(23

(i)

Universitit Bielefeld/IMW

Working Papers

Institute of Mathematical Economics

Arbeiten aus dem

Institut fiir Mathematische Wirtschaftsforschung

Nr. 100
John-ren Chen
The Effects of the Partially Pegging

Exchange Rate Policy in a Small Econo-~

my
September 1980

o

_

Institut fir Mathematische Wirtschaftsforschung
an der
Universitit Bielefeld
Adresse/Address:
UniversititsstraBe
4800 Bielefeld 1
Bundesrepublik Deutschland
Federal Republic of Germany

- u . -
H. G. Bergenthai



Dr. John-ren Chen

The Effects of the Partially Pegging Exchange Rate Policy
in a Small Open Economy

I.

Introduction:

Since 1973 the floating exchange rate is practised by the
most developed market-economy countries instead of the
Bretton Woods system of fixed exchange rates. But many
countries, especially the (small) developing countries, tie
their exchange rate to a special foreign currency, generally
to that of their most important trading country. For example
South Korea and Taiwan peg constant exchange rates of their
currencies to the US Dollar. 1) Austria ties the foreign
value of Shilling to the German Mark.

In the European Common Market some member countries keep
constant exchange rates between their currencies (the so-
called European snake).

For convenience we shall call the country which ties the
foreign value of her currency to one special other currency
"the pegging country", the country of this special currency

as "the pegged country" and the other country as "the float-
ing" and their currency "the pegging currency, "the pegged
currency"” and "the floating currency" respectively.

1) see Black [1976]

Formally Taiwan cave un the peccoing nolicy in 1978.
Really the sare nolicy is practised.



While the exchange rate between the pegging and the pegged
currency is fixed the exchange rates between the floating and
the pegged currency as well as between the floating and the
pegging currency are flexible. We shall call the policy of the
pegging country to keep constant exchange rate of her currency
to the pegged currency as “pegging exchange rate policy" or
shortly "pegging policy".

In the most developing countries the forward foreign exchange
market does not exist. Hence using the pegging policy in a
floating world seems to be needed for maintaining and promoting
foreign trade of the developing countries. The first problem

of the pegging policy is to choice the pegged currency. In

case if there is a special foreign country with dominant position
in the foreign economic relations of the pegging country the
problem of choicing pegged country seems to be simple. In other
cases the choice problem of pegging policy has to be considered
carefully.l) USA is the most important market of Taiwanese ex-
port products. More than 45 percent (average of the last 10 years)
of export from Taiwan is delivered to the USA. But.on the other
hand ,Japan has a share of more than 40 percent (average of the
last 10 years) of Taiwanese Import. In a previous paper [2]

the author points out the special interlacing character of the
Taiwanese foreign trade. The fact that Taiwan pegged its exchange
rate to the US Dollar seems to be due mainly to the reserve cur-
rency position of the US Dollar after the Second wWorld War.

In this paper we shall study the effects of pegging policy in

a small open economy. A country is small in the sense that it
cannot sensibly influence the economic activity of the other
countries. Hence there are no feed-back effects to the economic
activity in the small country through hexr foreign economic
relations.

1), Black [1976]



In section 2 a model will be constructed to study the pegging
policy. Vhile the aggregate demand and the money market are
described by a usual macroeconomic model we shall study the

classical and the Keynesian hypothesis of aggregate supply.

In section 3 we study the short-run effects of the stabili-
zation policy as well as variation in exchange rate in the
classical model with constant capital stock and given inter-

national income transfer.

In section 4 the stability of the long-run equilibrium in
which the capacity effect of net investment and the inter-
national-income-transfer-effect of net international capital

movements are considered.

In section 5 the short-run effects of the stabilization poli-
cy as well as changing in exchange rate in the Keynesian

model are studied.

In a concluding remarks we discuss the problem of choosing

pegged currency.



II. The Model

Symbols:

Y : national income (in constant prices of domestic product)

C : consumption (in constant prices " )

T : Tax (in constant prices )

I : Investment (in constant prices)

G : government expenditure ( " )

r : interest rate

Xab: export to country b in constant prices

x3¢. export to country c in constant prices

X : total export in constant prices

Mab: import from country b 1in constant prices

M3C. import from country c¢ in constant prices

M : total import

q ¢ price of one unit of pegged currency in pegging currency

u : price of one unit of floating currency in pegging cur-
rency

e : price of one unit of pegged currency in floating cur-
rency

11 ¢ price level of the pegging country

P : price of output of the pegging country

zab: net income transfer to the pegged country

z2%: net income transfer to the floating country

total net income transfer

nominal quantity of money
cash balance

balance of payments

balance of trade in constant prices

net capital movements to the pegged country
net capital movements to the floating country

o
a U

total net capital movements

E d Qg < 0 W

wage rate



N employment

Q output

E disposable income in constant price level

Pb price of output of the pegged country

p° price of output of the floating

Yb national income of the pegged country in constant prices
y© . national income of the floating country in constant prices
rb interest rate in the pegged country

r® interest rate in the floating country

Dab - Xab _ Mab

p =D 4 p?°

Uab - p Xab _ Pb q Mab

v = p x3° - p® u M*°

U - Uab + Uac

The Superscript is used if necessary:

for a : the vegging country
b

c : the floating country

the pegged country

Notation: Subscript is used for partial derivatives, e.X.

b
ab 3x° y dx
X = eto. and K =‘7§‘“
pP 9P t



The Structural functions of the model are as following:

(1) ¥Y=C+ I+ G+ D

+ -
(2) ¢c=C (E, r)

(3) E=Y-D+ U+ 2/P~ 1T (disposable income)T)

(4) I =71 (1x)

-+ o+ o+
(5) x* = x@® (p, PP, ¥, q) = M°2
ac _ Jac ,o tc te T ca
6) %3¢ = x2° (p, P%, ¥%, u) = M
+ - o+ -
7 o =2 (2, P°, v, @ = xP?
+ - 4+ -
(8) M3 = M3¢ (p, PB°, ¥, u) = x*®
+ - +
(9) L =1L (Y, &, P)
+
(10) v = vaP (L2 - P
+
(11) vac = Vac ( ra - rC )

(12) H Px-qpP°> M - up® M 4 v + 3

(13 ¢ =F (N, K), Fy? O, FNN< 0, Fy>» 0, F < 0,

KN NK

(14) gm = Fy

+
(15) N =N (-—§~)

+
(16) N =N (W)
(17) ¥ =Q+ 2
(18) K = I
- 2)

(19) Z=r V

1) Chen [1978]

2)The total net foreign indebtedness (or claims) at time t is

defined as
i t
- ‘I vio(v) at

l.'i o



(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)

(28)

(29)

f

f

fi

P X - ubP

Mac



where ZO(i =1, x, 2o
i

The model described by the above structural functions is an
usual macroeconomic model for an open economy with explicit
consideration of the bilateral trade relations.

The functions (1)} to (8) describe the aggregate demand of an
open economy in an usual Keynesian model. While the functions
(1) to (4) characterize the domestic absorption of the model,
the functions (5) to (8) describe the foreign trade relations,
especially the bilateral trade relations of the pegging country.
The import or the export between any two trading countries is
assumed to depend on the output price of both countries, the
bilateral exchange rate between the currencies of the trading
countries, and on the real income of the importing country. The
assumption of these double price adjustment function in the
business of international trade is due to the following two
reasons: First, while the change in exchange rate influences
the import price and export price at the same time, in the same
direction and with the same percentage for both import and ex-
port country but generally the change in the output import prices
of the trading countries does not occur at the same time or with
the same percentage and in general only partial in one of the
trading countries; secondly, the effects of the change in out-
put prices and in exchange rate occur at different time. The
reaction of the price level and the exchange rate to the change
of the economic environment are not the same.

(12) is the balance of payments. Because of the pegged exchange
rate policy the balance of payments is not always equal to zero.
H is an endogenous variable in our model. The exchange rate
between the pegging and the pegged currency q is fixed by the
government of the pegging country.

(13) is a linear homogenous production function of the neoclas-
sical type. In the short-run the capital stock is given and the



output will depend only on the labor employment.

(14) is a demand function for labor input .according to the
principle of marginal productivity.

(15) is the classical labor supply function in which the labor
supply is assumed to depend on the real wage rate.

(16) is the Keynesian labor supply function in which the labor
supply is assumed to depend on the given monetary wage rate.

(17) defines the real naticnal income. We shall assume that the
income transfer to the other countries is denominated in terms
of the pegging currency.l) If the pegging country has to pay
interests,etc. to the other countries then it has to produce
more than its national income. Otherwise the ocutput will be
smaller than the national income.

(18) and (19) describe the "capacity effect" of net investment
and the "income transfer effect" of the international capital

movements ,respectively.

The equations (20) to (27) are several definitions which are
used to simplify our presentation.

(23) and (24) are the bilateral trade balances to the pegged
and the floating country. (25) defines the multilateral trade
balance of the pegging country.

(27) describes the multilateral capital balance of the pegging
country where the bilateral capital balance is assumed to de-
pend on the real interest difference of the countries consi-
dered (see {10) and (11)).

(9) describes the money market equilibrium in the pegging coun-
try. The demand for money (nominal} is assumed as usually to be
a function of the real interest, the price level and the real

1). Chen (19781
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income. The money supply is considered as an exogenous variable

in our model.

(28) arises under the condition of foreign exchange arbitrage

without transaction cost.

(29) defines the price level in the pegging country, where di
are the constant weights. The price level is just the weighted
average of the output price of the pegging, the pegged and the
floating country. A depreciation has in general an inflationary
effect even if the output price in all three countries of the
world considered remain constant.

In the following analysis we assume:

(1) The exchange rate q is given (pegged policy). But the
exchange rates e and u are flexible.

(i) There exists an equilibrium for the model.

(i1i) Initially we have e = u = q = P = Pb = p€

(iv) The pegging country has net "indebtedness" denominated

in terms of its currency both to the pegged and the
)

=1

floating country.1

(v) xé - Mé - Mi> o, (Marshall-Lerner—Condition}2)
(vi) The traded goods are not inferious
ij i3 i3
(vil) - ’Bxi _oAx axi
?P -aP:l de ]
{(viii) The growth rate of potential labor is exogenous given
N4
——_n
ﬁi

(ix) The outputs of the pegging, pegged and floating country
are assumed to be imperfect substitute to each other.

(x) The production function is linear homogenous with de-
creasing marginal productivity.

1} In (2] we show the meaning whether the net foreign indebted-
ness and the net income transfer are denominated in domestic
or foreign currency for the effects of stabilization policy
and international transmission of business cycles.

2) We have to point out that the Marshall-Lerner condition in
our model is different from that used in the usual form.
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The Classical Economy: Full Employment Casge

A small country has no marked influences on the economic
activity of the other countries and on the price of the
world market. Hence for the small pegging country the eco-
nomic activity of the pegged country and the floating
country as well as the exchange rate between their curren-
cles are assumed to be given.

A. The Short-Run Effects

At first we shall study the short-run effects. In this case
the capacity effects of net investment and the "income-
transfer-effect" of international capital movements are ne-
glected. The labor potential is assumed to be given.

In a classical economy of the small pegging country the
real output does not depend on the price level. Since. 4n
the employment, the real wage and the real output can be
determined by the functions (13} to (15) independently

from the other functions of the model.l)

Since the variables Yi, Qi, ri, Pi {for i=b,c) and e are

given we can derive one price-interest-rate-schedule from
the goods market (we shall call this the GM=-schedule)
and one from the money market (we shall call this the
MM-schedule}, respectively.

(30) —All dr + A12 ap = Alo {GM-schedule)
{31) A,, dr + A,, dp = A,  (MM-schedule)
with : All = Cr + Irg(O ; A12 = Dq + 220
A21 = Lr - Vr(tJ ; A22 = LP + Uq 0O

1) Bowers & Baird {3 ] . P.196. The classical dichotomy as

D.
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D =X -M 20

g "qa q
Ug = X, - M - M= xgb + x3° - xga - x58 - xba . xca
(Marshall-Lerner)
Ao = - L1-cy 1-Ty) MR av-DiC de+d, dq+D;b ar® +
D2° ap®+x3° ayP+x3% ay°+d 244 ¢
Ay, = Ugb apP+yac aP®+U_ dq-UZS de- (M +Ly)dv+di+
x3° ayP+x3° ay®-v_(arP+ar®)+az

Solving this equation system we have:

A,,A,--A A
12720 22710
(32) dr = S
A, A, +A A
(33) ap = 11720 721710
oy
where o= A11A22 + A12A21 ¢ 0O

The GM-schedule has negative slope while the MM-schedule has
positive slope as shown in Fig. 1

b
Fig. 1

GM
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For comparative static study we derive the solution for the
balance of payments of the pegging country as following:

. | -
(34) dH = < [(UqA21+VrA22)A10+(UqA11 VrAlz)AZO]

ab

b
+U dp
g

ab
Y

b

ac c _ac -
+U, dP~+U_ dgq Uu de M, dy+Xx dy

q

+x;c ch-vr(drb+drc)+d Z

We shall analyse at first the effects of fiscal and monetary
policy as well as of the change in the exchange rates q and e
for the case that the net international income transfer
{(interest payment) and the net foreign indebtedness{claims)

of the pegging country are denominated in terms of the pegging
currency and then for the case that the net international in-
come transfer and the net foreign indebtedness of the pegging
country are denominated terms of the pegged and the floating
currency. '

In this case the effects of fiscal and monetary policy are
similar to those under the regime of fixed exchange rates if
the "Marshall-Lerner condition” holds.

A depreciation of the pegging currency to the pegged currency im-
proves the balance of payments of the pegging country, if the
Marshall-Lerner condition holds and the international incomre
transfer of the pegging country is not negative. Hence the
Marshall-Lerner condition is necessary and sufficient for a
positive effect of an exchange rate depreciation on the balance
of payments of the pegging country, if this has zerc net inter-
-national income transfer.

A surprising result of this short-run analysis is that
an appreciation of the floating currency is neither necessary
nor sufficient for an improvement in the balance of payments
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of the pegging country even if the Marshall-Lerner condition
holds for the multilerteral trade balance of the pegging
country. An appreclation of the floating currency will im-
prove the balance of payments of the pegging country, if (a)
the Marshall-Lerner condition is fulfilled especially for the
bilateral trade balance both to the pegged and the floating
country, (b) the pegging country has no initial deficit of
bilateral trade balance to the floating country or this initial
deficit is sufficiently small and (c) the pegging country does
not transfer income to other countries. But these conditions
are not generally fulfilled for the pegging country. Even if
the conditions (a) and (c) are fulfilled but not the conditicn
(b), i.e. if the pegging country has initially a deficit trade
balance to the floating country an appreciation in the currency
of the floating country to that of the pegged country will de-~
teriorate the balance of payments of the pegging country
(instead of an improvement of balance of payments as generally
expected).

Another surprising result of this short-run analysis is the
effect of change in exchange rate of the floating currency to
the pegged currency on the price of output in the pegging
country. Assuming the normal demand functions for the bilateral
trade relations 1) between the pegging and the floating country
a depreciation of the floating currency to the pegged currency
will have inflationary effect on the price level in the pegging

country, if the following condition holds: 2)
ac
(35) Du ¢ All
Mac A11+A21
ac ac

l) i.e, xu 0 and Mu £ 0
2)Ntes-u——~ilim¢1 and B2 5 a ud¢ 2., 2

° : A11+A11 ) de & 117u <€ 21 “u
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This condition seems not to be fulfilled for the case M3 - xaC)-O,
i.e. the pegging country has a bilateral trade deficit to the
floating country initially. Hence an appreciation of the floating
currency to the pegged currency would have deflationary effect

on the price level in the pegging country if the pegging country
has an sufficiently large deficit of bilateral trade balance to
the floating country. This is a surprising result since an
appreciation of the floating currency to the pegged currency

means also a depreciation of the pegging currency to the floating
currency.

An inflation in the pegged country will transmit to the pegging

country, if 1
ab
(36) ‘ Pu_ o, B2y
Mab A11+A21

This condition will hold if the pegging country has an sufficient-
ly large bilateral trade surplus to the pegged country {(i.e. Xab >

M®P) initially.

An increase in the output price of the floating country influences
the bilateral balance of payments of the pegging country to the
flecating country similafly as a depreciation of the floating curren
cy to the pegged country and hence to the pegging country.An in-
crease in the output price of the floating country will therefore

transmit to the pegging country if the following condition holds:z‘
pac¢ A
{37) U . 11

Mac A11+A21

1) Assuming normal demand function for both countries

dp » _ ab » ab
3 b < 0, 1if Alluq ] A21Dq
P
2) dap ac 2 ac
o, 1if -A. .U A,.D
apS % 11"¢ € "217u
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This condition will not be fulfilled@ if the pegging country has
sufficiently large deficit of bilateral trade balance toc the
floating country. Hence an increase in the output price of the
floating country as well as a depreciation of the floating cur-
rency to the pegged currency will have a negative effect on the
output price of the pegging country, if the deficit of bilateral
trade balances of the pegging country to the floating country is
sufficiently large.

Assuming that the Marshall-Lerner condition holds for the global
foreign trade relations of the pegging country and that the peg-
ging country has a zerc global trade balance then an increase in
the output price either of pegged country or the floating coun-
try can have a negative effect on the output price of the pegging
country.

This can be shown as following:

ab ac
For = + U d X =M
Uq Uq u > 0 an

if the Marshall~Lerner condition is not fulfilled for the bilateral
trade to the pegged country then it must hold for the bilateral
trade to the floating country,i.e. 1f Ugbt.o then for the
Marshall-Lerner condition to be fulfilled for the global trade

relations we must require Uzc 20,

Otherwise if Uzc(o then we have to require that Ugb »0 for

the Marshall-Lerner condition for the global foreign trade
relations of the pegging country.

If Uab {0 so that ——@—?—B <0 holds, then due to
q ap
3 0 we have 9% _ %0, since -A,. 02y a D3
u ' 11 u > AP

ap®



Otherwise if we have Uzc L O, 8o that _QBE € 0 holds,
dp
then due to Uab’o we have vg?-wi-) » O since’
q dp
_ ab ab
1% ? A0y

Qur proposition has been proved.

In the above analysis we assume that both the foreign assets
(1.e. foreign bonds owned by the pegging country) and the inter-
national income transfer of the pegging country are denominated

in terms of the pegging currency. As we point out in an another
maper[Chen 1978] that in this case the chanade in exchange rate

las neither real wealth effect nor real incore effect. Other-
wise if the foreiun #ssets and the international income ™rzns-
fer of the pegging country a change in exchange rate has™a refl

wealth effect and a real income effect,
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IV, Keynesian Economy:

We are now going to study the problem of partial pegging ex-
change rate policy in a small country with the Keynesian
labor supply function, i.e. the supply of labor is a function
of money wage rate which is assumed as given. In this case
the function {12) is replaced by

+
(16) N =N (W) with N, >0

From functions {(13), {14) and (16) we can derive an aggre-
gate supply function as following:

(3 o=0®@, B o,«0 0 %o

From the other functions of our model we can derive the agg-
regade demand function

(39) Y =¥ ,p?,p,¥?,¥%,6,q,e,2°,25,2)

with

A
Y = = —
A

11 71
b1 = MY + Ly
b2 =1 - CY { 1—'I‘Y Y + MY
v - -T2 ¢
e A P ‘7;“
v = Y1 V¥,
q A Y.P(.'.-—A
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Ya
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¢ Xy S o

A

acC

_Ta Xy oo,

A

A A
V4 Ay e L
-A. .V

- = 21 r
= Yrc A & O
= A), Uy + Ay Dy < O
_ ac ac
=R Uyt A Dy
_ ab ab
= a;, U2P+ a,, D]

Al1 + A21 & Q

We have now to solve our model simultanousiy.

QP ‘ < b ab. b, ,ac,,C
{40) dY = T}{-[“&dq- ﬁb(de-dP + ﬁadp + 1Z(XY dy +xY dy~)+

where

b c -
(4 + \|I4) 4z A2 1Vr {(dr~ +dr )+A1 1dG+A21dL+ Adew]

f=2+ QA LO

I - -ap° b T
{(41) dP = % [\hdq \{2 (de-dP ") + %d? +A11dL+A21dG+ \{f4

(x;bdyb+x;°dyc+dz )=V, (drP+ar®) - AdY]



- 21 =

K F
(42) dN = *%,“(dY-dZ—F,{dK-NdW) (1+ —WKN-) 1)

where FKN » 0

1 _ - b_ Cc_
{£3) dr = - 15-[}b1A12-A22b2)dY-b3dq b4de b3dP b4dP

= b
2dL bst+A12Vr(dr +

ab.. b,  ac. ¢ -
v dy +xY ay )+A22dG Al

drc)] 2)

bs(x

where b1 MY + LY 0 ; b2 =1 - CY(l—TY) + MY » O

D.; b, = A, 03 - a__p2°

A 4 12% 22Pa

o
It

12 Yq ~ R22 Dq

by = A5, = Ay,

1) Because of linear homogenity of the production function

o, 3 ::l —
Q=N FN+K FK and N=N({W}, FN P! Y=0Q+2

¥Y=N FN+K FK+dZ

W P '
=N —p~+K Fy+dZ , N= —{Y-Z-K Fp)

K F
D WP T - P
(1+ —wﬂ')dlh -(dY-dZ-F dK- £ N F dW)

K FKN

since Q.= ¥ aN= %(dY-dz-FKdK-N aw) (1+ —Fi,

P

2) ﬁx - -
5370, if A, (ML) ¥ 3, [1 Cy (1 TY)+MY]

The model is stable if A12 > A22 « 80 that

tr
Y 20 if L

Y’ l-CY(l—TY) holds.

This condition seems to be always fulfillegd.
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1 -4
(44) @ = - (h h My +hyb )av+ (U, 2 (h;D_+h,00)] dq
1. _,ac I ab ab, _..ab b
+{5 hy=U ")de~ 3 (thq +h2Uq ) Uq dp
- Ln,-02% ap®- ( Lh,-1) (x3ParP+xgCavCraz)

oA Sye(Lp - B, qrC
~ (hldG+h2dL)+( a-hZ I)Vr(dr +dr ™)

where h,= U A +VrA

1 qt21 h,= UA .-VA ,< O

22 7 727 Fg™ilT'rMi2

ac ac
h3= h,D,” + hzuu ; h4= h1 + h,

dq-U:cde+xadeb

_ ab_.b_.ac.,c
(45) dau quP+Uq dP~+U “dP"+U v

q

ac ,,C
+xY dy MYdY

The equilibrium of the Keynesian model can be described by the
Fig. 2. The schedule of aggregate demand has negative slope
while the schedule of aggregate supply is assumed to be non-
negative.

Pﬁ‘ Fig, 2

~
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According to Keynes the aggregate supply will become completely
elastic if there is "unemployment" in the economy and completely
inelastic if there is full employment. 1) In the real world
these two extreme cases seem rarely to be observed. We assume
in our model that the slope of aggregate supply is non-
negative . Between the two extreme cases there is a range in
which the aggregate supply is neither completely elastic nor
completely inelastic. Obviously,the classical model can be con-
sidered as a special case of the Keynesian model with full

employment.

The effects of stabilization policy and exchange rate policy

for the case of full employment in the Keynesian model are

similar to those in the classical model with given real output

and employment in the short-run (See Tab. 1 & 2). In the following
analysis we shall consider only the cases other than that of

full employment.

A. The Effects of Stabilization Policy:

The effects of stabilization Policy (monetary and fiscal

policy) on the real income, price level, trade balance

and employment depend on the employment situation. 2)

1) Keynes (1936) ‘
We shall call the case of completely elastic aggregate supply
the case of "unemployment®”, while the case of completely in-
elastic aggregate supply the case of "full employment". The
real world seems to lie between these two extreMe cases.

2) The impact effects of stabilization policy and exchange rate
policy on the balance of payments are complicated by the fact
that their influences on the interest rate and therefore on
the international capital movements are not clearly cut.
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S0 long as there is “unemployment"” the stabilization policy
will have positive effects on real income and employment; and
when there is "full employment" the stabilization policy will
influence the price level positively. But the stabilization
policy will always effect the trade balance negatively, since
the stabilization policy will influence positively either on
the real income or on the price level or on both and either
of these effects stimulates the import demand or decrease the
export supply. Hence an expansive monetary or fiscal policy
has an impact deteriorating effect on the trade balance.

B. The Effects of Appreciation and Depreciation of the Pegging

Currency to the Pegged Currency:

(1) A change in the exchange rate of the pegging currency
to the pegged currency has a positive effect on the

real income

(46) 32; = :‘V: Qp > O
For lim 3Y = lim 'OY = Yl
QP—"O -—-—-aq 0 and Q?m “—M - >0 and
d A, Y1, %A
dQP ( A4 ) = T (1 n ) %0, the effect is

greater the higher the elasticity of the aggregate supply.

(ii) A depreciation of the Pedgind currency to the pegged
currency has inflationary effect with the exception of
completely elastic aggregate supply

From 32 = -\f-i- (1 ---:-\i-_-QP } we have
ep
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we can show that this condition holds always,

1o A 1 1
since -9 i.e. = ?® X

We can also see that the inflatiocnary effect of a de-
preciation of the pegging currency to the pegged currency
is greater)the lower the elasticity of aggregate supply.

?P
since d—Qig—— M
P (L) 2

(iii) A depreciation of the pegging currency to the pegged
currency will improve the "global" trade balance of the
pegging country, if the following condition holds:

¥, My 9 My QP g P21
(47) Uq > n- v, = A, (Lp+ )+A y (bs +2Z) >

0

This can be proved as follows:

U P - oY
- 79 "% "M 3

=u_ (1- %]'—)—MYQP _\L‘k_.

AL

U ¥ My %
Hence —.sa-z Q if U E - Yl

where R % or H-¥y «o and Yl ¢ 0

therefore \?l MY QP >
o R Y]_

Q



- 27 -

) Y My
q L7 Y

My VY, > Uy (- ¥, )

Furthermore, if U R then

Settung now £l and \!‘(1 into the above inequality,

we have:

Q. D_ A
(48) Ug? 2 (§¥+LP)+2 %kla
q 11 0p Ty T8

2¥ET pJ 0 {Q.E.D.)

The Marshall-Lerner condition, i.e. Uq > 0, is necessary but
not sufficient for improvement in the trade balance of the peg-
ging country by depreciating its currency to the pegged currency.

{iv)} It is more difficult for the pegging country to improve
its "global®” trade balance by depreciating its currency
to the pegged currency the higher the marginal pro-
pensity to import of the pegging country is.

To prove this proposition we differentiate

Q
F= jtlﬂf!__ﬁ_ partially with respect to M,

N ¢ R ‘f1
ar _ N9 v -
(49) au; = oo ?1)2 [_—0- Y - My QP(AII"'AZIH
Y %
= (A= ¥ )+0,A, | L +QpA,, (by=M )| > O
(D qa)f—[ *& PTI1TY P21 2 ]

where b - ?1 £ 0 and

b2 - MY =1 - CY (1 - TY }» O (Q.E.D.)
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(v) It is more difficult for the pegging country to improve its
"global” trade balance by depreciating its currency to the
pegged currency the higher the elasticity of its aggregate

supply is.

This can easily be seen by differentiating partially in
respect to QP 3

ar_ __ (A" WY, My
e (- %’2

(50) » O (Q.E.D.,)

This is due to the fact that the higher the elasticity of
the aggregate supply is the higher is the positive effect
of a depreclation of the pegging currency to the pegged
currency on the real income and this has a negative effect

on the clobal balance of trade.

(vi) A depreciation of the pegging currency to the pegged cur-

rency will increase the real output and the employment in

the pegging country

Since -‘a-Q—-=,aq -%—Q—P %-g— > 0

and

QB Y
‘Jq=—ﬁ“’?é‘>°

B
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Effects of Change in Exchange Rate of the Floating

Currency to the pegged Currency:

(i}

(51)

(1i)

(iii)

An appreciation of the floating currency to the pegged

currency and hence to the pegging currency has non ne-

gative effect on the real income and the employment, if

ac
Py, P
Mac All + A?.l

or if the Marshall-Lerner condition holds for the
bilateral trade balance of the pegging country to the

floating country.

yw oo % Y o
Since e~ n W@ == 0
. _ ac ac
if and only if \fz =AU+ A, D, ¢ 0
ac
T . t
Mac A11+A21

If Uic » O (the Marshall-Lerner condition for the
bilateral trade balance of the pegging country to the
floating country) holds, then *3 & 0 1is always

ac _ ac
fulfilled, since Alluu & -A,,Dy

An appreciation of the floating currency to the pegged
currency and hence to the pegging currency has in~
flationary effect if the Marshall-Lerner condition
holds for the bilateral trade balance of the pegging
country to the floating country.

An appreciation of the fioating currency to the pegged

currency and hence to the pegging currency will im-

prove the balance of trade of the pegging currency, if
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the following condition holds:

(52) vac ¢ ~—31 9—(q9fqp )

u | (Lp+QpLy) ¥, (A1 +070p)

This assertion can easily be proved, since

u_ Yz _ ac
ac
_ _ gac P TetOply) Ry (By 2*P20%) APy (Ug*Myp)
u £, 5o X

Therefore

U < 0 1 pac 2 A21Du { Uq,+ MY QP )

=z 0, Z

e ¥ u < {L +QPLY)+A21(A12+bZQP)

Remark: If the pegging country has sufficiently large deficit
of bilateral trade balance to the floating country
initially such as that Uac is negative, then an ap-
preciation of the floating currency will likely
deteriorate the bilateral trade balance of the pegging
country to the floating country. Recently several
discussions on the effect of the Yen appreciation in
US Dollar on the bilateral trade balance of Taiwan to
Japan seem to assert that Taiwan would improve her
bilateral trade balance to Japan. But according to our
proposition the reverse seems to be expected because
Taiwan has a high trade deficit to Japan tradionally.
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D. The Effects of Internaticnal Income Transfer :1)

(1) The internaticnal income transfer has positive effect on

the real income

A+t Q
Since "%’%‘ = _(;_% L >

0

{ii) The international income transfer cannot have positive

effect on the price level, if the marginal propensity

to import is greater than the marginal propensity to

consume

From %§—= - A” *4

Fe R
o) if -‘h%—i\

3P 2
2 <«
i.e ~A..=A.. 2 - b.A..~b.A
.= 11 21 & 1711 Y2721
A
21
(1-b.) 2 h
2’ A, €1
P .0 if 1-b. = CL{1-T,)-M, & O
32 ’ 2 y (1-Ty) My
or if MY > CY(I-TY) (Q.E.D.)

where MY is marginal propensity to import
CY(I*TY) is marginal propensity to consume.

In other words, the international income transfer has
deflationary effect if the marginal propensity to import
is greater than the marginal propensity to consume. Since
the marginal propensity to import is generally smaller
than the marginal propensity to consume, an international

1) In this section we consider only the case that the inter-
national income transfer is denominated in terms of the peg-
ging currency.
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income transfer will normally have inflationary effect. This
inflationary effect enables real transfer in goods from an
international income transfer.

(i1i) The international income transfer cannot have positive

effect on the output and therefore on the employment

if the marginal propensity to import is greater than

the marginal propensity to consume

Since %—g—= - An‘h QP

similar to the effect of international income transfer
on the price level, we can show

-?—g—(o,if My, > Cy ( 1-Ty )

From the fact that the marginal propensity to import

is generally not greater than the marginal propensity
to consume a negative effect of international income

transfer on the ocutput seems not to be expected.

(iv) An international income transfer will in general

deteriorates the balance of trade. Since an inter-

national income transfer has generally positive
effect on real income as well as on price level.
Both of these will deteriorates the balance of trade.
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E. The Effects of a ¢hange in Output Price of the Pegged
Country:

{i) An increase in the output price of the pegged country has

positive effect on the real income in the pegging country
if the Marshall-Lerner condition holds for the bilateral
trade balance of the pegging country to the pegged

country.

(i1} An increase in the output price of the pegged country has

a positive effect on the output price of the peqgging

country if the Marshall-Lerner condition holds for the

bilateral trade balance of the pegging country to the

pegged country.

Since :;b = ji ‘-?3 ’ -;:—%5 y O if and only if \fBL 0
and ’;Eb=j§ . ;‘3’%5;.0 if and only if W, < O
but w& L0, |1if U;b » 0 and ng > 0

where D;b » O 1is assumed to hold (Q.E.D.)

(1iii) An increase in the output price of the pegged country
will improve the bilateral trade balance of the pegging
country to the peqged country or deteriorate the

bilateral trade balance of the pegged country to the

pegging country if the following condition holds

b

(U_+Q_M,)A, D2
! By, (LptLyQp) +Ayy (A 2+D50p)
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Since
AU _ (U +QpMy) *’ + p2b
PP PY A q
b
U_+0 MY A, D2
a ab P _ 2l°g
ab
o Py (p*QpLy)*Ay, (Ryp*hy0p) ab_ (Ug*OpMy)RaiDy
el q el
Hence ,}-ES-% 0, if
ab
yab2 Uq*%My) 2210 s 0 (Q.E.D.)
q <« Ap ) (Lp+QpLy ) +A,, (A ,+b,Q5)

F, The Effects of Change in Output Price of the Floating Country

(1) An Inflation in the floating country irfluences the real
income of the pegged country positivelly, if the
Marshall-Lerner condition holds for the bilateral trade
balance of the pegged country to the floating country

Q
Since D N ; -\fz

e p€ S
oY 3 <
3p° 0, if WZ 3 (0]
ac
For U, > O, we have Wb <0 and hence
W_ /o (Q.E.D.)}
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(ii) An increase in the output price of the floating country
will transmit to the output price of the pegging country,
if the Marshall-Lerner condition holds for the bilateral
trade balance of the pegging country tc the floating

country
Since ch = T2
WP LU
~
If Uzc > 0 , then \*2 ¢ O and therefore > O

€

(11i) An increase in the output price of the floating country
will improve the bilateral trade balance of the pegging
country to the floating country, i.e. deteriorate the
bilateral trade balance of the floating country to the
pegging country, if the following condition holds:

ac
(55) Uac N AZlDu (Uq+QPMY) — 5 O
u 7 Ay (LptQpLy ) +R,, (A 54,0,

wo o Y ac
Since pC = _}:'(Uq+MYQP)+Uu
ac
_ u2° Apy (LpHQpLy) Ay, (R),+0505) Ay D, (Ug+MyQp)
u L RN
hence QUC % o, if
3P
ac
A..D {(U_+M,Q,) >
21% g™y : o (Q.E.D.)

Ay, (Lp+QpLy) +Ry; (A} 5+D505)
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V. The Stability of the Steady-State Equilibrium:

In the long-run we have to consider the capacity effect of
investment as well as the income transfer effect of inter-
national capital movements. Assuming that the capital-labor-
ratio is constant in the long-run equilibrium the stability
of our model can be studied from the following system of

differential equations: 1)
(56) K=1()-nK
(57) Z =r V (r)

Linearizing these differential equations around the equili-
brium and using the solution (32) for dr we have the
linearized homogenous differential equations after some

manipulation:
. I
(58) K = "Ergb11A22‘b21A12’"n dR+ —5 (by,R) 5=b) 5h, 5042
= —E— - _Z - P
(59) 2= by Ay,mby ARl dR + == Dy R by oR, 50 dE

where b,, = [1—CY(1-TY)+M§j Qp > O

12 = Cy(1-Ty)-My
21 (MY+LY)QK » O

byp = 1=My~Ly

zZ =7 vr+v >0

o
h

o
1

—————
————

1) If the capital-labor-ratic k=—%r is hold constant in the

long-run, i.e. k=0, then the capital stogk has to keep the
same growth rate as that of labor, i.e. K

—Xm

Hence the equilibrium growth of capital gtock is described

by ﬁ.—.. n K
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From the above system of homogenous differential equations the
local stability of the long-run equilibrium (steady-state growth
path) can be shown by the phase diagram in Fig. 3

Both the schedule of é = 0
and é = 0 have positive
glope. But the schedule of
Z = 0 has steeper slope
than that of i = 0, 1f the
growth rate of labor force
is positive. This is the
case shown in Fig. 2.

The up- and downward arrows

show the direction of time ' 3 K

path in the two regions di-
vided by the schedule of

- 2 }

¢ Q. The right-and leftward

arrows show the direction of

time path in the two regions divided by the schedule of K =0
I

for r
2 (byyRgp7byyByp) ~ <0

We shall now prove:

"The long-run equilibrium is local stable, if the following
condition holds

CI'O'\Ir
_"jg—“*( M+ 2 - LP ) > n

where o= -%— output-capital-ratio
K Qp
A = —-———— capital share

Q
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The system of first order differential equations is stable, if
the following conditions are fulfilled:

I

(61) Iy _ s 2 -
A (byyRyy=byA) )t - (DyoA, 5=b0Ay,) < O and
Zn f

(62) “a (BppRypPyaRa0) > 0

These conditions hold if the following conditions are fulfilled:

Byoh157Py8,; 2 O
- S L
bA)2"byA,, T_Q;

where bl = MY + LY

b2 = 1 - CY { l-TY 1+ MY
b22 =1 - b1
bl2 = 1 - b2

If the above two conditions are fulfilled then we have

I

r
QK ‘Z"‘A12 - Azz) > n or

i
QK *:r-( M+ Z - LP Y » n Q.E.D.

Remark: Since the annual growth rate of labor is generally
lower than 0,03. The stability condition is to be

fulfilled if M + Z Lp holds.
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VI. Concluding Remarks:

In this paper we study the partially pegging exchange rate
policy of a small open econocmy whose economic activities have
no feed-back effects through the world market, since the econo-
mic activities of the other countries cannot be influenced by
the small country.

The effects of stabilization policv in the pegging country are
not influenced by the partially pegging policy. Generally an
increasing in government expenditure (or an expansive policy)
as well as in money supply will have positive effects on the
real income, output as well as employment. The effect of

a depreciation of the pegging currency on the trade-

balance or the balance of payments in the pegging country
depend mainly on the elasticities of import demand in the
pegging, the pegged and the floating country. The usual Marshall-
Lerner condition for the global trade is in generzl not suf-
ficient for an improving trade balance by @ depreciation of
the pegglng currency.

Important results are observed in the bilateral trade balance
between the pegging, the pegged and the floating country. In
this relation the Marshall-Lerner condition for the bilateral
trade balance is important for the effects apnreciation or
depreciation of the floating currency on the trade balance or
the balance of payments in the pegging country. But the
Marshall-Lerner condition seems difficult to hold for the
bilateral trade balance of the pegging country, even if this is
fulfilled for the global trade balance. Therefore it is probable
that an appreciation of the floationg currency may have negative
effect on the trade balance of the pegging country, especially
if the bilateral trade between the pegging and the floating
countrv is not equalized initially. Hence from economic view
points the pegging country has to choice that country as

pegged country to which the bilateral trade of the pegged
countrv is characterized by "low" elasticities. In this case

the bilateral trade balance will rarely be affected by changing
in exchange rate.
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