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Fiscal and Monetary Policies in an Open Economy with a

Supply Side

by Pekka Ahtiala’
1. Introduction

Open economy macro models have traditionally been based on
the assumption of fixed prices or fixed income. Some recent
studies have included the supply side , endogenizing both.
The other trend has been towards including endogenous
expectations. Mathematical tractability has then imposed
serious limitations on the rest of the model , and therefore
these models have returned to the primitive goods market and
particularly supply side specifications. The fixed price
assumption has been characterized as the Keynesian , and the
fixed income case as the Classical model. As will be shown,
this characterization of the classical model , carried over
from closed macro models , does not hold in an open economy.
The fixed price assumption , in turn , is inconsistent when
the exchange rate is allowed to vary , because foreign goods
prices have a defitional , and often considerable effect on
the price level and through it on the demand for goods and

nominal cash balances.

On the other hand , models with a fully specified supply side

and other denerally accepted macro relationships have not been
fully worked out. At the present state of the art , the two
approaches seem alternatives , and it is not clear which works
out better empirically. What they should have in common ,

however , is the stationary state effects , since there
expectations do not matter. In the short-run , the comparative
statics correspond to the rational expectations equilibrium

with perfect information , provided the agents have the short-run
as their planning horizon. This renders the effects directly

comparable. The above specification errors should make it clear

which results to choose when they differ.

* Northwestern and Princeton Universities and the University of Tampere,
Finland. I wish to thank Peter Kenen , Lawrence Officer and John Pomery
for helpful comments.



An extensive survey of the substantial literature on the subject is
redundant. Reference to the synthesizing works of Helliwell (1969, 197L)
and Takayama (1969) suffices to cover the sixties. An explicit supply

side was first incorporated by Salop (197L4) who analyzed the effects of

. . e - “ . - .
davaluation in a real wage model. Kyle {1974) uses a general functioral
form of the labor supply function and a ""correctly" specifisd supply side

fixed rate regime, the absence of capital flows, z2ni igncring

w

Araly-ing o
Analyzing g

the Pigou effect, ne gets many n=w results. GQuite a Tew are, nowever,

a result of the atove special assumpticns.

The purpose of the present paper 1s *to provide a2 reconsideraticn of

1=

the policy effects 1in an cpen economy, including the Mundell-Flsming

theorem, and study the effects that the ly side specification has con

ul
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these effects. Specifically, the follcwing features are incor ted
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in *he model, which have nct, to this author's Xxnowledge, appezrad

simultanecusly 1n any of the papers dealing with the problem, including
th= most rscent contributions, such z2s Zranson and Bulter (12227, Argy

and 3alop {1979), Rodriguez (1973), Sacns (1980}, and Taxayama

though they are generally accepted macrc relaticnships or fcllow from

ccnsistency requirements:

1. The definitional relationship between the exchange rate
and the domestic price level.

2. An explicit supply side in general enough a form to allow
different labor market specifications. |

3. The Pigou effect (which according to Ando and Modigliani
(1963) is 6 per cent of the change in the value of net
nominal assets and thus potent in face of exchange rate
changes), as well as the Laursen-Metzler effect.

L. An endcgenous money supoly (under fixed rates), with its

domestic component as the nolizy variable.

N
N

zndogenous terms of trade.



I.e. we are trying to construct an "honest" general model, which makes
it possible to show how the present theorems come out as special cases
and now they are related to each other. 1In this xind of a gen=sral model

it can be found that particularly the policy effects under Tlexible

,,,
™
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excnange rates are changad: the current consensus, 2S SUCEATr

Rodriguez (1379, p. 176) that "monetary pelicy is an efTfective

Ye)

stabilization tool under Tlexible exchange rates, while the ability of
fiscal policy to affect the level of economic activity varies inversely

the degree of intarrnational capital mobility" breaks down. The
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szme hapvens to <he Mundell-Fleming theorem under flexitle exchange
rates Indeed, i1t zannct be generatsd without 1nconsistent assuzrtions

zoncerning the price level one way or another. The assignment oroblem
has the Mundellian solution only under Tixed =xchange ratss. Unisr

flexible rates 1% sometimas results in the reverses of the MMundell rule.
In portfolio balance eguilibrium , policies do have effects

under flexible rates.

The paper will proceed as follows. In part 2, the model is developed.

In part 3, the effects of monetary and fiscal policies in the two
exchange rate regimes are analyzed in the flow equilibrium model.
Furthermore, Fleming, in his paper, develops a number of theorems on

the effect of the exchange rate regime on these policies. These theorems
are also re-examined. Part 4 examines the Mundell-Fleming theorem, and
part 5 the assignment problem. In part 6, the effects of wage rigidities
are discussed, and in part 7 the effects of the labor supply regime.

Part 8 examines the same questions in a portfolio balance context.
Finally, part § is the conclusion of the vaper. Since the number of
questicns Ziscussad Is large, aiming tc set the fundamental issues

Znt Witn special =mphzsis on the supply side =2ffects, we will not



experiment with different expectation-generating mechanisms.
Part of the reason is , furthermore , the tractability of
results. As proposed , we will use two basic definitions of
equilibrium , the momentary flow equilibrium and the portfolio

balance equilibrium.

2. The General Model

We will analyze a small open economy, with exogenous foreign goods
prices and interest rates, and the absence of foreign repercussions. The
foreign demand curve of domestically produced goods is, however, negatively
sloped, as a result of specialization: The countrv engages in the production
of a relatively small number of different goods and exchanges its exports
for a larger number of foreign goods. Therefore it (thougzh not its {irms)
has market power on its export markets but none on its import markets -«

a well-known situation for small countries.

The model is a standard open IS-LM model with a supply side. The goods
market equation: national income (Y) is the sum of domestic expenditures
D F D .
(E), the trade balance (T = (P X-eP'M)/P ), and government expenditures

(G), all in terms of the domestic good:

D
X
W v=e"En D s rfE B 4o

P P PF

+ - + - &L
where V = nominal wealth, r = the interest rate, e = the excnange rate
(units of domestic currency per unit of foreign currency), PD = the price
level of domestically produced goods (GDP deflator),?r = that of foreign
goods, and P = the final expenditure price as defined in (8) below, X =

. X X :
exports and M = imports. E and T are functicn operators. The signs below



the arguments of the functions refer to the assumed signs of the

respective partials.

The money supply (S) consists of the mcney supply of the previous pericd

'3
[§)]

S plus the addition to foreign exchange reserves, i.e. the current

_l’
valance of payments surplus (R), and domestically provided ressrves,
i.e. net open market purchases (D). The credit expansion multiplier
is set at unity for simplicity. ZEquilibrium on the money market

requires that the money supply equals the guantity of money demanded (L):

(2) s, +D+Rr=1L"(¢, P
+ - o+

The balance of tayments 1s the sum of tas trade balance in ncminal

terms, and the capital account {X):

where H . 1s the actual stock of foreign capital in the country at

1

the end of the previous period. (Of course, H = Ho, + K).

The capital flow function is obtained from a stock adjustment function

as follows:

(3') K = al[H¥(r) - H—l]

where H¥ is the desired stock of foreign capital in the country in the
<

current period and 0 < a = 1. a = 1 would imply that the asset markets

adjust internationally as fast z2s,or faster than, the goods market.



The supply side of the economy consists of the production function (L), the

SN - . 3 .
‘27, and the eguilibrium

functicn .S}, the labor supply function

5 . N - - o .. (7.
aror marz=2t in terms of wz Vi

e

o
w

(6) W = W(N, P)
S

(7 W o= WP

where C = the given capital stock, N = emplovment, WD = the demand wage

S . . ,
and W = the supply wage. YN is the partial of Y with respect to VY,
subscripts always referring to partials. The difference in the price variables
in the labor demand and supplv functions comes from the fact that the value
of the marginal product of labor depends on the prices of domestically pro-
duced zoods, whereas rational labor behavior calls Zor the supplv wage being
a function of the final expenditure price. (See Salop 1974.)

The final expenditure price is a weighted average of domestic and foreign
goods prices:

(8) P = aPD + (1 - a) ePF

Finally, to complete the structural model, nominal wealth is the sum of

real assets, (PCO), the capitalized annual interest payments on government

( or foreign ) debt in private hands (%), denominated in domestic
currency for simplicity L and the money supply , private domestic
bonds of course cancelling out. We get , observing that the
government finances its deficits (A) with bond issues,and the

central bank provides money by open market operations

3o
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This yields, observing (3):

, D
(9d) v =c 2+ -1+ (T +AP +8_

The initial wvalues ci e,PD, and P, and thersby P, will be set at unity by

n appropriate choice of units.

o

We get from equations 4 through 8 by total differentiation and

substitution:
W, - Y
T Y,
o)) dP = 3 ——— dy + (l-a) ——— 4o
(Y, —aWd Y, -aw
v (Fymais) N
+ e
where YVV is the second derivative or Y with respect to N. Diminishing re-

turns make 1t negative.

The results are partially sensitive to the structure of the supply side.
Therefore, the basic special cases studied are the real and nominal wage
models (with the supply of labor as a function of the real wage and the

nominal wage, respectively), as in conventional macro analysis.

Examine the real wage model, where wg obtains its highest value

S .
proposed. Equation (6) obtains the form: W™ = W(N)'P so that we get from
(5) through (8):
W= =
(11) (d? JW(N) = Y
It is seen that YN - Wi > 0. Thus, the denominators in {10) are positive,
«220ing P positive and finite irn the real wage mcdel. The same 1s, Of



course, triue of the money wage medel, with W_ = 0. I.e., the aggregate

supply curve of an cren econcmy is rising.

o}
[
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cint has ancther Important
conseguence: the <lzssical dichotomy breaks dewn in
of an open economy, th2 model teing simultarceous, as Tar as the supdly
side is concerned. Therefore, the common intarpretation of the classical
(i.e., real wage) model 2s implying a fixed labor supply does not carry
over to the open economy model. (See e.g. Allen and Kenen (1980), and

Branson and Buiter (1582). This 1s caused by the fact that decmestic

)

goods prices enter the expenditure price expression with a weight o

a <1. Thus, when to%zl dsmand increases, the lavor supply curve shifts

4

o s N ) 3 . - 3 - - ~at o~ - 3 o = 1
AT by less than the Zsmand curve btecause fcoreign gocods prices ramain
2InEhunt

)

A zimllar expressicrn 13 cttained for domestic gocds
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o
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, to whose

the same comments apply gqualitatively:

S
W,-Y (1-a)Ww
(10") dPD = &S—_ 4dY + .—Si de
YN(YN-awP) YN-aWP

The model now consists of equations 1, 2, 3, 94 and the level equivalents

of 10 and 10' in Y, r, P, PD, V and either R or e.

Substituting (9d4), (10), and (10') into equations (1) and (2), we get
equations (12) and (13). We simplify the trade balance expression by
ignoring the direct effects, through expenditures, of r, A, and T. This

means that the impact effz2cts of these variables c¢n the trade balance are

I e va e e e A PFTaAT 2 ayis e 4ot R - s T
1gncred, Tut the sutsegusnt =77ecis ars faksn into zzccunt throughn the



effect of expenditures on income. This leaves the signs of the comparative-

static derivatives, and thus the conclusions, unaffected.

Most of the new partials are unambiguous, as can be seen from footnctes

2 and 3. EY in (12) is assumed to remain positive and smallar than one

also in the real wage model vartly because of (10}, as proposed atova.

uy

Ee is negative. We will henceforth call the effect of Ee tha Pigou effect

or simplicity. T_ is positive.

a

(8]

By similar substitution inte (3), we get:

Totally differentiating the model of equations (12), (13) and (1L), we
get the matrices for the fixed and flexible exchange rate regimes. Since
we are not interested in the J-curve effect, we will set the initial trade

balance T at zero.

1 -Eg - T, —Er 0 dy mdG + (Ee + mTe) de
L L -1 dr = | dp - L_de
Y r i e
T K -1 dR ‘ - T de
Y T g e
- — S - .

and for flexible rates:

|1 - By - mTy -E_ -

By
-
ﬂ
—
w
&
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+
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H
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where m = 1 + E(V/P)'
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3. The Theorems in the Flow Equilibrium Mo

We get the following values for the derivatives:

i Table 1. here

1
L4

s

itv that the marginal propensity te spend (Z,.) 1is

We assume Ior simp
smaller than unity so that also 1 - E_ -mT, > 0. This guarantees stability

of equilibrium,

D is positive. There, ——:l——~ is the national income multiplier,
1 T - l-lLY—mTY
and Er EX:EX the crowding out effect. ‘

r r

%%-is positive. The balance of payments effect of fiscal policy %g is
T
Ly Iy

ambiguous. If — > ——, or the LM curve is flatter than the BP curve, the balance

L K
r T

of payments turns towards deficit, and vice versa. This is in agreement with
Fleming's result.

The income effact of monetary policy g% is positive. The balance of

payments effect is negative, the current account and the capital account strength-

ening each others' effects, The trade balance turns into a deficit in response

to fiscal as well as to monetary expansion. Of course, to maintain this sit-
uation, the monetary authority must sterilize the monetarv effects of balance of
payments disequilibria during subsequent periods.

The flexible rate case is shown in Table 2.

{ Table 2. here ]



Table 1. The Policy Effecrs Under TFixed Erchange Rates

dy/ drR/ d(T-PD)/
Y - h - ) ) -
/4G m( Kr Lr) > 0 m(LY‘(r LrTY m(‘(r Lr)TY <0
D
Dy Dy 1
—Er —(l—EY—mTY)Kr—ErLY —ErTY <o
/dD 5 > 0 5 <0 — 5"
1 1 1
I" -
where D, = (K -L ) [l -z, - =T, + E YLY]>O
r r Y .
K -1
r r



The Policy Effects Under Flexible Exchange Rates

v/ a2’y / de/

rIe - Lng mK (LYT - L T ) rn(LYK - L T )

T - + -E
r (E4mT DK K [(1-E)T_+E_T

(>0) (<0)-
5, 9y D,

e Y]

- = (>0) -

Z “

o _ ~ . T -
E UXTY)(LrTe Le&r) + Er(L,L,Le LeTY)

Le)(LYkr N LrTY)

dr/
(LYTe—LeTY) §
5 0
2
(1 )T +EeTY <0
2
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A sufficient condition for D, being negative is that the third term is

non-negative: either mTe > iEeE with the BP curve flatter than the LM

curve, the LM curve is flatter (since —mTeLrTY cancels out), or either

In

el= mfg or the slopes of the two curves are equal. Otherwise the

is ambiguous. We will in the following assume D, to be ne-

siga of D,

zative as a necessary condition for the stabilitv ot equilibrium.D
Fiscal expansion leads to a rise in income and to a trade balance
deficit. However, it can be seen that d(dY/dG)/dKr is negative only if
Lr(Eé+mTef-LeEr < 0: the effectiveness of fiscal policy does not
necessarily vary inversely with the degree of capital mobility, as
conventional wisdom, based on the independence of cthe price level from
the exchange rate ,i.e. Ee = Le = 0, suggests(c.f. introduction). Fiscal
expansion leads to a depreciation of the exchange rate, i.e., a rise in
(e) if the LM curve is flatter than the BP curve. This is cthe same con-

dition as that©on which the balance of payments turns towards derficit

under fixed rates, again in agreement with Fleming.

dowever, monetary expansion leads tc a rise in income only i7 (Z  + =T )
e e

re . . .
- - If 1t reaches this value, monetary policy has no eflfect,

-

and if it goes belcw 1t, monetary expansion will lead to a decline in income.
This last statement can particularly well be true 2.g. of the real wage model.
The reason is that monetary expansion leads to a depreciation of the exchange
rate, which improves the trade balance. However, the depreciation also
raises the price level, which reduces expenditures through the Pigou effect,
contracting income. If this effect exceeds the trade balance effect by more
than the income effect of the expansion through the decline in the interest
rate, monetary policy has a contractionarv effect on income - tontrary to
lezing's result and the summary of conventiosnal  wisdom bSv 2odri uez, ciced in
the introduction: [d(dY/dDVHKr] is ambiguous in the general case but

becomes positive if L = E_=0.
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Three additional theorems critically depend on the assumption of a
constant price level, causing Fleming's results to break down:
1. Monetary policy does not always have a stronzer income effect
under Ilexible rates than under Zixed races. The reason is again the

arfects of exchange rate changes, tiarough the price level, on the demand
for morey and expenditures. This ccnciusicn follows already Trem the

s

finding that the directicn of the elfect i1s ambigucus under Ilexitie

rates and positive under fixed rates. Z.g. i1n the real wage zmodel the

2. Fiscal policy is not always more effective under flexibles rates

for the same reason: 1f fiscal expansion leads to a derreciation of
the exchange rate, its effect is weakened by the Pigou effect, and
strengthened by the trade balance elfect under flexible rates. If it

leads to an arpreciation, the reverse hclds.
3. Monetary policy, relative to fiscal policy 1s not always more
or equally effective under flexible rates than under fixed ratss. Z.g. in

L >=Z7

Fy

the real wage model the reverse i1s more likely, i.e. 1

1))
(L

In all cases the same conclusions hold also in the model with the money
supply, rather than the domestic compcnent of the monetary tase, as the
policy variable. Since these results follow directly from the above
expressions, verification of the critical conditions is left to the reader.
It may be pointed out, furthermore, that results different from those
obtained with fixed prices are obtainable with realistic parameter values.
Accordingly, the real wage assumption 1s alone sufficient to produce some
of them.

4. The Mundell-Fleming Theorem

The Mundell-Fleming theorem is obtalrned from Tables 1 and 2 by taking
the limiting values of the total derivatives as K aopcrcaches infinity:
r 25T

[ Table 3. here ]
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Table 3. The inder Farrect Tavital Mobility
“ixed Exchange Zates Zlexibls Ixcharnge 2atsas
v . D . . 2,
4ay/ iR/ are~/ 4Y/ i(Te")/
ml,, mT L m{(L,T -L T
m . 0 t 5 0 Y <0 e (LyT L Ty) 5
1-2,-mT 1-E,-oT 1-E,-nT, D D
Y 7Y Y 7y Y 4 3 3
+mT 1-2,0T +2 T 1
- 2 Y e ¥
o) -1 0 >0
D D
3 3
D, =1L (1 -E,mT,) + L, (E_+ mT )
a Y Y' e e




U3 1s assumed to be posSitive as a necessary condition tor the
stability of equilibrium.

T > £ o b :

It 1s seen that under fixed rates, since crowding out vanishes, monetary
policy becomes pcwerless, and fiscal policy powerful, irresvective of

-1 < ™ Qv 5
2rming propose.  h2 assumption

the rest of the parametesrs, 235 Yundell-
of Tixed prices is not critical Tor this result. OJnly the value of the
aultiplier would be affected. The mechanism by which this change is
brought about 1s so well known that it requires no further explanation.
The balance of payments response is basically that proposed by
monetarists, i.e. the change in the demand for money, except that income
changes. With monetary policy there is thus perfect offset by the
balance of payments. The trade balance turns towards deficit in
response to Iiscal rolicy and is uneffected by monetary policy.

However, under flexible rates the theorem breaks down, critically
depending on the inconsistent assumption of a fixed price level, i.e.

Pe = PY = 0, or Le = Ee = 0. (If it could be true, monetary policy
would in fact have the power it has in the quantity theory world.) With
endogenous prices, fiscal expansion remains expansionary. YNamely, the’
capital inflow to buy the securities issued by the government at the
exogenous interest rate, appreciates the exchange rate. In the absence
of price effects the appreciation would continue until the trade balance
deficit so created exactly equals the original expenditure, offsetting
the income effect of the measure. However, the appreciation reduces

the demand for nominal money balances,which leads domestic residents to
buy part of the securities (as well as goods) at the given interest
rate. Therefore, only the remainder of the securities is bought by the
foreigners, and the appreciation falls short of offsetting the income

effect of the fiscal expansion. The policy effect 1s also strengthened

by the Pigou effect.



T AN Y S

Monetary expansion, agaln, leads to a depreciation, foreigners selling
bonds to the central bank at the given interest rate. However, its
effect on the trade balance is reduced by the increased demand for

nominal calances, due to the price level rise caused by the depreciation:

- e N A
211 27 Tn2 sscuritiss bougnt Ty tng fentral fang 10 N0t JCI2 Irom

Y 4 At o A~ . - I -
zprcai, 1T Zomestio ciilzens 3211 3 part.  _nis 13 3ugmentad oY ine

Pigou effect. Only the remainder of the securities then comes from
abroad, which is matched by a smaller Trade balance surrlus than would
nave been the case 1n the absence of the price level effect on the
demand for money and goods. This weakens the income effect of monetary
policy to such an extent as to make it ambigucus. If the Pigou

effect dominates the trade balance effect, monetary expansion has a

contractionary income effect, as 1s the case 1n the real wage model.

As seen from footnote 3, T = TUEe in that model, where T_ is somewhat

Fo

higher than the marginal propensity to import. As a result, the

expression for 4Y/dD becomes negative.

Are there any acceptable assumptions under which the Mundell-Fleming
theorem or 1ts reverse could be generated under flexible exchange rates?
In the money wage model, if Wi = 0 is substituted into the total
derivziives via equations Al and A2, our result still holds. Sachs
(1980) forced the Mundell-Fleming result by making the demand for

money a function of the output, rather than expenditure price. This
assumption implies that a rise in the imported good price would leave
the demand for money unaffected. (However, his labour supply function
is, correctly, a function of the expenditure price.) As seen from

equation (10'), Pg

= 0 1n the money wage model, which makes Le = Q.
Furthermore, the Pigou and Laursen-Metzler effects have to be abstracted
from, to keep monetary policy effective. Consequently, the Mundell-

Fleming theorem cannot be gensrated without inammnsistent assumptions

concerning the price level one way or another.



The reverse Mundell-Fleming holds if Te = Ee = 0. Since in the

real wage model T_ = T; Ee , this result could be generated in
e E

+n1s mocdel by setting E_ = 0 , i.e. abstracting Zrom the Pigou

2

ard Laursen~Metzler eftfects.

The Assignment Problem

\N
.

It can be verified from Table 1 that under fixed exchange rates

1=
w

50 that the economy is not in optimum in the liehans (13€3) sense, as
olzausible when the volicies are entrusted to diffarent authorities,

jealous of thelr authority on thelr own fields.

As with so many cases with fixed exchange rates, the Mundell (196€2)
assignment rule continues to hold: assign fiscal policy to internal,
and monetary policy to external balance. With flexible rates, however,
the situation changes. First, if the LM curve is fiatter than the BP

curve or the curves have equal slopes (LYKr - LT £ 0), the Mundell rule

Y

holds. If the BP curve is flatter, the critical condition 1s close to

the reverse of the stability condition of this case, or D, + mTeL Kr > 0.

2 Y

™

In general, of course, the rule depends on parameter values. E.g. if
Ee = 0, the reverse of the Mundell rule results: fiscal policy should
be assigned to exchange rate management. Under perfect capital mobility,

the critical condition for the Mundell rule to hold is

T -5 . 2 - J e
als 21708t Ldentllas
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reverse of the stability condition of this case (D, > 0), L, deing

3 v
mil=iplied by m {cr about 1.00) instead of one. Therefcre, the raverse
ST Tne Munisll ~ule 0lds z2imost whenever Tnd 2gquillTrium 1S statle.

A resasen Jcr tne crizical condition 1s, 27 zczurse, the effect that the

4]

X

[}

o7 =nis rpelicy.

6. Wage Rigidities in the Model

. e . D
Wage rigidity makes wN = 0. This reduces the value of dP/dY and 4P~ /dY.

(D

Z, declines 1f the Laursen-Metzler effect dcminates the Pigou effect in

Z.., z2nd Increases if the resverse 1s true (=guation A 2). The atsolute
value of T, declines, unless T_j is non-regative (eguaticn 4 2).

4 PY/e
LY = L% + L;PY declines unambiguocusly. Therefore, in the open medel,

wage rigidities unambigucusly increase the multiplier (and the colicy

effects on income) under fixed rates only 17 the Laursen-Metzler effect
dominates or cancels the Pigou effect and TPD/e is non-positive. Under
flexible rates their effect depends on the parameter values. Rigidity
does not cause qualitative changes in the policy effects. Money wage

rigidity means furthermore that Wg = 0, while real wage rigidity means
that W? = YN. These cases are therefore qualitatively the same as the

money wage and classical models.

7. The Effects of the Labor Supply Regime

The effect of the degree of money illusion in the labor supply function

ocbtained by differentiating the total derivatives with respect to

w

5
4L

'y

. 07 ~2curse, an increass 1n W. 13 a move Tcwards the real wa

hange rate change , resulting from fiscal colicy, nkas on the eifactiveness



2 S  aw = - S e - - 3
zIter Tne actual values ¢ the rartiais nave Teen substitutad in=o -ha
TATIISSLONS ITCO 2ILaTlIns AL ani L0, ani stserving sTnatr L, 0= 3o+ 1%
- —-= - - g -~ —-- —_—-
< = T =®2 - - - - [ 2 -~ ] —— 3 & : :
1 -Ir_. Lo lnTerTreting —h2 r=2suits, 1t 1s assumed Tor simpliciTs

L

Under fixed exchange rates, in the general case, the incoms erfects
of monetary and fiscal policies are weakenad by an increase in wi 1f the

Pigou effect dominates or offsets the Laursen-Metzler effect in E

(. =L )1+ mTE) - ET_ > 0. The same result follows if the reverse

&3]

r
inequality holds and the Laursen-Metzler e7fect dominates.

2cts are zmbiguous.

'y
L
tb
by
b,
47
¢}
ct
4]
O
3
t
jo)
il}
'
(9]
poat
&)

tance of payments ef

Exrznsionary policiss further weaxken the trade balance if the Laursen-

-

fetzler effect dominates in E, or the two effects offset each other ,

-

*

Y

as seems likely. ( There are several terms in the expression

and Er T L; is dominated by the other terms in the expression ,

that normally dominate it. ) Otherwise the effect is ambiguous.

Under perfect capital mobility the income effect of fiscal policy
is weakened if the Pigou effect dominates or the price effects
cancel out in EY . The balance of payments effect is ambiguous,
whereas fiscal expansion further weakens the trade balance if the
Laursen-Metzler effect dominates or the price effects cancel out

in EY . Otherwise the effect is ambiguous.



. . - o . P P T T W P
Monetarv nolicy 2ffects are, ¢ Zourse, unarilected tv the

{0

o~ == 1 ~ o
tcr supply ragime.

Under flexible sxchanee rates, tne =axpressions get very complicated.
Taking the difference between the tctal derivatives in the money and
real wage models it turns out that *he income effect of fiscal policy
1s weaker in the real wage model under perfect capital mobility if the

Pigou effect dominates or the price effects cancel out in EY.

1 -

. Tre Portfolic 2alance Zaullibrium

o

A. The Policy Effects

The short-run eguilibrium is only a mcmentary cne. Whenever a dalance of
vayments disequilibrium results, the money supply changes (equation 13),
which shifts the equilibrium the following period. Secondly, it is seen
from equation 13 that whenever the trade balance is in disequilibrium,
total wealth changes, affecting expenditures and shifting the equilibrium
during the following period. Thirdly, part of the gap in the foreign
capital function (3') has closed so that the value of Kr changes.
Therefore, in a stationary state both the overall balance of payments

and the trade balance have to be in equilibrium, because total wealth

and its components must be in equilibrium.

The pertfolio balance equilibria can then be obtained by constraining dR = 0 ,

and either 47 = T 47 + Tede (the erndcgenous supply of btonds), cr dX to



wi=n iR = 0. We will do the latter to get ihs sxpressions in Zerms of
- =wals Lalinge TErYIials, Tur mRLn InLIrEst, ST3=rving The 3TolH
adjzstment Serm in the capital Ilow TUnCLLIn, wnlcn now i1mpllias

g - H. =%X= ax = Krlr = 0 in 2quilibrium. This makes element 32
i~ =he Jaccbians zero. wWe Shen g23T Tie STATSHENTS Tor the corticl:ic

balance equilibrium by substituting zero Ior ¥ in the wmatrices,
deleting the money market =zquation in the fixed rate case. It can be
seen that the permanent income effects of fiscal and

monetary policies go to zero under fixed exchange rates.

In analyzing the adjustment from momentary equilibrium to
portfolio balance , we will assume that a balance of payments
surplus leads to a decline in the interest rate in the portfolio
balance context , an excess demand on the goods market raising
income , as in earlier stability analyses. This makes the

equilibrium stable.

Fiscal expansion initially moves the IS curve to the right to position

IS' in Figure 1. (We are assuming constant prices for simplicity here.)
Themomentary equilibrium at point b, the intersection of the IS and

LM curves, is one with a higher income and interest rate, and a trade
balance deficit. The balance of payments is in deficit or surplus,
depending on the slopes of the LM and BP curves, as shown 1in the

analysis of Table 1. The trade balance deficit starts moving the IS
curve back in (equation 12), while the LM curve moves in or out, depending

on whether the balance of payments is in deficit or surplus. At the

v



erar, ziveoting zrcund peint a

[N

gama2 Time, Tiae 3P curve starts getting st
and hecoming vertical in the long run, because X_ Zeclines i(=guaticn

3¢ socner cr later it also bteccomes steeper tnan thne LM furve, whildh at

_atest pusnes the overall balance of payments intc deficit, and starts

j in These

usning the LM curve, and the momentary =guilibrium point, 1. *°

e}

ventually reach point

[1)]

three movements shift the equilibrium back in, to

m
c at the original income  but a higher interest rate (dr/dG = - = > 0)

ct

nan originally. The higher interest rate is nscessary in order that the

reater amount of securities te willingly 4eld.

04

Zzpends, of course, on the relative speeds of adjustment znd the initial

F4

slopes of the curves, whicn d=fine the resulting differential =guation.

0
[

CI course, permanent fiscal surpluses or deficits are inccnsistent with
cortfolic balance in a statiocnary state.

[ Figures 1. and 2. here ]

. Monetary expansion initially shifts the LM curve to

IM', lowering (r) and raising (Y), pushing the trade balance and the
capital account, and thus the overall balance of payments, to a deficit,
as shown in the general case. The moméntary equilibrium shifts from
point a to point b in Figure 2. Due to the balance of payments deficit,
the IM curve starts moving back in. The trade balance deficit again
causes a decline in real wealth (equation 12). This shifts the IS

curve down. Furthermore, the BP curve gets steeper.
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Tigure 1. Tha Effects of rFiscal Ixrpansion in the Short and Long Runy
Tizurs 2. The Effects cf Monetary Zxpansion in the Shcrt arnd Long Runs



The momentary equilibrium then shifts in with the two curves so that
the IS curve continues its downward shift, as long as the momentary
equilibrium is to the right of point a. After income has declined
below its original level, the trade balance turns into surplus, which
starts pushing up the IS curve. This develorment continues until the
original equilibrium point has been reached, with the original real
assets, i.e. until the early accumulated trade balance deficits have
been offset by surpluses. Therefore, while the interest rate first
declines and then rises, income first rises, then falls below 1ts
equilibrium level, and finally rises to find its original level.
Again, the exact trajectory can be determined when the speeds of

adjustment are known.

Wny will the ztoveocpposite effects of the wealth =77ect and the interest
rate rise lead to an expanslonary income response in the final stage cf
the adjustment? A trade balance surplus 1is an addition to total assets,
which calls for a rise in the interest rate in order that the whole
addition "be willingly held" in the bond portfolio. The partials,

with respect to the interest rate, of the demands for the individual
assets in the portfolio of the public have to add up to zero through the
budget constraint. The partials of real goods and money being negative,
the sum of their absolute value has to equal that of bonds. Therefore,
the trade surplus does not completely 'crowd out" private expenditures
because desired money balances decline. So a net increase in income

takes place. (This result is really subject to the substitution effect

dominating the wealth effect in the money demand function, but we omitted

the latter from that function because empirical evidence lends supovort

o

to our zpeci

W

icaticn, see Goldfeld (1373)).

{ Table 4. here ]



Taple - The Follcy Zffects in Torwfolio Zzlance Tzuillibr _nder
Tlexitle Zxchange ZFates
ay/ dr/ de/
er’I‘e m( LYTe-LeTY) erT
5 >0 - D > 0 D
4 4 .4
= - =
) "‘rTe (1 EY)Te +"eTY Er
>0 < -
-E_L_+E_L > o (I-EY)Le+EeLX )
D D D
.4 4

D, = erl-a )re + Er( LYTe-LeTY) + Lr’I'YEe <0

d'I‘l = exocendous change in the trade balance.

-



The T1=2xibls rate 2z2se is obtailned Trom %hne general case (Tabls 20 vy
etting = 7. It Is shown In Table 4, T2 2an te seen that D i3

- nd
negative ani the equilibrium stable. 30 the long-term derivatives zare

all positive, except Tor the negative de/dT, and dr/dD, and the

ambigucus ar/iT,. Thus, expansionary policies 1cad to a rise in inccme

and a depreciation of the exchange rate, fiscal policy raising, and

monetary tclicy lowering the interest rate. The rise in income also in

the res; wage model results “rom the effect of depreciation on total

wealth and tre demand for money, which reduces expenditures and pushes

the trade talance towards surplus (equation A2). So an increase in income

1s neC=s333ry 1o restore trade balance =quilibrium. As can be ssen oy
taking 1[(42,3Y¥)/4G,3D)] /3K in the general case (Table 2), the =2xchange
rate undersncets in response to fiscal, and overshcots in response to

monetary vclicy. The inceome effect of monetary policy undershoots whereas

that of fiscal policy 1s amtiguous in the general case.

The dynamic adjustment path in response to fiscal expansion is

the following. The expansion raises income and the interest rate ,
which cause a trade balance deficit and a capital inflow. The last
two responses cause depreciation or appreciation depending on

which dominates , i.e. whether the LM curve is flatter or steeper
than the BP curve. The trade balance deficit causes a decline in
real wealth , which is strengthened or weakened by the exchange

rate change. However , the stock adjustment term in the capital

flow function lowers Kr and the capital inflow at any given interest

rate , sooner or later turning the exchange rate change into



depreciation . So real wealth will eventually begin to decline
and the trade balance deficit as well. Income , the trade deficit,
ancd the capital inflow continue to decline until the last twe
reach zero at a nigher level of income , interest rate and

exchange rate (e) than originally.

Monetary expansion lowers the interest rate , which induces

a capital outflow , depreciating the exchange rate , and

pushing the trade balance into surplus. The former effect reduces
real wealth , lowering expenditures , which is at least partly
respeonsible for the trade balance surplus. Expenditures and the
trade balance have opposite effects or income , whose change is
ambiguous. The following period the stock adjustment term in the
capital flow function makes the BP curve steeper, reducing the
capital outflow. This appreciates the exchange rate , stimulating
expenditures. This wealth effect on expenditures is strengthened
by the trade balance surplus , now smaller than originally.

The appreciation continues , increasing expenditures and

reducing the trade balance surplus until the surplus has been
eliminated. This takes place at a higher income , lower interest
rate and a depreciated exchange rate compared to the initial

situation.

Earlier studies have generally obtained zero income responses in
the real wage model. This results from their specification of the
classical model as implying a constant labor supply rather than the
real wage model , which we showed not to carry over from the closed
economy model. This shows the dander of such a specification ,

since the results are directly comparable. Furthermore,the exchange rate



response to Tiscal 2xpansion is ambiguous in their mcdel. They get the
szme ra3iult 17 dcmestic and foreign tonds are viewad as vocrar substizutes

Pl EE T T ey = - . - P U U po
CZier oy e gy Wwill have o domindte T2 SUDSTITUTION 2TT2C%

Ir the demand ror Zcoreign tends.'

the tend rate rising enough to make the whole new tond issue willingly
rneld, tne demand for money declines. This increase 1s therefore not
enought to crowd out private expenditures by a corresponding amount,
leaving the trade balance in deficit, and the foreign exchange market

in an excess demand situation. So depreciation is needed to do the rest

via the Pigou effect -- at the same time restoring the trade balance.

However, an exogenous trade balance surplus leads to a rise 1n income
and an appreciation of the exchange rate. The interest rate change 1is

ambiguous, the appreciation reducing the demand for nominal cash

balances, tending to lower the rate. On the other hand, its effect on
real wealth increases expenditures, and the resulting rise in income

increases the demand for money, which work in the opposite direction.

Earlier studies get a matching appreciation, which restores the value
of foreign securities, leaving everything else unchanged. The reason
is again the absence of the wealth effect on expenditures

S

and the effect of the exchange rate on the demand for money

({ Allen and Kenen )8.
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nalance 30 that an increase in inccme 1s n=eaded

valance equilidbrium. The wealth effect also guarantses stavbility of

equilibrium in a general equilibrium context.

The resultsare of course independent of which market is treated as
implicit in the model. Therefore, our approach, which treats the

bond market as the implicit market, should yield the same results as

the portfolio balance approach proper , which treats the goods
market as implicit , if the behavior assumptions are the same.
As seen , only the effects of exogenous trade balance
disequilibria , and the policy effects in the classical model ,
are significantly different in our models - for identifiable

reasons.



B. The Addit:onal Theorsns

=
1]
t

theorems about the policy erfects under the two =2xchange rate

r2gizas tecome 3impla In portiolic talance 2zuiiibrium.  Zince monstary
and fiscal policiss nave an income =ffact under riexible rates, and
none under TlXed rates, they are both stronger under Zlexible rates.
The assignment probtl=m is also simple. Since the Income 2fTects of

policies are zero and external balance 1is an equilibrium condition under
fixed rates, the problsm vanishes. Under Tlexible rates, the Mundell

rule holds.

4]

Wage rigidities, of course, affect the flexible rate case only. Th

Eal

income effects are increased in the general case 1f the

«t

rica 2f{fects

e

[N
o]
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vcancel out ©Or they are abstracted from.In the real wage model the same holds

L

also if the Laursen-Metzler effect dominates the Pigou effect in Ey. Other-

wise, the erffects depend on the parameter values. All the derivatives

are, however, only quantitatively affected.

Again, the labour supply regime does not affect the results of the
fixed rate case. Under flexible rates, the partial derivatives get

very complicated, and no results were obtained.

9. Conclusion
There are two Laursen-Metzler effects, ocne in response to income
changes and one 1n response to exchange rate changes. The former runs

-

counter to the Pigou eifect, while the latter strengthens it.



™e propositicns of the theorems cn =conomic policy effacts are changed

—aiT

substantially when the inconsistent assumption of fixed ovrices 1is

'3

elaxed. In the Ilow =2quilibrium mod2l, a2 2rcopcesitilons Jor Tnse
2xchange rate regime zenerally continue =0 n2id gualitatively, only the
values or the derivatives changing.

However, under flexible rates, a number of *“he propositions break down.

Accordingly, in the general model, the income effect of meonetary policy

4y

becomes ambiguous, depending on the relative strengths of the =7fects
of exchange rate changes on domestic expenditures and on the trade
balance. Thus, monetary expansion can well have a contractiorary
effect on inccme. This is unambiguously sc in the real wage medel
under perfsct capital mobility. Trerefcrs, monetary policy is not
always effective, let alone stronger than under fixed rates. Tiscal
expansion leads to an lacrease 1n income, but it 1s not always more
effective than under fixed rates. Furthermore, its effectiveness under
flexible rates varies inversely with the degree of capital mobility

only if Lr(Ee + mTe) - L %~ < 0. Therefore, monetary policy, relative

e
to fiscal policy, is not always at least as effective under flexible

rates as under fixed rates.

Fiscal expansion leads to a trade balance deficit, and monetary expansion
to a surplus. The former leads to a depreciation of the exchange rate
if the LM curve is flatter than the BP curve, and to an appreciation

if the reverse 1s true. Monetary expansion leads to depreciation.



The Mundell-Fleming theorem nolds qualitatively under fixed rates, but

- 1 ; i d 3 iy - g sa ERe - a1
oreaks -dcwn under Ilexible rates. The rasic reason 1s the crnange in

w2 demani Ior 24137 zalances anl Trivate 2XTendlltarss, Ia2us2l
2y an exXchange rate change. herelore, iller ratas,

iscal policy remains effective but monetary expanslon can wall nave a
contractionary income erfect ,particularly if capital is perfectly mobile.This
,

is unambiguously so in the real wage model. Indeed, the Mundell-rlaming

result cannot be gererated without inconsistent assumptions concerning

the price level one way or another. The reverse result is Tossible 1in
the real wage model by speclal assumptlons.

than the BP curve or the 2urves nave equal slopes. If the 32 curvs 1is

flatter, the rule depends on parameter valiues. Z.g. 1f E_ 1s zero, the

reverse of the Mundell rule results. Under perfect capital mobility the

reverse of Mundell holds almost always 1f the equilibrium 1is stable.

The above results are qualitatively robust to different labour market
specifications, and thus hold for the real and nominal wage models
alike. The same holds for wage rigidities in both models. A move
towards the real wage model weakens the lncome effects of policies in
the general case under fixed rates under special assumptions concerning
the relative strength of the Laursen-Metzler and Pigou income effects.
If the orice effects on expenditures areabstracted from, the weakening

is unambiguous. Zxpansionary tolicles lead to further trade balance

- Dt . <7 mad ~onditiang T s Y av s S e
1=2T2ricraticn under similiar Zonditilin S. -2 T3.Lancz L iyTments
AT - —~ LI, . T d;:‘r' “l.a'(":‘-7a I R t A - o At ant O."
21I2CUs 4re 4mbDl1Zuous. und2r (1l2X10_.2 ratas, ne 1nceome SIil=2Cce I



fiscal policy 1s weakened in the real wage model under perfsct cagital
mobility if the Pigou =ffect dominates or zhe price =2ffects are absent.

The rest of *the effscts appear ambdiZuous.

Tn ogortolio talance 2guilitvism, fiscal and meonstary polliciss nave no
income or Srade balance =2ff2cts under fixed =xcnanze rates. Fiscal
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2Xpansion
amount of securities willingly held, after initially overshooting its

long-run level. Monetary expansion Tirst incraases income, than tushes
1t below its equilibrium level, and Tinally =maxes 1t reach its original

level.

and a deprecilation of the =xchange rate, fiscal policy raising,ani
monetary policy lcwsring, the interest rate. The income rise z2lsoc in

the real wage mod=l results from the effect of depreciation on total
wealth and the demand for money, which reduces expenditures and pushes
the trade balance towards surplus. So an increase in lncome 1s necessary
to restore trade balance equilibrium. The exchange rate undershoots in
response to fiscal, and overshoots in response to monetary policy. The
income effect of monetary policy undershoots, whereas that of fiscal

policy is ambiguous in the general case.

An exogenous trade balance surplus also leads to a rise in income and

to an appreciation of the exchange rate. The reason is again the

wealth effect of the exchange rate change. The wealth effect also makes
the Marsnall-Lerner condition an unnecessary condition for devaluation

improving the trade balance, and for the stability of equilibrium.



The assignment problem vanishes 1n cortfolio balance equilibrium under

o - ~ ~ -~ Tt S Fal BN " - =~ ~ 1 3 v M -
Jixed 2xonznge rates.  Unlsr Tlexible rates, the Mundsll rule nolds.
. 3 ] ~ T - < < = M

4age rigiiities increase zns Income effects of tolizies cnly under

speclal assumptions, =.g. 1f the Laursen-Metzler and Pigou effects

cancel out or are abstracted from.

The above results emphasize the importance or g careful specification
of the supply side, and the Ifeedback from sxchange rate changes to the
general price level and thereby to expenditures and the demand for money.
They also underscore the danger of representing the real wage
model as one with a constant income. It was generally these

factors that caused conventional wisdom to break down.
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rootnotes
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~-alitatively tne same results hold 2150 with Zoreign-denominated

~-nds as long as ————— = 1 - a , where B 1is foreign bonds.

3

+ 3 >
“he percentage on the L.H.S. is in tne single numbers in the

~~untries known to the author , while that on the right is tens of

Toe expression for the change 1n expenditures reads:

Vo) iz = (X o [2%(1-a)Y - E ((V-C_)a-A- 1aY
{L‘Y + 1‘(,{ —aND) [LY(A_ a)- g(,{/P)\\f Co/a A L)] ;ar
NN
b
+ (=2° = —)dr
‘r “(v/p) 2
l-a _X .S - . ’ NS T
- z = - 7~C - (A+T)W2] tae+3,
5 (B (L)t + “(V/P)[(/ Colfy = (A+T)W5] HaetZ o)
Yw—awo

In “he multiplier cf dY, which 1s the new Z the multiplier of the second
tarm in the brackets 1s positive and finite, as shown. In the square
brackets, all net nominal assets (V—CO) are a multiple of the possible
net addition (A+T) of the current period so that the expression is
nezgative. Ando and Modigliani (1963) have obtained the value of .05 for
E(V/P)' This real wealth or Pigou effect 1is weakened by the terms of
traje (Laursen-Metzler (1950) effect on expenditure (the first term),
which comes from the expression Y<P3—Py)): the income rise, by causing
a rise in domestic goods prices, including that of income, raises real
income further in terms of the expenditure vrice, given the foreign
goods prices. Check on data on a few countries suggests that this

effect dominates the Pigou effect in this term. It will be assumed

that E, continues to be positive and smaller than one. Z_1s strengthened

Y r
by the wealth affect. Ee 13 unambigucusly negative, the Laursen-Metzler
Y . . . . . -
[7027-P_)] and Pigou effects strenguaening =ach cther. Its value 2150



4.

Tr A = —=(1-E_,-mT_)+L -1 = A_+A_+A_ < O3 A
Y r 1

_32..-
iepends on the labor market specification. It is thus seen that there
are two Laursen-Metzler effects, that in response to income change

igou effect, while zhat in response to axchange

The expression for the change in T is cbtained from (1), (10), and (10'):

: W - Y o= Wz
~2 K w ) . P . =
= i7 = o + 7 + 7L - 7T 3
37T IZE, Y . rh))dx’ (T2, - o/, MS )de
.Y, — ab Z..= aW,
A .\I P ot jad
The multiplier of 4Y, or T, 1s negative. That of de, or T , 1s positive

Y

4]

also 1n the real wage mcdel, since in that model (YN = ‘?), making he
value of TPD/e’ or the Marshall-Lerner condition irrelevant. In the
general case, 1f this condition does not nold, making TPD/e non-negative,
the wealth effect on expenditures guarantees an improvement in the trade

balance in response to devaluation, provided, of course, it dominates

the second term.

It may pe added that the positiveness of Te results from our specifica-
tion of the trade balance as a function of E, rather than Y. The latter
specification would be appropriate if imports consisted exclusively of
raw materials. ‘Then Te would go to zero in the real wage model. In

our specification, imports consist of final goods. Reality is normally
a combination of the two. As long as any final goods are imported, Te

is positive and our qualitative conclusion holds.

We get from the endogenous-variable matrix A of the adjustment equation:

Y 2 3 2 Y
= X;X; * Alk3 * AZXB > 9
ngd - v. = _ -E —mT T / T Y = ; , whnere AL
and A3 1Al (Kr Lr)(l v m-Y) + r\LY T,) K1X2\3 < 0 er :

are the eilgenvalues of A.

-5 - - -7 - + -
1-E, -nT, Lr(2 E, mTY) K -E L

Y



e

To get the adjustment equations For the stability conditions, the balance

cf payments equation nas to be transposed to make the adjusiment carameter

Tm 2 - 2 tositive (where tar densctes the equilibrium value): it is a
Zzlance Oor payments leficit that makes = Tositive. Thls cnanges the
51gns in the bottom row oI the Jacobian, cnanglng 1its sign. We get:

=} b ] o
Ir A= -(1-E.-al ) + L -T < O

7 4 r e
7

= -1, {(1-8. - -3 -L T+ £ +T (1-& + 3 >
A L {(1-E, mTY) Ly L T LK *e(L Y) Ty >0, and
A _ lA - 1-%7 (4 o - m - ;= N1 W ™
AL = = -3, -mT, L T -L X + = -L T -(E +mT ) £ -1 <0
T3 | = A ZACNOIR I (27,71, Ty) ‘=, e‘“gr“ry)

by assumption.

Obstfeld (1980) obtains a contractionary long-term effect from monetary
expansion. This 1s produced by an increase in interest payments abroad
on the initial trade balance delficit, which we abstracted from. IT the
wealth efTect on expenditures 1s added to Chstfeld's model, the result
cecomes ambiguous. Adding the interest payments to our model, in turn,
shifts the IS and BP curves in over and above the shift in the IS curve
already discussed. The trade surplus during the latter part of the
adjustment, however, shifts back both curves. The effect of monetary
policy then depends on whether current account equilibrium is reached
at a lower or higher income level than originally. Generally, one sees
the wealth effect or foreign interest effect in the literature but not

both, since tnen the determinant would become ambiguous, unless the

country 1s a net creditor.

See Branson (1979), p. 195, Dornbusch (1975), Allen and Kenen (1980),

pp. 115- . Branson and Buiter (1982).

See Allen and Kenen, pp. 95-97. However, Dornbusch and Fischer (1980),
p. 963, get an increase in external assets in response to such an

increase, when the resulting decline in saving restores trade balance

equiliorium. This mechanism is the counterpart of our income rise.
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