the first four rows of Table 1.

In analyzing fiscal policy, § is constant so0 there are no quali-
tative differences between cases (i) and (ii). In terms of Figure 1,
domestic demand DHg shifts to the right by dg-fDlEldY and the export supply
function shifts left by the same amount. The extent of the increase in
domestic price depends upon the elasticities of Xs and Xd while the
extent of the increase in domestic output depends inversely on the slope

of YS s (1/31) . Algebraically,

S
a1 . dy _ dp "1
EE 3 >0 T S1 g~ ¥ >0 .
in the swmall open econony case (X1 = ~) , the price of the domestic

good cannot increase and hence neither can output, dP/dg = d¥/dg = 0 ;
exports fall by the full amount of the left-ward shift in XS (equals
the right-ward shift in D+g ) and fiscal policy is completely "crowded-
out,"

Proposition I: In a small open economy, fiscal policy is

not effective in influencing income under fixed exchange

rates.
That case must be distinguished from the case (ia) where the price level
is fixed as a result of perfectly elastlc domestic supply (i.e., S1 LEELI
there dp/dg = 0 but dY/dg = 1/ - “}El) > 0, the "standard" open



TABLIE 1
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Comparative Statics under Fixed Exchange Rates

country assumption

bdZ

c

.

4z

&

fi

dX - dM = dy - dE - dg

(x,

'-OO) .

Induced Changes:
Fxogenous Domestic Prices Domestic aOutput Trade Account
Changes Case dpd dy dZa’b
g uncertain; all but
FISCAL 1 1 wealth effect on
= >0
POLICY i z > 0 (0) T >0 (0) imports leads to
(dg = 1) deterioration
(< 0)
1 <0
1a 0 (Wa) (1-D1E1) >0 no wealth effect
i 1 > 0 (0) El >0 (0) uncertain;
z T see 1 above
1l . uncertain;
tia 5 > 0(0) 0 see i above
DEVALUATION uncertain’
P . A A (improves since
(foreign i G <2<l () 5, >0
, ; % I wealth necessarily
inflation
rﬂﬂdh falls)
farn)
D.E, -(X,+D,) >0
. ] 13 1 72
ia 0 (NA) {1-D.E.) see 1 above
171 with dp =0
-
; : >0 ;
; ; \ N weal th necesgsarily
} i1 1 0 < §< 1 (1) 5;(F-1) <0 {(0) ifalls and outweighs
! | perverse income
; ; effect
O
: f N >0 ;
tiia | 0 < 3;< 1 (L) 0 see i above
i ; - with dy =0
Notes: ‘Sccond {bracketed) entry in any box indicates result for small

1
E["Mle” (x1+D2)+Ml(E2A+E3)} < 0 by AEC.

dChange in wealth Fde ~ Adp may be positive or negative.
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economy multiplier.

The impact effects of a once-~for-all, unanticipated devaluation
are summarized in the last four Hnes of Table 1, and illustrated in Figures
3 and 4. The export demand curve shifts up proportionately so that at
the original relative price +w the same volume of exports are demanded.
It is useful to distinguish between the aggregate supply cases (i) and
(i1). In case (i), 52 =0 so YS is stationary, as illustrated in
Figure 3. The substitution and wealth effects of the increase in e
cause the g+D curve to shift right and the XS curve to shift left;

domestic prices and output rise. Algebraically, from (12),

Further, since X\ < ¥, domestic prices rise less than proportionately
to the devaluation, and the terms of trade deteriorate. The income and
substitution effects lead to an improvement in the trade account which
may be offset by the uncertain wealth effect.

If wealth rises then so does expenditure, hence introducing the
possibility that a devaluation gives rise to a trade deficit. For wealth to
rise requires a large stock of forelgn assets, F* , and a small domestic
price increase, the latter being more likely the larger is the output
supply elasticity, S » and the higher is the propensity not to spend
on home goods, (l-ElDl) . Algebraically,

dz
de

In the small open economy case, prices rise proportionately so there is

no substitution effect and the effect on the trade balance is unambiguously

Ll ) _ . _ >
“'i[ (X1+D2)[(1 E1)81+E2(A* FY] (EZF*+E3)(1 E,D;)8;]1 Z 0.
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pogitive; both the income and wealth effects lead to an improvement since

A/P definitely falls in this case (assuming F* < A ).

it

In case (ii) where § illustrated in Figure 4, devalua-

17 Sy
tion has the same impact on the demand curves, and in addition causes the
appregate gupply curve to shift vertically im proporticn to de ; this

in turn makes the shift in XS larger. However the shift in XS is
still less than proportionate. (For XS to shift proportionately to

de , both YS and D+g must shift proportionately, and we know from
case (1) that D+g shifts less than proportionately.) Hence the increase
S

in P is less than proportionate to de , and given the shift in Y ,

output must falll Algebraically, from (2),

L o (h
I > e~ T >0, i (5: 1;81 < 0.

Proposition II: If wages are flexible, devaluation is both

inflatimary and deflationary for an economy with variable

terms of trade: the price of domestic output rises

but the volume of ocutput and employment falls, the lattex

cffect being due to the wage increases induced by de .

Exports in this case increase and the terms of trade deteriorate. However
the trade account unambiguously moves into surplus; the response of wages
to @ is enough to insure that prices rise sufficiently that wealth
imawbiguously falls, and by enough to offset the perverse income effect.

Algebraically,

o5 = Ep(A-F* )[- (X, +Dy) + ME 8] >0 .

o
™~

in the small open economy case the increase in P 1is again proportionate
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to il ,oonbpui ey repains constant, and the trade account improves via
the wenlth effect,

the tovopoing analvsis can also be interpreted as an increase in
@* by allowing for the smaller wealth effect by substituting T <A for
A ; 1i.e., by noting that the induced shift in D+g is smaller., This
could either be viewed as the impact of foreign inflation with the terms
of trade endogenous, or, as a deterioration in the terms of trade for a
small open economy.l2 In terms of the latter, the analysis suggests that
if labor attempts to maintain real wages in the face of such a deteriora-
Lion, there will be depressionary effects on the level of output and em-
ployment. domestically.

vinally, we can briefly examine the impact of growth, da> 0,
say due to capital accumulation. YS shifts right by S3du >0, and
D+, shifts right less than proportionately, (by DIEISBda Y so XS
shifts right; exports increase and P falls. While income could in prin-
ciple rise or fall, we will assume it increases (i.e. dP/da > -33/31 ),
which is sufficient (but nmot necessary) to ensure that the trade account
improves. In addition to the induced once-for-all shift from foreign
assets to domestic money, this would give rise to an improvement in the
balance of payments.

Besides the impact effects outlined above, exogenous shifts would
cause the external accounts analyzed in the appendix to change (as well
as the government account if T were endogenous) and hence alter the
dynamic path of the economy. This suggests that the impact effects dis-
cussed above should be carefully distinguished from the ultimate influence
on the long-run equilibrium. Such long-run considerations are deferred

until Section IIIL.
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IT. Relative Size and Momentary Equilibrium:

Flexible Exchange Rates

The analysis of the previous section was facilitated congiderably
by the assumption of '"perfect international financial markets' which allowed
the real equilibrium of the system to be determined without reference to
the portfolio balance decisions of the private sector. Knowledge of the
predetermined stock of assets was sufficient to determine consumption de-
cisions, and hence to determine equilibrium in the goods market; the pri-
vate sector could arrange their portfolios in accordance with that equi-
librium by engaging in discrete stock-reallocation trades with the rest
of the world.

As has been well-recognized, the opportunity to engage in such
stock-switches depends not only on 'perfect international financial markets, "
but also on the committment of the central bank to provide or absorb domes-
tic currency in order to maintain the exchange rate. Not surprisingly
then, the recursive nature of the momentary equilibrium disappears under
a flexible exchange rate regime wherein the central bank nc longer has
such a committment. Under flexible exchange rates, the money supply is
exogenously determined by the monetary authority, and momentary equili-
brium must be consistent with it as well as with equilibrium in the goods
market. Hence with e , and therefore Q , now endogenously determined,
the single equation analysis of Section I cannot be used here.

Teo illustrate this, consider the analysis of devaluation conducted
in the preceding section. Glven an exogenous change in e we were sable
to deduce the equilibrium changes in P and Y from the goods market

equilibrium ard the walue of total wealth A . We could have then pro-
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ce ded to analyze the ensuing change in money as a result of portfolio
rearrangement. It Iis easily shown using the system developed below that
ik a change in money were introduced exogenously into the flexible
cxchange rate system, then the same exchange rate change would fall out
endogenously. DBut in reversing the experiment, a simultaneous system
would have to be used to calculate the exchange rate change.

flovever, current monetary writings (Dormbusch [1976a,b], Kouri [1976])
have suggested that the exchange rate is esgsentially determined by port-
Jotio equilibriwm alone, and that flow decisions determine the capital
account. {and presumably the rate of change of the exchange rate). The
approach taken in this section is to emphasize that the determination
of e, P, Y, E, TF* and e is a simultaneous one. Accordingly,
the balance of payments equations of the appendix are modified to note
that the only source of change in the money supply arises from the govern-
ment deficit and that foreign assets can only be accumulated by net com-
modities sales. Since the povernment is neither buying or selling foreign
cxchanpe there is no foreign source of additional monmey. That is, the
balance of payments must be zero, which is equivalent to the proposition
that the public is willing to hold the existing stock of money,lq’ 15
andd the capital account deficit must equal the current account surplus.

The poods market equilibrium (7) must be solved simultaneously with the

portiolio balance condition given by (14}

(14) Lo=i(Y;0A, 4, >0

where A is financial wealth as defined in (6) above, 1 is the domestic
money supply  (C+R) 1 and B 1is a vector of other variables which may

affect portfolio balance. (For example, Kourl stresses the role of exchange



21

rate expectations.) Note that from (14) and (6) we can deduce the demand

for foreign assets,

o= of( A FCY=1-20) fY = -EY

so that only one asset equilibrium condition need be considered. Substi-

tuting for Y in (14) and differentiating yields

[ =] . 3 = - - — -
(15) AL,S AP + (A4S, + fF¥yde ALgS,dar + (1 2)drR - #dF* + dc(1-7)

Combining (14) with goods market equilibrium (1l) yields a system of two
equations in the two unknowns, P and e . Equilibrium 1s depicted in
Fipures 5 and 6. Goods market equilibrium under flexible exchange rates
as fiven by (11) is depicted by XX ; as can be readily seen it has a
slope A/¥ which is positive but less than one. In the samé figures
three possible loci of asset equilibrium as given by (14) are depicted
by MM , which has a slope *(A£Y32+'£F*)/A1Ys1 Z 0 . (Unless otherwisge
gpecified, we shall assume F* > 0 ,) Under the reasonable dynamic pos-
tulate that the exchange rises if there is excess supply of dowmestic woney,
and the price level rises if there is excess demand for goods, the sta-
bility condition is that MM cut XX from above; i.e., that the basic
determinant of the system, A= KAQYSI + Z(AﬂYSZi—ﬂF*) be positive.
However, A 1is a priori of indeterminate sign which indicates a potential
instability in the flexible exchange rate system; this instability turns
out to be related to earlier analyses of the foreign exchange market which
concentrated solely on flow equilibrium, and is worth exploring in some
detail.

Tt is clear that a sufficient conditiom for stability is that
MM be negatively sloped. A depreciation in general has two effects on

the excess demand for money: a positive wealth effect and a negative
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income effect. TIf MM 1is positively sloped the income effect dominates
and hence a depreciation in the face of an excess supply of money is de-
stabilizing; only if the XX 1is steeper than MM , i.e., only if the
monevy market responds relatively more strongly to changes in P 80
that changes in P in response to goods market conditions will also equi-
iibriate the money market, willthe process be damped.

it 1s interesting to examine the influence of the various parameters
of the model on the potentia! for instability. Consider first the influence

ol exchange rate changes on wages as manifest in the value of § it

2
is casily seen that in the Keynesian sticky wage case with 32 = 0
MM is nepatively sloped, and the system is necessarily stable. In the
otlier extreme case with 82 =0 = S1 (case (iia) of exchange illusion),
income would be fixed so that only one value of the exchange rate would
be consistent with (14); MM would be vertical, the wealth effect would
dominate, and the system would be stable. Further, it can be shown that
as 52 increases in absolute value the slope of MM increases faster

than the slope of XX thus increasing the chances of instability. [If MM is

*
rocitively sloped (82=A- Sl), ¥ >0 ensures that the slope is less than oneJ

Proposition TII. Increased wage responsiveness to exchange

rate changes increases the chances that the flexible rate

system will be unstable.

Given this last proposition and observing that the flexible-wage,
full=employment model is commonly used in monetary models of the exchange
rare, it is curious that instabilitydoes not arise insuch models. The answer
lirs in the role played by a second parameter of our model, relative country
size. TIn the small open economy case generally used by monetarists, XX

tates on a slope of one which guarantees that it will be steeper than
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MM so long as ¥ is positive.

Proposition IV, The small open economy assumption is suffi-

cient to assure that an economy with net foreign asset hold~

ings will be stable under flexible exchange rates.

Note that in this case, relative prices can be thought of as determined

by XX and the price level (exchange rate) by MM , and the simultanecus
model (12) and (153) can be replaced by a recurslve solution re-

lating the exchange rate to the money supply. This is the interpretation

1 give to Kouri's modei. As the elasticities (Xl%-D fall in absolute

2)
vaiue, the slope of XX decreases, increasing the potential for insta-
bility. The stability condition A > 0 can be interpreted as an Augmented-

Marshall~Lerner-Condition which defines, for the other parameters of the

system, a critical value for the sum -(X14-D2) to exceed in order to
ensure stability.
A third parameter affecting stability is the net foreign asset

position, F* ., Consider, for example, a FINANCTALLY LARGE COUNTRY which

has enoush influence in intetanational financlal transactions that its
international borrowings are denominated in terms of the home currency.
Britain as the financial center for the Sterling Area was an example of
such a country, just as the United States and Switzerland may be current
examples., In terms of our model, TF* would be exchange-indexed so that

an exchange rate change has no wealth effects. 1In case (i) with §, = 0,

2
the financially large country will have a flat MM curve. Asset equi-

1ibrium is consistent with only one level of income and hence only one

price level; the system is stable. In case (ii) with S2 = «3 relative

1 X

prices are now fixed since again only cne level of output is consistent

with asset equilibrium, and MM has a slope of one.
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Proposition V. A financially large country will be unstable

under flexible exchange rates if wages respond to the ex-

change rate. ( F* positive is sufficient for stability in

Cagse i; necessary in Case ii.)

(1f the country is a net borrower so that F* 1is negative, instability is
also ensured since MM takes on a slope greater than one) Even the SOE
assumption is of no avail now since that would fix output at a level not
necessarily consistent with existing asset proportions, thus fruscrating
portfolio balance motives and possibly generating a speculative rush,

The system is overdetermined since we now have two independent conditions
on the relative price structure.

Finally it is useful to think of combinations of these parameters
in order to emphasize the general equilibrium nature of the exchange vate.
Yor example, the usual Keynesian problem of low elasticity —(xli‘Dz)
could be offset by low response of wages to the exchange rate (thus in-
creasing the price elasticity of output) or a high F* (e affecting

expenditure in the latter case via wealth rather than substitution effects.)

Using Figures 5 and 6 we can now briefly examine the impact on

momentary equilibrium of fiscal policy, dg , or a purchase of forelgn
exchange assets by the central bank, dR = -edF* , The comparative static

results are summarized in Table 2, where throughout we assume F* > 0 .

Congider first an increase 1in government purchases of home goods.

In the seneral case where relative size matters, this creates, at exigt-
ing prices, an excess demand for goods and causes the XX curve to
shift vertically. Assuming stability, the exchange rate falls (i.e.,
the currency appreciates), domestic prices rise if MM is negatively

sloped, and fall 1f MM 1is positively sloped.
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Comparative Statics under Flexible Exchange Rates

Induced Change
Exogenous Domestic Prices Domest ic Output Exchange Rate
Changes Case dpa dy® ded
-AL_S
FISCAL i 55 > 0 (0) 5,dP > 0 (0) -mmng.< 0 (0)
POLICYD L.
dg =1 | F -1
ia 0 >0 — < 0
AEYKSI B
-A4,S ~A4_S
i 1> 20 (0) |, (dp-de) > 0 (0) 0:>——é¥—l:>dP(0)
|
! i epends on slope of MM e
liia | -% (©) 0 (0) 0
. |
_Jf ‘1: r .
MONETARY | 1 %0 (LT*lf:EF 5,dP > 0 (é;\ = > dP (dp)
POLICYS | A%S1 | VE/
dR = ~edF¥ = 1+ +
: l"E D
ia 0 >0 (0) it >0 (0)
: A%k AR
!
i L dP-de) < 0 (0)| Z>dp (d
ii 5> ﬁF* §, (dP-de) ) 7> dP (dP)
e A
ila| >0 (zF* 0 0

Notes:

Paz/dg < 0 by ALC.

CdZ/dR

JdZ/dR

3gecond (bracketed) entry gives results for small country sssumption.

uncertain in case (i)--all but wealth effect or lmports lead
to improvement .

=~ 0

in case (i1) by AFC.
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Proposition VI: With flexible wages and variable terms of

trade, expansionary fiscal policy under flexible exchange

rates will cause domestic prices to fall if the income

effect on the demand for money exceedsg the wealth effect.

(Although the initial impact is excess demand for goods and prices rising,
there is alsc excess supply of woney in thia case; e rises causing ex-
cess supply of goods and generating a cyclical adjustment whereby prices
eventually fall.) Income unambiguously rises; P can fall only when

32 = ‘Sl ; and if P falls, it falls by less than the exchange rate so
dY > 0 . Using AEC it can be shown that the trade account deteriorates.

In the SOE case no relative price change is required to offset the induced
oxcess demand so XX doesn't shift. 7Thus in this case the goveroment
expenditure has no effect on the price level, the exchange rate or the
level of income; the traditional result about the Ineffectiveness of fiscal

policy under flexible exchange rates is reestablished.

Proposition _Ja: 1In_a small open economy, fiscal policy is

not effective in influencing income under flexible exchange

rates.

In this case, the impact effect on the trade account ig to cause a deter-

joration in the exact amount of the government expenditure. These results

conform to those obtained by Kouri; in addition, if we were to combine

case (ii) with the SOE assumption we can view the model recursively whereby

the pgoods market by determining relative prices also fixes income; asset

equilibrium then determines the price level and hence the exchange rate.
Monetary policy creates an excess supply of money and causes MM

to shift vertically. In the general case, and again assuming stability,

this means that both the price level and the exchange rate rise, the
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latter by more by virtue of the slope ¢f XX being less than one. This
means that in case (i) output rises but in case (il) outpur fzlls.

preposition VI1: With flexible wages and variable terms of

trade, expansionary monetary policy under flexible exchange

rateswill be inflationary onprices but contractionary for output.

This is because the induced exchange depreciation will cause a wage ex-
plosion which results inm higher real wages, this increase in W/P being
in turn dependent upon the impact on the terws of trade. 1In the Kouri
case of respousive wapes and fixed relative prices, there will be no
output response, and the exchange rate and prices will have to rise to
eliminate the excess demand for money.

Proposition VIfa: In a small open economy with flexible

wapes, monetary policy will not affect output but will

cause an equal change in P and e , both rigsing more

than proportionately to the monetary disturbance.

If wages are responsive to the exchange rate, or if relative prices are
fixed, then expansionary monetary policy will wnambiguously cause a deter -
joration of the trade account. (In the absence of one of the two stated
conditions, the lmpact of wealth on expenditure is uncertain; see the
discussion of devaluation in Section I above). Finally, it can easily
he shown that for any devaluation considered im Section I, thexe is an
equivalent monetary policy under flexible rates; the induced depreciation
in Section II will equal the exogenous devaluation of Section I, and the
induced change in demand for money of Section I will equal the exogenous
change in money supply of Section IT.

Consider now the effects of an exogenous increase in the foreign

price, dQ* ., These results are summarized in Table 3. At existing values
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Comparative Statics Effect of Foreign Inflation

r Changes Induced by dQ% = 1
1
Domestic Prices| Exchange Rate Domestic utput !
Specific Model ppd de? dyd

[ LT I A D R . W
CASE 1 (5, = O)b 1. ; _ I T \

variable Terms of !

Trade : | ;
a) Fixed Rates 0 < %f( 1 | -~ S1 %> 0

: (5,01 (2): (2)

i T

. . il : -18 | 5p0 i

b 2 b b t I < 1 - <.. < et S H
) Flexible Rates : 0 V+ﬁk<:l ! L R 0 SR t]

(7,7) (7) (3}

Small Open Lconomy _j

~
a) Fixed Rates

b) Flexible Rates

v

VS S

. = -q bl
| CASE 11 (s, 8;) g

Variable Terms of

Trade: .8 ( . o
! i 2 ‘ IARX ‘
Fixed Rates %,3) () (6)[
i : ~t
Variable Terms of ' AL S (T-T)
i -
| Trade: 0 < WEA> | XL 5o s ALRE
' Flexihle Ratesd i BRI < . . L8
' ‘ 1,0, ¢} 73
ISmall Open Economy | i ‘ _
{Independent of : 1 ! 0 ‘ 0 1
'Fxchange Rates) ? (2,1)] (2)! (5)
. i : ;

Notes: Zpracketed number gives ranking by column, according to algebraic
change. Column one has two rankings, for 85> 1 and &§<1 ,
respectively. U means unranked as between 4, 5, and 6.

bMoving from Case (1) to (ii) ¥ falls while T and A rise,
their ranking, however, remains unchanged,

“5 = ALYSI/ﬂF* >0 . MM 1is positively sloped if &> 1 .

“6' = 5/1-620 as 85.1. If 5 >0, dp>1.



of P and e , assuming unchanged demand for exports as a function of

relative prices, this creates an excess demand for the home good and XX
shifts vertically by a proportion T/T of dgvr . 1If 8, =0
remain unaltered, and since MM is negatively sloped, it is cbvious that

, MM will

P (and hence income) rises and e falls; both change less than propor-
tionately to dQ* ; (dP-de) can be shown to be less than dQ* so the
terms of trade deteriorate. Proposition VIII is easily proven:

Proposition VIII: 1In an economy with rigid wages and vari-

able terms of trade, an increase in the foreipgn currency

price of imports leads to a less than proportiouate increase

in the price of the export good. Further the price increase

that would obtain under fixed ewchange rates exceeds that

which occurs under flexible rates; in the latter case a

less than proportionate appreciation of the currency occurs.

1f wages regpond to d@% , output would fall at initial (P,e) causing
an excess supply of money and increasing the excess demand for the home
prood, The MM curve shifts up exactly proporticnately to dQ+x . It is
easily shown that, just as under fixed exchange rates, flexible wages
increase the responsiveness of domestlec prices to foreign.17 As can

be seen from Vigures 7 and 8, the comparative statics results depend
qualitatively on the slope of MM . If the wealth effect of a change

in e dominates the income effect (in terms of the money market) EO

MM is negatively sloped, then P rises less than proportionately to

Q¥ ; 1t can be shown that the change in P is less than would obtain
under fixed rates so that flexible exchange rates in this case do provide
some insulation from foreign inflation, But perhaps surprisingly, the

adjustment involves a depreciated currency ¢{ e rises) ensuring that the
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terms of trade and output fall, and the fall in output is greater than that
which would have occurred under fixed exchange rates. If MM is positively
sloped, [lexible rates do not even provide price imsulation since P rises
more than proportionately to QF and hence more than the fixed-rate in-
crease.,

Proposition IX: In an economy with flexible wapes and var-

iable terms of trade, flexible exchange rates, 8%t best, provide

partial price insulation from feoreign inflation, and they

eracerbate the nepative output effects that foreign infla-

Lion portends for such an economy.

Rather than attempt an intuitive explanmation of this result at this stage,
it is worth examining the small open economy case whereby the terms of
trade are fixed and hence XX 1s a straight line through the oripin of
slope 1. An increase In Q% cause a counter-clockwise rotation of XX ;
at initial e it shifts vertically proportional to d@* and hence it
intersects the new MM at that point,.

Proposition X: In a small open economy with variagble wages,

flexible exchange rates provide no insulation from foreign

inflation. Domestic prices rise proportionately to foreign

prices and output (and the exchange rate) remaing unaltered

under either exchange regime.

This startling result can be easily understood with reference to the asset
equilibrium condition (l4). By fixing the terms of trade, output is also
fixed; given the constancy of the exogenous vector 8 this fixes the
desired asset proportions and hence fixes e . By the SOE assumption,

dp = dQ and since by asset equilibrium, de =0 so dQ =d@* .
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1f the terms of trade are variable, some room for fluctuation in
Y and hence e is introduced. But the terms of trade unambipuously
deteriorate and output falls so restoration of asset equilibrium requires
an exchange depreciation. This depreciation of course increases the domes-
tic price of imports which feeds back into nominal wages, causing ovutput
to fall and increasing the pressure on domestic prices. If I* 1s large,
then only a small depreciation is required to offset the income effect in
the money market and hence foreign asset stocks aid the ability of flewibtle
exchange rates to insulate the economy. If the demand for wmoney is highly
income elastic or if the supply elasticity of output is high, then the
required depreciation will be increased and flexible exchange rates exas-
cerbate the adjustment of domestic prices.

The results of this section sugpest that important structurat as-
pects of the economy usually neglected in the wmonetary approach are ot
fundamental consequence for the exchange rate,18 both with regard to its
ability te insulate the economy and for the very stability of the system.
In particular, we have argued that if wages are flexible and responsive
to foreign prices, then any increased insulation of the domestic price
level from the foreign price level that may accrue under flexible exchange
rates arises at the cost of increased sensitivity of domestic output., The
stability properties pertaln not only to the impact effects of exogenous
disturbances but also to the dynamic path of the economy as it moves through
a sequence of momentary equilibria propelled by the endogenously changing

stocks of assets that are the result of saving and accumulation decisions.
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I11. Conclusions: Some Remarks on Long-Run

Aspects of Relative Size

The model of the preceding two sections was constructed in the spirit
of the "monetarist approach to the balance of payments' in the sense that
under fixed exchanges rates the balance of payments was determined by the
excess of the flow demand over the flow supply of money while under flex-
ible exchange rates a direct association between the money supply and the
exchange rate existed. Although these basic relationships are essentially
preserved, there are some distinctly non-monetarist aspects of the results.
ihese arise from two sources: the analysis is consciously short-run so that
not ali monetary implications get fully worked out; and the model is ex-
plicitly disapgregated so that the rtelative price of exports and imports
can vary even in the short-run, The incorporation of the latter into a
monetary model has been readily straightforward and demonstrates the pen-
erality of the monetary approach; nevertheless the results indicate that
much of the monetary tradition has been narrowlv focussed in not incor-
porating structural features of the economy into the analysis.

In this section we briefly consider some long-run considerations
of the issue of relative size, although it is beyond the scope of the present
paper to present a full analysis of the dynamic path.l9 One obvious
aspect would be a consideration of the distinction between short and long
run demand elasticities;20 such consideration could easily be handled in
the context of the above model, and we shall not pursue it further here.
Tnstead we shall concentrate on the correct specification of long-run
equilibrium For an open economy, and on the income and relative price effects

of asset accumulation.
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Under fixed exchange rates the extension to the long-run is fairly
straight forward. As private sector wealth grows by savings, equals the
government deficit plus the current account surplus, aggregate demand will
increase. In particular, D+g will shift up and the adjustment process

will in this case Involve an increasing home good price;gl from (12)

TP = DlEz(é + R + ef*) ,

Similarly, income--and in case (ii), wages--will be increasing. A complete
model would also take into account the impact of investment on the capital
stock and the ensuant implications for output and wealth. In the long-run
stationary state the level of wealth equals the desired level; income,
wealth, and the varlous prices would be constant. As can be readily seen,
this means that é + ﬁ + eﬁ* equal zero; i.e. that G + PZ = 0 in long
run equilibrium,

Elsewhere (Purvis (1976)), in a slightly different context, I have
arpued that in fact both G and PZ should equal zero (this of course
necessitating a relaxation of our zero taxation assumption). This is in
contrast to the standard view (e.g. Turnovsky (1976)) that with "perfect
international financial markets" G+PZ = 0 is a sufficient condition
for steady state equilibrium. Such an equilibrium condition could involve,
for example, the private sector consuming in excess of their production
forever, financing the gap by foreign borrowing and replenishing their
assets at the same rate by absorbing government debt. This violation of
the intertemporal budget constraint is a result, I would, argue of a misuse
of the small country assumption. It is reasonable to use models which

view countries as small encugh to ignore the net impact of their own
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financing decisions on world asset stocks and iInterest rates. But it is

not reasonable to also argue that small countries can borrow infinite amounts
without affecting the interest rate. The small country assumption has a

time dimension, and an aspect of relative country size ignored in the pre-
vious sectlons relates to the fact that in the long-rum the rest of the
wo:Ld is not a sink into which assets and liabilities can be perpetually
dumped without repercussion.

Tn a model with interest bearing foreign and domestic bonds, this
sugpests that monetary policy can have long-run effects (either on open
market operation or a change in the fraction of the government deficit
financed by money) by influencing the composition of portfolios as between
domestic and foreign bonds, and hence by influencing the international
debt service account. If expansionary monetary policy improves the net
foreign asset position, and if in long-run equilibrium the curxent account
must balance, then the trade account deteriorates and a higher level of
expenditures relative to income can be supported. Similarly, a hitherto
ignored aspect of fiscal pelicy is that it may alter the debt service
account, While such multiplier effects are not so obvious in our present
model with no interest bearing assets, nevertheless I would argue that the
appropriate LR condition is PZ = 0 = G ; otherwise it could not be ex-
pected that e could be perpetually maintained.22

The analysis of flexible exchange rate regimes is more contentious
as it stands in contrast to the recent "monetarist” analysis of Dornbusch
and Kouri. It is hoped that the present approach would be viewed as com-
plementary to their analyses; whereas their models explicitly examine the
role of the exchange rate in establishing asset equilibrium, the present

model has discounted that in order to emphasize the relationship between
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the exchange rate and the relative price of goods under the assumption of
perfect arbitrage in commodity markets in the short—run.23 In particular,
there is a sense in which the exchange rate adjusts in the present model
to clear the market for goods (or equivalently the flow balance of payments),
but it also must be consistent with stock asset equilibrium. The present
framework with its assumption of static expectations is particularly ill-
suited to extending the analysis to the long-run case. Along the sequence
of momentary equilibria generated by asset accumulation, the exchange rate
wiil, in general, be changing, and as Kouri elegantly demonstrates, the
characteristics of that adjustment are vitally affected by the assumed
behavior of exchange rate expectations. (See Appendix)

Nevertheless let us briefly consider the long-run under flexible
exchanpe rates. First note that our above comments on equilibrium condi-
tions also apply here, and in fact Rodriguez (1976) has recently shown that
the traditional Mundell-Fleming results are reversed in the long rumt when
these congiderations are added to the model.

in terms of Figure 5, note that by the same argument as presented
above, XX will shift up as a result of asset accumulation. The MM curve

will shift by
P = . - "k
ngslr C LeF

which could be positive or negative. Given government spending so ¢
is given, the rate of change of the B will depend on private sector
saving. In order for the exchange rate to rise during the adjustment
period, assuming stability, MM must shift by more than XX ; this is
more likely to be true the higher is government spending and the lower

is private sector saving, given static expectations over e .
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These results are broadly consistent with those found by Kouri ex-
cept we note again that in our model a change in the rate of saving will
not only affect ¥* and &, but will also, via the expenditure,feedback
on the derermination of e itself. The exchange rate is a general equl-
] ibrium phenomenon, and its determination at a moment in time is a result
of simultanecus interaction between real and monetary, stock and flow mag-

nitudes.
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FOOTNOTES

1It is common for goods to be disapgregated into traded and non-

traded goods, the relative price of which plays a central role in short-
run adjustment of the system. For an analysis of such a model that is very

complimentary to the analysis of this paper, see Genberg and Kierzkowski (1975).

2The traded/non-traded goods‘disaggregatlon suggests that "openness"
is an important characteristic of an economy; the striking constancy of
the share of services in various countries' economies suggests that this
may not be as distinctive a feature as 1s commonly thought. "Smallness"

secms a more operative concept.

3This approach follows the pioneering work of Blinder and Solow
(1973). Turnovsky (1976) and Kouri (1976) extend the analysis to the open
economy under fixed and flexible exchange rates, respectively. On the
former, see also Purvis (1976) , In Kouri's model, financial wealth is
enlogenous at a moment of time since it depends on the exchange rate.
In terms of the momentary equilibrium, I will treat expectations as pre-

determined.

40utput in this case depends on relative prices, Y = G(P/Q) , and
dy = (G'/Q)dP - (G'P/Qz)dq .

Setting P =Q =1 yields sl = -8, = G' . Throughout we set P = Q= 1
=u=QFr=1, This normalization means that derivatives will represent
pe-centage changes. Salop (1974) uses a similar model of aggregate supply

in her analysis of devaluation.
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5Exchange illusion could also suggest that W responds differently
to a change in e than to a change in (¢ , a subtlety I ignore in what
follows. Note that our cases (i) and (ii) are extremes, and one could

imagine intermediate cases where wages respond partially to changes in Q .

6

The import elasticity E, = ~(2m/ L/ ™)L/ /m = m2/M . From
the definition of M , this equals 1 + (P/M)M2 which is greater than
one since M

5 is positive. If m( ) were not elastic, D would not

be monotonic in T .

7Dornbusch (1976a,b) has developed models which make the iaterest
rate endogenous in the short run due to exchange rate expectations.
Kouri has a model similar to ours, but, by assuming Q% 1s always con-
stant, he fails to make clear the different roles played by e and Q¥

that I emphasize below.

8Porter (1975) emphasizes that portfolio shifts in the anticipa-
tion of exchange rate changes shift the wealth effects of a depreciation
from the private sector to the central bank, thus nullifying much of the

force of the devaluation,

Y DHg can be derived either by solving (7) for equilibrium income

d
and substituting that value into D , or by using Y =D+g+X to de-
fine Y as a function of P, amnd substitutingin D. The two would in-
tersect at equilibrium P ; the second would be less price elastic since

the “reduced form" for ¥ would be negatively related to P .
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1Oﬁowever, e and (¥ still play fundamentally differemnt roles in

the system as illustrated by our discussion below about imported inflation

in a small open economy under flexible exchange rates.

llThis resuit is given considerable emphasis by McKinnon (1975).

Note also that it holds trivially in case (iia) where S1 = 8§, = o .

121“ this case the XX curve would be assumed not to shift pro-

portionately when (¢ changes.

13If income fell, or if the price level affected portfolic alloca-
tion, then growth could conceivably reduce the flow demand for money and
hence penerate a deterioration in the balance of payments, a possibility

suggested in varilous unpublished papers by Chou-Nau Chen, Robert Flood,

and Akhira Takayama.

1k

Equivalently, we could specify that the public be willing to hold
the existing stock of foreign assets! The force of the statement is simply
that discrete ssset swaps are ruled out so the momentary equilibrium must
now be consistent with the existing distribution of assets. This, of course,
presumes that foreigners hold no domestic currency; this means in terms of
more common models, as Ron McKinnon pointed out to me, that it is impossible
to change one's forward cover position.

15This is in contradistinction to Kouri's contention (pp. 285-7)
that stock and not flow equilibrium must be used to close the model. This
difference arises in part due to differences in the models as discussed
above. But there is a breoader issue. I would contend that stock and flow
equilibrium are both involved since in momentary equilibrium one is con-
tent with existing stocks only if they are changing at the desired rate.

One could argue that in the models under discussion, as opposed to a model
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with transactions costs as alluded to by Kouri (p. 287) and analyzed in
detail in Purvis ((1975), appendix) the flow demand for money is not de-
terminate; but this does not render the balance of payments indeterminate
under fixed exchange rates nor does it make the fact that under flexible

rates the flow supply is zero of no consequence.

b .
. C 1is strictly an accounting relation between the government

and the central bank; open market operations ms t involve R and F* only.

l7F1exib1e wages and flexible exchange rates are not perfect sub-

stitutes in the adjustment process, as can be seen by comparing the second

and fifth rows of Table 3.

18Findlay and Rodriguez (1975) present a model in which the price

of imported intermediate inputs plays a role similar to the wage rate in

our case (il).

In particular we abstract from the role of exchange rate expec-

tations, emphasized by Kouri.

20Dornbusch (1976b) assumes, for example, that D( ) and m( )
are not affected at all in the short-run by changes in 1 . He also examines

the implications of imperfect goods market arbitrage in the short run.

21Expectation.s might play an important part in the adjustment under

fixed exchange rates also. It is surprising that long-run analysis for
closed economies and for open, fixed rate economies have paid so little

attention to the expectations issue.
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2ZNote that the final equilibrium, and in particular the equi-

tibrium terms of trade, will be independent of the value of the exchange

rate.

23Kouri (p. 281) argues that the choice between the two alter-

natives is an empirical matter. I would argue that, in principal,
exchange rate determination is a simultaneous phenomena, and that either
alternative is a special case which should be motivated by better evidence

than has yet been presented,.



Appendix: Asset Flows and the EXternal Accounts

In this appendix we explore more cerefully the asset flows which
impinge directly on the motion of the economy. Note that from the mo-
memtary equilibrium we can define the state variables, Y, P( and under
flexible exchange rates e) as 8 function of the predetermined and
exogenous varlables. That momentery equilibrium also solves for the
rate of change of the predetermined varlebles, and these can be used
to deduce the rates of change of the state variables.

Consider first fixed exchange rates, and note that the motlon
of' the system hinges on saving, (we shall in what follows continue
the unfortunate practice of ignoring capltal accumulation ) and
shall now assume perfect foresight so es to avold the complexities
arising out of expectational disequilibrium; these complexities are
important but not directly relevant to our present purpose. See
Kourl (pp. 285-6) for a discussion.

Asget accumulation is given by

(AL} A =2 ¢+ ks F
Y« E
. ¥
Under fixed exchange rates, F = F@., This will get allocated between

B

domestic and foreign assets according to portfolio preferences of the

publie, or
(42) L=C+R = 4(VA+ AL Y
and
(3) FeA-1 = £(y) A+ Afyé

The balence of payments, b, will equel the excess of the flow
demand For money given by A2 over the domestic credit creation due to

government expenditure.
(A4) b =R=1L-C

= 2(Y) A+ A!,yff -G (using 3)



The capital account defieit, K, is also given by A3. Together
A3 and A4 give the net international asset flows; adding A3 and Ab,

and using the fact that #(Y) =1 - £(Y) and f, =~ f

y? Ve get

(A5) b+ K=A-3C

Recalling equation {9} this equals the trade account surplus, X-M,

'he trade acecount surplus thus gives, at a moment in time, the net

international financial flows which manifest into private holdings

of forelgn assets (K* -- capital account deficit) and public sector

holdings of foreign assets (R - balance of payments surplus) according

Lo the portfolio preferences of the private sector and the financing
requirements of the public secteor. The fact that prices have been

changing gets no explicit play in these accounting relations, but plays a

actual role in the dynawmics by Influencing the value of assets and hence savings.

Under flexible exchange rates, two fundamental changes occur:
) . ' % . K Lo . . :
#=0and F=eF +eF . Thus we have (A2) L =C = A0, 7+ 4(Y) A

- . \* -*
where A =C+ el 4+ eF is still given by the savings function Al.
in alternative models, A may or may not react to the capital gains
term; what is important for our problem is that it does react to A/p
via the wealth effect on E.

From equation (9) and using G = ¢ and ﬁ =0, we get

(A6) Z=X-M=F

That is, trade inbalances are finenced by accumulating or decumulating
foreign assets; in equilibrium given the perfect foresight assumption
this equals the planmed change in F given by

. * , . ¥
ooty e

where superscript d and e indicate desired and expected, respectively.
USing(A20 and the equality between actual and desired F, we can

derive (YY) AF

eF* + oF = c + Py ¢
(43) 11€3) WY

This equilibrium determination of F illustrates two things. First the
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momentary equilibrium determines a rate of change for the stock of
foreign assets and the exchange rate. Second the perfect foresight
medel 1s indeterminete; only the sum on the left hand side 18 deter-
minate, and any combination of assets accumulation and capital gains
will satisfy it. As Kouri emphasizes, stronger assumptions with re-
gard to expectations formation are required in order to render the

time path of the exchange rate determinate.
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