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l. Introduction

The erratic movement of capital across national borders, often a result of foreign
exchange speculation, has contributed a great deal to the instability of the international
economy and the fall of the Bretton Woods system. In place of the pegged exchange rate
system, many countries have adopted a flexible rate regime but even more have established
a so called dual rate system,! under which the markets for current and capital account
transactions are separated, and the price in the former market, called the commercial
exchange rate, is often fixed, while that in the latter market, called the financial exchange
rate, is allowed to adjust freely.2 By so doing it is hoped that the current account will be
immune from the irregular international capital movements and the resultant volatility
of the exchange rate.?

The existing literature on the regime of dual exchange rates had mainly focused on the
problem of its policy effects and insulation function [Argy and Porter (1972), Dornbusch
(1976a), Marion (1981), Flood and Marion (1982)], and its relative advantages or dis-
advantages compared with other methods of capital mobility control [Fleming (1974),
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1 According to Flood (1978), at the end of 1970, only 9 countries adoptad the dual rates system but by
the beginning of 1973, 26 countries have done so. Recently, Argentina (1981), Bolivia (1982), Mexico (1982)
and Venezuela (1983) have also joined.

2 Some countries keep the two markets apart but let the exchange rates in hoth markets adjust freely. See
Flood and Marion (1982, 1983).

3 Our model below assumes an open capital market which may not be the case for many of the countries
adopting dual exchange rate systems. However, it can be easily shown that if restrictions on capital movement
can be described by the Arellano (1982) method of multiplying the capital flow by a fixed parameter, the
results of our model remain intact.
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Lanyi (1975), Phylaktis and Wood (1984)], and with other exchange rate regimes [Argy
and Porter (1972), Swoboda (1974)]. As for the problem of dynamic adjustment of the-
(financial) exchange rate following changes in the monetary policy,it seems that only Cum-
by (1984), Aizenman (1985) and Gardner (1985) have offered systematic analysis.*
For operational convenience, however, both Aizenman and Cumby have assumed that the
price level adjusts freely to clear the goods market instantaneously, while Gardner assumes
complete capital mobility and perfect foresight by the market participants.® This paper
will relax these assumptions and see how the results differ. In particular, following Dorn-
busch (1976b), Bhandari (1981) and Frenkel and Rodriguez (1982), we assume that while
the money and (financial)foreign exchange markets are cleared instantaneously in our
economy, the price level adjusts to excess demand or supply in the goods market with a
lag. In addition, capital mobility does not have to be complete,® nor do the market parti-
cipants enjoy perfect foresight.?

In section II below a macroeconomic model will be presented. Sections III and IV
then describe the long-run equilibrium and the short- to intermediate-run adjustment
path respectively. Finally section V summarizes the findings.

Il. TheModel

Our model is similar to that of Argy and Porter (1972) in its basic structure, but it
will highlight the dynamic adjustment process of the financial exchange rate via changes
in the price level and the current account imbalance. It assumed that

(i) the domestic economy is in full-employment equilibrium, given flexible wage
rates in the labor market;
(ii) expectations are regressive ;8

(iii) the effects of current account surplus and deficit on money supply are not

4 Gardner (1984) has revised the Kouri (1976) model to analyze the dual exchange rate system. But that
paper only discusses the problem of dynamic stability and is based on the purchasing power parity assumption
(see the next footnote). Flood (1978) has also discussed the dynamic stability of dual exchange rates system
under rational expectations, but he is not concerned with changes in monetary policy.

5 Aizenman assumes purchasing power parity which implicitly implies an instantaneously cleared goods
market.

6 But we do assume what Frankel (1983) calls the “perfect asset substitutability’” between domestic and
foreign assets, as is clear from our equation (4) below, where the exchange rate in the capital account market
will always adjust to equate the returns on domestic and foreign assets.

7 In particular, it is assumed that market participants form their expectations regressively. For an em-
pirical justification of this expectation form, see, e.g., Frankel and Froot (1985).

8 On regressive expectations, see Dornbusch (1976b), Bhandari (1981), Turnovsky (1981), and Frenkel
and Rodriguez (1982). For a detailed explanation of alternative expectation configurations in non-log forms,
see Williamson (1983, pp. 226-228).
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sterilized;? and
(iv) domestic price adjusts with a lag, not instantaneously.

Following are the equations:

b= k[1(r = 2E=0) — 5(5) + G + B(5, 2] (1)
L(9,1) = :*;3 +R @)
(5. %8)
K( re, _ 86 - ‘*’f)) B @)
f f

where
k = speed of adjustment in the goods market,
p = domestic price level,
I = investment expenditure,

2, = (fixed) commercial exchange rate, defined as the price of foreign currency in

r = domestic nominal rate of interest,
7 = full-employment output,

§ = savings,

G = government expenditure (deficit),
B = current account balance,

terms of domestic currency,
¢; = (flexible) financial exchange rate,
L = demand for real balance,

D = domestic credit,

9 See Swoboda (1974) for discussion on the dual exchange rate system with sterilization.

10 Following Bhandari (1981) and Frenkel and Redriguez (1982), this paper adopts the flow approach
to international capital movements. Lately some models adopt the stock approach instead, for examples, Kouri
(1976), Marion (1981), Turnovsky (1981) and Aizenman (1985). For the difference between the two, see
Sinn (1982), Bhandari, Driskill and Frenkel (1984) and Bhandari (1984). In particular, Bhandari (1984)
argues that there is virtually no qualitative difference between the two approaches as far as over- and under-
shooting of the exchange rate are concerned, although quantitative differences do exist.

11 This equation in effect implies that the uncovered interest rate parity will hold even though capital
mobilities between national borders are imperfect in the sense that their response to interest rate differences
is not perfectly elastic. If the economy in question adopts a single exchange rate regime instead, the models
in Frenkel and Rodriguez (1982) or in Bhandari (1981) will prevail. In those models, only the sum of the cur-
rent and capital accounts will be zero, so imperfect capital mobility coexists with the possible disparity between
uncovered interest rates.
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R = foreign exchange reserves,

K = capital account balance,

(13t} IR

and that a “*” indicates foreign, a indicates the long-run equilibrium level, a
indicates the rate of change with respect to time, and a “~* denotes a fixed or exogenous
amount,

Among these equations, (2) and (4) describe the money market and the foreign
exchange market for the capital account respectively, equation (1) indicates how price
changes in response to excess demand in the goods market, and equation (3) shows how
foreign exchange reserves change as a result of trade surplus or deficit, given the fixed

commercial exchange rate. It is worth noting that in the goods market, investment is a

function of the real interest rate, ¢, and

i=r_L—0

b
where p* is the expected price level, and it is assumed
pr=2p+ (1 = A)p

Similarly, in the foreign exchange market of the capital account, X is a function of the
difference between the return on domestic assets, r, and that on foreign assets, 7*g, /e; +

(ef — e7)/,s12 where €7 is the expected exchange rate and it is assumed

ef = 0é; + (1 = O)es
Ill. Long-run Equilibrium

At long-run equilibrium, p = R = 0, as p, R, r and ¢; are all at their equilibrium
levels, P, R, 7 and é;. Equations (1)—(4) become

10) = S(5) + G+ B(5, %2 = 0 ®)
L9, 7) = %H‘z‘ ©6)
.58
}.’(P ol ":fc) S (8)

12 The first term is interest income which will be paid through the current account, and the second term
is expected capital gain due to exchange rate changes. See. e.g., Flood (1978) or Marion (1981).



Ching-chong Lai and Yun-peng Chu 187

Letting &', p* and the initial values of p and & all be unity, differentiation of equations
(5)-(8) gives

=B, ok 0 0\ (dp 0

D I -1 0 | |d| _|dD )
-B, 0 0 0 | |dR 0

0 K, 0 Kg*) \de 0

where ¢ = g,p*[p is the terms of trade, and 4 = r — (F*e,/e;) — 0(é; — ¢)/es is the dif-
ference between returns on domestic and foreign assets; and that it is assumed as usual
that B, = 0Bfog > 018, I; = dlldi < 0, L, = 9L[or < 0, and K, = dK|d4 > 0.

By Cramer’s rule,

o0p _ oF _ 0¢ _

TRty a5 el (10)
R _
o0 = ! (5

showing that domestic monetary policy will not have any effects on the prices in the long
run. By buying (selling) domestic bonds in the open market, the monetary authorities
would be merely giving up their foreign (domestic) assets in exchange for domestic (for-
eign) ones in the long run.}4 This property is similar to the one implied by the Mundell
(1963) model with fixed exchange rate and perfect capital mobility. The only difference
is that, there the official reserves decrease as a result of over-all balance of payments

deficit, here the transmission channel is confined to the current account.

IV. Dynamic Adjustment

Since the asset markets are cleared instaneously by assumption, equations (2) and (4)
must hold at any point in time. Differentiation of the two equations yields

[L, 0 ] [a’r ] [dD + dR — de] 12)
Ky, Ey* +0) des K, 0dé; :

Substituting equation (10) into (12), we can now establish two reduced form equations:

r=r(p, R, D)
(FH=M=) (13)

13 This means that the Marshall-Lerner condition will hold.
14 See Aizenman (1985).




188 Journal of International Economic Integration
¢s = ¢5(p, R, D) (14)
(=2{+)(+)

where the parenthesized signs are those of the partial derivatives, as it is clear from equa-
tions (10) and (12) that

_or _ =D
rRE-SaL=rDE%=—!r—<O (16)
= Bef v D
Gwﬁ?ﬁ“W <0 (17)
0 0 —
(er =5 = o = 505 = T 57 > O (18)

83; 3éf _ -1 0

D "W -LF+0

i.e., while &; remains unchanged as D rises, the short-run ¢; will rise on impact, exhibiting
a kind of “overshooting” phenomenon.

To trace how this over-reacting short-run ¢; moves over time towards its long-run
equilibrium, substitute equations (13) and (14) into (1) and (3):

5 — _AB=D\_s(+) + & 5. ED*
p= k(1o &, D) - 2E=B) —55) + G+ B(5 2E)] o)
i = éqﬁ*
R = B(y, ; ) (21)
Using equation (10), we can re-write them as
p=1J(p R, D) (22)
(=) (+)(+)
R =H(p) (23)
(=)
where
J,= %e;; = K[I(ry + ) — B < 0 (24)

Je = g_,; = KIjrg > 0 (25)
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o= 2 = Klirp > 0 (26)
szaaf=—-3q<0 27)

It is then clear that the slopes of the equations p = 0 and R = 0in Fig. 1 are

apl, .=l
3.5 ]PR >0 and (28)

0 O
2 L_M_ 7 =0 (29)

respectively. Now let § be the characteristic root of the dynamic system and form the follow-

ing characteristic equation
02 — Jp0 — HyJp =0

Since —J, > 0, —H,Jp > 0, the system is stable. In addition, it is straightforward that
the adjustment path will be non-cyclical if

as shown by the solid curve @ in Fig. 1. Conversely, if @ < 0, the adjustment path will be
the dotted cyclical curve in the same figure.

Figure 1

/ ’

e, =0 (h<0)
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The reason why p and R will adjust in the way they do is not hard to comprehend.
Suppose point ¢ in Fig. 1 is an initial position and sppose p = 0 shifts so the new inter-
section is now point 3 perhaps as a result of expansionary monetary policies. From equa-
tion (13), when D rises, r will fall instantaneously to maintain equilibrium in the money
market. The decreased r stimulates investment in equation (20) and the resultant excess
demand bids up the price. Then, through equation (23), the higher domestic price creates
trade deficit which runs down the reserves, R. This explains why initially (R, p) moves
northwestwards from « in Fig. 1.

But the price level cannot rise forever. Before soon the decreases in reserves lower the
money supply and drive up the nominal interest rate, which along with a reduced expected
rate of future inflation and a shrinking trade balance as results of the price rise, eliminates
the excess demand in the goods market and create an excess supply instead. Price starts
to fall as shown in Fig. 1, but before it goes back to its original level R would not stop
falling, therefore (R, p) is moving towards the southwest. It will then reach point j directly
if @ > 0 and cyclically if 2 < 0, as discussed earlier.

Having shown the behavior of p and R, it is time to see how e;, our major concern,

adjusts over time. Differentiate equation (14) with respect to time:
ér = (e)pb + (¢9)rR + (ef)pD (31)
Then use equations (22) and (23) to obtain
ér = (¢)pJ (£ R, D) + (e)zH (p) + (ef)nD (32)
The slope of the curve é; = 0 is

_a_ﬁ — _(ef)pfk (33)
OR la=0  (e5)pJp + (¢5)rH,

which will be positive (negative) if

A= eyl + (eg)eHy > 0 (<0)

Moreover, since (¢7), < 0, (¢7)g > 0, Jr > 0, J, < 0 and H, < 0, and by comparison
with equation (28), the slope of é; = 0 will be larger than that of p = 0 ifit is positive.15
Three representative é; = 0 curves, é4, é} and ¢é§ are displayed in Fig.1. Regardless of

15 0p o (ef)p] p . op
R i~ (ep)pJp + (ef)rH, OR lj=o
from equations (28) and (33). So the slope of é; = 0 will approach that of § = 0if ((ef) gH,)[((es),J]) appr-
oaches zero.
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their slopes, since in equation (32) (¢/), < 0 and Jp > 0, any point (R, p) off and to the
right (left) of é; = 0 will give negative (positive) values of é;. Knowing this, it is possible
to identify the following cases of the dynamic adjustment in ¢; following an exogenous
shock:

(i) 2 > 0 and the é; = 0 curveis either é} = 0(A > 0) or ¢ = 0(4 < 0) in Fig.1.16
In this case, the time path of ¢; over time would look like the curve numbered 1 in Fig. 2.
Le., following an expansionary monetary shock (rise in D), the ¢; will first rise according
to equation (18). Then in Fig. 1, as (R, p) goes along the non-cyclical solid time path the
entire length of which lies to the right of é4 = 0 (also é¢ = 0), ¢, will adjust downwards
continuously until it reaches the long-run equilibrium in Fig. 2.

This result is similar to the ones obtained by Cumby (1984) and Aizenman (1985)
following an unanticipated rise in the money supply. However, as discussed earlier, the
restrictive assumptions adopted in those two models make this kind of “simple” over-
shooting the only possible route of adjustment in ¢;. Our model will offer two more below.

(ii) 2 > 0 and the é; = 0 curve is é2 = 0(4 > 0) in Fig. 1.17 Here the adjustment

Figure 2

o

16 It can be shown from the definition of @ that
Q=k[k!}(i£+l)=+w§— ¥e 2“” J]

and all of the terms in the square brackets except the last one is po_sltwc So a sufficient condition for Q > 0
is DK > 2, given 2B I;/L, > 0. Also, it can be shown that
D -D B,
=1t so K ( -t ES ey k-
and the first term at the RHS is positive, while for the second term, B,[[L, (F* + 3)} >0.%ifDk>2,0>0
and A > 0, but one cannot of course exclude the possibility that @ > 0 but 4 < 0.
17 % = 0 is more likely to be the é; = 0 curve if ((ef)rH )/ ((¢£)pJ,) is closer to zero, see footnote (15).
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path of (R, p) in that figure will cross thet é; = 0 curve, and therefore along the way é;
is first negative then positive, giving rise to the path number 2 in Fig. 2. So ¢, will rise to
¢¢ on impact, then undershoots before it settles at the long-run equilibrium.

(iii) 2 < 0 and the é; = 0 is either é¢ = 0, ¢} = 0 or ¢ = 0 in Fig. 1. Now (R, p)
will follow a cyclical adjustment pattern, sending ¢, oscillate between negative and positive
values, so curve number 3 in Fig. 2 becomes the adjustment path of ¢ in this case.

V. Conclusion

Based on a simple dual exchange rate model, this paper explores the dynamic
adjustment paths of the financial exchange rate, under the assumption that the price
level adjusts to excess demand and supply in the goods market with a lag and that market
participants form their expectations of the future exchange rate regressively. It is found
that the adjustment path of the financial exchange rate can assume three different patterns.
The first pattern by which the ¢, first overshoots following a rise in money supply then
gradually decreases is identical to the Aizenman or Cumby results. The second pattern
is that ¢; first overshoots then understoots before it reaches the long-run equilibrium. Finally
the third pattern shows that ¢, will oscillate between values higher and lower than the
long-run equilibrium level before it settles down. Among these patterns, the latter two
cases are not possible under the Cumby (1984) of Aizenman (1985) framework,and the
last one is not possible in the Gardner (1985) model, but they may be very important in
explaining the volatility of the financial exchange rate in the real world.
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