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EXPECTATIONS AND EXCHANGE RATE DYNAMICS UNDER MANAGED FLOATING:
AN ASSET MARKET APPROACH by M.T. Hadjimichael.

ABSTRACT

This thesis analyses exchange rate dynamics in a
managed floating exchange rate regime, under two alternative
specifications of private expectationsi adaptive expectations
and long-run perfect foresight.The whole analysis follows the
asset market approach to exchange rate determination.

A built-in government reaction function is incorporated
in a neoclassical general equilibrium portfolio balance model.
The intervention rule employed, reflects both the "reference
rate proposal'" of Ethier and Bloomfield (1975) and the 3rd
guideline of the IMF for the management of floating exchange
rates. The government intervenes in the foreign exchange market
in order to minimize the discrepancies of the spot exchange
rate from the government reference rate (estimate of the long-
run exchange rate), at every moment in time.

It is shown that the degree of success at which
government intervention moderates short-run exchange rate
variability depends on the degree of precision with which the
government forms its estimate of the long-run exchange rate
path. Any prediction errors lead to dynamic instability. A
generalisation of the intervention rule leads to a stable long-
run equilibrium even if the government uses the wrong estimate
of the long-run exchange rate path (competitive exchange rate
policies). However, the sustenance of these equilibria creates
crises in the balance of payments and the system ultimately
returns to the free floating long-run position.

Persuance of competitive exchange rate policies in-
creases the degree of reserve use and could lead to intervention
at cross purposes, increasing the need for international
liquidity.

A re-interpretation of our intervention rule to reflect
speculative behaviour leads to similar results as government
intervention. The liquidation of speculative profits, however,
creates additional short-run exchange rate variability, en-

hancing the non-profit making nature of government intervention.
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CHAPTER 1

INTRODUCTION

The following chapters attempt to explore the
nature of exchange rate dynamics under a regime of managed
floating, for two alternative specifications of private
expectations: adaptive expectations and long-run perfect
foresight. The whole analysis follows the asset market
abproach to exchange rate determination.

In contrast to the traditional approach to
exchange rate determination, the essence of the asset market
theory is that the exchange rate is a relative asset price1
- the relative price at which the stocks of money, bonds
and other financial and real assets of a country are will-
ingly held by domestic and foreign asset holders, at every
moment in time. The asset market approach is an extension
of the monetary approach to the balance of payments to the
regime of flexible exchange rates. In terms of the asset
market appfoach, dynamic exchange rate behaviour is affected
by the evolution of supply and demand for the various assets

together with the behaviour of expectations over time.

1. For the asset market approach see the various articles
appearing in the Scandinavian Journal of Economics,
Vol. 78, No. 2, 1976. 1Isard (1978) provides a
short survey of popular views and recent models for
exchange rate determination.



, During the recent period of floating exchange
rates, 1t has been observed that exchange rates display
considerable short-run fluctuations. The consensus in the
1iterature2 seems to be that the asset market approach
provides the most theoretically satisfactory explanation
of this short-run exchange rate variability. The asset
market theory allows short-run exchange rate fluctuations
in excess of fluctuations in underlying conditions.

However, the various models of exchange rate
dynamics, e.g. Kouri (1976), Dornbusch (1976b),.assume a
freely flexible exchange rate regime, ignoring the active
government interference in the foreign exchange markets.
While in the real world central banks do intervene in the
foreign exchange markets on a regular basis in order to
correct disorderly market conditions, the theoretical work
on exchange rate dynamics under managed floating is still
in its infancy. Girton and Henderson (1976, 1977) analyse
central bank operations in foreign and domestic assets in
a short-run partial equilibrium portfolio balance model.
More significantly, Kouri (1976) and Henderson (1978)
examine the impact, long-run and dynamic effects of a once
and for all foreign exchange market operation, in a general
equilibrium portfolio balance model. A more realistic
model should allow continuous government intervention (not

just a once and for all foreign exchange market operation),

2. For a brief survey of the relevant literature see
Schadler (1977).



throughout the adjustment process. In addition, an explicit
analysis of private speculation could help investigate the
importance of stabilizing or destabilizing speculation for
short-run exchange rate variability.

In our thesis, we incorporate a built-in govern-
ment intervention function in a general equilibrium port-
folio balance model. Creating a shock into the system, we
comparatively examine the resulting exchange rate Aynamics
under free and managed floating. The intervention rule we
employ, reflects both the 'reference rate proposal" of
Ethier and Bloomfield (1975) and the'Srd guideline of the
IMF for the management3 of floating exchange rates. The
government intervenes in the foreign exchange market in
order to minimize the discrepancies of the spot exchange
rate from the "government reference rate'" (estimate of the
long-run exchange rate) at every moment in time, minimizing
in consequence, the welfare costs of short-run exchange
rate variability.

We investigate also the effectiveness4 of gov-
ernment intervention as a means of modérating short-run

exchange rate variability. In addition, we examine the

3. The different intervention rules proposed in the liter-
ature are analysed in detail in section 3.1 of chapter 3.

4. 1In our thesis, however, we are not trying to defend
managed floating relative to either free floating or
fixed exchange rates. We are simply providing a posit-
ive economics analysis of a managed floating system.
For the fixed versus flexible exchange rate debate, see
Ishiyama (1975), Tower and Willett (1976) and Artus and
Young (1979).



determinants of reserve use and the possible repercussions
of government intervention on international liquidity in
general. In a world of more than two countries, managed
floating may lead to intervention at cross purposes,
increasing the need for international surveillance of nat-
ional exchange rate policies.

A re-interpretation of our intervention rule to
reflect specuiative behaviour, alloWs us to examine the
effects of stabilizing and destabilizing speculation on
exchange rate dynamics relative to free and managed floating,
with no change in our formal analysis. A special feature
of speculative behaviour has particular importance for
exchange rate dynamics. Speculators are driven by profit
maximizing objectives. In order to remain in business, spe-
culators, unlike the government, need to uncover their positions
and take their profits. An action that by itself creates an
endogenous source of short-run exchange rate flunctuations.

Because of their nature, exposition of our results
at this stage, even in summary form, presupposes formal
exposition of a framework of analysis. Instead, we will very
briefly highlight the main issues dealt with in every chapter.
A summary of our results is provided in the concluding sections
of chapters 3 and 4.

In chapter 2 we develop a general equilibrium

portfolio balance model of exchange rate determination



under free floating. Its basic structure is an extention

of Kouri's (1976) model to include domestic and foreign
bonds, modifying the current account accordingly to allow
for the service account. Our model provides an explanation
of short-run exchange rate variability in excess of fluctua-
tions in underlying conditions (overshooting), for both
adaptive expectations and long-run perfect foresight.

In chapter 3, government intervention is introduced.
The government forms an estimate of the long-run exchange
rate path and intervenes in the foreign exchange market on
the basis of the discrepancies of the spot exchange rate
from its expected long-run value. The effectiveness of
government intervention in moderating short-run exchange
rate fluctuations is shown to depend on the degree of pre-
cision with which the government forms its estimate of the
long-run exchange rate path. Any deviation of the govern-
ment estimate from its true value leads to dynamic instabi-
lity. A re-interpretation of our intervention rule to
reflect speculative behaviour yields similar results.

In chapter 4, the intervention function is modified,
on tﬁe basis of the conclusions reached in chapter 3, giving
rise to a generalised government reaction function. Inter-
vention leads now to a stable long-run stationary state,
even if the government, due to prediction errors, follows
competitive exchange rate policies. However, sustenance of

a long-run equilibrium position other than the one that would



prevail in the absence of intervention requires the govern-
ment to accumulate or to decumulate foreign exchange reserves
over time, creating a crisis in the balance of payments.

Due to the constraints on its actions, the government is
forced either to modify its estimate of the long-run
exchange rate path or to give up intervention altogether.
Ultimately the system returns to its free floating stat-
ionary state position. Similar results are obtained, when
private speculation.is considered instead. In addition,
though, the analysis of chapters 3 and 4 shows that profit-

able speculation can only be stabilizing.



CHAPTER 2

THE ASSET MARKET APPROACH TO EXCHANGE RATE

DETERMINATION

2.1 Introduction

In this chapter we develop a model of short-run
and long-run exchange rate determination in terms of the
asset market approach. We examine also the dynamic
response of the system to exogenous changes and provide

an explanation of short-run exchange rate variability.

The asset market approach focuses on the equi-
librating role of the exchange rate in balancing the
foreign demand for domestically issued financial and
real assets and the domestic demand for foreign assets,
while, at the same time, it does not neglect the role of
the exchange rate in the goods market. The basic ana-
lysis is an extension of the monetary approach to the
balance of payments (Frenkel and Johnson, 1976) to the

regime of floating exchange rates.l The essence of

1. For recent work that shares some of the present emphasis
see Black (1973, 1975), Henderson (1975), Dornbusch
(1976a,1976b), Kouri (1976), Frenkel (1976), Myrhman
(1976), Mussa (1976). The classics remain Fleming
(1962) and Mundell (1963). For a brief survey see
Schadler (1977) and Bilson (1979).



the asset market theory is that the exchange rate is a
relative asset price - the relative price at which the
stocks of money, bonds and other financial and real assets
of a country are willingly held by domestic and foreign
asset holders. The asset market approach highlights
the importance of factors affecting the desired rela-
tive stocks of doméstic and foreign assets in the short-
run exchange rate determination. Exchange rate
behaviour is affected by the evolution of supply and
demand for the various assets together with the behaviour
of expectations over time. This is in direct contrast
to the traditional approach to flexible exchange rates
which focuses attention on the behaviour of flows of
exports, imports and of capital flows between countries
(Robinson, 1947). |

Throughout the thesis we assume continuous
time and we postulate that all markets clear instan-
taneously. The stock formulation of our model is
along the lines of the work of Foley (1975), Turnovsky
and Burmeister (1977), Burmeister and Turnovsky (1977),
Buiter and Woglom (1977) and Turnovsky (1977). The
maintained hypothesis of the stock approach is that
asset markets clear very fast compared to the goods mar-
kets. Prices, rates of return, the endogenous variables
in general adjust, so as to make the wealth holders con-
tent to hold the existing stock of assets at every
point in time. This is based on the empirical assumption

that the



... speed of adjustment of portfolio
imbalance is high, or equivalently, the
costs of portfolio adjustments are low.
Asset markets are in fact among the
most organised of markets; information
about prices of many (especially financial)
assets is disseminated widely and rapidly,
and the great bulk of the total wealth in
industrialised capitalist economies 1s
held in very large portfolios for which
fixed transaction costs will be negligible
in relation to portfolio shifts. These
observations suggest that the vision of
stock equilibrium may be a good abnroxi-
mation to the real situation. Emnirical
evidence of large transaction costs, of
course, will upset this conclusion."
(Foley, 1975, p. 319).

In terms of the asset market appnroach, the usual single
budget constraint (Walras Law) of the end of period
formulation of the asset markets gives rise to two con-
straints: one stock and one flow constraint.

The asset market approach is. particularly rele-
vant to countries with well developed capital and money
markets, where exchange controls are free enough to
allow arbitrage between domestic and foreign assets.

For less developed countries, however, where these con-
ditions are less likely to exist the exchange rate is
determined by the §upp1y and demand conditions in the
goods market and by the extent of governmenf intervention.2

In the short-run, the stocks of the varioﬁs
assets are given and along with the other exogenous

variables they determine the short-run quotations of the

2. For the relationship between exchange rate arrangements
and the institutional backgrounds of domestic policy
in less developed countries, see Black (1975).
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endogenous variables. The accumulation or decumulation
of assets together with changing expectations move the
system over time. The dynamics of our model are
similar to those of Foley and Sidrauski (1971). Frenkel
and Rodriguez (1975), Kouri (1976) and Dornbusch (1975).
The basic model is developed in Section 2.2, the
short-run equilibrium of which is analysed in 2.3 and
~in 2.4 we examine the long-run stationary state.
Section 2.5 analyses the dynamic stability of the system
both under adaptive expectations and under perfect foresight
and Section 2.6 deals with the dynamic response of the
model to exogenous shocks. We conclude with Section 2.7,
which deals with short-run exchange variability and
provides the setting for the analysis of government

intervention.

2.2 The basic model

Our basic model is an extension of Kouri's
(1976) model to include domestic and foreign bonds,
modifying the current account accordingly to allow for
the service account. We assume a one sector neoclassi-
cal small open economy, producing a fully traded out-
put, the relative price of which is determined by the
world market forces (law of one price) - transaction
costs in world trade, tariffs or any other impediments

to trade are assumed away. The world price level 1is



assumed constant, normalized equal to one so that the
domestic price level (P) is identical3 to the exchange
rate, defined as the domestic currency price of the unit
of foreign money. Labour, our only factor of production,
is inelastically supplied so that real output is con-
stant. Domestic absorption is equal to private real
consumption (C) and real government exvenditures (G).
Following the life-cycle hypothesis, we postulate real
consumption as a positive function of real labour dis-

posable income (YD) and real private wealth (W), i.e.

<1, C, >0 (2.1)

_ D ..
C=C(Y ', W; 0<Cj W

y
The balance of trade surplus (BT) is domestic output .

minus domestic absorption:
_ D
BT =Y - C(Y ', W) -G (2.2)

Our small open economy includes four assets:
domestic money (M), held only by domestic residents and
bearing a zero nominal yield, foreign exchange (F),

domestic bonds (B) - assuming no discounting of future

3. The law of one price assumption makes the domestic
price level identical to the exchange rate. The use
of this strong assumption, however, dictated by
reasons of mathematical tractability does not allow
independent dynamics of domestic prices and the
exchange rate. See Dornbuscﬁ (1976b) for a
model of independent price and exchange rate dynamics.



tax liabilities -and foreign bonds. Domestic bonds are
denominated in foreign currency and are considered as
perfeci substitutes to foreign bonds.4 Both are
variable coupon bonds so that their value is indepen-
dent of the rate of interest. The real value of bond
holdings - both domestic and foreign - and of the
holdings of foreign exchange are invariant to changes in
the domestic price level because they are offset by
identical changes in the exchange rate. Foreign exchange
is assumed to bear a zero nominal rate of interest.

The assumed four assets are effectively reduced to three
because of the perfect substitutes assumption between
domestic and foreign bonds. Our analysis, though, will
remain basically invariant if domestic bonds were issued

in domestic currency but still considered as perfect

substitutes to foreign bonds;  the mathematical complexity

of the model will increase though, as the service account
will have to be properly adjusted and interest rate
parity should hold between domestic and foreign interest
rates. F can not only represent foreign money but it
might also stand for any foreign non-interest bearing
asset.

Domestic real wealth can be written as

12

4. Since both domestic and foreign bonds are denominated
in the same currency there is no relative exchange
rate risk differential. The assumption of perfect
substitutes, in the language of Girton and Henderson
(1977), implies that business and political risks in
the domestic economy and the rest of the world are
perfectly correlated.
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=
[
o=

+ F +Db (2.3)

where b is domestic real bond holdings and P is the
domestic price level (exchange rate). Defining real
financial wealth (v) as the sum of bond holdings and

holdings of foreign exchange, 1i.e.

v = F +b (2.4)

WMLy (2.3")

Private asset demand functions (demand for
stocks) are postulated as functions of real income, real
wealth and the expected real rate of returns of the
various assets.> According to the instantaneous (momen-
tary) asset market equilibrium that we postulate, the
existing stocks of assets are willingly held at every
point in time. Thus, the asset market equilibrium can

be described by the following conditions:6

5. For the appropriate formulation of asset demand
functions see, for instance, Tobin (1969), Foley and
Sidrauski (1971, Ch. 3), and Tobin and Brainard (1968).

6. To simplify our analysis we do not assume any explicit
banking system, so that the nominal money stock (M)
is identical to high power money. Our asset
demand functions, however, incorporate the behaviour of
commercial and clearing banks, speculators and private
asset holders. In other words, equations (2.5) -
(2.7) are the reduced form equations that describe the
asset market behaviour of the private sector.



. M
(F) = fl(Y, W, i, T, u) = ?
d _ . _
F - fz(Y, w, 1, ']T, U) - F
d _ . -
b = fS(Y, W, i, m, u) = v - F
W = % + v

14

(2.5)

(2.6)

(2.7)

(2.3")

where i1 is the nominal rate of interest on bonds, fixed

for the domestic economy by the world market forces

because of our small country assumption; = is the

expected rate of inflation for the domestic economy which

is identical to the expected exchange rate depreciation;

and u is the subjective estimate of foreign exchange risk

relative to the domestic currency.

Following Tobin- (1969), we assume that all

assets are strict gross substitutes with the following

conditions on their vartial derivatives:

(2.9)
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f + f + f =0 (2.9)

Besides the above conventional restrictions on the partial
derivatives we will need to assume the following addi-
tional ones referring to their relative magnitudes with

various degrees of stringency:

(-C,+C)>0 | (2.9a)
y
c, - (L - C‘D)i > 0 (2.9b)
- 4
flu fzw + f3w
- = I (2.9(;)
£, 2
w
u

The relative importance and meaning of these conditions will
be developed in due course, we mention them at this stage
simply to provide a systematic presentation of our main-
tained hypothesis.

The government is financing its expenditures by
lump sux taxes (lump sum so that they do not affect asset
preferences), by issuing bonds and by outside money creation.
In particular we assume that the government fixes the level
of its real expenditures, the level of real taxes (T) and the
rate of growth of the nominal money stock (m), and varies the
issue of new debt to cover the remaining budget deficit or

suplus:7

7. Under this formulation of the government budget con-
straint, B varies over time since the stock of real
money balances are determined endogenously (see Section
2.3). The government by doing so avoids frequent
changes in its expenditures and taxes and maintains a
fixed rate of increase of the nominal money stock -
type of monetary policy, while in the long-run both G
and T can easily be adjusted to make the issue of new
debt zero (see Section 2.4).
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G+ 1B =T+ B + m 3 (2.10)

where B is the stock of outstanding government debt and

ﬁ ié the issue of new debt (a dot over a variable denotes
a time derivative). Whenever B is different from the
domestic bond holdings, b, the private sector satisfies
its excess demand (supply) from the world market.

Since our model allows variable output prices,
real disposable income must be appropriately defined,
according to Turnovsky (1977), so that consistency of
the system in real terms is preserved; i.e. real olanned
(actual) savings equal to the desired (actual) accumu-
lation of wealth. Thus, real disposable income is
8

defined to include expected capital gains (ﬂ%), i.e

Y =y - T+i(v-F) - 7%1 (2.11)
The current account (S) of the balance of payments is
defined as the balance of trade plus the service account.
Itis also equal to total domestic savings, i.e. the sum

of gross private savings (Sp) and government savings (Sg).

Thus:

S =8§8_+ Sg = BT + i(v - F - B) (2.12)

8. If expected capital gains are included in real dis-
posable income, they affect ex ante consumption and
savings alike; unexpected capital gains, however
affect ex post savings only.
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where Sg is equal to the government budget surpnlus, 1i.e.

S, =T - (G+iB) = (B + n}) (2.13)
Substituting the balance of trade from (2.2) in (2.12)

we have
s=Y-cY?, w) -6+ i(v - F - B) (2.14)

A current account surplus (deficit) implies that the
domestic economy is accumulating (decumulating) foreign
assets (foreign exchange and/or bonds) from the rest of
the world. Because of the assumption of flexible exchange
rates, the current account surplus (deficit) is equal

to the capital account deficit (surplus) so that the
balance of payments is always in equilibrium. The accu-
mulation of real financial wealth by the private.sector
is equal to the accumulation of foreign assets and the
issue of new government bonds. The accumulation of
foreign assets is given by the current account position
and hence, the accumulation of real financial wealth (v)
is determined by the current account balance and the
issue of new domestic bonds, formally given by the time

derivative of equation (2.4), i.e.

v=F+b=2S5+B (2.15)
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2.3 The short-run equilibrium

For short-run equilibrium all markets of the
system should clear, given our assumption of continuous
market clearing. The equilibrium conditions for the
three asset markets - money, foreign exchange and bonds
- are given by equations (2.5), (2.6) and (2.7) respec-
tively, and they are all subject to the stock constraint
(2.3"). For equilibrium in the goods market, aggregate
supply should equal aggregate expenditure, i.e. equation
(2.2) should hold. Since, though, the current account
is equal to the balance of trade plus the service account,
by substitution we derive equation (2.14) which incor-
porates now the flow constraint of the model. Substi-
tuting real wealth from (2.3') and real disposable income
from (2.11) and dropping the bonds market as redundant
because of the stock constraint, the short-run equilibrium

conditions of the model are the following:

£ [Y,'(% +v), i, 7, ul =% (2.16a)
. _ ]
£, [, &+ v), i, m, ul = F (2.16b)

S=Y-C[(Y-T+i(v-F - 1), +v)] -G+ i(V-F-B) (2.16

G+ iB=T+B +nmX (2.16d)



19

where P, F, S and é are the endogenous variables, while
M, v, 1, m, u, Y, T, B, G and m are exogenous. M, v
and B are the stocks of nominal money balances, real.
financial wealth and outstanding government debt respec-
tively, which although they change over time, they are
predetermined at a particular point in time, given by
past accumulation, i.e.

t. t . t .

M(t) = S M(t)dt, v(t) = S v(t)dt, B(t) = S B(t)dt
o o 0
Note, though, that because bonds are internationally
tréded, they can be exchanged with foreign exchange or
vice versa; thus the composition of real financial
wealth is not fixed, but rather is endogenously deter-
mined.

Expectations about inflation and exchange rate
depreciation are exogenously given for the short-run
equilibrium. The precise mechanism of expectations
formation will remain unspecified for the moment, but,
in Section 2.5 where the dynamics of the system will be.
dealt with, we comparatively examine adaptive expectations
and perfect foresight - the deterministic equivalent to
rational expectations.

Taking total differentials of the short-run
equilibrium conditions, we observe that the jacobian
matrix A1 is recursive; this is to be expected given

our stock equilibrium assumption for the asset markets.
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The exchange rate (price level) is determined in the
money market alone, given the short-run exogenous
variables, which in turn determines the short-run hol-
dings of foreign exchange in the foreign exchange market;
given the values of P and F, the current account balance
is determined; and finally, given the exchange rate

the issue of government debt is deduced from the govern-
ment budget constraint. The short-run exchange rate is
exclusively determined in the asset market so that

the existing stocks of assets are willingly held; its
short-run quotation reflects the demand for domestic
currency relative to the demand for foreign assets
(foreign exchange and bonds). The current account
position affects the exchange rate only over time, through
its effects on asset accumulation, unless, of course,
expectations are affected such as is the case under
rational expectations. It is for this property - exchange
rate as a relative asset price - that the asset market
approach lies in direct contrast to the traditional
approach to flexible exchange rates (Robinson, 1947),
which maintains that the exchange rate is mainly deter-
mined by the current account position, perceived as the

relative price of domestic output.



i 1
M
(1—f1 )—7 0 0 0
w P
-£, L -1 0 0
w P
A, = (2.17)
1 M
(-C Dﬂ+Cw);7 -(1-C D)l -1 0
m—s 0 0 -1
. P2
L N

The short-run exchange rate determination can also be
illustrated geometrically. The MM, schedule in Figure
2.1 shows the locus of combinations of exchange rates

and stocks of foreign exchange for which the money market
is in equilibrium; MMo'is perfectly elastic because F,
as (2.17) shows, does not affect the money market equi-
librium for a given stock of real financial wealth (v).
Table 2.1 shows how the MM curve is shifted as the exo-

genous variables of the model increase.

Table 2.1

Shifts of the MM schedule as exogenous variables increase

Exchange rate Exogenous variables
(F = const.) M v - u Y
P (+) (-) (+) (- (-)

(+) means upwards and (-) downwards.

21
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The FFO schedule shows combinations of exchange
rates and stocks of foreign exchange for equilibrium in
the foreign exchange market, and together with MMO they
represent asset market equilibrium. It is downwards9
sloping because an increase in the price level reduces
real money balances and causes a fall in real wealth;
this induces a decrease in the_démand for foreign money
and for equilibrium to be maintained; the short-run
holdings of foreign exchange should fall as well.

Table 2.2, similarly, shows how FF is shifted following

increases in exogenous variables.

~ Table 2.2

Shifts of the FF schedule as exogenous variables increase

Exchange rate Exogenous variables
(F = const.) M v . u Y
P (+) (+) (+) (-) (-)

(+) means upwards and (?) downwards
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9. The FF schedule is downwards sloping because from
(2.16b) we have

dp . .
IElFE = - 1 < 0; since f2 > 0 by (2.8).

W

o=



The CC0 schedule of Figure 2.1 shows the
current account position against the short-run exchange
rate quotations. An increase in the price 1level
decreases real money balances and through a fall in
consumption, decreases domestic absorption and improves
the current account position. The increase in the
price level, however, decreases- the expected capital
loss (ﬂ%) and hence, it causes a rise in real disvposable
income which tends to counteract the effects of a
decrease in real money balances. Postulating that the
net effect of a price rise is a decrease in domestic
absorption (restriction 2.9a), the CC schedule is
upwardslo sloping. Table 2.3, in turn, shows how the
CC curve moves as its shifting variables increase. Note
that CC is affected by changes in G, T and B, in contrast
to MM and FF which remain unchanged, and by changes in

one endogenous variable (F).
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10. From (2.16c) we have

dP - 1
ds|cc

M
(-C pm * C—
y P

which is positive if (-C ,m+C_) > O. Restriction
(2.9a), which suggests y W that the net effect
of a rise in prices (exchange rate depreciation) is
an improvement in the current account, implies that
the positive effect of a decrease in real money
balances outweights the negative effect of a rise in
real disposable income, i.e. C_ > C o™ and thus the

- - . S W
above fraction is positive. y
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Table 2.3

Shifts of the CC schedule as its shifting variables increase

Exchange Shifting variables
rate .
(S=const.) M v m u Y G T B F B

P ) ) <) o () ) (=) (v (v O

(+) means upwards, (-) downwards and (0) unchanged.

Figure 2.1 depicts a particular momentary equilibrium
where the exchange rate, Po’ is given by the intersection
of the MM0 schedule and the vertical axis, completely
determined by the money market condition., as the recur-
siveness of the A1 matrix suggests. The short-run equi-
librium holdings of foreign exchange are determined by
the intersection of the MMo and FFo schedules, denoting
asset.market equilibrium. At this particular asset mar-
ket quotations there corresponds a zero current account
surplus as the CC0 schedule intersects the vertical axis
at PO. This specific short-run equilibrium was deli-
berately drawn to coincide with an instantaneous long-run
equilibrium, where the current account is in balance
and wealth is constant. As will be shown in Section 2.4,
though, the current account need not be equal to zero in
the stationary state if the issue of government debt, é,

is different from zero. To illustrate the short-run

exchange rate determination we will consider the consequences



of two specific disturbances in the asset market: an
exogenous rise in expected inflation (expected exchange
rate depreciation) and an exogenous fall in the subjec-
tive estimate of foreign exchange risk relative to domes-

tic currency.

(a) Exogenous rise in expected inflation: Given our

gross substitutes assumption, an increase in expected
inflation increases the opportunity cost of holding
money balances and induces a substitution of real money
balances with real financial wealth - both foreign ex-
change and bonds - in private portfolios, i.e. it
creates an excess supply of real money balances and an
excess demand for real financial wealth. The private
sector, however, cannot collectively dispose of its
excess nominal money stock, and for real balances to be
reduced to their new lower demand, prices have to rise
inducing an exchange rate depreciation. This is shown
in Figure 2.1 by the upward shift (see Table 2.1) of the
-MMO schedule to MMl’ disturbing the long-run equilibrium
and depreciating the exchange rate to Pl' - The excess
demand for foreign exchange shifts the FF schedule to
PFl and the new short-run equilibrium holdings of foreign

exchange increase to F but this is not an unambiguous

1’
-result, because, as is shown in the appendix and in
Table 2.4, the short-run comparative static effect of

an increase in inflationary expectations on the holdings
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of foreign exchange is uncertain. This is so because
the increase in 7 on the one hand, leads to a substi-
tution of domestic money with foreign assets, but on
the other, the rise in prices decreases real money
balances and real wealth and thus reducing the demand
for all assets. The fall in real wealth reduces
absorption as well, through a reduction in consumption
giviné rise to a current account surplus. The CC0
schedule subject to the counteracting shifting effects
of rises in m and F is, without any loss of generality,
shown to shift downwards to CCl, allowing for a current
account surplus, as the short-run comparative statics
requife (see Table 2.4).

The exogenous shock in the asset market, in
the form of a rise in inflationary expectations, lets
through a change in prices to an instantaneous re-evalu-
ation of the stock 6f wealth and thus affects domestic
absorption. Cooper (1976) questions whether changes
in the market evaluation of wealth resulting from

short-run exchange rate changes should be expected to

affect expenditure decisions. If consumption, he argues,

is a positive function of exvected wealth, changes in the
market evaluation of current wealth might not affect
expenditure decisions. In such a formulation, though,
individuals stabilize planned consumption leaving

savings to absorb all the short-run variability of

wealth; an assumption no less arbitrary than letting
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both consumption and savings to be similarly affected,ll

(b) Exogenous fall in the subjective estimate of

foreign exchange risk (u): A relatively more interes-

ting example of exogenous disturbances is the case of a
decrease in the subjective estimate of foreign exchange
risk (u)12 which, as will be argued in Section 2.7, is
one of the main causes of short-run exchange rate varié—
bility. A fall in u indicates that speculators come
to expect a greater risk in holding domestic currency
relative to foreign assets, due say, to new expectations
about the relative purchasing power of domestic money;
(i.e. a change in the degree of substitutability between

domestic and foreign assets). This will induce an

28

11. For the formulation of the relationship between real
and financial sectors in other models dealing with
exchange rate dynamics see Schadler (1977).

12. The conventional method of modelling subjective argu-
ments in asset demand functions, behavioural functions
in general (such as tastes, risk aversion, etc.) is
to incorporate them in the functional form; leaving
as explicit arguments in the behavioural equations
variables such as prices, interest rates, income or
wealth. The main reason why u is presented as an
explicit variable in our model, is the need to illus-
trate its importance in short-run exchange rate
variability as one of the main factors accounting
for the asset market disturbances. u, the subjective
estimate of foreign exchange risk relative to domes-
tic currency, reflects changes in wealth holders'
risk aversion which might arise either from a change
in their tastes and sensitiveness to risk or from a
change in the uncertainty of prospective developments
in the relative purchasing power of currencies.
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excess supply of real money balances and an excess

demand for foreign exchange and bonds, an excess demand
for foreign assets in general. To clear the money mar-
ket the exchange rate should depreciate (prices should
rise) and hence the MMO schedule in Figure 2.2 is shifted

upwards to MM the FFO schedule, similarly, moves to FFl

1’
with the short-run holdings of foreign exchange remaining
the same. The fall in u increases the demand for
foreign exchange, while on the other hand, the fall in
real money balances caused by the rise in prices de-
creases the demand for all assets. To facilitate our
exposition without altering anything of the fundamental
structure of the model, we will assume that the two
counteracting effects offset each other13 - i.e. res-
~triction (2.9c) - so that the short-run holdings of
foreign exchange remain unchanged at FO. The reduction
in real money balances, as a reduction in real wealth,
decreases absorption, and given restriction (2.9a),

leads to a current account surplus. The CC0 schedule

remains unchanged since u is not a shifting variable (see

Table 2.3) and F does not change.

13. As is shown in the appendix, a sufficient condition
for this is
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Table 2.4

Short-run comparative static effects

Endogenous Exogenous variables
variables M v - u Y T G B

P (M) ) (M () () o o o
F 0 (+) (» o, (» 0 0 O
s 0 (), () (), (D ) () )
v 0 () ) () (M () 0 o
B 0 () M () () () (M ()

Notes: (a) Given restriction (2.9c);
(b) given restriction (2.9b).

The short-run comparative static effects of
changes in m, u and all other exogenous variables are
formally derived in the appendix and summarised in
Table 2.4 above. The comparative-static effects on the
private sector's accumulation of real financial wealth
are, given equation (2.15), the algebraic sum of the
effects on the current account balance and on the issue
of new debt. In deriving the effect of a change in
‘real financial wealth (v) on the current account balance,
as shown in the appendix, we make use of restriction
(2.9b). Namely, we are assuming that the positive
effect of a rise in real financial wealth on absorption

(Cw + C ,.1) that comes about through an increase in

D
y
real wealth and disposable income, overoffsets the positive
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effect of a rise in v on the service account (i); this
quantitatively very plausible restriction, i.e.

(C, + C pi - i) > 0, is a sufficient condition for
dS/dv tz be positive. (See Ando and Modigliani, 1963)

As can be seen from Table 2.4, changes in the
level of government expenditures, the outstanding stock
of government debt and the level of real taxes, have no
effect whatsoever on the short-run asset market equili-
brium, affecting only the current account balance and
the issue of government debt. Changes in G and B in
particular, do not even affect the private sector's
accumulation of real financial wealth and hence, we
would expect them not to affect the long-run stationary
state as well.

The exogenous disturbances, in general, shift
the system away from its long-run equilibrium position,
and through a sequence of short-run equilibria it returns
to the stationary state provided the system is dynami-
cally stable. Before examining the dynamics, though,

we analyse the long-run stationary state.

2.4 The long-run stationary state

Assuming for the moment that the system is
dynamically stable, the sequence of short-run equilibria
will lead to the long-run stationary state where real

wealth is constant, held in the desired proportions and



where all nominal variables grow at the same rate;
expected inflation is equal to the actual rate, equal
to the rate of growth in the nominal money stock.

For real wealth to be constant, net private savings
(defined as the sum of gross private savings and capital
gains, or equivalently, equal to the difference between
real disposable income and consumption) mﬁst be zero
and hence, real ﬁrivate consumption has to be equal to
real disposable income, properly defined; thus the
long-run marginal propensity to consume is equal to
unity. Since, however, the rate of inflation in the
long—rﬁn is positive and equal to the rate of increase
in nominal balances (m), real money balances are depre-

ciating every period by

o=

P

[

3
o=
oo .
o=

|-

which represents an inflation tax or a capital levy on
real money balances. To make up for this capital loss,

the private sector is saving at every period a part of

its income equal to the expected capital loss (ﬂ%);
equal to the actual capital Ioss (m%) since m = m, equal
14

to the inflation tax levied by the government.
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14. Consumption in the long-run is equal to

D

c=ctx’, w=Y? =Y -T+i(w-F) - np

Real disposable income is defined to exclude that part

of private income (Y - T + i(v - F)) that is used to
compensate capital losses, i.e. mM/P.
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Hence, gross private savings are
= . D
S, =Y -T + i(v - F) - C(Y", W)

=Y—T+i(v-p)-[y--T+i(v-F)-ﬂ%]

ol =

(2.18)

It
3
o=

Substituting (2.18) and government savings
from (2.13) into the definition of the current account
(2.14), we deduce that the current account balance in
the long-run is equal to minus the issue of new govern-

ment debt,15 i.e.

= - B (2.19)

The issue of new government debt in the long-
run can be positive, negative or zero depending on the

government budget constraint, i.e.

15. This can also be seen from equation (2.15), i.e.

v = S + ﬁ

Since the stock of real financial wealth in the long-
run is constant, v = O, the current account balance
is equal to minus the issue of new government debt.
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G+ iB =T + B + mM* (2.20)

where M* are the long-run real money balances, over which
the government has no control. If real taxes (lump-sum)
and the inflation tax revenue exactly offset the total
government expenditures (G + iB), the remaining budget
deficit to be financed by issue of bonds is zero; -if’
"total tax revenue" (T + mM*) falls short or exceeds the
total government expenditures, ﬁ is positivé.or negative
and increasing or decreasing over time respectively.

Of course, as will be shown below, the government can
always adjust the level of its expenditures or its taxes
or both to stabilize the outstanding government debt.

The equilibrium conditions for the 1ong—run‘

stationary state are the following;16
f1 [y, "M+ v), i, m, ul % M (2.21a)
£ Y, (M +v), i, 7, ul - F (2.21b)
Y = C[(Y - T + i(v—F)-ﬁM),(M+v)] + G - i(v-F-B) - B (2.21c)

16. The fact that asset holders in the long-run hold
both foreign exchange with a zero nominal return
and domestic or foreign bonds bearing a positive
yield and both subject to the same exchange rate
risk, implies the existence of certain differences
in their inherent characteristics that make the pri-
vate sector willing to diversify its portfolio in
spite of their different real returns.



G+ iB = T + B + mM (2.21d)
T = % =m (2.21e)

Equations (2.21a) and (2.21b) represent equili-
brium in the money and foreign exchange markets respec-
tively; taken together they imply asset market equili-
brium and that real wealth is held in the desired propor-
tions. Equation (2.21c), which is derived from (2.16c)
and (2.19), shows the current account balance in the
long-run and reflects the fact that net private savings
are zero, or equivalently, that private real wealth is
constant. Equation (2.21d) repeats the govefnment budget
constraint, while equation (2.21e) shows that expectations
are realised in the long-run. From the above equilibrium
conditions we can solve for the long-run stocks of real
money balances (M), holdings of foreign exchange (F)
and real financial wealth (v), the issue of new govern-
ment debt (é) at every point in time and for expected
inflation (w); all in terms of the exogenous variables
of the system, i.e. Y, T, G, m, i, u and B.

As an interesting by-product of our assumption
that domestic bonds are perfect substitutes for foreign
bonds, the long-run stationary state is consistent with
domestic debt being constant, increasing or decreasing
over time. This is similar to the result reached by

McKinnon and Qates (1966) who showed that the current

35
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account deficit in the long-run is ecual to the budget
deficit, equal to the issue of new debt. The only dif-
ference is that in our model the issue of government debt
can be increasing or decreasing over time because of the
explicit incorporation of a service account, whereas

the government pays interest yields on the existin~ bond
holdings. Both in our model and in McKinnon and Oates
(1966), the long-run stationary state equilibrium (when
é # 0) depends on the willingness of the government to
go on increasing or decreasing its debt over time and

on the ability of the rest of the world to absorb the
issues of new debt without any change 1in its portfolio

17 As can be seen from the long-run

allocation decisions.
comparative static effects, derived in the appendix and
shown in summary form in Table 2.5, changes in the out-
standing government debt (é # 0) have no effects whatso-

ever on the long-run stationary state as the asset market

17. The fact that the rest of the world is oresented in
our model to be completely unaffected by the develop-
ments in the small domestic economy can be justified
by either of the following three reasons:
(i) The rest of the world maintains an active policy
of preserving a constant price level, P*, equal to unity
a fixed nominal interest rate i and a perfectly
elastic demand and supply of bonds at the given
nominal yield.
(ii) The rest of the world is in a stationary state,
whereas the developments in the domestic economy,
being a small country, can be ignored, or
(iii) The rest of the world is in equilibrium and the
repercussions of the activities of the domestic economy
are offset by developments in other small countries
among whom there are no economic linkages.
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equilibrium and the long-run inflation rate remain
unaffected. Nevertheless, the outstanding government
debt cannot go on increasing or decreasing for ever and
the government has ultimately to adjust its real expen-
ditures or its taxes so that the stock of domestic

bonds is stabilized; i.e. é = 0. As can be seen from
Table 2.5 (column 4), the government can vefy easily bring
this adjustment about by varying analogously the level
of its expenditures without deviating the system from
its stationary state position. This does not hold,
though, if taxes are adjusted instead since, as column (3)

shows, the stationary state is disturbed.

Table 2.5

Long-run comparative static effects

Endggenous Exogenous variables
variables Y u T G B
M (+) () -) 0 0
v 2 ), ) 0 0
F (?) ), () 0 0
B (-) (-) (-) (+) (+)
Notes: (a) sufficient condition for this is restriction (2.9c).

The long-run equilibrium can be illustrated

diagrammatically with the help of Figure 2.3. The MM*



I4

Figure 2.3.

The

FF* (F)

long-run stationary

-)(+)

state

38



schedule, derived from equation (2.21a), shows combi-
nations of real money balances and real financial wealth
for which the money market is in equilibrium; it 1is
upwards sloping18 because an increase in real financial
wealth produces an increased demand for real balances.
Table 2.6 shows how the MM* curve is shifted as other

variables increase.

Table 2.6

Shifts in the MM* schedule

Real money , Shifting variables

(v = const.) Y u T G . ﬁ
M (+) (+) 0 0 0 0
(+) = upwards, O = unchanged.

The FF* schedule, derived from (2.21b), shows
combinations of real money balances and stocks of real
financial wealth consistent with foreign exchange market

equilibrium for a given stock of foreign exchangez it is
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18. From (2.21a) we have:

daM - W
dv [MM* 1-f



downwards sloping,19 since for a given stock of foreign
exchange, an increase in real financial wealth increases
wealth and leads to an excess demand for foreign exchange;
to offset this real money balances have to fall by
exactly the same amount (the absolute slonme of FF* is

unity). How FF* is shifted is shown in Table 2.7.

Table 2.7

Shifts in the FF* schedule

Real money Shifting variables
(v = const.) y u T G E B
M (+) (+) 0 0 (+) 0

(+) = upwards, O = unchanged.

Finally, the CC* schedule, derived from (2.21c),
shows the locus of real money balances and real financial
wealth for which private net savings are zero and hence
real wealth is constant; if é = 0 the current account is

balanced as well (S = 0). Given restriction (2.9b),

namely, that an increase in real financial wealth increases

domestic absorption by more than it improves the service
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19. From (2.21b) we have

dM w
dv|FF* f
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account, the CC* schedule is downwards sloping,20 since
an increase in real financial wealth leads to dissaving
and a fall in real money balances 1s needed to offset
it. Table 2.8 shows how the CC* schedule is shifted;
note that both the stock of government bonds and the

issue of new government debt are shifting variables.

Table 2.8

Shifts in the CC* schedule

Real money Shifting variables
(v = const.) y u T G B B F

=

(+) 0 (+) (-] (- (+) (-)

(+) upwards, (-) = downwards and O = unchanged.

This does not mean, however, that CC* is shifting over
time as B changes; the effect of a rise in the stock of
government bonds is. exactly offset by the rise in the

issue of new debt that it‘causes.z1

20. From (2.21c) we have
an oG- (- C,p)i
dv ICC* (- Cwa + Cw)

singe both the numerator and denominator are assumed
positive by restrictions (2.9a) and (2.9b) resmectively.

21. If real financial wealth is constant and the stock of
government debt is increased by dB, its effects on
the relative position of CC* depend on the change in

the stock of real money balances. Thus linearizing
(2.21c) we have:

/Continued over



The intersection of the three equilibrium
schedules in Figure 2.3 determines the long-run equili-
brium stocks of real money balances and real financial
wealth. The long-run effects of the two exogenous dis-
turbances examined in Section 2.3, will be analysed
along with the dynamic response of the system to them
in Section 2.6.

The last equilibrium condition, equation (2.21e),
defines a differential equation in terms of the exchange

rate (price level), i.e.

F=m (2.22)
with the following solution:
P(t) = P(o)e™t (2.23)

But since M* = M(t)/P(t), P(o) becomes M(o)/M*. Hence,

equation (2.23) can be written as
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Footnote 21 continued from previous page.

o 3B .
(- C p™ * C,)dM - 35+ 4B + (1 - C D)l

y Y

9F .
—3? . dB = idB
From the long-run comparative statics (see appendix),

we have: 23B/3B = i and 3F/3B = 0. Substituting
above we get

(- C
D
y

m + C )AM = idB - idB = O

Thus the CC* schedule remains unchanged.



1nP(t) = 1nM(0) + mt - 1nM* (2.24)

where M(0) is the nominal money stock at time t = O,

the initial stationary state we started from. Equation
(2.24), which is exactly identical to the one derived by
Kouri (1976, p. 291), defines the long-run exchange rate
path; a long-run exchange rate has no meaning since the
rate is steadily depreciating. Note also, that there
is a one to one correspondence between the long-run
exchange rate path and the stock of real money balances;
the lower the stock of real money balances, the "higher"
the exchange rate path. A further conclusion that can
be drawn from equation (2.24),vis that the long-run
effect of an once and for all monetary expansion is an
equiproportionate increase in the exchange rat':—zz-2 (and
prices), while maintaining the same rate of denreciation
(m) but from a different level; thus, long-run real
money balances remain unaffected, i.e. the system 1s
neutral to changes in the monéy supply. The same long-
run neutrality result was aléo reached by Kouri (1976)
and Dornbusch (1976b). Dornbusch assumes a sluggish

adjustment in domestic prices and thus an increase in
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22. From (2.24) we have

d 1n P(t)
n !

i.e.an increase in the nominal money stock depreciates
the exchange rate in the same proportion.



money supply, while neutral in the long-run has real
effects in the short-run. In our model, however, an
increase in the money supply (helicopter money) is
neutral even in the short-run, as can be seen from the
short-run comparative statics summarized in Table 2.4;
an increase in money supply increases prices (depreciates
the exchange rate) immediately, leaving the rest of the
system completely unaffected. |

The dynamic response of the exchange rate to
the various exogenous disturbances can easily be estab-
lished, as in Kouri (1976), from the response of the
long-run stock of real balances. An increase in M*, for
a given nominal stock, imnlies that the exchange rate
has appreciated and its path has shifted downwards;
a decrease in M*, on the other hand, suggests a long-run
exchange rate depreciation with an upward shift of its
path. The dynamic response of the current account is
no longer identified with the response of the stock of
real financial wealth because of the existence of ihter-
nationally traded domestic bonds. As equation (2.15)
indicates, the current account balance is equal to the
difference between the accumulation of real financial
wealth and the issue of domestic bonds. Nevertheless,
the impact effect on the current account is given from
the short-run comparative statics, while the long-run

effect is given by the effect of the particular exo-

genous shock on the long-run issue of new government debt,
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as the accumulation of real financial wealth in the

long-run is always zero.

2.5 Dynamic Stability

What moves the system over time is the change
in the stock of real money balances, the stock of real

financial wealth and the change in expectations about

inflation. Dynamic stability, in this context, requires

the convergence of the sequence of short-run equilibria
to the stationary state, where the stock of real money
balances, real financial wealth, wealth in general, are
constant and where expectations are both constant and
fully realized.

Taking the total differential of (2.16a) in
respect to real money balances, real financial wealth

and expected inflation, we have:

-(1 - £)dAM + £ dv + £ d7m = 0 - (2.25)
w 1w m

Since dM/dv > O and dM/dm < O, (2.25) can be written

as an implicit function of v and m, i.e.
M=206(v, m); 6. >0, ©6_<0 (2.26)

Defining x as the logarith of real money balances,

X = 1n M, we can transform (2.26) into
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x =g, m); g,>0, g <0 (2.27)

The accumulation of real financial wealth
which, from equation (2.15), is made up by the accumu-
lation of foreign exchange, domestic and foreign bonds,
can also be written as a function of fhe stock of real
financial wealth and inflationary expectations. From
the short-run comparative statics, derived formally in
the appendix and summarised in Table 2.4, an increase
in real financial wealth appreciates the exchange rate
and increases real money balances; given restrictions
(2.9a) and (2.9b) the increases in v and M increase
absorption, reduce the current account surplus and
decrease the issue of domestic bonds, exerting thus a
negative influence over the accumulation of real finan-
cial wealth. An increase in expectations, on the other
hand, as it was shown in Section 2.3, leads to an improve-
ment in the current account and to an increased issue
of new debt, speeding up the accumulation of real finan-

cial wealth. Hence, we can write23 v as

v =h(v, m; h <0, h_ > 0 (2.28)

To illustrate the sensitivity of the model to

the way expectations are formed, we are examining two

23. For a similar formulation of differential equations
out of short-run comparative statics see Branson (1976).
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types of expectations generation functions - adaptive
expectations and perfect foresight - the incorporation
of which will produce remarkably different results both
to exchange rate dynamics and to the dynamic stability
of the whole system. Thus, we have the following two
alternative specifications of the formation of expec-
tations mechanism:

(a) Adaptive expectations:

i o= B(% 1) = 8(m - %X - 7) (2.29a)

ol .
[
3

(b) Perfect foresight: T - X (2.29b)

(a) Adaptive expectations: The dynamic evolution of the

system in this case, is described by equations (2.29a),

(2.27) and (2.28), i.e.

T =8(m - x - m); 0 <B<1 (2.30a)
x = g(v, =) ; g, > 0, gr < 0 (2.30b)
v = h(v, m) ; hv <0, hTr >0 (2.30c)

As is proved in the appendix, a sufficient con-
dition for a locally stable solution is that the product
of the absolute value of the expected inflation elasticity
of the demand for money (gﬂ) and the speed of revision of

expectations (B) is less than unity - a condition identical



to that of Kouri (1976), 1i.e.
|B.gn| <1 (2.31)

The convergence to the long-run stationary state is
asymptotic if the characteristic roots are real and
oscillating if complex. It is not possible though to
prove formally the one or the other and hence,‘we are
going to assume throughout our analysis that the dynamic
adjustment is asymptotic.

Figure 2.4 depicts the phase diagrams under
adaptive expectations. The X = o curve shows combinations

of real money balances (in logs) and real financial wealth
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for which the stock of real balances is constant. Similarly,

the vV = o curve shows the locus of real money balances and
real financial wealth consistent with a constant stock of
‘real financial wealth. The equations of both curves are
derived in the appendix from equations (2.30). The slope

of the x = o locus is ambiguous, since

()3 (-)(-) (+) (=)

if ) gy(gy-hy - hy.g.) - Bg,-g; = 2 (2.32a)
dv |x=o (g,-h, - Bg)
B IR G
When
h_.g
g > Ty | (2.32b)
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X
_ v=0
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v=0
0 A 0
(a) (b) v
stable unstable
X
x=0
v=0
v=0
% 0
(c) (d) v
stable unstable
X
x=0
v=0
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Figure 2.4. Phase diagram under adaptive expectations



X = o is upwards sloping, but if the inequality sign is
reversed, its slope can be positive or negative. Deviations
of real money balances from their long-run level are

always self-correcting (vertical arrows), since

, QIO
ox _ (8y-hy - Beg) <o (2.33)
9x]| v=const. gﬂ(1+8gﬂ)

)

given stability condition (2.31). The slope of the v = o
curve and the direction of the horizontal arrows depend on

inequality (2.32b) as well, for

1 g;) (-)
X . g
- =g, - v "T 25 as
dv |v=0 h
(+) "
- (+)
g
g, : v m (2.34a)
h
m
“dv g:) h
v - g
— = T |V 7T g, 02 0 as
dv |x=const. g h
T T
(-)
h . g
Ev 2 —0F (2.34b)
h .
m

Fig. 2.4 illustrates the full range of possibil-

ities. If inequality (2.32b) holds, the slopes of both
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X = o and V = o are positive and deviatiohs of real fin-
ancial wealth from its long-run level are cumulative. The
V = o curve can be either flatter (Fig. 2.4(a)) or steeper
(Fig. 2.4(b)) than the x = o loéus. The latter case,
however, is unacceptable because, as the verticai and
horizontal arrows show, it implies an unstable long-run
equilibrium. If the inequality sign in (2;325) is reversed,
the slope of the V = o curve becomes negative and deviations
of real financial wealth from its long-run level self-
correcting, while the slope of the X = o locus can be
positive or negative. Diagrams c, d and e of Fig. 2.4
illustrate the three possible subcases.24 Subcase'd,
though, should be dismissed, for it implies an unstable
long-run equilibrium.

The X = 0 and Vv = o curves do not coincide with
the MM* and CC* schedules of Fig. 2.3. Along the MM*
schedule real money balances are constant and expectations
are fulfilled, i.e. m = m, The CC* schedule, on the other
hand, shows combinations of real financial wealth consistent
with constant real privéte wealth and expectations. Along
CC*, the accumulation of real money balances is completely
offset by the accumulation of real financial wealth, so

that net private savings are zero. The relative positions

24. The problems of multiple equilibria are assumed away.



52

of the two schedules, unlike the X = o and the Vv = o

curves. depend on endogenous variables: MM* depends on T,

while changes in m, F and B shift the CC* schedule. Nonetheless,
as is shown in the next section, to enhance the intuitive
interpretafion of our analysis, the dynamic response of

the system to exogenous changes is first formally derived

in the 5ppendix and then presented in the M, v space’

along with the three long-run equilibrium schedules MM*,

CC* and FF*.

(b) Perfect fdresight: The assumption of perfect foresight
appears usuaily in two forms: perfect myopic foresight

and long-run perfect foresight. The former suggests that
economic agents can successfully predict the relevant
economic variable in every successive period. In our
model for example, perfect myopic foresight implies that
people can fully predict the rate of exchange rate dep-
reciation (expected inflation) at every moment in time,
i.e. equation (2.29b) holds. Formally, the assumption

of perfect myopic foresight implies that economic agents
know the short-run comparative statics with certainty.
Long-run perfect foresight, on the other hand, means that
people over and above the information they have under
myopic foresight, also know the long-run comparative static
effects; thus to the extent that a particular exogenous
shock produces an impact effect different either in

magnitude or in direction of change from the long-run effect,



economic agents adjust their expectations accordingly,
reducing thus the discrepancy between impact and long-run
effects, while at the same time their expectations are
fulfilled at every point in time. Long-run perfect fore-
sight is the deterministic equivalent of the rational
expectations assumption for stochastic models, where
economic agents' subjective probability distribution of a
particular economic variable coincides with the objective
distribution; hence, the expectation of the relevant
variable differs from its actual value only by an error
term, orthogonal to the prediction itself.25 In a
deterministic model there are no error terms and expect-
ations and actual values of economic variables coincide
with the means of their respective probability distrib-
utions. In terms of our model, under long-run perfect fore-
sight, equation (2.29b) still holds.

The dynamic evolution of the system under perfect
foresight (both myopic and long-run perfect foresight) is
described by equations (2.29b), (2.27) and (2.28).
Substituting the first into the other two, we derivé the

following system of differential equations:

b
1l

glv, m - x); g >0, g <0 (2.35a)

<
I

h(v, m - X); hv <0, hﬂ >0 (2.35b)
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25. For a critical survey of the rational expectations
models with an explicit analysis of the information
requirements, see Schiller (1978) and Friedman (1979).



As in shown in the appendix, the characteristic
roots of the above system, linearised around the stationary
state, are real and of opposite signs which is a sufficient
condition for the stationary state to be locally a saddle
point.

The phase diagram under perfect foresight is
depicted in Fig. 2.5. The X = o and Vv = o loci are derived
from equations (2.35a) and (2.35b) respectively and have
the same interpretation as in Fig. 2.4. The slope of the
Vv = o curve and the direction of the horizontal arrows
are again ambiguous, given by the same expressions as under
adaptive expectations (see appendix for details). There
is, however, a notable difference in the dynamic adjustment
of real money balances. The X = o locus is now unambig-

uously upwards sloping, since
— =g, > 0 (2.36a)

Moreover, under perfect foresight, deviations of real money
balances from their long-run level become cumulative;
initial discrepancies tend to be exacerbated rather than

diminished. Formally, we have:

90X 1
- = - — >0 (2.36b)
ax §v= const. g
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Figure 2.5.

Phase diagram under perfect

foresight
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The reason for this, is that to induce people
to hold a larger (lower) money stock, the rate of inflation
- which is the opportunity cost of holding money - has to
decline (increase). Therefore, real money balances rise
(fall) at a faster rate than before, deviating even further
from equilibrium.26

The slope of the vV = o curve and the direction
of the ﬁorizontal arrows depend on inequality (2.32b).
Fig. 2.5 illustrates the two subcases. In diagram (b),
inequality (2.32b) holds and v = o is positively sloping
but flatter than the X = o curve; deviations of real
financial wealth from its long-run level are self -
correcting. In diagram (a), the inequality sign of (2.32b)
is reversed and the slope of the v = o locus becomes
negative. In addition, discrepancies of real financial
wealth from its long-run level are cumulative. In both
cases, though, we have a saddle point equilibrium.

Under perfect foresight we have indeterminacy
(the long-run stationary state is a saddle point); from
any initial exchange rate there is a real money balances
and real financial wealth path such that expectations are
continuously fulfilled and all markets are in equilibrium.
There is, however, only one path that can take the system
to its long-run stationary state (the QQ trajectory). It

is exactly at this juncture that perfect myopic foresight

26. For a more detailed analysis od this phenomenon in
perfect foresight models, see Stein (1970), Ch. 1.
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and long-run perfect foresight really differ. If we
postulate simply myopic foresight, the economy can embark
on the equilibrating path only by chance. With long-run
perfect foresight, however, for a given stock of real fin-
ancial wealth (VO) people on the impact of any exogenous
shock, adjust their expectations in the fashion explained
above so that by affecting real money balances shift
the economy on tﬂe dynamic adjustment path QQ that leads to
the new long-run equilibrium. The problem of indeterminacy,
well known in models of money and gfowth,27 became recently
a familiar feature in models of exchange rate dynamics,
e.g. Dornbusch (1976b) and Kouri (1976). Ethier (1979)
provides an analysis of the stability implications of
perfect foresight in models incorporating the asset market
approach.

By assuming long-run perfect foresight
(rational expectations), we are effectively ignoring the
diverging dynamic paths and concentrating on the stab-
ilizing QQ trajectory. An important property of this
adjuétment path, extensive use of which is going to be
made in the section on the dynamic response of the system
of this and the next two chapters, is that the stock of real
money balances always moves monotonically and in the same

direction as real financial wealth.

27. For a discussion on these problems in models of
money and growth, see Hahn (1969), Brock (1975)
and Black (1974).
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FF

Figure 2.6 Dynamic response of the system to an exogenous rise
in expectations under adaptive expectations.
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2.6 Dynamic response of the system to exogenous changes

The dynamic response of the stocks of real
financial wealth and real money balances to the exogenous
shocks, the impact effects of which were discussed in
Section 2.3, do, of course, reflect the differences in
dynamic adjustment of the two expectations generation
mechanisms.

Under long-run perfect foresight, an exogenous
shock in expectations, unjustified by existing economic
conditions, has no meaning; hence, Figure 2.6 analyses
the dynamic response of the system under adaptive
expectations only.

Stafting from an initial long-run equilibrium
position (point A), the exogenous rise in inflationary
expectations produces an instantaneous exchange rate
depreciation, induces an accumulation of real financial
wealth, i.e. vV > o, and gives rise to a current account
surplus, for a given nominal money stock and real financial
wealth. The long-run stationary state is disturbed and
the economy moves to a particular short-run equilibrium
(point B), consistent with the new expectations. The
exchange rate depreciation reduces instantaneously the
stock of real money balances to Ml’ while the stock of
real financial wealth remains the same. Over time,
however, real money balances are to rise again to their

previous stationary state level, since the change 1in



expectations representéa speculative error that does not
affect the long-run equilibrium. Hence, the exchange

rate, the dynamic response of which is determined by the
response of real money balances, is appreciating28 from
point B onwards till the stationary state is re-established.
Trajectory BCA is the dynamic path that both real balances
and real financial wealth follow to reach long-run equil-
ibrium again. Note, that real financial wealth initially
rises and from point C onwards starts falling again to its
initial level.

The current account moves into surplus on the
impact of the exogenous change, falling gradually under
the influence of an appreciating exchange rate and a
rising stock of real financial wealth; it even moves
into deficit (point C onwards) returning finally to its
initial position at point A. The net sum of current

account surpluses and deficits added to the sum of net

60

28. The exchange rate appreciates relative to its long-
run path in the sense that it is either falling in
absolute terms or increasing at a lower rate than
the money stock (nominal) is growing (m) - m 1is
equal to the long-run rate of exchange rate deprec-
iation - so that real money balances are rising.
See the next section for a detailed examination of
exchange rate dynamics and the appendix for the
formal derivation. :
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changes in government bonds should be zero,29 as the
stock of real financial wealth in the stationary state
returns to its previous level.

If instead of adaptive expectations, wealth

holders are assumed to possess iong—run perfect foresight

29. As is shown in the appendix, the accumulation rates
of real money balances and real financial wealth
during the adjustment process are given by the
following expressions:

x(t) = A (x(t) - X)
(=) (-)
¥ E;ﬂ(xz - h) +h . gV] (r, - met2t
=) () () () (+)
V(t) = A (v(t) - v¥) + h_(r - Met2t

(- (?) (+) (¥

where X, and A, are the two negative characteristics
roots and x = 1InM*. Given the phase diagram analysis

of Figure 2.4, point B lies below the X = o curve, so
that real money balances are increasing throughout
the adjustment process (unless, of course, the
adjustment process is oscillatory) and real financial
wealth increases initially and falls afterwards.
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such exogenous shocks in expectations are avoided and
the exchange rate is cushioned against unreasonable
speculative errors.

The dynamic response of the system to an
exogenous fall in the subjective estimate of foreign
exchange risk relative to domestic money (u), shown in
Figure 2.7, illustrates quite clearly the sensitivity of
the adjustment process to the way expectations are
formed. Starting from an initial long-run equilibrium
at Eo, the exogenous fall in u shifts the stationary
state to E2 where real financial wealth is increased
and real money balances are reduced, reflecting the
increased risk of holding domestic money relative to
foreign money.

Under adaptive‘expectations the impact effect
of a fall in u is a rearrangement of private portfolio
holdings so that the proportion of real financial wealth
relative to domestic real money is higher than before.
In the short-run, however, wealth holders cannot increase
their holdings of real financial wealth instantaneously
and hence, at the new structure of their asset nrefer-
ences (produced by the fall in u) they have excess real
money balances; their efforts to dispose of the excess
money stock drive prices up (the exchange rate depre-
cilates instantaneously), reducing the value of real
money balances and real wealth. The reduction in wealth

leads to a lower consumption level and a current account



Figure 2.7

MM

FF,

Dynamic response of the
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system to an exogenous

fall u, both under adaptive and rational

expectations.
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surplus, initiating a process of accumulation of real
financial wealth. In contrast to long-run perfect

foresight, expectations in the short-run are given by

the past history of prices, and hence, the impact effects

of the exogenous fall in u are those analysed in
Section 2.3. The very fact that in the short-run the
private sector is constrained by the existing stock of
real financial wealth, vo* in Figure 2.9, implies that
the holdings of real money balances have to fall consi-
derably more on the impact of thelexogenous change than
in the new stationary state at E,, where the level of
real financial wealth is higher. "~ Thus in the short-
run real money balances are drastically reduced below
their long-run level (point El), forcing the exchange
rate to overshoot its long-run path. Formally, the
overshooting under adaptive expectations is shown by
the negative difference between the long-run and short-
run comparative static effects of a fall in u on real

money balances, i.e.

@ - dﬁ = d_h—d__ + M .C_]'_.B
du|LR du|SR du|LR ;7 du|SR
= 4 £ {- fl—‘i—- (-C .7 + C_ +m)
AT " 1, (1-flw) . w
B flu . f2w
- (1 - CyD)l [fzu + m]}
£ !
1 . :
- w oV
- - EISR <0 (2.37)
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From point E, onwards, the economy, following

1
the dynamic adjustment path ElEZ’ approaches the new
stationary state (the adjustment process is assumed asymp-
totic). On the impact of the exogenous change, the current
account moves into surplus, initiating a process of accum-
ulation of foreign assets (Vv > o). Given the phase diagram
analysis of Figure 2.4, this implies that point E1 lies
below the Vv = o locus and that real financial wealth is
monotonically increasing throughout the adjustment process.
The dynamic eveolution of real money balances, however,
depends on two counteracting forces: on the one hand,
given the error-learning mechanism, the initial exchange
rate depreciation will lead to an increase in expected
inflation (m rises), which in turn tends to decrease real
balances even further. The increasing stock of real fin-
ancial wealth, on the other hand, increases the demand for
all assets.

If the first effect prevails over the secondso,

30. A necessary and sufficient condition for this is that
point E, lies above the X=o curve in figure 2.4. For-
mally, %he accumulation rates of real money balances
and real financial wealth during the adjustment process

. are given by the following expressions (see appendix
for details):

x(t) = A (x(t) - X)
(-) (-)
=)
T A ch ) (Aa-h) + g (r.-h sy *)et,t
- _};_( 1_ V)( 2_ V) gV( l- V) (VO 'Vl )e 2
) () (™ (+) (?) (-)
V(t) = A (v(t)-v;*) - (A;-h ) ('vo*—vl*)e)‘?t
(=) (?) (-)
where X = 1nM,*



66
real money balances decrease even further than at the impact
effect. Over time, however, as wealth holders catch up with
their expectations, real balances start rising again, along with
the increasing stock of real financial wealth.

Under rational expectations, however, the picture
is quite different. Economic agents predict the long-run
reduction in real money balances and the ensuing long-run ex-
change rate depreciation and knowing that the impact effect of
a fall in u 1is to decrease real money balances below their long-
run path (i.e. depreciating too much), they ére led to expect
an exchange rate appreciation. This change in expectations
which occurs simultaneously with the exogenous disturbaﬁce,
cushions the fall in real money balances and moderates the
exchange rate overshooting (point El')'“ Thus, the reduction
in real money balances and the exchange rate overshooting

on the impact of the exogenous change in u are 1ower31

31. By solving the differential equations describing
the dynamic adjustment under the two expectations
mechanisms, the difference between the stock of
real money balances (in logs) under rational expecta-
tions (xo') and under adaptive expectations

(x ) at time t = o (impact effect), is positive, i.e.
o P P

(+) (=) (;)
g, '« 8. -
(x ' - x)=--Y T (v.* - v.*) >0
Xo Xo (1 + gﬂk) ¢} Vl
(-) (=) (-)

See appendix for derivation.
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Under rational expectations, however, the
picture is quite different. Economic agents predict the
long-run reduction in real money balances and the ensuing
long-run exchange rate depreciation and knowing that the
impact effect of a fall in u is to decrease real money
balances below their long-run level with the exchange
rate overshooting its long-run path (i.e. depreciating
foo much), they are led to expect an exchange rate apprec-
iation. This change in expectations which occurs sim-
ultaneously with the exogenous disturbance, cushions the
fall in real money balances and moderates the exchange
rate overshooting (point El'). Thus, the reduction in
real money balances and the exchange rate overshooting

on the impact of the exogenous change in u are lower31

31. By solving the differential equations describing
the dynamic adjustment under the two expectations
mechanisms, the difference between the stock of
real money balances (in logs) under rational
expectations (xo') and under adaptive expectations

(xo) at time t = o (impact effect), 1is positive, i.e.

() ) 6
8y * &1
v = - (v_* - *) > 0
Fo' T %) @ g o Y
() (=)

See appendix for derivation.
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than under adaptive expectations (El‘ > El). The
current account surplus though is lower, as the fall
in u is accompanied by an expected exchange rate
appreciation that moderates the impact effect; over
time, the current account remains in surplus till the
new long-run equilibrium is established.

With long-run perfect foresight the economy
is shifted on the equilibrating dynamic adjustment
path El'E2 (the equivalent of the QQ trajectory of
Figure 2.5) that would lead, through a gradual and
monotonic increase in both real money balances and real
financial wealth, to the new stationary state.
Formally, both assets are monotonically rising during the
adjustment process since, from the solution of the
differential equations (2.35) we have (see appendix

for details):

x(t) = A (x(t) -X) >0 (2.38a)
(- (-)
V() = A (v - v’i)e)‘t >0 (2.38b)

(-) (-]
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where A is the negative characteristic root. Hence,
during the dynamic adjustment the exchange rate will be
gradually appreciating relative to its long-run path
till the new stationary state is established.

Therefore, the dynamic response of the system
to the exogenous fall in the subjective estimate of
foreign exchange risk, irrespective of the mechanism of
expectations formation, involves an.overshooting of
the exchange rate and the stock of real money balances;
the current account during the adjustment process is
always in surplus.

The major difference in adjustment between
the two expectations mechanisms is that the assumption
of rational expectations, with the knowledgé of the
short-run and long-run comparative statics that it
entails, cushions the effects of exogenous changes,
relative to the case of adaptive expectations, on asset
holdings, the exchange rate and the economy in general,
moderating the discrepancies from the long-run equili-
brium position. . The fundamental difference in dynamic
adjustment under adaptive and rational exwmectations is
reflected in the evolution over time of the whole system
(notice the difference in the direction of the arrows at
points E;' and E; of Figure 2.7). While under rational
expectations real balances and real financial wealth are
monotonically increasing towards the stationary state

with the exchange rate exhibiting an unambiguous gradual
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appreciation relative to its long-run vpath, under adap-
five expectations we have initially an even further
reduction in real balances and a further exchange rate
depreciation before eventually, as smeculators catch up
with their expectations, they start rising and apprecia-
ting respectively.

It is to be exmected that because of the correct
expectations and the cushioning that long-run perfect
foresights provides to the system, the speed of dynamic
adjustment might be greater than under adaptive expec-
tations and hence, it would lead to a shortening of the

adjustment period.

2.7 Exchange rate variability and the asset market approach

During the recent period of floating exchange
rates, 1973 onwards, it has notably been observed that
the exchange rate is subject to excessive short-run
variability, posing some troubling and still puzzling
aspects of the behaviour of floating exchange rates.
Friedman (1953), one of the early supporters of a flexible
exchange rates regime, suggested that exchange rate
variability should not surprise us since it would simply
reflect the variability of the underlying economic forces.
The monetary models of exchange rate determination (such
as Frenkel (1976) and Myrhman (1976)), as Bilson (1979)
argues,'appear to be unable to account for the current

short-run exchange rate fluctuations, because of their
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somewhat long-run nature. In a recent survey of the
relevant theoretical and empirical literature, Schadler
(1977, p. 225) notes:

1"

... the last four years' experience with
floating rates suggests that there may be

more to the adjustment process than the

simple monetarist argument implies. There

is for example, concern that variations of

floating exchange rates have been larger than

those of determining factors. Also, changes

in exchange rates have often exceeded dif-

ferences between countries' rates of

inflation."
The economic costs of these fluctuations indicate their
importance and put the problem in perspective. The main
costs of short-run exchange rates variability, Schadler
(1977), Artus and Crockett (1978) and Artus (1978), can
be summarised as follows: First, a rise in the costs of
international transactions because of the risk of
exchange rate changes during the contract period; these
costs, however, are not so serious as was initially thought
and, moreover, hedging mechanisms exist at moderate costs
(Crockett and Goldstein, 1976).

Second, more prolonged deviations from the long--
run equilibrium exchange rate are likely to produce mis-
allocation of resources on a world scale, create uncer-
tainty and weaken incentives for activities in inter-
national transactions unless proper compensation is pro-
vided.

Third, and more serious, according to Artus and

Crockett (1978), are the adjustment costs of eventually



correcting a disequilibrium. These involve shifts of
resources from the production of traded to the production
of non-traded goods or vice versa, with consequent in

a world of rigidities transitional unemployment of

both labour and capital which entail considerable

social and political costs. Changes in the domestic
structure of production will also affect foreign com-
petitors to the extent that relative shares in world
markets are affected.

Fourth, the possible incompatibilities in
national exchange rate policies, in the absence of recon-
ciling mechanisms, might produce political consequences
of unquantifiable costs. Finally, the short-run
exchange rate fluctuations give rise to domestic price
Qariability; and even more seriously, to the extent
that domestic monetary authorities are not capable of
controlling the money supply because of economic, social
and political costs, exchange rate changes may be self-
validating leading to inflation or deflation respec-
tively. |

The simple monetary approach to exchange rate
determination, because of its somewhat long-run nature
cannot adequately explain the short-run exchange rate
variability. The asset market approach, however, 1is
currently the prevailing framework in which short-run
exchange rate variability receives a more satisfactory

explanation. The exchange rate, as the relative price
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of domestic and foreign assets, is determined in the
short-run predominantly in the asset market by assumption,
so that the existing stock of assets are willipgly hgld
»by.aéséf hoidefs.ét>e§ery point in time. Formally,

this is shown in our model by the recursiveness of

matrix A1 in equation (2.17); changes in the goods
sector affect the exchange rate over time through the
accumulation or decumulation of real financial wealth,32
unless, of course, they affect expectations (e.g. ver-
fect foresight).

Hence, exchange rate variability is simply due
to changes in all those factors that affect the demand
for and supply of all relevant financial and real assets,
such as changes in expectations, changes in interest
rates and other rates of return, changes in risk aversion
of wealth holders, changes in tastes, or changes in
government policies that affect asset supplies or demands
or impinge on expectations. Artus and Crockett (1978)
provide a thorough analysis of the importance of some of
the above factors for exchange rate variability in the
context of an asset market approach; Schadler (1977)

provides a survey of the relevant literature.

73

32. In a model that allows for traded and non-traded goods,
to the extent that prices of the non-traded goods
are flexible, the goods market equilibrium will affect
the asset market and hence, the short-run exchange rate
determination since non-traded goods prices are
included in the deflator of real money balances.



More interesting, however, is the fact that
the asset market approach is consistent with more than
proportionate responses of the exchange rate to exogenous
asset market disturbances; i.e. a "magnification'" of
the original shock. One such common disturbance
examined in the literature, 1s a discrete change in money
supply which, as Kouri (1976) and Dornbusch (1976b) show,
produces an overshooting of the exchange rate above its
long-run path without affecting the long-run equilibrium.
In terms of our model, we have seen in Sections 2.3 and
2.6, how a speculative error in expectations leads to a
short-run exchange rate fluctuation without affecting
the long-run stationary state. On the impact of the
exogenous disturbance in the asset market the exchange
rate depreciates instantaneously and during the adjust-
ment process, it gradually appreciates relative to its
long-run path until long-run equilibrium is restored.
This short-run exchange rate fluctuation is illustrated
in Figure 2.8 which depicts the evolution of the exchange
rate (in logs) over time; the PP 1line representé the
long-run exchange rate nath described by equation (2.24).
Starting from an initial 1ong-ruh equilibrium at A,
the discrete depreciation shifts the exchange rate to B
and over time, following the dynamic adjustment path BC
it appreciates towards its long-run path at C.

As the exchange rate in the long-run is devre-

ciating by a constant rate m - because of the inflation

74



75

FP
0 to Time
Figure 2 Dynamic response of the exchange rate to an exogenou

rise in expectations under adaptive expectations.

D to t/ time.

Figure 2.9. Dynamic response of the exchange rate to an exogenou
fall in u, both under adaptive and rational
expectations.
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rates differential between the domestic economy and the
rest of the world - a gradual exchange rate appreciation
relative to its long-run path, implies that during the
adjustment process the exchange rate is rising at a
lower rate (even négative initially) than in the long -
run. In the case of Figure 2.8, after the impact
exchange rate depreciation at B, the rate falls initially
in absolute terms and then it starts rising again at a
rate lower than its long-run path.33
One of the predominant factors that affects the
asset market equilibrium is the degree of substitutability
between the various assets in private portfolios. The
higher (lower) the degree of substitutability between

assets the less (more) exchange rates have to adjust to

33. Formally, the slope of the dynamic adjustment path
BC (variable over time) is given by the following
expression (see appendix for derivation):

DInP(t) =m - A (x(t) - X)
(=) (-)

- l:gﬂ()\z - h, ) +h_ . gv](ﬂo - myetat
(=) (?) (+) () (+)

where (ﬂo - m) is the initial rise in expectations.

Given the phase diagram analysis, during the adjust-
ment process D1nP(t) is always less than m. At the
stationary state, though, at C, D1nP(t) = m.
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make asset holders content to hold the existing stock

of assets, because of the ensuing capital flows that
provide the necessary cushioning to exogenous disturbances.
The degree of substitutability between domestic and
foreign assets is related to the currency risk they
involve, which in turn is related to the degree of pre-
dictability of exchange rate changes during the period

a currency 1is held. Currency risk, as Artus and
Crockett (1978) maintain, depends on the 'thinness' of
exchange markets, on the risk preferences of banks and
other large institutional market participants and on

the increasing risk of a growing exposure to a particular
currency.

To capture the changes in asset substitutability
and the ensuing short-run exchange rate fluctuations
following changes in risk aversion, we have explicitly
incorporated risk in our model by including u as an argu-
ment in the asset demand functions. u also stands for
changes in the degree of uncertainty of expected relative
purchasing power of curréncies, which aS Artus and
Crockett (1978) put it, "make the foreign exchange market
more like a stock market where price fluctuations are due
more to changing expectations of future nrofitability
rather than current profits" (p. 14-15). Hence, changes
in the degree of substitutability among assets, or equi-
valently, changes in risk aversion and in uncertainty

about the relative purchasing power of currencies produce
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sudden changes in u and lead to short-run exchange rate
variability.

We may recall that from the analysis of the
dynamic response of the system to a reduction in u, in
Section 2.6, we have established an unambiguous exchange
rate overshooting on the impact of the exogenous change,
irrespective of the expectations mechanism. The
rexchange rate evolution over time in this case is shown
in Figure 2.9 . PP, is the long-run exchange rate
path prior to the exogenous change and PP, is the path
consistent with the new asset market conditions; PP2
lies above PP,, for the reduction in u reduces real money
balances in the new stationary state and shifts the long-
run exchange rate path upwards, reflecting a long-run
exchange rate depreciation. ABC is the dynamic exchange
rate path under adaptive expectations and AB'C' the one
under rational expectations. Because of the impact
exchange rate overshooting, both B abd B' lie above the
PP, line. The dynamic adjustment paths BC and B'C'
reflect the differences in adjustment of the system under
the two exvectations mechanisms, referred to in Section

2.6. Given that the slope of the E,'E, trajectory in

1
Figure 2.7 is unambiguously positive, as both real money
balances and real financial wealth are monotonically
rising during the adjustment process (see equation (2.38)),

the exchange rate is always appreciating relative to its

long-run path. The extent of this appreciation is a
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positive function34 of the discrepancy between actual

real money balances and their long-run value; at the
initial stages of the dynamic adjustment the exchange
rate may be actually falling in absolute terms, over
time,though,it is rising at a rate less than its long-
run depreciation (m).

Under adaptive expectations the exchange rate
will initially depreciate even more than the impact
effect (D 1n P > m) reducing further the real money stock,

provided point E, in Figure 2.4 lies above the x = o

1
schedule. As real balances start rising the exchange

rate will be gradually appreciating, rising at a rate

less than m, till the new stationary state is reached.35

34. Formally, the slope of the B'C' path is given by the
following equation (see appendix for derivation):

D 1n P(t) =m - A(x(t) - x)
) . ()

where A 1s the negative characteristic root. If at
the initial stages of the adjustment process

(x(t) - X) is high enough, it might outweigh m and
cause an absolute reduction in the exchange rate.
Actually this is the way that is drawn. At the -long-
run equilibrium at C', D 1n P, = m.

35. The slope of BC over time is given by the following
expression (see appendix for derivation):

D 1In P(t) = m - Al(x(t) - X)

) )
(-)
g : .
t {HE Ay - hv)(xz - hy) gy(Ay - hv)](vo* - Vl*)ek2t
) @ (?) +)  (?) (=)

where Al’ Az are the two negative characteristic roots.

When the net sign of the square bracket is negative, the
second term may be outweighted by the rest for small
values of t, so that the exchange rate is rising at a
rate higher than m, and this is the way that is drawn.
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From Figure 2.9 we also note that the
stationary state equilibrium under rational expectations
is established in less time than under adaptive expec-
tations, since even if the two paths have the same slope,
the B'C' path reaches the rising long-run exchange rate
path sooner, for it lies below BC. A comparison of the
slopes of the two paths (footnotes 34 and 35) reveals
that although no unambiguous formal proof can be derived,
it seems very unlikely that BC would have a sharp nega-
tive slope at some stage during the adjustment process.

In general it is noteworthy, that although we
assume instantaneous adjustment in both the goods and
asset markets, we still get exchange rate overshooting,
while Dornbusch (1976b) attributes this magnification of
initial shocks to the sluggish adjustment of domestic
prices that he assumes. Kouri (1976), however, using
a model similar to ours, shows that under perfect fore-
sight, following an increase in the rate of growth of
the nominal money stock, the exchange rate overshoots
as well. In general, as Schadler (1977, p. 256) argues:

"... the explanation for such exchange rate

behaviour [overshooting] lies in unresolved

issues concerning expectations formation,
differential speeds of adjustment among
markets, the impact of uncertainty on foreign
exchange transactions, and the economic

policy decisions."

One word of caution, however, is in order on

the use of the asset market approach as the basic expla-

nation for short-run exchange rate variability, since it



is based on somewhat strict assumptions giving dis-
proportionate weight in its structure to the asset
market with no disaggregation of the goods market and
no explicit incorporation of exogenous real shocks such
as changes in oil prices or prices of raw materials.
The modelling of changes in risk aversion and of dif-
ferential speeds of adjustment in the various markets
needs to be explored even more. Schadler's concluding
comment (pp. 290-291), perfectly reflects such reser-
vations:

"On a theoretical level, the consensus seems
to be that exchange rate dynamics are best
studied in an asset market equilibrium model,
and that without appeal to destabilizing
speculation, the model does predict exchange
rate fluctuations in excess of fluctuations in
underlying conditions. On a more realistic
level, however, it does not seem likely that
overshooting implicit in asset market equi-
librium models is sufficient to account for
the magnitude of exchange rate variations
observed recently. There seems to be little
evidence that conclusively precludes the pos-
sibility that at least over particular periods
for certain currencies, destabilizing specu-
lation has contributed to exchange rate
variations."

In the analysis so far, however, nothing was

said about government intervention in the foreign exchange

market and we have treated exchange rate fluctuations as
arising only out of exogenous shocks in the asset or
good markets, implicitly excluding the vpossibility of
moderating or exacerbating these fluctuations by govern-
ment intervention - a case much more close to the real

world. In the next two chapters, using the framework
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developed so far, we try to comparatively examine the
exchange rate dynamics under free and managed floating
for different specifications of the expectations mech-

anisms.
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APPENDIX 2

A2.1 Short-run Comnarative Statics

Linearising the short-run ecuilibrium

conditions, equations (2.16a) - (2.16d) of Section 2.3,

we have:
Al[dP dF dS dB]' = Bl[dM dv dm du dY dT 4G dB]" (A2.1)
where
(1 - flw)gf 0 0 0
M
—fzw ?‘ _]. O 0
A1 = (A2.2)
+ M "y
(-C p™ Cw)—Z -(1 - C D)1 -1 0
y p y
M
m— 0 0 -1
P2 e
2 .1

and
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(1-£1,)p 1w 10 f1u -fly 0 00
£, 1 -f -f £, -f o 0 0
2wP 2w 2w 2u 2y
Bl =
1 . M
(-C DN+CW)F Cw-(l—C D)l -C DP 0 -(1-C D) -C D 1 i
Yy y Yy y Yy
1
m= 0 0 0 0 1 -1 -1
P
L.
(A2.3)

The determinant of the matrix of coefficients,

IAll, is unambiguously negative, i.e.
_ _ M o
ALl = - - £, Lz <05 since 0 < £, <1 (A2.4)

Using Cramer's rule the comparative static
effects of changes in the exogenous variables are as
follows:

(a) Effects of exogenous changes on the vrice

level (exchange rate)

dp _ P
™M’ 0 (A2.5)
£
%% - 1w i <O (A2.6)
(1_f1w)L7
P
£
@®- 1m >0 (A2.7)



P .. lu__ o (A2.8)
du (1-f )11
1w’ 2
P
£
b __ 1 — <0 (A2.9)
1w ;7
dp _ 4P _ dp _
Irac-a - 0© (AZ.10)

(b) Effects of exogenous changes on the stock of

foreign exchange:

dF _
-0 (A2.11)
f
dF _ 2w
(;) é*)
dF_ 17" 2w _
dF_ g, 4 TS - ? (A2.13)
(+) (+)
(;) ig+)
dF _ 1u’ " 2w
I - qu + TT:TI;T (A2.14)
SRR CS
Defining a = - flE:>O ince £, > |f, | and
g £ Since Iy 2yl an

substituting in (A2.14) we deduce that



that is iff restriction (2.9c) holds, i.e.

0 iff a = - 1Y =

86

fow ¥ Ty

Hh| Fh

f

2u 2w

(A2.15)

the effects

of a change in u on foreign exchange stock are exactly

offset by the consequent (because of a change in u)

changes in real money balances.

account

dS

_ 1 M _ ' _
= TKIT . ;7 [ny(l flw) + fly fzw] ? (A2.16)
(- =) (+) (+) (+)

dF
-E -0 (A2.17)

(c) Effects of exogenous changes on the current
balance:

g% =0 (A2.18)
_ 35,28 dp 23S dF 35 4B

A% oP © dv ?F * dv 3B ° dv
= - [C, - (1 -C p)i] (-

y
f
1w
-(- Cpm + C ) +7= (-
yD w' (1 flwi
f
. 2w
-(1 - C {i = (-
yD (1 flwi
+ 0 < 0 ; given restriction (2.9b) (A2.19)



dr ~ 57 T3P * dn T 3F " dn | 3B dn

M
= C —_ (+)
yD P
- (- Cpym *C) i (+)
yD (1-£,)
f £
. 1w 2w
- (1-¢ i lf ] ?
YD 1 27 (1 le)
+ 0 (A2.20)

The 3S/3F.dF/dm term is ambiguous because

dF/dm is ambiguous. 9S/9F = - (1 - C p)i is negative

because the reduction in absorption cht a rise in F
causes through its negative effect on real disposable
income (fall in interest earnings out of a given stock
of real financial wealth), is less than the reduction in
the service account, if the marginal propensity to con-
sume out of disposable income 1is less than one. The
dF/dm term is ambiguous because a rise in exnectations
increases on the one hand the demand for foreign exchange
(fzﬂ) due to our gross substitutes assumption, but on

the other, it causes an increase in prices and hence, a
reduction in real balances and wealth which decreases

the demand for foreign exchange. If dF/dm < O then

dS/dm > O unambiguously, while if dF/dm > O the sign of

dS/dw depends on the relatively strength of 3s/3m and
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(3S/3P) (dP/dw) on the one hand and (3S/3f) (dF/dn) on the
other. In the latter case, however, the positive effect
(direct) of a rise in m on the current account and the
indirect effect of a rise in.prices most probably will
outweigh the negative effect of a rise in F. To show
this let us allow the parameters of the model to assume
those values that maximize the possible negative effect
of a rise in F on the current account, i.e. let fzTr = - flTT
and f31r = 0 so that any increase in expectations causes

a shift out of domestic money into foreign exchange only,
so that there is the maximum fall in the service account.

Let also C D = O so that any fall in interest earnings

y
does not cause any reductions in absorption - the positive

effect of an increase in F on the current account 1is

minimized. Equation (A2.20) then becomes:
(W
ds _ w Ty
ar - " fin L= ) ] (A2.21)
w
() (+)
(AZ.21) is positive if f, < C,/1i- Allowing some pos-

sible values for the parameters, say Cw = .07 from Ando
and Modigliani (1963) and i = .10, then f3w < .7 which
is well within the acceptable range of values for f3w.
(0 < fry < 1). Thus, the higher the marginal propen-
sity to consume out of disposable income and the lower
the foreign nominal rate of interest, the more easily

the positive sign for dS/dm prevails. In any eventuality,



however, dS/dm has to be positive for dynamic stability

and so it might ultimately be considered as one of our

stability conditions.

dsS _

@
wn
cirdg

|

I
Q|
=le

+
2
oV}

lu
B L A e e e

Yy

- (1 - C'D)i[fzu +

y

Restriction (2.9c), however,

for (A2.22) to be negative - though not necessary.

f

dB
du

(-)

£, T%gTEQT] (?)  (A2.22)

a_Y——_-(l-CD)
y
. fl
- (- Cym +C) -
yD w’ (1 flw
y
=7
dS _
aT_CD>O
y
%% =-1<0
ds - i<o0

&

3w (1-f

is sufficient

1w

(+)
=)

(?)

(A2.23)

(A2.24)

(A2.25)

(AZ2.26)



(d) Effects of exogenous changes on the issue

of government debt:

- 0 (A2.

de__(__TTfm'"‘ <0 (A2

dv 1 - 1w .
- f . m

dB _ _ 1=

Qé _ flu' m <o (A2

du (1 - flwi :
. f . m

dB _ _ 71

av - 1= flw <0 (A2.

dB _ _

aT " 1 <O (A2.

dB _

a—G“ =1>0 (AZ.

B=i>o (A2.

27)

28)

29)

30)

31)

32)

33)

34)

Given equation (2.15), the effects of exogenous

changes on the accumulation of real financial wealth (V)

are given as the sum of their effects on the current

account and the issue of government debt.



A2.2 Long-run comparative statics

Linearising the long-run equilibrium conditions
(2.21a) - (2.21d) of Section 2.4, considering 7 as exo-

genous equal to m, given by condition (2.21e), we have:

A2 [dM dv dF dB ]' = B2 [dY du dT 4G dB]! (A2.35)
where
(f1, - D £ 0 0
A2 =
(-C D" + Cw) Cw - (1 -2¢ D)i (1 - C D)i -1
Y Yy y
-m 0 0 -1
i ]
(A2.36)
-f1y _flu 0 0 0
BZ = (A2.37)
1-CpH 0 Cp -1 -i
y Yy
0 0 1 -1 -i
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The determinant of the matrix of coefficients,
|A,|, is unambiguously positive given restrictions (2.9b)
and (2.9a):

= - (flw - 1)(CW - (1-C D)i) + flw(— C p™ t Cw)

y y
(-) (+) (+) (+)

-(1-C p)ilf, (£1,71) - £ 6,01 +m £, >0

y
(+) +) () (+) (+) (+)

(A2.38)

Using Cramer's rule, the long-run comparative

static results for real money balances are as follows:

%g = TK%T {fly (Cw - (1 - CyD)i) + flw(l - CYD)
(+)  (+) (+) (%) (+)
-(1 -¢ D)i[— fiy £, * f2y flw]} > 0 (A2.39)
(+) (+) (+) (=) (M) |
(+)  (+) (+) (+) (+) (+)
-(1 -¢C p)i fzﬁ flw} > 0 (A2.40)

y
(+) <) (+)
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. TA_zT flu €p - D <0 (A2.41)
) () (-)

af _ an

G- a8 - 0 (A2.42)

The comparative static effects on real financial

wealth are:

o

v T%ET'{' (f1, - DA =€) - £,(- Cpn+ C)
+) =) CO IR €O IR €Y

[a¥

#(1-C )i £, (£1,71) - (1-C )i £ £, - mfy ) =7
y

y
(+) (-) (=) (+) (+) (+) (+)
(A2.43)
%% ='FK§T{' £u(- CyD“ * ) (1'C>,D)i £oulf,~1)
(+) (+) (+) (+) -) (=)

-(1-C D)i flu f - mflu} = ? (A2.44)

2w

Yy
(+) (+) () (+)

Restriction (2.9c) is a sufficient condition -
though not necessary - for (A2.44) to be negative. Note,
that we are using (2.9c) to facilitate our short-run and
long-run comparative statics, without any loss of’gener—

ality.



dv _ 1
(+) (-) (+)
%% - %% =0 (A2.46)

The effects on the stock of foreign exchange

are as follows:
Iy = -'IA—Z-I— {fl)’ [fzw(Cw - (1-CyD)i) - fzw(' CyDﬂ + CW)]

- fzy[(flw—l)(Cw—(l-CyD)i) - £y, (- cyDn + C)]

- a-c D)i[fZW(flw -1 - f1w wa]

y
- m [—flw f2y + fly fzw]} = ? (A2.47)
dF _ 1 ;
du ]Azr{flu waEFw - (1-CyD)ﬂ -ty f2w(- CyDTT * C)

- qu(flw - 1)(Cw - (1-CYD)i) + f2u flw(- CyDﬂ + Cw)

- m(- f1 f + f

W« f2u } o= 2 (A2.48)

lu wa)

Restriction (2.9c) is again sufficient for

(A2.48) to be negative.

&

- TﬂiT{(l - CyD)[fZW(flw - 1) - fq, f,,0} <0 (A2.49)
(+) +) +) (=) (+) (+)



dF _ dF _ 4 (A2.50)

Finally, the comparative static effects on the

issue of government bonds are:
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o - TK%T nlf, (- € p) * £, (€ - (- € D)
") + ™
-m(1 - CyD)i[-flw foy * f1y £} <0 (A2.51)
(+) (+) (=) (+) (+)
a3 - mizl--l{-mtflu(cW - a- CyD)i)]
(+) (+) (+) ,
-m(1 - CyD)i[—f1W f2u + flu fzw]} <0 (A2.52)
(+) (+) (=) (+) ()
& = TK%T {-cme C £, (£, S1D(C, - QA - CyD)i)
5 @ () ()
£, (-C pm + C) + (1 - C )ilf, (£, - 1)- £, £, 1} <0
y y
() (+) : (+) (+) (=) (+) ()
(A2.53)
g TK%T tn £, - (f, - D, - A - CyD)i) N flw(-CyDn +C)
(+) () (-) (+) . (+) (+)
- Q- CyD)i (£, (£1,-1) - £, £,.7) > 0 (A2.54)

(+) +) (=) +) ()
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E=i>0 (A2.55)

A2.3 Dynamic Stability

(a) Adaptive expectations: The dynamics of the system

in this case, are described by the following system

of differential equations (see Section 2.5):

m=f8(m-%-1); O0<B<1 (A2.56a)
x = g(v, m) : g8y > o, g, < 1 (A2.56b)
Vv = h(v, w) ; hV < 0, hTT > 0 (A2.56¢c¢)

Linearising around the long-run stationary state we get:

T+ Bx = - B(m - M) (A2.57a)
0 = gﬂ(ﬂ - ﬂo) - (x - xo) + gv(v - vo) (A2.57b)
v = hﬂ(n - ﬂo) + hv(v - vo) (A2.57¢c)

or in matrix notation

i - B 7 7]
1 B O ™ -B 0 0 F(ﬂ - no)
O 0 O x| = g -1 gy (x - xo) (A2.58)
0O 0 1 v hTr 0 hv (v - VO)

L 4L L U .




For non-trivial solutions the characteristic polyonyum

should be equal to zero, i.e.

-(B + 1) -BA 0
g -1 g, = 0 (A2.59)
hTT 0 (hV - A)

with the following characteristic equation:

(1+Bgﬂ)>\2 + l-B - hv(l + Bg.) + Bh,n.gv])\ - Bhv =0 (A2.60)

-) (- (-] (+) (+) -)

According to the Routh-Hurwitz theorem (see Samuelson,
1947), the necessary and sufficient conditions for the
real parts of the characteristic roots of a second degree
polyonyum to be negative - the requirement for local
stability - is that the coefficients of the characterisfic
equation are all positive. Thus, the condition for

local stability reduces to
(1 +8g) >0 or |B.g [ <1 (A2.61)
To derive the phase diagram analysis under

adaptive expectations, totally differentiate (A2.56b) with

respect to time, i.e.
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x =g m+ g, v (A2.62)
Substituting % from (A2.57a) and v from (A2.57b) we have:
(1+Bg, )% = (g, h, - Bg )dm + g h dv (A2.63)

Substituting dm from equation (A2.57b), we derive the

equation of the x = o locus, i.e.

1 g
(1+8g, )% = (g, ,h -Bg )—dx + [%th - —X(gvh1T - Bgﬂ{J dv
™ g'ﬂ'
(A2.64)
from which we have:
1 (+) ((+) (h+) (h-)(-)) é+) (-)
X - - g
_ _Ev By M v En AN 0 (A2.65)
dv | =0 (g, h; - 8g.)
(+)(+) (=)
provided
h . &
g >y T (A2.65)
v h
™

If the inequality sign of (AZ2.65) is reversed,
the slope of the X = o locus is ambiguous. Deviations of
real money balances from their long-run level are self -

correcting, since
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. () () ()
o _ ey - Py - BEl) (AZ.66)
9x |v=const. g, (1 + Bg.)
-)  (+)

given stability condition (AZ2.61).
Substituting dm from (A2.57b) in (A2.57c), we

derive the equation of the v = o locus, i.e.

h . g  h
oo Mmoax s (- " L av (A2.67)
g, Sr 7T
from which we have:
d g;) ) h
X - 8
— =g, -—~-—"%0 as g <-L—T  (A2.68)
dv |v=o0 h h
TT ™
(+) (+)
g )
v g
_ = TV LU, g,) 20 as
dv [x=const. g hTr
(-
h . g
g, < +—7= (A2.69)
o

(b) Perfect foresight: The following system of differential

equation describes the dynamics of the system under perfect

foresight:
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~
I

g(v, m - X); g, > o, 8y < 0 (A2.70a)

h(v, m - X); h <0, h_>0 (A2.70b)

s
1

Linearising (A2.70) around the stationary state we have:
gﬂi = -(x - xo) + gv(v'- vo) (A2.71a)
hﬂx + v =0 + hv(v - VO) (A2.71b)

or in matrix notation

g8, 0 X -1 gy (x - xo)
B (A2.72)
hTr 1 v 0 hV (v - VQ)
For non-trivial solutions the characteristic equation
should be equal to zero, i.e.
-(1 + g A) gy
=0 (A2.73)
—hﬂx (hv - )
with the following characteristic equation
2 ' -
g A" 1 - hV_.gTr + gv'hw) - hv =0 (A2.74)

The signs of the coefficients of (A2.74) are as follows
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b=1-h, .g +gh =2 (A2.75)
-) (=) (+)(¥)

Hence, since -4ac = 4gﬂ.hV > 0 and b2 > 0,
the characteristic roots are real and of opposite signs;
a sufficient condition for a saddle point.

Equations (A2.71a) and (A2.71b) represent the
X= 0 and v = O curves respectively of the phase diagram
in Figure 2.5. From (A2.71a) we note that the x = 0 is

upwards sloping since

Polico = 8y > O (A2.76)

and that deviations of real money balances from their
long-run level are cumulative, i.e.
X =

1
9x|v=const. E; >0 (A2'77)

Substituting x from (A2.71a) into (A2.71b) we derive
an expression identical to (A2.67), which again gives
an ambiguous slope for the v = O locus and an ambiguous
reaction of the accumulation of real financial wealth to

discrepancies of its stock from the long-run level, i.e.
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(+) (-)() (+)
h

. h .g h .g

oV _ . v e _ < v'en o >

9v|x=const. E; ( Eﬂ gv) >0 as h < 8y
) () (A2.78)

d
an () ) )

- g - g

%§|V=O T m%ﬁ_l T8y S0 as X T2 &y (A2.79)
T T

(+)

AZ2.4 Dynamic response of the system to exogenous changes

(a) Exogenous rise in expectations (adaptive expec-

tations). The inflationary expectations, the stock of
real money balances and the stock of real financial wealth

can be written as a function of time, i.e.

m(t) = m+ Alexlt + Aze)‘zt (A2.80a)
x(t) = x + Bt 4 B et2t (A2.80b)
v(t) = 7 + cleklt r o et2t (A2.80c)

where A, B and C are constants, Xl and Az are the two
negative roots of the characteristic equation (A2.60)

and m, x and v are the stationary state values of expec-
tations about inflation (= m), real money balances and
real financial wealth respectively. This particular
form of equations (A2.80) was implicitly used in AZ.3(a)
to check the stability of the model under adaptive expec-

tations. The relationship between the constants A, B



and C can easily be established from the characteristic

matrix, i.e. from (A2.58) we have:

— —
[ (g + ) _8) 0 i
g -1 g, B | =0 (A2.81)
hTr 0 (hv - A) C
. 4 L -

Since the three equations in (A2.81) are not independent
from each other given (A2.59), using the two characteristic

roots A, and A, we derive from (A2.81) the following

1
relationships:
(g - hy) (A - hy) |
A = —~—H;———— Cy s A, = ———~E;~—— C, (A2.82a)
B1 = 8. A1 * gy C1 ; B, = g A2+ gy C, (A2.82b)

Given that at t = O we have an exogenous rise
in expectations that does not affect the long-run
stationary state, the following initial conditions are

implied:

n

<
I

<

v (0) (A2.83a)

and

(A2.83b)

]
3
v
=1

m(0)

- Letting t = O in (AZ.80a) and (AZ2.80c) and using (AZ2.83),

we have
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-7 - A (A2.84)

(AZ2.85)

k, _ k, _
A1 = - (ﬂo - m); A2 = (ﬂo - )
(ky = k) T kg k)
(AZ.86a)
1 1
C, = - (v - m); C, = (n =~ m)
1 2 (o}
(p = k) (e - %)
where
(A, - h) (A, - h)
k, = 1 v k, = ~2Zz v (A2.86b)
h h
w T

Note that Ai = hV is not a solution to the characteristic
equation (A2.60) because for this value the characteristic
polyonyum (A2.59) is different from zero.
Substituting (A2.86a) into (A2.82b) we have
gnkz ¥ &y

B, = ————— (m

- ) (A2.87)
2 (kz _ kl) o]

Taking the time derivatives of (A2.80b) and

(A2.80c) we have:

x(t) = A,B,e Tt 4+ ) B 2t

181 282 (A2.88a)
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V(t) = A C,e T 4 a g et2t

11 ,Cy (AZ2.88Db)

Substituting B, from (A2.80b), B, from (A2.87), C, from

(A2.80c) and C, from (A2.86a) and using (AZ.86b), we
have:
%(t) = A;(x(t) - X) + [g (A,-h ) +h (n_-myer2t
1 » [%w 2 v e g%] 0
(A2.98a)
V(t) = A (v(t) - V) + h (n - ;)ekzt (A2.98Db)

which give the rate of change of real money balances and

real financial wealth during the adjustment process (see

Figure 2.6). Since x(t) m - DInP(t), (A2.89a) becomes

Apt

DInP(t) = m -~ Al(x(t)-f) [%W(Xz-hv) + gvhé](ﬂo-?)e
(A2.90)
which gives the slope of the dynamic exchange rate path BC in

Figure 2.8.

(b) Exogenous fall in u

In the case of adaptive expectations we have

the following initial conditions:

=
[

A
1]

(A2.91a)

<
™
e
| —
I
<
»*
A
<
*
I
<

(A2.91b)
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where vl* is the stock of real money balances at the new
long~-run equilibrium. Using a similar procedure as

before to estimate the constants A, B and C, we have

g k k2 + gy k

1 2

B, = - P— W * - v*) (A2.92a)
17 %
g k, k, + gk
B, = 1 2 ¥ L r - v (A2.92b)

Letting t = O in (A2.80b) we have:

x(0) = x + Bl + B2 = X, (A2.93)

Substituting B1 and B2 from (A2.92) we get

X, = X + gv(vo* - vi*) < X (A2.94)
(+) (-)

Since X, < X real money balances on the impact of. the
exogenous change overshoot their long-run level. Sub-

stituting B, from (A2.80b) and B, from (A2.92b), (AZ2.88)

1 2

now becomes

x(t) = xi(x(t) - %) (A2.95a)

& e o e Aot
-gig(kl—hv)(Az-hV)+gv(X1-hv{}(vo -vi¥)e 2
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which gives the rate of change of real money balances
during the adjustment process under adaptive expectations
(see Figure 2.7).

Similarly, following a similar procedure, the rate

of change of real financial wealth during the adjustment

process reduces to
V(t) = A; (V(E) - v *)

\ Ayt AZ2.95b
“(A - B (v * - v *)eM ( )

1

Substituting x(t) with its equal in (A2.95a), we derive

the slope of the exchange rate path BC of figure 2.9, i.e.

DlnP(t) =m - A; (x(t) - X)

g | | ot
+ [}_1_ O‘l _ hV) O\z:._ hv) + gv()\l - hv)-l (VO* -V )p"2

™

(A2.96)



Under rational expectations real money
balances and real financial wealth are given by the

following equations

il
|
+
=
o
>
b=
+
+
b=
(¢
>
(W]
r+

x(t) (A2.97a)

1
<

+
oY)
(¢]

v(t)

where Al and Az are now the two characteristic roots of
the characteristic equation (A2.74) and A and B is a
new set of constants. One of the roots is negative

(say Al =X < 0) and the other is positive (Az > 0).

Hence, for a stable long-run equilibrium
A, =B, =0 (A2.98)

with (A2.97) becoming

At

[
I

+ Ae

x(t) (A2.99a)

At

[
<
+

v(t) Be (A2.99b)

From expression (A2.72) we have the following relationship

(1 + g \) g, A

0 (A2.100)
- h_ A (h
m

(A2.97b)
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from the first row of which we have
A = B (A2.101)
Using the initial condition (A2.91b) in (A2.99b) and

solving for B we have

g _
* * ' = v * * .
o vy ) and A T+ &% (vo vy ) (A2.102)

m

B = (v

Substituting A in (A2.99a) we get

gv At

T+ g1 (vo* - vl*)e (A2.103)
T

x(t) = x +
For t = O we get the stock of real balances on the impact
of the exogenous fall in u under long-run perfect fore-

sight, i.e.

(+)
(o) = x + Sv (v_* —.V *) = x ' <X (A2.104)
xto (1 + gﬂxi 0 1 o )
-)E) (-)
Since x ' o< X, we have overshooting. Sﬁbtracting (A2.94)

from (A2.104) we observe that the overshooting under

adaptive expectations is greater since
(+) (=) ()
x' -x) = - By Byt (V.* - v.*) > 0O (A2.105)
0 o} (1 + gﬂki Vo V1 )
) &) (-]

Taking the time derivatives of (A2.99) and substituting

A, from (A2.99) and B from (A2.102) we get the rate of

1
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accumulation of real money balances and real financial
wealth during the adjustment process under rational

expectations (see Figure 2.7)

x(t) A(x(t) - x) (A2.106a)

At

v(t) Alv_ * - Vl*)e

o (A2.106D)

From (A2.106a) the slope of the exchange rate vpath during

the adjustment process (B'C' in Figure 2. 9) is
D 1In P(t) = m - A(x(t) - x) (A2.107)

The formal analysis of this section underlies

the analysis of Sections 2.6 and 2.7 of the text.
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CHAPTER 3

EXCHANGE RATE DYNAMICS UNDER MANAGED FLOATING

3.1 Introduction

After the collapse of the Bretton Woods system
in March 1973, the major industrialized countries, faced
with substantial uncertainty concerning future balance of
payments developments, allowed their currencies to float
in view of the persisting marked differences among national
economies with respect to levels of economic activity,
inflation rates, interest rates and structural changes.
The short-run exchange rate variability that resulted and
the potential economic costs that it entails, led many
central banks to intervene in the foreign exchange market to
correct disorderly market conditions or to mitigate excessive
exchange rate movements or even to drive rates aggressively
in a particular direction for various economic or political
reasons. The most widely used means of exchange rate man-
agement include: capital or current account restrictions,
official foréign borrowing, monetary or interest rates
policies, but mainly purchases or sales of foreign exchange
in spot or forward markets.

In spite of this intervention, which ironically
had led initially to a greater reserve usage than under

fixed rates (Williamson 1976) contrary to expectations to
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the opposite (Williamson 1973), exchange rate changes in
the major industrial countries were used as the main
mechanism of adjustment in balance of payments develop-
ments (IMF 1978, 1979). A general account of the major
developments during the recent floating period is giveh,
apart from the IMF annual reports, in McKinnon (1976a),
Brown (1796) and Tosini (1977).

The International Monetary Fund in June 1974,
reflecting a general implicit agreement that the behaviour
of governments with respect to exchange rates should be a
matter for international surveillance, adopted a set of

non-binding guidelines1 which recommend that members:

(1) should prevent or moderate day to day and week
to week movements in exchange rates,

(2) should moderate reversible movements in their
rates from month to month or quarter to quarter,

(3) are allowed to act aggressively to lead their
exchange rates towards a medium-term-norm agreed
with the Fund, and

(4) should consult the Fund about their desired reserves
levels, should take into account the interest of
the countries in whose currencies they intervene

and should refrain from the use of current account

1. These guidelines have been adopted by the executive board
of the IMF in June, 13, 1974 and are included in appendix
IT of IMF (1974), pp. 112 - 116, and in the appendix of
Mikesell and Goldstein (1975) and Fleming (1975).
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restrictions.

" A number of academic papers also discuss the
rules that should govern intervention in the foreign
exchange market. Mikesell and Goldstein (1975) suggest
certain rules for intervention based on various policy
motivations, which relate in general to permissible changes
in official reserves between reporting periods. In contrast,
two ofher papers refer to the mechanics of intervention
rather than the presumed motivation. First, the '"leaning
against the wind" proposal (Tosini 1977) refers to a
non-aggressive intervention to symmetrically and smoothly
resist exchange rate movements without actually fixing the
rate to a particular level. This proposal is reflected in
guidelines (1) and (2) of the IMF which require smoothing
and moderating intervention.

The second, the '"reference rate proposal’ put
forward by Ethier and Bloomfield (1975), is of a non-
mandatory nature and requires the setting of a structure
of reference rates, revised periodically through some defined
international procedure and that central-banks should
undertake not to sell their currencies at a price below
their reference rates,by more than a fixéd percentage
(possibly zero) or Buy their currencies at a price exceeding
reference rates by more than the fixed percentage. The
reference rate proposal is very similar to guideline (3)
of the IMF, and in fact Ethier and Bloomfield consider

their proposal as an implementation of guideline (3), in
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which reference rates are equivalent to medium-term target
zones for exchange rates, together with a suggested
substitution of permissible intervention for the mandatory
one recommended by the IMF. Willjiamson (1975), extending
the reference rate proposal considers it as strengthening
the IMF's guidelines and as providing the focus for
stabilizing speculation. Its implementation, he argues,
would permit attainment of the objectives of symmetry in
the adjustment mechanism and control of global liquidity
which could be achieved by the introduction of multicurr-
ency intervention and asset settlement.

Both proposals, however, present practical and
theoretical difficulties. Leaning against the wind is
optimal so long as market forces are moving the exchange
rate excessively in one direction; if, though, rates are
moving towards a new long-run equilibrium level, this inter-
vention rule would hinder the attainment of the equilibrium
exchange rates. It might be more important, for example,
to act aggressively to drive the exchange rate towards its
new long-run level minimizing the discrepancies between
spot and medium-term exchange rates consistent with
effective balance of payments adjustment. The establish-
ment of an internationally agreed set of reference rates for
all countries, on the other hand, is far from easy, given
the uncertainty about the implications for exchange rates
of changes in the structure of world trade that character-

ized the 1970s. The attainment of such medium-term '""norms"
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is unlikely to be politically feasible,given the persist-
ence of marked differences in national economies as far as
inflation rates, interest rates and levels of economic
activity are concerned. The establishment of such a
structure of reference rates presupposes some degree of
stability of underlying economic conditions and some
harmonization of national economic policies.

In the light of these feservations,it is perhaps
not surprising that no attempt was made to implement the
IMF guidelines or the reference rates proposal. The new
Articles of Agreement of the IMF express the exchange rate
obligations of members in more general terms; the amended
article IV in particular, maintains that:2

"members shall avoid manipulating exchange

rates or the international monetary system

in order to prevent effective balance of

payments adjustment or to gain an unfair

competitive advantage over other members."

In April 1977 the IMF issued some specific principles3
for the guidance of members' exchange rate policies which
avoid precise formal rules. Instead they establish proced-

ures that would allow continuous and effective surveillance

by the fund,while individual countries are left free to

2. IMF (1976), p. 228.

3. The relevant decision of the IMF executive board is
reproduced in appendix II of IMF (1977), pp. 107-109
and in the appendix of Artus and Crockett (1978)
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follow any exchange rate arrangements they wish.
The literature on intervention policies and
managed floating has dealt with a variety of the issues

raised by the new status quo. Some papers try to justify

a case for government intervention: Day (1977), using a
simple model of exchange rate determination, argues that
official intervention in the foreign exchange market on a
quantitative basis is required to avoid any necessity for
the build up of large open positions by private specul-
ation. Lipéchitz (1978), using a simple IS-LM model with
domestic supply and demand shocks, makes a simple case
for intervention in the exchange market in order to
stabilize domestic absorption.

Girton and Henderson (1976, 1977) analyse
central bank operations in foreign and domestic assets
in a short-run partial eqﬁilibrium portfolio balance
model. Williamson (1976), in a simple stochastic general
equilibrium flow model, examines the determinants of
reserve use and the trade-off between exchange rate
flexibility and the extent of reserve-use with the gov-
ernment intervening according to the 3rd guideline of the
IMF (reference rate proposal). Black (1976), in a critical
comment, modifies Williamson's results for the case of
rational expectations.

Kouri (1976) and Henderson (1978) examine the
impact, long-run and dynamic effects of a once and for all

foreign exchange market operation, in a portfolio balance
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general equilibrium model. Finally, in an empirical
context, Artus (1976) examines the behaviour of the
deutschmark-dollar exchange rate for the recent floating
period with an explicit incorporation of government inter-
vention; the reaction function used reflects both the
leaning against the wind and the reference rate proposals.
Branson et al. (1977), on the other hand, in an empirical
study of the same exchange rate use an endogenous govern-
ment reaction function derived through a process of min-
imizing the welfare costs of divergence from the target
values of the exchange rate, the money supply and the
reserve stock.

Our analysis is an attempt to incorporate a
government reaction function in a general equilibrium
portfolio balance model and to compare the resulting
exchange rate dynamics under managed floating with those
under free floating. Apart from assessing the effective-
ness of the intervention policy and the determinants of
the degree of reserve use involved, our analytical frame-
work allows a rigorous examination of the effectﬁ of
stabilizing and destabilizing speculation on dynamic ex-
change rate behaviour. First, however, government inter-
vention needs to be justified in the world described by
our model.

The neoclassical basic format of our model,
analysed in detail in chapter 2, because of its highly

abstract nature and its rather strict assumptions about
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wage and price flexibility, the law of one price and the
instantaneous clearing of all markets, allows no economic
costs to short-run exchange rate variability. The resulting
short-run price fluctuations do not affect the allocation

of resources or the government policy; they simply cause
corresponding variations in domestic consumption and absorp-
tion. To justify government intervention we postulate that
the government is sensitive to price variablility which
affects negatively some implicit government welfare
function. Thus, the monetary authorities intervene in the
foreign exchange market to minimize the welfare costs of
short-run price Variation.4 Formally, the government is
assumed to have a loss function the minimization of which
dictates a specific government reaction function. More
specifically, the central bank intervenes in the foreign
exchange market in order to minimize the welfare costs of
deviations of the spot exchange rate (price level) from its

expected long~run path. Such an intervention rule can

4. Short-run price variability,through its effects on
private wealth,causes fluctuations in domestic
consumption and absorption in general. . Therefore, to
the extent that government intervention moderates
price variation, it stabilizes domestic absorption as
well. See Lipschitz (1978) for a government inter-
vention function directly concerned with stabilizing
domestic absorption. Use of a more realistic model,
allowing explicit economic costs to exchange rate
variability,will render our analysis mathematically
intractable.
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formally be presented as follows:

Fg(to) = 2[%(to) - F(toi]; 2 >0 (3.1a)
F IS 3.1b
g(to) = - E;;;S— (3.1b)
Fg(t) = SE’(t) - ?(t):]; § >0 (3.1¢)
. I*.ig(t)

Fg(t) = - ) ;. t >ty (3.14d)

where Fg is the change in the private sector's holdings

of foreign exchange due to the intervention policy. P(t)

is the spot exchange rate, P(t) is the government's estimate
of the long-run exchange rate and %2 and § are positive
intervention parameters. The intervention rule amounts to

a government purchase or sale of foreign exchange from the
private sector, depending on the discrepancy between the
spot rate at a particular time t and its reference rate,
given the intervention parameter. In return, the

government sells or buys domestic money (Mg).

On the impact of any exogenous change (time to)’
the government changes discretely the composition of
private portfolios through exchange market operations
(equations {3.1a) and (3.1b). Equations (3.1c) and (3.1d)

describe how the stocks of Fg and Mg vary over time.
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The intervention policy can equivalently be
effected by exchanging foreign bonds for domestic money,
with an added complication on the service account.

Because domestic bonds are denominated in foreign currency,
domestic open market operations are also foreign exchange
market operations. An exchange of domestic with foreign
bonds, though, will have no effect because they are
perfect substitutes.5 |

We are not interested in deriving the optimum
reaction function that minimizes a given loss function
but rather, we start with a particular intervention rule,
the very existence of which implies an implicit loss
function which justifies also the intervention policy.
Hence, our approach is quite different from that of
Fischer (1977), Henderson (1979) and Boyer (1978). Boyer
in particular, dealing with a simplified stochastic model,
derives an optimal exchange rate policy permitting the
appropriate degree of exchange rate flexibility, given the
deterministic and stochastic structure of the economy;
such an analysis is conducted in terms of the techniques
developed by the literature of targets, instruments and

indicators under uncertainty.6

Our postulated government reaction function

5. See Girton and Henderson (1977) for a thorough analysis
of central bank operations in the foreign exchange market.

6. For the targets, instruments and indicators literature
see Brainard (1967), Poole (1970) and Friedman (1975).
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(3.1) is identical to the reference rate proposal of
Ethier and Bloomfield (1975) and the 3rd guideline of the
IMF, where our P(t) correspond§ to the reference-rate of
Ethier and Bloomfield and the IMF's exchange-rate medium -
term target zone. A similar government reaction fynction
is also used by Williamson (1976), Black (1976) and Artus
(1976). We maintain the non-mandatory nature of intere
vention recommended by Ethier and Bloomfield, but we

assume that the reference rates path (P(t)) is determined
by the domestic government alone and not through any
consultation with the IMF or an internationally agreed
process. Given the format of our model, however, variations
in P(t) would not affect the world structure of exchange
rates for we only have two countries with one degree of
freedom (given that P* is constant). If more than two
countries are introduced,things become quite different, for
in the absence of any reconciling mechanism, such behaviour
might lead to incompatible national policies, to possible
asymmetries in intervention and it could complicate the
choice of intervention currencies.’

To make our intervention rule operational, we
need to specify the way in which the government forms. its
expectations about the long-run equilibrium exchange rate
path, the estimate of which, as will be shown, has consid-

erable implications for exchange rate dynamics, the long -

7. TFor a more thorough analysis of these issues see
Fleming (1975) and Williamson (1975).
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run stationary state and the stability of the whole system.
In particular, we postulate that the government reference
rate at every moment in time, or alternatively the

government's estimate of the long-run exchange rate path,

is given by the following expression:

(3.2)

where M® is the stock of real money balances expected by
the government to prevail in the long-run. Ms(t) is the
nominal money stock at every moment in time. On the
impact of any exogenous change, the government works out
the implications of the exogenous disturbance for the
long-run stock of real money balances and adjusts its

reference rate accordingly, i.e.

= MS(t) S =€
P(t) = — = M7(t) L (M7); L'() <O (3.3)
M

From the long-run comparative statics of chapter
2 (summarised in table 2.5), the long-run stock of real

money balances, M*, can be written as a function of

exogenous variables, i.e.

M* = M*(Y, u, T, G, B) (3.4a)
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Hence, the government reference rate can be

written as
P(t) = aMo(t).L(Y, u, T); a>0 (3.5a)

L <O,Lu<O,L >0 (3.5b)

Y T
where Y, u, and T represent now the levels of these
variables expected by the government to hold in the long -
run. Exogenous disturbances that are expected to reverse
themselves, do not affect the government's estimate of the
long-run exchange rate, even if the exogenous shocks affect
the long-run stock of real money balances. Therefore, in
cases of reversible exogenous changes or of short-run
disturbances that leave the long-run equilibrium unaffected,
the intervention rule (3.1) amounts effectively to a lean-
ing against the wind policy. o is a parameter reflecting
the relative precision with which the government predicts
long-run real money balances. If o = 1, the government
has long-run perfect foresight and if o # 1, the govern-
ment's estimate of long-run real money balances deviates
from its true value, indicating that the government is using
the wrong estimate of the long-run exchange rate path.

The way the government is postulated to form its

estimate of the reference rate path is similar to the
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"purchasing power parity method" suggested by Artus (1978),
which, given the format of our analysis seems most
suitable.8
The layout of this chapter is as follows: 1in
section 3.2 we incorporate the intervention rule (3.1) in
our basic model assuming that the government has long-run
perfect foresight (case I). Then, in section 3.2.4, we
compare the dynamic exchange'rate behaviour under free and
managed floating. In section 3.3 we relax the perfect
foresight assumption (case II), and examine the possibil-
ities of various asymmetries in information between the
public and private sectors and their consequences for
exchange rate dynamics. Under a modified interpretation,
the intervention rule (3.1) is shown to reflect speculative
behaviour and in section 3.4 we examine the effects of
stabilizing and destabilizing speculation on the dynamic
exchange rate behaviour. Finally, section 3.5 provides

our concluding remarks.

3.2 Case I: Government intervention with the right estimate

of the long-run exchange rate path

In this case the government's estimate of the

8. Other methods suggested by Artus (1978), are the '"under-
lying payments disequilibria approach" and the "asset
market disturbances method". In Artus (1976), where a
government intervention function similar to ours is used,
the government's estimate of the long-run exchange rate
is endogenously determined as a function of domestic and
foreign price levels.
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long-run exchange rate path is always equal to its true
value, given by (3.5a) with o = 1, because of the long-run
perfect foresight assumption. The private sector, on the
other hand, is assumed to form its expectations either in
an error-learning process or according to long-run perfect
foresight, as before.

The intervention policy will affect the stocks
of real financial wealth and real money balances (in the
absence of complete specialization). To reflect these
repercussions of exchange market operations, we redefine

our assets as follows:

_ MS M Mg

Mz —=—-—+— (1 -Xk); 0<k<1 (3.6)
P p p

V=Db(1 - k) + F + Fg (3.7)

where MS stands for the nominal money stock at every
moment in time; it is made up from the stock of nominal
money (M) accumulated by the normal financing of government
expenditures and from Mg,Which shows the accumulated
changes in the nominal money supply that the intervention
policy brings about. k is the sterilization parameter,
éhowing the extent to which the government sterilizes the
changes in money supply (through domestic open market

operations) caused by intervention. If k = 1,sterilization
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is complete and if k = O, we have no sterilization at all.
In empirical studies on the DM/dollar exchange rate the
sterilization parameter was found both significant and
close to unity,9 indicating that the Bundesbank was able
to pursue effectively its desired domestic monetary policy.
In terms of our model, however, sterilization is incon-
sistent with intervention. Because domestic bonds are
denominated in foreign currency and are perfect substitutes
to foreign bonds, domestic open market operations are
effectively foreign exchange market operations. Hence, if
sterilization is complete, open market operations offset
the foreign exchange market operations and net intervention
is zero. Thus, in our model we assume no sterilization

(k = 0) or, equivalently, we refer to net intervention.

The accumulated changes in private holdings of
foreign exchange (Fg) augment the private holdings of
foreign assets. To reflect this, we introduce a new not-
ation, V, which stands for the "augmented stock of real
financial wealth", defined by equation (3.7). Hence, for
k = 0 real home-country wealth becomes:

MO M Mg

W=—+V=—4+ —+ v + Fg (3.8)

P P P

9. Artus (1976, table 3, p. 326) found a sterilization
coefficient equal to .745 and Branson et al. (1977,
p. 318) cite a study by Herring and Marston (1977) who
found a coefficient of around .9, indicating a high
degree of insulation of the domestic money supply from
external developments.
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Given equation (3.1b), the foreign exchange market
operations that the intervention policy involves, change
the composition of private portfolios. Intervention amounts
to a mere reallocation of the existing wealth between real
money balances and real financial wealth. Any induced changes
in the exchange rate (price level), however, will affect the

evaluation of the existing stock of assets.

3.2.1 Short-run equilibrium

The government on the impact of any exogenous
change, intervenes in the foreign exchange market, in the
way described by the intervention rule (3.1), altering
discretely the composition of private portfolios. Over
time, both Fg and Mg vary continuously, their marginal
changes following the same intervention rhle, till long-
run equilibrium is restored. Formally, the government

behaviour can be presented as follows:

Fg(ty,) = ,QE)(t) - aMS(tO')LA(Y, u, T):|; 2 >0 (3.9a)

) Mg (ty)
Fg(ty) = - —— (3.9b)

P(to)
and

Fg(t) = Gl}(t) - MO ()L (Y, u, Tﬂ; § >0 (3.10a)
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: Mg (t)
Fg(t) = - Pg((t) ; for t » t, (3.10D)

Equation (3.9) shows the discrete change in Fg
and Mg on the impact of the exogenous change at time t = t,
that-the intervention policy brings about. (3.10),
similarly, shows how Fg and Mg evolve over time. If the
foreign exchange market operation that the intervention
policy involves,does not affect the composition of private
portfolios on the impact of the exogenous change but simply
affects the dynamic evolution of the system (i.e. if only
equation (3.10) is used), the impact effects of the
exogenous shock under free and managed floating will be
the same.

The short-run equilibrium conditions of chapter
2 have to be modified to take account of the discrete
government reaction, i.e. equation (3.9). Assuming, with
no loss of generality, that we start from an initial stat-
ionary state position where the initial stocks of both Mg
and Fg are zero, the short-run equilibrium condition

(impact effect) under managed floating are as follows:

o=

fl[%, (% +v), i, m, é] - Fg (3.11a)

1]
o]

fz[}, (% +v), i, m, é] + Fg = F (3.11b)
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Fg = Q[% - o(M -FgP) L (Y, u, Ti} (3.11c)

S =Y - C[EY - T + i(v-F) - w% + T1Fg), (% ¥ vi]

-G+ i(v - F - B) (3.11d)

G+ iB =T + B + ni - mFg (3.11e)
Since the initial stocks of Fg and Mg are zero, real

private wealth reduces to (M/P + v). Fg is the stock of

foreign exchange by which the intervention policy will

augment the private holdings of foreign assets, on thel

impact of any exogenous change. The intervention policy

affects the composition of private portfolios, but

given (3.9b), total wealth remains (M/P + v).Using (3.9b), the supply
of real money balances becomes ((M/P - Fg) and the short -

run holdings of foreign exchange, (F = F + Fg). Real

disposable income, as before, includes the expected capital
losses on total money supply MS, which is now affected by

the intervention policy. The government is assumed to

maintain its monetary policy of increasing the money stock

M by a fixed proportion m ( = M/MS) of the total money

supply MS, at every moment in time. Under perfect foresight,

a = 1.

The short-run (impact effect) endogenous variables
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are P, F, Fg, S and B while M, v, i, 7, u, Y, T, G, B, a
and 2 are exogenous. The intervention policy involves
exchanges of domestic for foreign money, with no direct
involvement in the goods market equilibrium. Therefore,
the system maintains its asset-market-approach recursive-
ness in that the exchange rate, the short-run holdings

of foreign exchange and the intervention policy are deter-
mined in the asset market exclusively, unless, of course,
the goods market influences expectations, as is the case
under long-run perfect foresight. Given the asset market
equilibrium, the current account balance and the issue

of new government debt are determined by the flow market.
This is formally shown by the matrix of coefficients of
the endogenous variables, AS’ of the linearised form of

the short-run equilibrium conditions:

(-£))-7 0 1 | 0 0O
l
M
—fzw ""2‘ “'1 "'1 | O O
P
p? |
Ay = -3 0 (1-5-2)] 0 0
e e l_ _ _ _
a
D M D D
(—Cy.ﬂ + C );7 -(l-Cy )i —Cy T | -1 0
|
m l% 0 m | 0o -1
P |
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As an illustration of the short-run exchange rate
determination under managed floating we will examine the
effects of an exogenous fall in u, the subjective estimate
of foreign exchange risk relative to domestic money,
stressing, at the same time, the differences in the impact
effects under free and managed floating.

Starting from an initial long-run equilibrium
position where the government's estimate of the long-run
exchange rate path is equal to the actual one, Fg = O and
MS = M, an exogenous fall in u occurs which is expected not
to reverse itself. Under free floating, this leads to an
excess supply of domestic money and an excess demand for
foreign assets, shifting the MMO and FFO schedules of fig.
3.1 upwards to MM'1 and FF'l respectively. In the aBsence
of intervention this leads to an éxchange rate depreciation
(P'l) and a current account surplus (S‘l), leaving the
short-run holdings of foreign exchange unchanged
(F = Fo, since Fg = 0), given restriction (2.9c). Under
managed floating, however, the reduction in u, because it
affects the long-run stock of real money balances and is
expected to be permanent, shifts the government's estimate
of thellong—run exchange rate path upwards, for it leads
.to a long-run reduction in real balances, Lu < 0 by (3.5b).
Prior to the exogenous change, the government reference rate
was equal to Pé; the fall in u shifts it upwards to P,
which lies below P'. as the spot rate under free floating

1
overshoots its long-run value (P*),on the impact of an
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Figure 3.1. Short-run exchange rate determination under
managed floating; effects of an exogenous

fall in .
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exogenous fall in u. Under managed floating, given the
intervention rule (3.9), the trend of the spot rate to
overshoot its long-run level,activates the intervention
policy. As P(to) > F(to), the government through exchange
market operations sells foreign exchange to the private
sector, buying in return domestic money. Effectively, the
intervention policy moderates both the excess demand for
" real financial wealth and the excess supply of domestic
money. For a given intervention parameter, the greater
the difference between the spot rate and the government
reference rate, the greater the magnitude of the exchange
market operation. But the greater the government purchase
of domestic money the less the excess.supply of real
money balances and hence, the less the exchange rate has
to depreciate (the price level has to rise) to restore
equilibrium in the money market. This, however, reduces
the difference between the spot rate and the reference
rate P and it thus reduces the volume of government sales
of foreign money, i.e. Fg falls. Formally, this is shown
by the fact that both Fg and P are endogenous variables.
Given the structure of the government reaction
function, the government is implicitly assumed not to be
interested in a once and for all exchange,that would take
the system to the new stationary state. In the particular
example of a fall in u, any attempt to do so, and hence to
supply all the foreign exchange needed to restore long-run

equilibrium, will also mean a great reduction in the
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excess supply of real money balances, bringing the spot
exchange rate closer to the reference rate P. Given

the intervention rule, however, this will reduce the
magnitude of government sales of foreign exchange, counter-
acting the initial objective. Thus, the government does
not completely eliminate the discrepancies of the spot

rate from its expected long-run path; it simply allows

the "optimum'" exchange rate flexibility that minimizes

the welfare costs.

From the short-run comparative statics, derived
in the appendix and summérised in table 3.1 below, Fg
unambiguously rises on the impact of the exogenous fall
in u, implying that the spot rate has to lie somewhere
between P'1 and P; the discrete exchange rate deprec-
iation on the impact of the exogenous change is moderated

relative to free floating, but we still have overshooting.10

10. Formally, government intervention moderates the discrete
exchange rate depreciation, because:

dp

du

M dP|F 3 £l ,
o (M-FgP)L + ———| 3 o

M
(1-f,)=
W52

du |A-

(-] (+)

However, we still have overshooting, confirmed by the
analysis of the dynamic response of the system to the
exogenous fall in u in section 3.2.4. The government
reference rate P, lies below P* in fig.3.1, since

pee y 2 M) wS(e) (MGt - Fe(t )R]
* = > =
(o] M* M* M—e

= F(to)

as Fg(t ) > 0 and M* = M® by the assumption of long-run
o .
perfect foresight.
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In terms of fig. 3.1,the MM0 and FFO schedules

shift upwards to MM1 and FF1

influence of. the fall in u and the rise in Fg, which are both

respectively under the combined

shifting variables. The fall in u alone shifts the system to
the free floating position but the rise in Fg shifts both
schedules downwards11 so that the exchange rate overshooting
1s mitigated.

The short-run hoidings of foreign exchange, as can
be seen from (3.11b) are equal to (F + Fg). From equation
(3.7), dFg .is the increase in the stock of augmented real
financial wealth resulting from the impact of the exogenous
disturbance since real financial wealth (v), given by past
accumulation, is constant in the short-run. Differentiating
(3.7) we deduce that the short-run comparative static effects
on bond holdings are identical to -dF, since

av

db + dF + dFg = dFg

db

il
]

dF (3.13)

11. From (3.11a) and (3.11b) we have

dp |MM 1
- = - < 0
dFg |[F=const. M
(1-f14) 7
P
dP | FF 1
dFg |F=Const. f M <0
ZWPZ

Hence the increase in Fg shifts both schedules down-
wards from what they would otherwise have been (free
floating position).
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The increase in augmented real financial wealth
that the intervention policy brings about avails the
private sector of the opportunity of increasing its
short-run holdings of both foreign exchange and bonds
simultaneously with the exogenous change,unlike the case
of free floating where that is possible only over time,
~as current account surpluses allow accumulation of foreign
assets. The short-run comparative statics show that
foreign exchange12 and bond holdings both increase (F
falls in fig. 3.1 ).

The impact effect on the current account balance
will depend on the relative shift of the CCO schedule. The

rise in Fg shifts CCO upwards, while the fall in F tends

12. From the short-run comparative statics - see appendix
- by adding (dF/du) and (dFg/du) and using restriction
(2.9¢c) we have:

dF dF dFg
—_— = + JR—
du du du
2 'flu M
= —IA—I OL(M"FgP)Lu + —————M— fzw p—z < 0
3 (1-f1) =
(G p
(-) (+) (+)

since, from footnote 10, the numerator is positive.



TABLE 3.1

Short-run comparative statics under managed floating (impact effects)

Endogenous Exogenous variables

Variables M v m u Y T G B
P (+) - (+) (-) (-) (+) 0 0
F 0 (+) (?) (+) () (+) 0 0
F 0 (-) (+) (- () (-) 0 0
s 0 (2) (?) (2) (?) (7) (-) -
B 0 - (+) =) (- (2) +) (+)

LET
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to shift it downwards.13

Fig. 3.1 has been drawn showing
as a net effect an upward shift to CCl. The fall in private
real balances, because of the exchange rate depreciation,
and the rise in bond holdings tend to drive the current
account into surplus, while the reduction in nominal
balances that the intervention policy causes,decreases
expected capital losses and tends to counteract the above
two effects throuéh a rise in real disposable income. The
latter effect, though, might not be strong enough to push
the current account into deficit and hence,in fig. 3.1 the
current account is shown to be in surplus (Sl).

To the extent that the CC0 schedule shifts |
upwards, the current account surplus under managed floating
is unambiguously reduced relative to free floating. This
reduction in the current account imbalance is due to the
cushioning that the intervention policy provides to private
wealth: the foreign exchange market operations moderate

the exchange rate overshooting and thus real balances are

reduced by less than is the case under free floating;

13. Table 2.3 shows that a fall F shifts the CCo schedule
downwards. From equation (3.11d) on the other
~hand, an increase in Fg shifts CC0 upwards since

dp CC C. .m
= . > 0

dFg | S=const. (-C D.
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hence, consumption is higher than in the absence of inter-
vention. The increase in short-run bond holdings (under

managed floating), though,tends to offset the effect of the

14

moderated fall in wealth on the current account surplus,

by improving the service account. However, assuming that
the balance of trade effects prevail, the current account

imbalance is unambiguously moderated.15

14. The exchange rate depreciation reduces real weélth, for
from equation (3.8) we have:

M M
w=—+—g+V+Fg=
P p

given equation (3.9b). Thus, the rise in prices red-
uces real money balances and wealth. Since, however,
the exchange rate depreciation, under managed floating,
is moderated relative to free floating, the reduction
in wealth is moderated as well.

15. Formally, the reduction in the current account imbalance
under managed floating is always positive, 1i.e.

as M gs (F 0 M lap|M  ap|F
— | -— | =(¢cmrc) — |—| - —
du du Y P2 |du du
(+) (+)

ar (M o, dF M , drg |M
- i — + C._ i — - C. me—— > 0

du Y du y du

(+) (+) (+) +) ()

provided the effects of the increased bond holdings on
the current account (-i(dF/du)) under managed floating
do not offset the balance of trade effects. The inclus-
ion of the service account in our model, apart from
complicating the analysis, suggests the possibility
that the service account effects of a particular dis-
turbance might be strong enough to more than offset the
balance of trade effects. That said, though, we assume
that the balance of trade effects always dominate.
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The net effects of the intervention policy
intuitively seem quite clear: the exogenous fall in u
creates an excess demand for foreign assets and an excess
supply of domestic money and leads to a current account
surplus, providing over time the foreign assets needed to
establish a higher proportion of real financial wealth in
private portfolios at the new stationary state. The inter-
vention policy simply alleviates the excess démand for
real financial wealth and the excess supply of real balances
by increasing the supply of foreign exchange and decreasing
the nominal money supply simultaneously with the exogenous
change. As a consequence, the exchange rate's discrete
depreciation and overshooting are moderated and the current
account imbalance is reduced. In addition, the intervention
policy cushions the reduction in private wealth and con-
sumption, stabilising domestic absorption. Government
intervention in the foreign-exchange market continues so
long as the spot rate deviates from its reference rate,
speeding up the dynamic adjustment, a fact confirmed by the
analysis of the dynamic response‘of the system to the
exogenous change in section 3.2.4.

The short-run comparative statié effects of a
change in u and all other exogenous variables are formally
derived in the appendix and summarised in table 3.1 above.
Note that an increase in the nominal money stock (M) main-
tains its short-run neutrality, for it increases the price

level (the exchange rate) in the same proportion,leaving
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all other variables unaffected. Similarly, changes in
government expenditure and in the outstanding stock of domes-
tic bonds (B) leave the asset market equilibrium unchanged,
affecting only the issue of new debt and the current account
balance, as under free floating.

The short-run equilibrium conditions (3.11)
describe the impact effects of any exogenous change when
the govefnment, based on the reaction function (3.9),
changes discretely the composition of private portfolios
contemporaneously with the exogenous disturbance . Sub-
sequently, the exchange rate, determined by the system
(3.11), determines recursively the evolution of both Fg and
Mg over time through the reaction functions (3.10). The
short-run equilibrium conditions, that describe the behaviour
of the system at all points in time (not just only on the
impact of any shocks as conditions (3.11) do), are the same
as under free floating plus the intervention rule (3.10).
There is one modification, however: real wealth, real
money balances and augmented real financial wealth are now
given by equations (3.8), (3.6) and (3.7) respectively.

Thus, the short run equilibrium conditions become:

S ] S
M - _ M
f1 Y, (7; + V), i, T, ?J = 3 (3.14a)
E MS 1
£, | Y, G+ V), i, m, ul =F=F+Fg (3.14b)
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Fg = § [p-amS.L(y, u, T (3.14¢)

S S
s=Y-c[(Y-T+i(V-F)-ﬂMT),(MT+V)}

-G+ i(Vv - F - B) _ (3.144)
. MS
G+ iB =T + B + m T » (3.14e)

where F are the short-run holdings of foreign exchange.
Apart from equation (3.14c) and the redefinition of wealth
variables, conditions (3.14) are the same as under free
floating.. Government intervention, based on (3.14c),
-affects the stocks of Fg and Mg only over time and for a
particular short-run equilibrium all stocks of assets are
given by past accumulation. The endogenous variables are
P, F, fg, S and ﬁ, while MS, v, i, =, u, Y, T, G, B, m, o and §
are exogenous. Moreover, (3.14) is perfectly consistent
with (3.11) because the government policy simply alters, on
the impact of any exogenous change, the initial conditions
of (3.14) by changing the existing stockslof assets. As 1is
shown in the appendix, the short-run comparative statics of
(3.14) are identical to those under free floating, for %g
is determined recursively by other endogenous variables.
Table 3.2 below, provides a summary of the short-run
comparative statics. The last row shows the effects of

exogenous changes on the rate of accumulation of augmented



Short-run comparative static effects under managed floating

TABLE 3.2

Exogenous variables

Endogenous

Variables M v m u Y T G B
P (+) (-) (+) (-) -) 0 0 0
T 0 (+) (?) 0 (?) 0 0 0
Fg 0 SRS -) () (-) 0 0
S 0 () (+) (-) (2) (+) (-) (-)
B 0 - (+) (- (- (-) (+) (+)
v 0 (-) (+) (-) (2) (-) 0 0

evI
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real financial wealth, given as the algebraic sum of the

comparative static effects on S, B and Fg,since by diff-

erentiating16 (3.7), we have (k = 0):

V=va+Fg=S5+8B+Fg (3.15)

3.2.2 The long-run stationary state

Provided the system is dynamically stable, the

sequence of short-run equilibria will lead to the long-run

16. More rigorously, V is derived from the equality between
ex post accumulation of real wealth (W) and ex post net
private savings (Spm, defined as gross private sav1ngs
plus capital gains), i.e.

S

° _ n ° _°__ _ -M P

W—Sp or V+M=S§ Sg P P
: . M> P
where Sg are government savings and (- 5 - F)

are the ex post capital gains. Substituting Sg from the
government budget constraint, equation (3.14e), we have:

M> M P _ M>  M®> P
V3 -7 -5-5*BnF -F .5
i.e V=S+B+£4._MS_ _P...(_I:.II.-}-I:A_g—ME .13.)

PP "P- B TP TP P
=5 +B -2 =-5+3B+Fg

given equation (3.10b)



145

stationary state where real wealth is constant and held in
the desired proportions, expectations are constant and
fully realised and where all nominal variables grow at the
same rate. The exchange rate follows its long-run path,
which, by definition, is identical to the government's
estimate, and given intervention rule (3.10), there is no
reason for the government to intervene.

Hence, under case I where the government uses the
right estimate of the long-run exchange rate path, the

long-run equilibrium conditions are as follows:

M (3.16a)

fl EY, (M + V)’ i, m, U.]

F = F + Fg (3.16b)

f2 l:Y) (—I\—d + V)’ i’ T, u]

Y=C[QY-T+ i(V-F) - o), (M + VJ]

+ G - i(V-F-B) - B (3.16c)
G+ iB =T + B + mM (3.16d)
T =m (3.16¢€)

which are exactly identical to those under free floating,
given the redefinition of assets. The endogenous variables
are M, F, V, B and m, while Y, i, u, T, G, B and m are
exogenous. Table 2.5 of chapter 2 summarizes the long-run

comparative static results. The long-run stationary state
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is illustrated diagramatically in fig. 3.2 below. The
equilibrium schedules have the same interpretation as under
free floating. On the horizontal axis we now have aug-
mented real financial wealth (V) which is equal in value

to the long-run stock of real financial wealth (v) under
free floating. Because we restrict the presentation of

the long-run equilibrium in a two-dimensional space, the
CC* and FF* schedules depeﬁd on endogenous variables as
well as on exogenous. Tables 2.6 - 2.8 of chapter 2
summarize the shifting variables of the three equilibrium

schedules.

3.2.3 Dynamic stability

The accumulation of real money balances and
augmented real financial wealth together with changing
expectations move the system over time. Dynamic stability
requires convergence of the sequence of short-run equilibria
to the stationary state, where wealth is constant and
expectations are constant and fully reélised.- Since under
case I ﬁg = o in the long-run, the accumulations of aug-
mented real financial wealth (9) and real financial wealth
(V) will both be zero, given equation (3.15); this though,
does not hold if ﬁg # 0, as can be the case under the
generalised government reaction function discussed in
chapter 4. As under free floating, the dynamic adjustment

is considered under two alternative expectations mechanisms:
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CC*(F,B)

FF*(F)

Figure 3.2. The long-run stationary state
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adaptive expectations and perfect foresight.

(a) Adaptive expectations: The dynamic behaviour of the

system under adaptive expectations is described by the
following system of differential equations, derived form-

ally in section A3.2 of the appendix:

T = B{m - Fg _ X - %]; 0<B<1, EV>0, E_<o (3.17a)
M— m

x =gy (V, m); g1y>0> &0 (3.17b)

& = hl(V, m) h1V<o, h1ﬂ>o (3.17c)

The first two terms in the square bracket of
(3.17a) show the rate of growth of the nominal money stock,
MS/MS; in the absence of complete sterilization the rate
of increase of the nominal money supply is no longer equal
to m,but is affected by the intervention policy. As is
proved in the appendix, the following conditions are suffi-

cient for a locally stable stationary state:
|B.g1n| <1 (3.18a)

E, - By > Ey . hy. (3.18b)

) () (+) ()

The first condition is identical in form to the

stability condition under free floating. The presence of
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of the second condition makes the conditions for dynamic
stability under managed floating more stringent than under
free floating. This, however, is not due to the inter-
vention policy per se, but it arises because the rate of
growth of the money supply, in the absence of complete
sterilization, is no longer constant over time.

Fig. 3.3 illustrates the phase diagram under
adaptive expectétions. The X = 0 and the ﬁ = 0 curves
show the loci of real money balances (in logs) and aug-
mented real financial wealth for which the stocks of real
balances and augmented real financial wealth, respectively,
are constant. The equations of both schedules are formally
derived in the appendix from equations (3.17). The slope

of the X = 0 locus is ambiguous, since

dx
dv |x

1l
o

(+) (+) (2 (=) (=) =) )

_ 81v(8yy Pyp - 814 Byy) T BE8yy

(gln Eﬂ ¥ glv hlw)
) G) () )

(3.19a)

When

g1y > ——— (3.19b)
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X
x=0
x=0
V=0 0
0 (¢) v 0 (d)
stable unstable
X
x=0
V=0
0 (e) \Y
stable

Figure 3.3. Phase diagram under adaptive expectations
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X = 0 1s unambiguously upwards sloping, but if the
inequality sign of (3.19b) is reversed, its slope can be
positive or negative. However, deviations of real money
balances from their long-run level are always self correct-

ing (vertical arrows), since

(-)(-) (+) ()

9X (g E_+ g h, )
. - 1TT i 1V lTl' < O (3.19(:)
dx |V=const. gln(1+8g1ﬂ)

)

given stability condition (3.18a).
The slope of the & = 0 curve and the direction

of the horizontal arrows depend on inequality (3.19b) as

well:
-) (=)
h.y g
d . 1
__f - gy - hlV E1m > o as g1v 2 _1v 2l (3.20a)
dv |V=0 h1 1m
™
(+) (+)
(+)
ov _ by By 81,
el ) " gy <0
oV |x=const. g1q h1Tr
()
h,y 8
> 1V elw
as g < - (3.20Db)
1v h

Im
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Figure 3.3 illustrates the full range of poss-
ibilities. If inequality (3.19b) holds, both x = O and
& = 0 are positively sloping and deviations of augmented
real financial wealth from its long-run level are cumul-
ative. The 0 = 0 curve can be either flatter (fig. 3.3(a))
or steeper (fig. 3.3(b)) than the x = O locus. The latter
case, however, is inconsistent with dynamic stability. If
the iﬂequality sign in (3.19b) is reversed, V = 0 becomes
downwards sloping and deviations of augmented real finan-
cial wealth from its long-run level are self-correcting,
while the slope of the x = O locus can be_positive or
negative. Diagrams c, d and e of figure 3.3‘illustrate
the tHree possible subcases. Subcase d should be dismissed,
for it implies an unstable long-run equilibrium.

As in chapter 2, to enhance intuitive inter-
pretation, the dynamic response of the system to the
exogenous fall in u, derived formally in the appendix, will
be presented in the (M, V) space, along with the three
long-run equilibrium schedules MM*, CC* and FF* (section

3.2.4).

(B) Perfect foresight: With perfect foresight, expected

inflation or equivalently expected exchange rate deprec-
jation is always equal to the actual rate (see appendix for

detail derivation), i.e.

M
mT=—-x =V, X); wy > o, wy < 0 (3.21)

M

n
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Substituting (3.21) in (3.17b) and (3.17c) we get a
system of differential equations that describe the dynamic

behaviour of the system under perfect foresight, 1i.e.

x = g [V, wv, 015 gry > 0, gy <O (3.22a)
V = hl[i, w(V, Xi]; h*y =7, hy >0 (3.22b)
where g*lV = (9x/93V) + (93x/93m) oy and
h* gy = (3V/3V) + (8V/am)wy,.

As is shown in the appendix, the stationary state

is a saddle point equilibrium, provided:

h* y < O (3.23)

Fig. 3.4 below, depicts the phase diagram under
perfect foresight. The x = 0 and & = 0 curves are derived
from (3.22a) and (3.22b) respectively (see appendix). The
X = 0 locus is positively sloping, but deviations of real
money balances from their long-run level are cumulative,

since

dx

— = g* >0 (3.24a)
av % = 0 v

dx 1

—_ = —— >0 (3.24b)
dx |V=const. g1q * Yy
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X
x=0
X*
V=0
0 V* Vv
(a)
X x=0
V=0
X *
0 V* AV/
(b)

Figure 3.4. Phase diagram analysis under perfect foresight
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The slope of the V = 0 curve and the reaction
of the accumulation rate of augmented real financial wealth
to deviations of its stock from the long-run level are

again ambiguous:

dx h* . g
_ S S gy S0 (3.25a)
dV V=0 h1TT
(+)
av h,_|h* g
o _ 1m 1V 1m _ g*lv S o (3.25b)
dV |x=const. 81 h17T
(-)
(-) (-)
h* . g
as 1V im 2 g* (3.25c)
h 1v
1m
(+) (+)

Fig. 3.4(a) illustrates the case where the V =0
locus is downwards sloping and fig. 3.4(b) when it is pos-
itively sloping but flatter than the X = O curve.

The assumption of long-run perfect foresight
eliminates the diverging paths and ensures that the
economy lies always on the equilibrating trajectory QQ (see
section 2.4 of chapter 2 for details); during the adjust-
ment process real money balances and augmented real financ-

ial wealth monotonically move in the same direction.
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3.2.4 Dynamic response of the system to an exogenous change

The real test of the intervention policy depends
crucially on its consequences for the dynamic adjustment
of the system, as the long run stationary state is the
same for both free and managed floating, given our assump-
tion that the government uses the right estimate of the
long-run exchange rate path. Fig. 3.5 partly repeats
fig. 2.9 of chapter 2 and illustrates the dynamic response
of the system to the exogenous fall in u, both under free
and managed floating. In the absence of intervention and
for both expectations mechanisms, real balances, on the
impact of the exogenous change, overshoot their new long-run
level, the overshooting being greater under adaptive éxpect-
ations. Over time, the system follows the BEl path under
adaptive and the AE1 path under rational expectations till
the new long-run equilibrium is reached.

The overshooting is required for short-run
equilibrium in the money market, in view of the fall of u,
which, at the given stock of real financial wealth (Vo*)
requires a lower proportion of real money balances in
private portfolios. Under managed floating, however, as
we have seen, the government, through exchange market
operations, increases the stock of real financial wealth by
Fg(o) on the impact of the asset market disturbance. This
by itself allows a higher level of real money balances at

the same value of u, which effectively reduces overshooting.
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Under adaptive expectations, on the impact of

the fall in u the system shifts to B' which shows both a

higher stock of real money balances (HB,) and augmented

17

real financial wealth (V,) relative to free floating.

The intervention policy succeeds in cushioning the red-

uction in real wealth and hence it makes possible a higher

level of consumption and a lower current account surplus.

From point B' onwards the economy follows the B'E1 adjust-

ment path to long-run equilibrium. After the impact effect

real balanées fall even further18 as wealth holders, because

17.

18.

The stock of real money balances on the impact of the
exogenous change still overshoots its long-run level,
since (see section A3.3 of the appendix for derivation)

XO(B') = X + g1y (VO - V*) < X
(+) (-

where x is the log of real money balances at the new
stationary state, i.e. x = 1nMj.Mpsis greater than M
since 1 B

XO(B') - XO(B) = glV . Fg(o) >0

(+) (+)

Under free floating, real money balances at the initial
stages of the adjustment process, fall even further

below MB' This is so, because in chapter 2 B was

assumed to lie below the X = o and above the Vv = o
schedules, where the vertical and horizontal arrows

. move the system in a south-east direction. Assuming

the same for B', real money balances under managed
floating follow a similar pattern of movement.
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of their error-learning mechanism, come to expect an exchange
rate depreciation, unaware of the fact that it has already
depreciated too much. Over time, however, as wealth

holders catch up with their expectations real balances

start rising again along with the monotonically increasing
stock of augmented real financial wealth. Formally, the
accumulation rates of both assets during the adjustment
process are given by the following expressions (see section

A3.3 of the appendix for derivation):

X (t) = A, (x(t) - X)

-) (-)
(=)
g
) #Ul'hlv)(xz‘hlv) ¥ glVO‘l_hlv)} (VO"V*l)eAZt

1w

(+) (?) (?) () (?) (-)
(3.26a)

V(t) = MOVt - Vi) - O - h )V - v*l)e“t
(-) (=) (?) (-)

(3.26b)

where Al and AZ are the two negative characteristic roots.
If B'" lies above the X = o and below the Q = o schedules,
the phase diagram analysis implies that at the initial

stages of the adjustment process (small values for t) the

square bracket is negative and that the second term in (3.26a)
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outweighs the first, so that real money balances fall

even further than at the impact of the exogenous change.
If B' lies below the x = o schedule, however, real money
balances will be increasing monotonically throughout the
adjustment process (notice the difference in the direction
of the Verticai arrows in fig. 3.3 in the areas above and
below X = o). Given the direction of the hqrizontal
arrows, augmented real financial wealth is monotonically
increasing throughout the adjustment process.

Under long-run perfect foresight, economic agents
are assumed to know the short-run and long-run comparative
statics; thus, on the impact of the exogenous change they
come to expect an exchange rate appreciation which shifts
the system on the equilibrating path (the QQ trajectory
in fig. 3.4), moderating the overshooting of real money
balances below their long-run level relative to the case of

adaptive expectations19 (point A' in fig. 3.5). From point .

19. As shown in the appendix, under long-run perfect
foresight real money balances on the impact of the
exogenous change are equal to '

(+)
x (A') = X + f1v (V' - V) < X
(l—glﬂ SNCR A)
-y = (=

where X is the negative characteristic root. The
moderation in the overshooting of real money balances
relative to adaptive expectations depends on how
much smaller Fg'(o) is relative to Fg(o), since

VO' -V, = Fg'(o) - Fg(o).
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A' onwards real money balances and augmented real financial
wealth are both increasing monotonically until the new
stationary state is reached, along the adjustment path
A'El. Formally, the accumulation rates of the two assets
during the adjustment process are given by the following

expressions (see appendix for derivation):

x(t) = A(x(t) - X) (3.27a)
() (-

At

V() = A(V', - V*))e (3.27b)

-y (=)

which are both unabiguously positive (A is the negative
characteristic root). V‘o is less than VO, because the
impact government sales of foreign exchange under long-run
perfect foresight, Fg'(o), are less than those under
adaptive expectations, Fg(o). On the impact of the exo-
genous change, the moderated overshooting of reai money
balances relative to adaptive expectations (M,, > MB,),
~decreases the discrepancy between the spot exchange rate
and its reference rate and hence, F'g(o) < Fg(o). The
dynamic adjustment path A'E1 in fig. 3.5 is drawn to be
different from the corresponding path under free floating.
This can be justified only if the QQ trajectories of fig.
2.5 and fig 3.4 are not the same, as in fact is the case

since equations (2.35) and (3.22), that describe the
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dynamic behaviour of the system under free and managed
floating respectively, are not the same functions (they
have different partial derivatives).

Given the assumption of long-run perfect fore-
sight for both the private sector and the governmént,
there is no asymmetry of information and private economic
agents can predict the consequences of any exogenous
changes just as accurately as the government can; their
actual behaviour though might be quantitively different,
because of their wealth constraint. It would thus be
interesting to examine whether intervention is beneficial
to the economy, if we assume that the government policy has
no qualitative effect on the dynamic adjustment process

(i.e. AEl and A'E, are identical), although this is ruled

1
out in our model by the apparent differences between
equations (2.35) and (3.22). If that is the case and AE
describes the dynamic adjustment path under free and manag-
ed floating, we still get different impact effects: at C,
the impact effect under managed floating, real money balances
and augmented real financial wealth are both greater relative
to the impact effect under free floating (A). Government
intervention is still beneficial, for it changes the private
stock of foreign assets simultaneously with the exogenous
change, .altering the wealth constraint that restrains the
behaviour of private wealth holders under free floating -

quantitative effect of intervention.

But the dynamic adjustment paths are not invariant
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to exchange rate arrangements, as equations (2.35) and
(3.22) suggest. The intervention policy, apart from its
quantitative effects, has qualitative effects on the
adjustment process as well; the dynamic adjustment can
be speeded up or delayed depending on whether the equil-

ibrating trajectory A'E, lies above or below AE1 respect-

1
ively. If A'E1 lies below AE real money balances on the

1°
impact of the exogenous change might be less than in the
absence of intervention, exacerbating the overshooting of
real money balances. Morerigorously, this is only poss-
ible, if the speed of dynamic adjustment under managed
floating is so much less relative to free floating, so that
the increase in augmented real financial wealth that the
intervention policy brings about is not enough to offset it,
i.e. the negative qualitative effect exceeds the positive
quantitative effect. Formally, this can be illustrated by

estimating the difference in real money balances at the

two impact effects; 1i.e.

(+) (+)
g%y gy
x (A') - x_(A) = - (v* =v*.)
© © (l-gq, - wg - My (1+g, - ) o 1
(+) () (-
(+)
g%y
* i - F'g(o) = 7 (3.28)
(1_glﬂ Oy A

(+) (+)
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where AM and AF are the negative characteristic roots under
managed and free floating respectively. The first term
shows the ambiguous qualitative effect and the second the
positive quantitative effect of an increase in augmented
real financial wealth. If the square bracket is positive,
the first term might offset the positive quantitative
effect, so that government intervention exacerbates the
overshooting of real money balances. This is, of course,
an outcome in direct contrast to the objectives of the
intervention policy. Since, however, the government has
long-run perfect foresight, it can anticipate such comp-
lications. Intervention under such circumstances is
irrational because it would exacerbate rather than diminish
the deviations of the spot rate from its reference rate.
Therefore, if the private sector has long-run perfect
foresight, the government intervenes in the foreign
exchange market, only if it anticipates a reduction in the
overshooting of real money balances.

In summary, under both expectations' mechanisms,
the intervention policy moderates the overshooting of real
money balances and increases the stocks of both assets on
the impact of the exogenous change, relative to free
floating. It also affects the dynamic adjustment process
both qualitatively and quantitavely, speeding up the
adjustment process (see the analysis of fig. 3.6 below).
Fluctuations in real wealth are cushioned since real money

balances and augmented real financial wealth are higher
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than their respective values under free floating at every
point in time during the adjustment process. As a result,
domestic consumption and absorption in general are stab-
ilized and current account imbalances are moderated. The
differences in dynamic adjustment under the two expect-
ations' mechanisms are identical to those under free
floating: while under long-run perfect foresight real
money balances and augmented real financial wealth are
monotonically increasing until long-run equilibrium is
restored, under adaptive expectations real money balances
initially fall even further before they start rising again
as speculators catch up with their expectations (i.e.

they come to expect an exchange rate appreciation).

The dynamic exchange rate response to exogenous
changes is completely determined by the response of the
nominal and real money balances (P(t) = MS(t)/ﬁ). Figures
3.6 and 3.7 below, illustrate the dynamic response of the
exchange rate to an exogenous fall in u, both under free
and managed floating and for adaptive and rational expect-
ations respectively. PP*o is the original long-run
exchange rate path under free floating and PP*l is the new
one consistent with the lower value for u. In both diagrams,
ABC shows the dynamic adjustment path of the exchange rate
under free floating.

Under managed floating, the government throughout
the adjustment process sells foreign exchange in return for

domestic money. At the new stationary state, however, real"



166

InP(t)
PP
PP
InP*(0)
time
Figure 3.6. Dynamic response of the exchange rate to an
exogenous fall in u, under adaptive expectations
InP(t)
PP
InP*(0)
InPi(O)
to ty t, t ime
Figure 3.7. Dynamic response of the exchange rate to an exogenous

fall 1in u, under long-run perfect foresight.
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money balances are the same as in the absence of inter-
vention, since intervention with the right estimate of the
long-run exchange rate path has no long-run effects.
Consequently, the long-run equilibrium-exchange rate path,
PPl, lies below PP*1 for both expectations' mechanisms,
because the nominal money stock under managed floating is

20 than in the absence of intervention.

less
Considering initially the case of adaptive
expectations, we have shown above that the overshooting in
real money balances is reduced, implying effectively that
the exchange rate overshooting is moderated as well (point

B' in figure 3.6). Given the dynamic response of real

money balances to the exogenous fall in u, over time, the

20. Formally, by solving the differential equation defined
by the long-run equilibrium condition (3.16e), the
equation of the PP1 path is as follows:

1nP(t) = 1nM°(0) + mt - 1nM*

Real money balances are the same for both free and
managed floating. What is different is the initial
nominal money stock, affected by the impact government
intervention that cganges discretely the initial stocks
of assets. Thus, M" (o) is highest under free floating

and lowest under managed floating (adaptive expectations),

since
M(o) > [H(o) - Fg'(0)P,]| > [M(o) - Fg(0).P,]
as

F'g(o) < Fg(o)
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exchange rate follows the same pattern of movements as
under free floating, depreciating initially more and app-
reciating afterwards, but at a lower path; during the
adjustment process, the exchange rate is always lower than
its equivalent value under free floating. Formally, the
slope of the dynamic exchange rate path B'C' at every mom-
ent in time is given by the following expression (see

appendix for derivation):

DInP(t) = Dln M>(t) - A, (x(t) - X)

(=) (-]
-)
¥ ii: (Al - hlv) (A, - hoy) + glv(k1 - hlV) (VO - V*l)exzt
(+) (?) (?) +)  (?) )

(3.29)

The first term shows the rate of increase of the
nominal money stock,which is now léss than m and variable
over time, as the intervention policy affects the nominal
money supply. So long as point B' of‘figure 3.5 lies above
the x = o and below the V = o loci, the phase diagram
analysis implies that at the initial stages of the adjust-
ment process, the first and third terms outweigh the second,
forcing the exchange rate to depreciate even more relative
to its long-run path. During the adjustment process, the
government reference rate ﬁ(t) is growing at a variable rate,

reflecting the movements of the nominal money stock.
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From point C' onwards, however, it coincides with the

actual exchange rate, growing both at the same

rate m. PP. and PPl* are parallel to each other, since

1
the inflation rate under free and managed floating is the
same.

Similarly, under long-run perfect foresight the
exchange rate overshooting is reduced, since on the impact
of the exégenous change, real money balances under managed
floating are higher relative to free floating (pont B' in
figure 3.7). Over time, following the dynamic adjustment
path B'C', the exchange rate is always appreciating rel-
ative to its long-run path, being always ‘lower than its
respective value in the absence of intervention (B'C' lies

below BC). Formally, the slope of the B'C' path is given

by the following expression:

DInP(t) = DM°(t) - A(x(t) - X) (3.30)
=) (-

indicating that throughout the adjustment process the
exchange rate grows at a rate lower than the rate of growth
of the nominal money stock. As under adaptive expectations,
from pqint C' onwards the spot exchange rate coincides with
the government reference rate. PP1 is again parallel to
PPl*.

The analysis of the dynamic response of the

system to the exogenous fall in u shows, that for both
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expectations mechanisms, the exchange rate is closer to its
expected long-run path. Real money balances and augmented
real financial wealth are higher, throughout the adjust-
ment process, than their respective values in the absence
of intervention. Government intervention succeeds in mod-
erating short-run exchange rate variability (price variab-
ility) and consequently, fluctuations in real private
wealth and consumption are cushioned. In addition, the
dynamic adjustment process is speeded up, as for both
expectations mechanisms the stationary state equilibrium
is established in less time than under free floating.
However, we note that exchange rate overshooting
and short-run exchange rate fluctuations are both consis-
tent with a regime of managed floating; a result that
conforms with the empirical observation of both substantial
short-run exchange rate variability - and active government

interference in the foreign exchange market.

3.3 Case II: Government intervention with the wrong

estimate of the long-run exchange rate path

In the analysis so far the government was assumed
to be able to anticipate the long-run real money stock
correctly. Given the uncertainties, though, that in the
real world are involved in forming such an expectation, it
would be interesting to relax the assumption of long-run

perfect foresight and examine the consequences of any
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possible deviations between the expected (He) and the
actual (M*) long run real money balances, i.e. a # 1. In
other words, we are considering situations where the gov-
ernment reference rate P(t) deviates from its true value
P*(t), where P*(t) = MS(t) L (Y, u, T). More rigorously,
the government reference rates (both right or wrong) are
implicitly assumed to be point estimates. They should be
interpreted though, as the centre of é zone and whenever
the actual spot rate falls within this zone, government
intervention ceases. Thus, we are effectively referring
to deviations between P(t) and P*(t) that are greater than
the span of the neutral zone around P(t).

These discrepancies are particularly relevant in
an uncertain world, where the long-run effects of exogenous
disturbances are difficult to infer with certainty; more
realistically, economic agents and/or the government would
predict a certain range inside which the true value will
lie with some probability. Discrepancies are even more
likely to arise in cases where exogenous changes involve
subjective variables, such as is the case with a fall in
the subjective estimate of foreign risk relative to dom-
estic money (u). Estimation of the true magnitude of such
an exogenous shock is extremely difficult in itself.

In such a context, the government in practice
uses as an estimate of the long-run exchange rate path
either an overestimate or an underestimate of the true

path. Any deviations between P*(t) and P(t) are consid-
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ered as the result of prediction errors. Deliberate com-
petitive exchange rate policies are irrational. The law
of one price and the small country assumptions that we
employ, do not allow to the government any leverage to

affect the foreign exchange price of domestic output.

3.3.1 Short-run equilibrium

In terms of fig. 3.1, any mistake by the gov-
ernment in predicting the long-run equilibrium exchange
rate path would shift P either below or above P* on the
impact of exogenous fall in u, reflecting respectively
an underestimate or an overestimate of the true reference
rate at time t = o. To the extent that the spot rate, in
the absence of intervention, lies above both P and P* - in
the same direction from both in general - the short-run
equilibrium analysis will remain qualitatively the same as
under CaseAI, the only difference being the magnitude of
government intervention. In subsequent short-run equilibria

that the dynamic evolution of the system will bring about,
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the exchange rate will appreciate, moving towards both

P and P* until it falls in the region between them (P, P*),
which has to be greater than the neutral zone around the
government's reference rate, for otherwise intervention
will stop. The behaviour of the system within the (P, P*)
range merits particular analysis. To illustrate this case,
we assume without any loss of generality, that on the impact
of the exogenous fall in u, the spot rate in the absence

of intervention 1lies between P and P*; the govern-
ment, in other words, overadjusts its estimate of the long -
run exchange rate path so that the prediction error (devia-
tion of P from P*) more than exceeds the extent of impact

exchange rate overshooting21

under free floating, i.e.
F'>Pi in fig. 3.8 below. The short-run equilibrium cond-
itions (impact effect) are equations (3.11a) - (3.1lle),
the same as under Case I.

Given the intervention rule (3.11c) and that
P(t) > P'(t), the government will purchase foreién exchange
from private wealth holders in return for domestic money;
this exacerbates both the excess demand for real financial

wealth and the excess supply of real money balances, caused

by the fall in u. The decreased stock of augmented real

21. Formally, this implies that o is large enough (a>1) so that

f
1u _
a(M-FgP)Lu < - — =%

(1—f1w)
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Figure 3.8 Short-run exchange rate determination under
managed floating (Case II): effects of an
exogenous fall in u.
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financial wealth22 leads to a reduction of the short-run
private holdings of both foreign exchange and bonds.23 (F
in fig.3.8 rises). The increased excess supply of real
money balances requires a greater exchange rate deprec-
iationz4 (a larger increase in prices) relative to both
free and managed floating (Case I) to restore equilibrium
in the money market. In terms of fig. 3.8 the combined
influences of the falls in u and Fg shift the MMo and FF0
schedules upwards to MM, and FF, respectively, exacerbating

1 1
the exchange rate overshooting, i.e. P1 > P'l.

22. From equation (3.13), the change in the stock of aug-
mented real financial wealth, on the impact of the
exogenous change, is equal to the change in Fg. From
the short-run comparative statics (section A3.1 of the
appendix), contrary to Case I, we now have:

dFg|M 1 flu M
= o (M-FgP)L + L(1-£f,..)—
u 1w PZ

= > 0
du |[W [Aq] . (1-f

M
W52
) - (+)

since, by assumption, the square bracket is negative
(see footnote 21). W indicates wrong estimate of P* (t)

23. Using restriction (2.9c) and the relationship in foot-
note 21, we have:

dF |M 1 £, M
= - o (M-FgP)L  + —————| L.y .— < O

W T2
W |A5 ] (1-f,

P

du )M
W PZ
() () (+)

24. The exchange rate overshooting is now exacerbated, since

dp

du

M 1 £
= —— ¢ |a(M-FgP)L_ +
Woo|A

(- (-

F dP

du

W |,

M
(1-f 7

)
W,
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The fall in Fg shifts the CC, schedule downwards,
while the rise in F (fall in bond holdings) pushes it
upwards, fig. 3.8 showing a net downward shift. The
increased exchange rate overshooting reduces real wealth
and consumption by more than in the absence of intervention,
improving the balance of trade. Assuming that the balance
of trade effects prevail over the service account effects
(negative since bond holdings fall), the current accounf
surplus under Case II, on the impact of the exogenous
change, is unambiguously greater25 than under free floating
(S1 > Si).

Therefore, whenever the spot exchange rate falls
within the region between P and P*, the intervention policy

works against market forces, exacerbating the effects of

exogenous shocks. Exchange rate variability is magnified

25. Assuming again that the balance of trade effects
dominate the service account effects, the current
account surplus under Case II is greater than in
the absence of intervention, since

dS |M dS |F D M dP |M dP|F
—| - —] = el = | —| - —
du|W du y p? du|Ww du
(+) (-)
dF |F oy  dE[M o dFg|M
- i — + C. 7.1 — -C - .m — < 0
dul|W Y du|W Y du |W

(-) (+) () (+)  (+)
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and fluctuations in real wealth, consumption and the current
account balance are exacerbated rather than diminished;
exactly the opposite of the effects of managed floating

under Case I.

3.3.2 Long-run equilibrium and dynamic stability

Under Cage II where P(t) # P*(t), a long-run
stationary state equilibrium, if it exists, leads to a
long-run exchange rate that lies somewhere between P(t)
and 5*(t). The reason is quite simple: if the spot
exchange rate lies in the same direction from both P and
P*, we are back to the analysis of managed floating under
Case I, but with a different intervention parameter §.

Given the stability conditions for Case I, for both expect-
ations mechanisms, the exchange rate through a sequence of
short-run equilibria will be driven closer to both P and P*
till it coincides with one of the two, whichever is closer.
Let us assume that we have a situation where P = P, would
that Be a long-run equilibrium ? No; although intervention
is zero, we are back to free floating with a depreciated

or appreciated exchange rate relative to its long—run.path
in the absence of intervention P*(t), depending on whether P
is greater or smaller than P*(t); thus the normal inter-
play of market forces would drive the exchange rate closer
to P*(t). If, alternatively, P(t) = P*(t) # P(t) the

intervention policy would shift the spot rate closer to
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the government reference rate. Therefore, irrespective
of the initial position, the exchange rate is finally driven
in the region between P(t) and 5*(tj, where market forces
are acting at cross purposes wifh the intervention policy.
For long-run equilibrium to exist within this
region, the effects of the intervention policy have to
exactly offset the counteracting effects of market forces,
i.e. fg # 0. At the stationary state real wealth should be
constant and held in the desired proportions and all nomin-
al variables should grow at the same rate; expected
inflation should be constant, equal to the actual rate and
equal to the rate of growth of the nominal money stock.

The last equilibrium condition26 requires that

Mg
T = — = — = m + —
P M MO
=m - E&
M
=m + vy (3.31)
where y = - Fg/M. 1In the absence of complete sterilization,

intervention affects the nominal money supply. Real money
balances, M, are constant since in the stationary state

real wealth and its composition are constant. Hence, for

26. See chapter 4 for a full analysis of the long-run
equilibrium conditions in the case of continued
government intervention in the long-run.
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a constant long-run inflation rate,ﬁg has to be constant;
the government has to purchase from or sell to the private
sector a fixed amount of foreign exchange per period.

In the long-run stationary state, intervention

rule (3.10a) becomes:

Fg(t) = &|P(t) - aMS(t)L(Y, u, T{}
S (1) S
= §|—— - aM>(t)L(Y, u, T)
o 5
= §|— - oL (Y, u, T) M (t) (3.32)
M*

since P(t) = Ms(t)/ﬁ* . M* is the long-run stock of real
money balances. Given that L(Y, u, T) = 1/M*, equation
(3.32) becomes:

1 1

Fg(t) = §|— - a—|M>(t) (3.33)
Me W+

Hence, in the presence of prediction errors (o # 1),
government intervention continues in the long-run (ﬁg # 0).
The existence or not of a stationary state equilibrium under
Case II, amounts finally, to whether %g is constant or not.

Taking the time derivative of (3.33), we have:
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dFg(t) 1 .
= §(l-a)— . M5(t) £ O (3.34)
dt M

which shows that %g, far from being constant, is increasing
or decreasing over time,depending on whether a is smaller
or greater than unity. Thus, the conditions for long-run
equilibrium are not satisfied and government intervention
under Case II leads to instability.

This is a counter-intuitive result in that any
deviation of the government's estimate of the long-run
exchange rate path from its true value leads to dynamic
instability. The intervention policy poises the economy on
a knife-edge position. Any deviation between P(t) and P*(t)
leads to instability. The reasons for this result might be
the formulation of our intervention rule, the way the
government forms its estimate of the long-run exchange rate
path or even a possible inconsistency in government policies.
On closer examination, though, instability is attributable
to the particular structure of our intervention rule. The
behaviour of a real variable, %g, over time is determined
by the difference between two nominal variables, P(t) and P(t).
Building on these results, the generalised government reaction
function introduced in chapter 4, modifies the intervention
and allows a stable long-run equilibrium even if P(t) # P*(t).

The abiiity of the private sector to predict these
long-run effects under Case II, and its probable reaction to
them will be of particular importance to exchange rate dynamics

and the continuation of the intervention policy itself.
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3.3.3 Dynamic exchange rate response

Exchange rate dynamics under Case II depend
critically on the way the private sector forms its expect-
ations and rest finally on the symmetry or asymmetry of
information available to the private sector and the gov-
ernment. The analyses of Cases I and II provides the full
range of possibilities.

Under Case I we have assumed that the government
has long-run perfect foresight while the private sector has
either adaptive expectations or long-run perfect foresight.
In the former case, the government unambiguously has more
informatioﬁ than private wealth holders, who have to rely
on their error learning process. As was shown in section
3.2.4 above, the government succeeds in stabilizing exchange
rate fluctuations and in moderating the variability of real
wealth and private consumption. In the latter case we
have no asymmetry; both the private sector and the monetary
authorities have the same information set, as they are both
equipped with long-run perfect foresight (the deterministic
equivalent of‘rational expectations). Nevertheless, inter-
vention is still beneficial because of its qualitative and
quantitative effects on the adjustment process that result
in moderated exchange rate variability and stabilized real
wealth.

The government information set is reduced consid-

erably when we relax the assumption of long-run perfect
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foresight. The crucial factor in the dynamic exchange rate
response is the ability of the private sector to anticipate
or not the dynamic effects of intervention under Case II and
to respond to them accordingly. Under adaptive expect-
ations the private sector is in no better position than the
government whose relative superiority in information depends
on the margin of error in predicting the long-run exchange
rate path. If the deviations between P(t) and P*(t) are
small, the dynamic exchange rate response will initially
be similar to that under Case I till the spot rate falls
in the region between P(t) and P*(t) where we have instab-
ility. The greater the deviations between the estimated
and the true exchange rate paths the greater the instability
region within which the government, far from stabilizing
exchange rate fluctuations, exacerbates initial dist-
urbances.

Such dynamic exchange rate behaviour is illus-
trated in figufe 3.9 below, for an exogenous fall in u.
PP*O and PP*1 are the original and the new long-run exchange
rate paths respectively and ABC is the dynamic exchange
rate path under free floating. PP1 is the long-run equil-.
ibrium exchange rate path that prevails under managed
floating if the government uses the right estimate of the
long-run exchange rate (i.e. when P(t) = F*(t)); In the
particular example of figure 3.9, the governmeht overestimates
the true reference rate, P(t) > P*(t), i.e. a > 1, forcing

the exchange rate to follow the AB'DE path. Between t and



183
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Figure 3.9. Dynamic exchange rate response under adaptive expecta-
tions: Case II; P(t) > P*(t)
PP
InP(t) PP
PP
InP(O)
InP *(0)
time
Figure 3.10. Dynamic exchange rate response under adaptive

expectations: Case II; P(t) < P*(t)
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ti, the spot rate under Case II lies above both P(t) and
P*(t) and the intervention policy stabilizes exéhange rate
variability in a way similar to that of Case I (B'D lies
below BC). From point D (at which P(t) = P(t)) onwards,
however, the spot rate falls within the range (P, P*) where
we have instability; depending on the strength of market
forces relative to the intervention policy, the exchange
rate can even move below PP*1 (though not shown in figure
3.9).

During the adjustment process, the exchange rate
is predominantly above PP*l, its long-run path under free
floating, being relatively depreciated (higher domestic
inflation). If, instead, the government were to under-
estimate the true reference rate, i.e. a < 1 and P(t) < P*(t),
the spot rate in the instability region would be apprec-
iated relative to its free floating long-run path (lower
domestic inflation). This case is illustrated in fig. 3.10.

Given the adaptive expectations mechanism,
private wealth holders are neither aware of the apparent
instability, nor able to anticipate the possible goﬁernment
reaction to it; as a result, their behaviour remains invar-
iant. The government, on the other hand, cannot afford to
remain idle for long. Given the intervention rule, in the
case of figure 3.9 the government will have to accumulate
foreign exchange reserves for ever. Similarly, in the case
of fig. 3,10 the government will have to tolerate a gradual

decumulation of its foreign reserves. In the basic Structure
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of our model we have not incorporated a stock constraint

for the government intervention policy. This does not

mean, however, that the government can sustain the inter-
vention policy for ever in the face of these developments. Al-
though it is easier to accumulate reserves - ignoring a
possible reaction from the rest of the world - than to
~decumulate, and in spite of the extra leverage that sales

of domestic bonds offer (béing perfect substitutes to
foreign bonds and denominated in foreign currency), the
government has ultimately either to give up the inter-
vention policy,or to adjust accordingly its estimate of

the long-run real money stock (i.e. adjust o). The
effects of intervention on the stocks of reserves can be
used as an indicator of the way the government should adjust

its estimate of the long-run path.27

Finally the system
returns to the full long-run equilibrium position of Case I.
The government cannot sustain its support for a particular
exchange rate path for ever against market forces because

of the constraints on its actions. In the language of
Krugman (1979), we have a "crisis" in the balance of payments;
the way and the timing out of the crisis rest entireiy on

the government, given the inability of the private sector

to anticipate the long-run instability.

27. This is consistent with the 4th guideline of the
IMF which calls for member countries (in consultation
with the Fund) to take into account their desired
reserves level, in setting their exchange rates medium
term target zones.
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If instead of adaptive expectations the private
sector is assumed to possess long-run perfect foresight,
it would have more information than the government and it
would be able to recognise the deviation between P(t) and
P*(t) and the consequent instability of the dynamic adjust-
ment. Fig. 3.11 and 3.12 below, illustrate the dynamic
response of the exchange rate to a fall in u, when the
government either overestimates or underestimates the
true reference rate respectively. In both diagrams ABC
shows the dynamic exchange rate path in the absence of
intervention, while AB'DE is the respective path under Case
II, when speculators react passively to the apparent
exchange rate instability. ‘Unlike adaptive expectations,
speculators are now in a position to anticipate the govern-
ment reaction to a continuous accumulation (fig. 3.11) or
decumulation (fig. 3.12) of foreign exchange reserves,
adjusting their behaviour in accordance with some maximis-
ing process. The resulting exchange rate dynamics will be
quite different from those shown in fig. 3.11 and 3.12 and
will depend on the anticipated specific government reaction
and the respective speculative response to it. As in the
case of adaptive expectations, the system finally returns
to the full long-run equilibrium position of Case I.

The situation is identical to that of Krugman's
(1979) model of balance of payments crises where the gov-
ernment is unable to defend a particular fixed parity; and,

running out of reserves, gives up intervention causing a
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InP(t)
PP
PP
PP
InP(O)
InP*(0)
0 t tl t2 time
Figure 3.11. Dynamic exchange rate response under long-run
perfect foreright: Casell ; P(t) >P*(t)
InP(t)
PP
PP
PP
0 t t t, time
Figure 3.12. Dynamic exchange rate response under long-run

perfect foreright: Case II; P(t) < P*(t)
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discrete jump in the exchange rate (depreciation) from its
dynamic adjustment path under fixed to that under flexible
rates. Speculators equipped with long-run perfect foresight,
anticipate the forthcoming capital loss and through a
speculative attack, force the'government to run out of
reserves earlier than otherwise; an attack that helps
avoid the discrete exchange rate depreciation and is con-
sistent with maximising behaviour by wealth holders.

In terms of our model, speculators anticipate
the constraints that exchange rate variability imposes on
the government stock of foreign reserves and they adjust
their expectations accordingly. Unlike Krugman's model,
however, the government might react in a variety of ways,
e.g. give up intervention, revise the estimate of the long -
run real money stock, or borrow more reserves. Private
speculators have to identify which possible reaction the
government 1is going to use and adjust their behaviour
accordingly. We will not pursue the issue further at this
stage, however, for in the analysis of exchange rate dynamics
undef7generalised government reaction function in chapter 4,
we will return to this issue in more detail. Suffice it to
say that the degree of symmetry of information available
to the government and the private sector plays a crucial
role in exchange rate dynamics under managed floating. The
government 1is unable to impbse its own exchange rate path

28

against a better informed private sector. But even under

28. Such a possibility is considered in both the IMF
guidelines (commentary) and the IMF specific principles
for the management of floating exchange rates.
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adaptive expectations where private wealth holders have
less information, intervention with the wrong estimate of
the long-run exchange rate path would force the government
to modify its policy in the face of its repercussions on the

stock of foreign exchange reserves.

3.4 Speculation and exchange rate dynamics

Exchange rate behaviour and speculation has
always been a controversial issue; as long ago as 1944
Nurske was arguing that exchange rate fluctuations in the
1920s were due to "destabilizing'" speculation, whereas
Friedman (1953) waé suggesting that profitable speculation
for the market as a whole can only be stabilizing as
destabilizing speculators woula lose money and be driven
out of business. Commenting on the current floating
experience, Kindleberger (1976) attributes the observed
variability to 'destabilizing and profitable speculation".29

A re-interpretation of our intervention rule -
equations (3.9) and (3.10) - to reflect speculative behaviour
allows us to examine the effects of speculation on dynamic
exchange rate édjustment with no change at all 1in our formal
analysis. To start with, assume that the government does

not intervene in the foreign exchange market at all and

maintains the same behaviour as under free floating, described

29. See Schadler (1977, Section 1) for a brief survey of
the relevant literature.
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by the government budget restraint (2.10). The asset

demand functions reflect the asset preferences of the priv-
ate sector, excluding speculators. The latter are assumed
to have no preferred monetary habitat, but hold non-interest
bearing working balances in domestic and foreign currencies.
Their only function in the system is to provide foreign
exchange cover to wealth holders wishing to reallqcate'their

portfolios.30

They do this, by taking open poéitions in
domestic and foreign currency at a premium. To facilitate
our analysis and to keep it symmetrical to that under man-
aged floating, we would not impose any stock constraint on
speculators, although we will consider the possibility of
their running out of domestic or foreign money reserves.
Speculators are assumed to form expectations about the
long-run exchange rate path (P(t)) in the same way as the
government does under managed floating. They are also
assumed to take open positionsin foreign exchange depending
on the discrepancies between the spot exchange rate and
their ''reference rate" for the respective periqd (—ﬁg is
the increment in speculative holdings of foreign exchange
at every moment in time). In return they sell domestic
money, allowing themselves a reasonable profit (exchange
rate premium).

By buying domestic money when they expect an

exchange rate appreciation (P(t) > P(t)), speculators

30. In this respect our model is directly analagous to that
of McKinnon (1976), as cited by Schadler (1977, section
I11).
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increase the expected real value of their money holdings

at the new stationary state. (E?(t) - P(ti]/P(t) = ex-
change rate premium). Given the law-of-one-price assumption,
the real value of their foreign exchange holdings is invar-
iant to exchange rate changes. Similarly, when speculators
anticipate a long-run exchange rate depreciation, they get
out of domestic money acquiring more foreign exchange, mini-
mizing the expected long-run reduction in their real money
holdings. To liquidate their potential profits, speculators
uncover their positions at the new stationary state, ex-
changing domestic money with foreign exchange or vice versa.
Ignoring, for the moment, the effects of liquidation of
potential profits, speculative activity producés exactly

the same effects on exchange rate dynamics as government
intervention. To illustrate this, consider again the case
of an exogenous fall in u.

Allowing speculators initially to possess 1ong -
run perfect foresight, the analysis of section 3.2 illus-
trates (fig. 3.6 and 3.7) that, for either expectation
mechanism for the private sector, speculative activity
succeeds both in moderating exchange rate fluctuations and
in stabilizing real wealth and consumption, in the same way
as government intervention does. We assume implicitly, of
course, that speculators have enough reserves to carry out
their covering activities. Speculators, on the other hand,
maximise their profits: by selling (buying) domestic

money when they expect a long-run exchange rate depreciation
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(appreciation) they maximize (minimize) their expected
capital gains (losses).

Relaxing the assumption of long-run perfect
foresight and allowing speculative errors in predicting
the long-run exchange rate path, we have an analysis
similar to that of section 3.3, Fig. 3.9 and 3.10 describe
now the dynamic exchange rate response to an exogenous fall
in u when the private sector forms its expectations in an
adaptive process and speculators use either an overestimate
or an underestimate of the true reference rate respectively,
at every moment in time. In fig. 3.9, speculators are
accumulating foreign exchange reserves over time paying in
return domestic money. Given the error learning mechanism,
private wealth holders are unable to anticipate the likely
outcome of this instability. As we have no government
intervention, the balance of payments is always in equilib-
rium and instead of the '"crisis'" in the balance of payments
we had before, we now have a '"speculative crisis'". Unlike
the government who is able to print money at no cost,
speculators are unable to defend their particular estimate
of the long-run exchange rate path, as they are going to
run out of reserves of domestic money. This will force
them to give up their covering activities or adjust accord-
ingly their estimate of the long-run real money stock, (i.e.
change o). In either case, the system returns finally to
the same long-run position (PPl) as under Case I and specul-

ation ceases. In terms of fig. 3.9, up to time ty specul-
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ators are accumulating domestic money, anticipating a
capital gain, given their expectations for a long-run ex-
change rate appreciation. 1In the instability region,
however, speculators are decumulating domestic money anti-
cipating a capital loss, since they expect now a long-run
exchange rate depreciation. The ultimate exchange rate
appreciation, as speculators running out of stocks of
domestic money either adjust their expectations or are
driven out of business, increases the capital value of dom-
estic money and speculators incur a financial loss.

In the case of fig. 3.10, speculators in the
instability region are now decumulating foreign exchange
and accumulating domestic money, expecting a long-run
exchange rate appreciation. Over time, however, they are
forced either to give up speculation or to adjust their
expectations as they are running out of foreign exchange
reserves. The final exchange rate depreciation causes
capital losses. In both cases, the sooner speculators
adjust their expectations in the face of exchange rate in-
stability, the less their capital losses. Prolénged ex-
change rate instability, however, would drive speculators
out of business suffering financial losses.

Under adaptive expectations, private wealth
holders are unable to anticipate these developments and
hence their behaviour remains invariant. Under long-run
perfect foresight, however, private asset holders are able

to anticipate the speculative errors and their likely
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outcome, adjusting their expectations accordingly. Ultim-
ately, the system returns to the full long-run equilibrium
position of Case I, at which P(t) = P(t), i.e. a = 1 and
speculation ceases. The dynamic exchange rate behaviour,
however, depends, as in section 3.3.3, on the particular
reaction (and}its timing) of private wealth holders to
speculative errors.31

The above ahalysis leads to the interesting
conclusion that profitable speculation is always stabilizing
and that destabilizing speculation leads to financial losses
and ultimately drives speculators out of business; a
conclusion that supports Friedman's (1953) argument and
casts doubts on the possibility of profitable and destabil-
izing speculation.

The uncovering of speculative positions, however,
that allows speculators to take their profits and to sustain
themselves in business, disturbs the long-run equilibrium
position. The cashing in of speculative profits represents
an endogenous source of asset market disturbances that forces
the exchange rate to deviate in the short-run from its long -
run path, wiping out at the same time some of the speculative
profits. Unlike speculators, the government is not governed
by any profit maximization objectives in its intervention

policy. In consequence, the choice between government intervention

31. If the government, in the face of the exchange market
developments, resumes intervention or alters in general
its policies, the resulting exchange rate dynamics are
complicated even further.
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and private speculation as a means of moderating short-run exchange
rate variability depends on three factors. First, on the
ability of the government relative to private speculators

to predict correctly the long-run exchange rate path (P*(t)).
Second, on the relative significance of the additional

exchange rate fluctuations that the liquidation of specul-
ative profits causes; and finally, on whether sufficient

speculative capital 1is available.s-2

3.5 Concluding remarks

The extension of our basic model to the regime
of managed floating gives rise to some very interesting
conclusions about the effectiveness of intervention and the
resulting exchange rate dynamics. The success of an inter-
vention policy geared towards minimizing the discrepancies
of the spot exchange rate from its long-run value, depends
crucially on the way the government forms its expectations
about the long-run exchange rate path. If the government
possesses long-run perfect foresight, intervention moderates
exchange rate variability, stabilizes real wealth and con-
sumption and reduces the extent of current account imbal-
ances relative to free floating, irrespective of the way the

private sector forms its expectations about exchange rate

32, McKinnon (1976a) argues that during the current float-
ing period, the increased foreign exchange and banking
risks, the absence of one '"safe'" currency and the
introduction of new government regulations have red-
uced the availability of speculative capital.
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depreciation (inflation). Managed floating increases the
speed of dynamic adjustment but still allows exchange rate
dynamics consistent with overshooting. Intervention 1is
still beneficial even if there is no asymmetry of inform-
ation between the private sector and the government. To the
extent that the government's welfare function expresses
social preferences, intervention improves social welfare
even in a country with no market imperfections. |

If, however, the government is unable to predict
successfully the long-run exchange rate path, intervention
exacerbates the effects of exogenous disturbances whenever
the spot rate falls in the region bounded by the government's
estimate of the long-run path and its true value. The
resulting exchange rate variability and current accouﬁt
imbalances are now greater than in the absence of inter-
vention. More crucially, though, the system becomes dynam-
ically unstable and a '"crisis'" develops in the balance of
payments as the government is unable to defend a particular
exchange rate path against market forces, running out of
or accumulating foreign exchange resefves over time. The
economy, under managed floating, is poised on a knife-edge
equilibrium: any deviation between the government's est-
imate of the long-run exchange rate path and its true value
makes the system dynamically unstable.

Under an alternative interpretation, the inter-
vention funétion can be seen as describing speculative

behaviour providing foreign exchange cover to private wealth
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holders wishing to change the allocation of their portfolios.
Private speculation, prior to the cashing in of speculative
profits, exercises the same influence on exchange rate
dynamics as government intervention. The uncovering of
speculative positions, however, creates additional short -
run exchange rate variation that enhances the importance of
the non-profit nature bf government inte%vention in moderat-
ing short-run exchange rate fluctuations. Nonetheless, the
main issue for this end is, which of the two, the government
or speculators, is better equipped to predict successfully
the long-run exchange rate path.

Throughout the analysis of managed floating under
Case I, i.e. when the government has long-run perfect fore-
sight, we have implicitly assumed that the government has
sufficient foreign exchange reserves to perform uninhibitedly
its intervention policy. For any exogenous shock the govern-
ment has either to buy or sell foreign exchange during the
adjustment process. Hence, for the government stock of
foreign exchange reserves to be relatively stable over a
particular time horizon, the distribution of exogenous
exchange rate shifts has to be symmetric with a zero mean.
If the exogenous changes force the government more in the
direction of selling (buying) foreign exchange, the govern-
ment stock of reserves will fall (rise). If the welfare
gains of moderated exchange rate variability are greater
than the costs of borrowing foreign exchange, it pays for

the government to borrow from abroad to finance 1its
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intervention policy. Under Case II, in contrast, the change
in the government stock of reserves serves as an indicator
for the proper adjustment of the government reference rates.

The degree of reserve use under managed floating
can be greater or smaller than under fixed exchange rates,
depending on the frequency of exogenous disturbances under
the two regimes. The degree of reserve use over a partic-
ular period is usually defined as the sum of the absolute
changes in the government stock of reserves. To the extent
that managed floating is more prone to exogenous disturb-
ances than fixed rates are, the degree of reserve use can
very easily be higher. Moreover, whenever P(t) deviates
from its true value, intervention continues as long as the
government 1is willing to deplete its foreign exchange
reserves (before the government either adjusts its estimate
or gives up intervening altogether) which may involve a
substantial reserve usage. Williamson (1976) provides
empirical evidence that shows greater reserve use for the ini-
tial stages of thecurrent floating period relative to the
previous fixed rates period.33

The moderation of exchange rate fluctuation and
the stabilization of real wealth and consumption with the
consequent improvement in social welfare, depends on the

ability of the government to limit prediction errors of the

33. For an analysis of the expected world liquidity effects
of free and managed floating relative to fixed exchange
rates, see Williamson (1973), Fleming (1975) and
Crockett and Goldstein (1976).
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long-run exchange rate path so that its true value lies
within the neutral zone around P(t) in which the government
abstains from intervention. This avoids the possibility

of dynamic instability. Information gathering activities
and periodic revisions of the estimate of the long—run path
in the light of experience will help to promote such an
objective. Any failure would not only exacerbate exchange
rate variability, but, in the presence of more than two
countries, would also produce an inconsistent world struct-
ure of reference rates wifh unnecessary intervention at
cross purposes that "exports'" exchange rate variability from
one country to another.

In the next chapter, an improvement of our
intervention rule gives rise to a generalised government
reaction function allowing a stable long-run equilibrium,
even 1f the government uses the wrong estimate of the long -

run exchange rate path.
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APPENDIX 3

A3.1 Short-run comparative statics under managed floating.

(a) Impact effects: Linearising the short-run equilibrium

conditions (3.11a) - (3.11le) of section 3.2.1, starting

from an initial long-run equilibrium at which Fg = Mg = O,

we have:

A;[dP dF arg as aB]’ - BS[EM dv dr du dY dT d¢ dB] "
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Using Cramer's rule, the comparative statics

effects on the exchange rate are as follows:
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Comparative statics effects on F:
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as the exchange rate under free floating overshoots its

long-run value (i.e. P < P* < P' in figure 3.1).
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Comparative statics effects on the issue of new
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(B) Short-run comparative statics (general case): Linearising

the equilibrium conditions (3.14a) - (3.14e) we have:
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Matrix A, is recursive and. has the same determinant

4

as matrix A; of chapter 2. The matrix of coefficients of

the exogenous variables B, is exactly the same as Bl’
except for the last row entries for u, Y and T. In spite of

that, however, because matrix A, is recursive, for P, F, S

1
and B we get exactly the same comparative statics results
as in chapter 2.

The comparative statics effects on Fg are as

follows:
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since, in the absence of intervention, the exchange rate

overshoots its long-run path.
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The short-run comparative static effects on V

are given as the algebraic sum of the effects on S, B and

Fg.

A3.2 Dynamic stability

From equation (3.6) of the text, real money

balances in the absence of sterilization are equal to:

=l
[
gl =

M

<4

g

P

S

P

(3.6) repeated
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Hence,

dp £
-, — =" 5 (A3.53a)
p° AV (1-f)

2| g
o =

dp £ v |
- - L— = 1T o (A3.53b)

P dmw (1—f1w)

51 &
o =

Thus, we can write real money balances as a function of

augmented real financial wealth and expectations, i.e.

M=o6 (V, m (A3.54)

with

dM le

1v
dv (1-f1w)

1w

dm (1-£f

1w
1w

(A3.54a)
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Taking the logarithm of (A3.54) we have:

x =1nM = 1n 91 (v, ) (A3.55a)
or
X = gl(V, m) (A3.55b)
with
g1y = W, 81p = _In o (a3.550)
6,(V, m) 6,(V, m)

Equations (A3.54) and (A3.55) ére exactly identical to
equationé (2.26) and (2.27) respectively, of chapter 2.
From the short-run comparative statics the
accumulation of augmented real financial wealth can also
be written as a function of augmented real financial wealth
and expectations (Table 3.2), i.e.
V=h (v, ™; h

< 0; h >0 (A3.56)

1v i

(a) Adaptive expectations: the expectations generation

mechanism under adaptive expectations can be written as:

. MO
T = B( < " X - T 3 0 < B <1 (A3.57)
M

The rate of growth of the national money stock is equal to



wn

M

S

given equation (3.10b).
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(A3.58)

From the short-run comparative statics (Table 3.2)

we can write Fg as a function of augmented real financial

wealth and expectations, i.e.

with

Substituting (A3.59) and (A3.58) in (A3.57) we have:

with

Fg

Fg(V, )

Fg(v, m

Bl m - ————— - X -1
el(V, )

dm ﬁg

—_— = - B —V > 0

dv M

dm ég

— =-g|—L+1| <0

dw M

(A3.59)

(A3.59a)

(A3.59b)

(A3.57a)

(A3.57b)

(A3.57c)
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since, under Case I, in the long-run stationary state
ﬁg = 0.

The dynamics of the system under adaptive expect-
ations are described by equations (A3.57a), (A3.55b) and

(A3.56) which form the following system of differential

equations:
Fg(V, m) |
T = B|m - -x -7|; 0<B<1, EV >0, E1T <0
0, (V, ™)
(A3.60a)
X = gl(V, T) g1y > 0, 814 < ¢) (A3.60Db)
vV = hl(V, T 3 h1V < 0, hlTr >0 (A3.60c)
Linearising around the stationary state we have:
T + BX = Eﬁdﬂ + EVdV | (A3.61a)
0 = glﬂdﬂ - dx + glVdV : (A3.61b)
Vv = hlﬂdn + hlVdV- (A3.61c)
or in matrix notation
— . — ~4 A
1 B 67 r'rr—‘ E 0 E dw
o )
0 0 0 X = |81 -1 g1v dx (A3.62)
0 0 1 \' h1Tr 0 'h1V dv
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The characterisitc polyonyum 1is:

(E, - A) -8\ Ey
g1 -1 g1y =0 (A3.63)
hin 0 (hyy = M)

with the following characteristic equation:

2
(1 + Bgln))\ + EE“ - hlV(1+Bgl'ﬁ) + BglV . hl‘ﬂ] A

-) -y = ) (+) (+)

+ ETr . hlV - EVh11T =0 (A3.64

=) (=) (M)

Sufficient condition for local stability is that all

coefficients are positive. This reduces to:
1+ 8gy, >0 or |B.g1"| <1 (A3.65a)
E . h - E, . h >0 (A3.65b)

To derive the i = 0 and & = 0 loci, we totally

differentiate (A3.60b) with respect to time, i.e.
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x =g T+ gy V (A3.66)

Substituting m and V from (A3.6la) and (A3.61c)

respectively, we have:
(1 + Bgln)x - (glﬂ En * 81y hlﬂ) dm
(g11T E, + glV'hlv) dv (A3.67)

Substituting dm from (A3.61b), we get the

equation of the x = O locus, i.e.

) 1
a -+ Bglﬂ)x = (glﬂ ° Eﬂ + g1V hln) dx
glﬂ
* [}glﬂ By + g1y )
81y
- E;;(glﬂ’Eﬂ * g1y hlﬂ{} dv (A3.68)‘

from which we have:
=) ) (+)
dx (814 « Ex * 81y - Byy)

- < 0 (A3.69)

dx |V=const. g1 (1 + Bgln)

(-) (+)
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given stability condition (A3.65a). The slope of the

X = 0 locus is ambiguous since

+) (v (v (=) () )y =) (=) (4)

dx|  gyy(gyy hyp - 89 hyy) * gy (gyy By - g1, By

dv i=0 (glﬂ Eﬂ * g1V hlﬂ)
(=) (=) (+) (%)

=7

(A3.70)

However, using equations (A3.53), (A3.54a), (A3.59a), (A3.59Db

and (A3.59c), the second bracket on the numerator of (A3.70)
is equal to -Bglv < 0.
Hence, when

h . g ‘
y 2V~ 7lm (A3.70a)

hln

Ei1v

the x = O curve is upwards sloping, but if the inequality
sign is reversed, its slope can be positive or negative.
Substituting dm from (A3.61b) in (A3.61c), we

get the V = 0 locus, i.e.

h h h g
Vo= AT gx 4 4m (IV C Plw o gpy) AV (A3.71)

81 81 hyo

from which we have:
(-) (-)
dx h g ' h g
—|. =gy 1V 1n > 0 as g1y 2 1V 1
dv|Vv=0 h1 h
i 1w

) (+)
' (A3.72a)
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(+)
av h, hyy . g ~
_ : _ 1m ( 1V >1m glv) >0 as
dV|x=const. 81n h1TT
-)
h . g
gy < e iL (A3.72b)
hlw

(B) Perfect foresight: Under perfect foresight expectations

are always fulfilled, i.e.

Cx=mo- — T (A3.73)

Linearising around the stationary state, we have:

Fg _ FgV .
dn = - —— dv - x . (AS. 74)
M

|

since, under Case I, Fg = O in the long-run. From (A3.74)

we can write expectations as a function of V and x, i.e.

r o= oV, x) (A3.75)



224

with
(-)
dm ng
w, =—=- —— >0 (A3.75a
v av _ . ,
M+ an
(+)
d M
Wy = — = - ———— < 0 (A3.75b)
dx i .
M+ an
(+)

Substituting (A3.75) in (A3.55b) and (A3.56) we have:

e
)

= gl[?, w(V, ii]; g*lV > 0, 81 < 0 (A3.76a)

<‘
1

hlE/', w(V, 5():]; h*;y = 2. hy >0 (A3.76b)



where, using (A3.55c), (A3.54a) and (A3.75a)

o
8%1v = 81y * 81n - Yy — >0
| M+ FgTr
(+) (=) (+) (+)
W'y = hyy * hyp cwy =7

-y () (%
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(A3.77a)

(A3.77Db)

Linearising (A3.76) around the stationary state, we have:

81p - 9 O | x| _ |t g%y
chycw 1| |V 0 hry

with the following characteristic polyonyum

(-1 + 81n - Y% A)

0

) =) (@ (-)

dx

(A3.78)

dv

(A3.79)

(A3.80)
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Thus a necessary and sufficient condition for

saddle point equilibrium is (-4ay > 0):
y = h*1V <0 (A3.81)

Equations (A3.76a) and (A3.76b) describe the
x =0 and V = 0 loci respectively. From (A3.76a) the slope
of the x = 0 curve is positive and discrepancies of real

money balances from their long-run level are cumulative,

since

dx

— 1. = g* >0 (A3.82a)
dv |x=0 v

dx 1

— = 0 (A3.82Db)
dx |V=const. 81m + Yy

=)
Substituting (A3.76a) in (A3.76b) we have:
h h h*. . . g
V= AT gx o+ AT W T ge o] av (A3.83)

glﬁ €1m hlﬂ

from which we have:

‘ <
= - gty 0 as
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-y =) (+)

h* . g
W~ "lim 2 g%y (A3.84a)
h
1w
(+)
av h h* . . g |
_ 1w 1V 1m <
— _ = g*lV >0 as
dV |X=const. g1n h11T
v - 81p
*
- > g%y (A3.84Db)

A3.3 Dynamic response of the system to an exogenous fall

fall in u

(a) Adaptive expectations: Inflationary expectations, real

money balances and augmented real financial wealth can all

be written as functions of time, i.e.

n(t) =7 + Alexlt + A,et2t (A3.85a)

x(t) = X + Blexlt + Bet2t (A3.85b)
- 17 A1t A2t

V(t) =V + Cle + Cze (A3.85c)

where A, B and C are constants, Aj and X, are the charac-

teristic roots of (A3.64) and 7, X and V are the stationary



state values of m, x and V respectively.
For an exogenous fall in u at time t

the following initial conditions:

m(0) =7n_ =

V() = Vo = vr, o+ Fg(o)
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O we have

(A3.86a)

(A3.86Db)

where V*o is stock of real financial wealth at the initial

stationary state.

From (A3.85) and (A3.86) and using

(A3.63) we can solve for the six constants in a fashion

similar to that of section A3.4 of chapter 2, i.e.

k. k k, k
A= - —2 @ -T); A= —E P -T)
(ky-k3) (ky=k3)
g . ki k,+g .k _
p, - - Bm 12T T2 gy,
(kl—kz)
g1 K1 kytg vk _
p, - Ar1f2fwv g
(kl'kz)
k, k, —
c, = - v, -V; C, = v, -N
(kp-kp) (ky=kyp)
where
w2 Mthy L tathy
1 - ’ 2 -
1w 1w

(A3.87a)

(A3.87Db)

(A3.87c)

(A3.87d)
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kl and k2 are different from zero because A = hlv is not
a solution for the characteristic equation (A3.64).
Letting t = O in (A3.85b) and substituting B1 and B2 from

(A3.87b) we get

x(0) = x4 = X + g1y (Vg - V)
(+)

which gives the stock of real balances on the impact of
the exogenous change. From the analysis of fig. 3.1, for
a positive Fg(0O) the spot rate lies between P'1 and P
implying an exchange rate overshooting, i.e. X, < Eg which
requires (V, - V) < 0. If on the other hand (V, - V) > O,
Fg(o) has to increase by more than (V - VO*) > o making

< P, which, given the

X. > X. But x. > X implies that P

0 0 1

intervention rule, requires a decrease rather than an
increase in Fg(o) which is inconsistent. Therefore,
(V, - V) is unambiguously negative.

Using equation (A2.94) of chapter 2 and equation
(A3.88), the difference between the stocks of real money
balances under managed (XOM) and free (XOF) floating at time

t = o is as follows:

el
1
el
|

) o = &ylVy - V) - g, vy* - vy¥)
(g1y - &) (vy* - vi*) + g1yFg(o0)

Fg (o) >.o (A3.89)

Eiv -
(+) (+)
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since, at the stationary state, the stock of real financial
wealth under free floating (v*l) is equal to the stock of
augmented real financial wealth (V) under managed floating
and that 81y = 8y~ (A3.89 indicates that the overshooting
under managed floating is reduced.

Taking the time derivatives of (A3.85b) and

(A3.85c) we have:

A.B,ert & A _B.er2t (A3.90a)

il

x(t)

V(t) xlcleMt + AszeAZt (A3.90b)

Substituting B, from (A3.85b), B, from (A3.87b), C, from
2 1

1
(A3.85c), C2 from (A3.87c) and using (A3.87d) we have:

£(t) = A;(x(t) - %) (A3.91a)
g _
- gll (Ap=hyy) p-hyyd + gry(Ay-hyy) (V- e™2
1w :
V(t) = A, (V(t) - V) - (A;-h;) (V,-De2®  (a3.91b)

which describe the accumulation of real money balances and
augmented real financial wealth during the adjustment process.
Differentiating (A3.55a) with respect to time we

have

t
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d (1nM) S
x(t) = ——— = DInM°(t) - D1nP(t) (A3.92)
dt

Substituting in (A3.91a) we have:
DInP(t) = DInM>(t) - A (x(t) - X)

¥ gll(x “hy) (A,~ho) + O.-ho )| (V. - Per?
" 1" My 2y givit1 My o

1w

t

(A3.93)

which gives the slope of the dynamic exchange rate path

BC'in fig. 3.6.

(B) Perfect foresight: The stocks of real money balances

and augmented real financial wealth, can be written as:

Aot

]
~

x(t) X + A et A,e

1 (A3.94a)

V(t) = V + B et 4+ g et2t (A3.94Db)

where Al and AZ are the characteristic roots of (A3.80)
and A and B is a new set of constants. The roots are real
and of opposite signs - say Ay = A <o and Ay > O - so that

for stability

A, =B, =0 (A3.95)



232

with (A3.94) becoming

+ Aelt

1l
>

x(t) (A3.96a)

At

I
<l

V(t) + Be (A3.96Db)
Under long-run perfect foresight, at the impact
of the exogenous fall in u, initial condition (A3.86b)

becomes:

V'(o) = V'O = V*o + F'g(o) < V0 (A3.86b'")
since F'g(o) < Fg(o).
From (A3.96) and the initial condition (A3.86b")
and using (A3.79) we can solve for the two constanfs, i.e.
g"1v

A = v'y
(1-g11T . wxx)

-5 B= (-1

(A3.97)
Letting t = o in (A3.96a) and substituting A from above,
we get the stock of real balances on the impact of the
exogenous fall in u, i.e.
*
& 1v

x(0) = x ' =X+ (v!'

o o
(l-glTr . mik)

- V) < x (A3.98)
-)(=) (=)

Since x' < X, we still have overshooting.
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The difference between the stocks of real

)
floating is as follows (using equation (A2.104) of chapter
2):

money balances under managed (x'oM) and free (x'o

M F g%y 8y
x' - x' = - (vy* = vi™)
° ° | gy - wp™  argpbH e !
(+) (+) (-)
+ ®1v F'g(o) = ? (A3.99)
(1-g;4 wikM)
(+) (+)

which has an ambiguous sign.

Taking the time derivative of (A3.96) and
substituting A and B from (A3.97) we derive the accumul-
ation rates of real money balances and augmented real
financial wealth during the adjustment process, i.e.

X(t) = A(x(t) - X) ‘ (A3.100a)

vty At

AV - Ve (A3.100b)

Substituting x(t) from (A3.92) we get the slope of the

adjustment path B'C' in fig. 3.71i.e.

DInP(t) = DInM°(t) - A(x(t) - X) (A3.101)
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CHAPTER 4

MANAGED FLOATING WITH A GENERALISED

GOVERNMENT REACTION FUNCTION

4.1 Introduction

In chapter 3 we have seen that any discrepancies
between the government's estimate of the long-run exchange
rate path, P(t), and its true value, P*(t), lead to dyn-
amic instability. The root-cause of these deviations is the
use by the government of the wrong estimate of the long-run
stock of real money balances in estimating its reference
rate at every moment in time (iie. a # 1). Given these
prediction errors and the specific formulation of inter-
vention rule (3.1), ﬁo long-run equilibrium exists, because
one of the long-run equilibrium conditions is violated.
~Government intervention continues in the long-run involving
variable rates of purchasing or selling foreign exchange
(%g) and domestic money (Mg). As a result, the rate of
growth of the nominal money stock varies over time, viol-
ating the long-run equilibrium condition that requires that
the inflation rate in the long-run is constant and equal
to the rate of growth of the nominal money stock.

On the basis of intervention rule (3.1), the
government purchases or sales of foreign exchange (%g) at

every moment in time are determined by the difference
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between the spot exchange rate and the government reference
rate. In the long-run under Case II, these two rates still
differ from each other and as a result, a real variable of
the system, %g, is given as the difference between.two
nominal variables that grow over time. In consequencé, no
long-run equilibrium exists and short-run exchange rate
fluctuations are prolonged. In spite of this deficiency
of the intervention rule, government intervention under
Case I leads to a stable long-run equilibrium, because in
the long-run, the spot rate coincides with the government
reference rate and %g is always zero.

Hence, for stable long-run stationary state
irrespective of whether o equals one or not, the intervention
rule needs to be modified. The discrepancies between the
spot exchange and the government reference rate should be
deflated by another nominal vafiable, so that ﬁg can be
constant in the long-run at a non-zero level. Choosing the
nominal money supply as our deflator{ intervention rule

(3.1) becomes:

P(to) - ﬁ(to)
L

Fg(t,) S
(o]

1l
o
Vv
(@]

(4.1a)

_ Melty) (4.1b)
P(t,)

Fg(t,)
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. P(t) - P(t)
Fg(t) = S ; > 0 (4.1c)
M"(t)
- Mg (t)
Fg(t) = - ;otx ot (4.1d)
P(t)

Equation (4.1) constitutes now our new 'generalised
govefnment reaction function'". (4.1a) and (4.1b) describe
the foreign exchange market operation through which, the
government, on the impact of any exogenous change (fime to),
alters discretely the composition of private portfolios.
Equations (4.1c) and (4.1d) show how the stocks of Fg and
Mg are adjusted over time.

The government reference rate at every moment
in time, or alternatively the government's estimate of the
long-run exchange rate path, is given by the same expression

as in chapter 3, i.e.

5
M5 (1) 1

P(t) = —— = aM>(t) — = oM ()L(Y, u, T)  (4.2a)
M - *

Ly <0, L <0, L >0 (4.2b)

The intervention policy, as in the previous
chapter, is geared towards minimising the discrepancies of
the spot exchange rate from the government reference rate

P(t) at every moment in time. Substituting equation (4.2a)
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however, in intervention rule (4.1), the generalised gov-

ernment reaction function resumes an alternative intuitive

interpretation:
1 1
Fg(t ) = 2 - — (4.3a)
8t M(t,) M°
Mg(t,)
Fg(to) = - — (4.3b)
P(to)
. 1 1
Fg(t) = 6§|—— - — (4.3c)
M(t) M
. ﬁg(t)
Fg(t) = - ; t ozt (4.34)
P(t)

since P(t)/M°(t)

M(t). The government intervenes in the
foreign exchange market on the basis of the discrepancies of
the inverse of actual real money balances from the inverse
of the government's estimate of the long-run money stock
(Me). Whenever o differs from unity, M® deviates from its
true value M*.

In this chapter we incorporate the generalised
govérnment reaction function in our basic model and we

compare the resulting exchange rate dynamics to those under
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free floating. Use of the wrong estimate of the long-run
exchange rate path (o # 1) constitutes an unintentional
competitive exchange rate policy with consequent real
effects. The format of our model does not allow any
deliberate competitive exchange rate policies, for the
foreign currency price of domestic output is fixed by the
world market forces (law of one price and small country
assumptions). Formally, though, competitive policies,
deliberate or not, have the same long-run effects. Where
they differ, as will be shown, is on the specific way the
government would decide to solve the resulting balance of
payments crises. -As in the previous chapter, the govern-
ment is either having long-fun perfect foresight in predict-
ing the long-run real money stock (a = 1 and P(t) = P*(t)),
or using the wrong estimate of the long-run exchange rate
path (o # 1 and P(t) # P*(t)).

As for the layout of this chapter, in section
4.2 we present the short-run equilibrium conditions under
managed floating with the generalised government reaction
function. 1In section 4.3 we analyse the long-run station-
ary state, whereas in section 4.4 we investigate the
dynamic stability of the system. In section 4.5 we examine
the dynamic response of the system to an exogenous dist-
urbance, whose implications for exchange rate dynamics are
dealt with in section 4.6. In section 4.7, a re-inter-
pretation of our intervention rule allows us to consider

the effects of speculation on exchange rate dynamics.
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Finally, section 4.8 provides our concluding remarks.

4.2 Short-run equilibrium

The incorporafion of the generalised government
reaction function into our basic model yields in the short-
run, basically the same results as the analysis of section
3.2.1 in chapter 3. 'In this section we will briefly re -
state the short-run equilibrium conditions when the new
intervention rule (4.1) replaces equations (3.9) and (3.10)
of chapter 3. An illustration of the short-run effects of
a particular exogenous shock is provided in section 4.5,
where we examine the dynamic response of the system to an
exogenous fall in u, the subjective estimate of foreign
exchange risk relative to domestic money.

Assuming that we start from an initial long -
run equilibrium where there is no government intervention
and where Fg and Mg are both zero, the short-run equilibrium
conditions on the impact of any exogenous change are as

follows:

M M
fl Y, (; +v), i, m, u| = — - Fg (4.4a)

M
f;{}, (; +v), i, w, %J = F + Fg (4.4b)
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P
Fg = 2{}—————— - aL(Y, u, T{} (4.4¢)
(M-FgP)

M M
S =Y - C[EY - T+ i(v-F) - m— + 7wFg), (— +V{}
, P P
- G + i(v-F-B) (4.44)

. M
G+ iB =T + B + m— - mFg (4.4¢)
P

Equation (4.4c) replaées intervention rule (3.9a) and is
derived by substituting equation (4.2a) in (4.la). It
describes the discrete change in the stocks of augmented
real financial wealth and real money balances that the
intervention policy brings about on the impact of any
exogenous change. (M - FgP) is equal to the nominal money
supply (MS) at time t, (impact effect), which is an end-
ogenous variable affected by the intervention policy
(-FgP = Mg). The interpretation of the other equilibrium
conditions is the same as in the previous chapter. The
short-run endogenous variables (impact effect) are P, F,
Fg, S and ﬁ, while M, v, i, m, u, Y, T, G, B, m and £ are
exogenous.

As is shown in the appendix, system (4.4)

qualitatively yields the same short-run comparative statics
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results (impact effects) as its respective system in chapter
3 (summarised in table 3.1). However, whenever the govern-
ment uses the wrong estimate of the long-run exchange rate
path (i.e. o # 1), the sign of the comparative statics
effects of changes in Y, u and T (variables that affect the’
government reference rate) becomes ambiguous, depending

on the relative value of a.

The short-run equilibrium conditions (4.4)
describe the behaviour of the system on the impact of any
exogenous shocks, when the government, based on inter-
vention rules (4.1a) and (4.1b), changes discretely the
composition of private portfolios contemporaneously with
the exogenous disturbances. Subsequently, the exchange
rate determines recursively the evolution of both Fg and
Mg over time, through reaction functions (4.1c) and (4.1d).
The short-run equilibrium conditions that describe the

behaviour of the system at all points in time are the

following:
M S
f1 Y, (— + V), i, u, 7| = — (4.5a)
P P
M B .
£aY> (- * V), i, u, m) = F=F+Fg  (4.50)
. P
Fg = §|— - aL(Y, u, T) (4.5¢)
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MS M

S=Y-C|(Y-T#+ i(V-F) - m—), (— + V)
P P

-G+ i(V - F - B) (4.5d)

P (4.5e)

As in chapter 3, real money balances and real
financial wealth are redefined to include the stocks of Mg
and Fg respectively (see equations (3.6) and (3.7)). Gov-
ernment intervention, based on (4.5c), affects the stocks
of Fg and Mg only over time and for a particular Short—run
equilibrium, the stocks of all assets are given by paét
accumulation. The endogenous variables are P, F, S, é and
%g, while MS, v, i, u, =, Y, T, G,B,M,mand § are exogenous.
As is shown in the appendix, the short-run comparative
statics of system (4.5) yield exagtly the same results,
both qualitatively and quantitatively, for all endogenous
variables except ﬁg as in the previous chapters (summarised
in table 3.2). The introduction of the new intervention
rule changes the absolute value of the comparative statics

effects on Fg but not their signs. Again, whenever o # 1,

the effects on Fg of changes in Y, u and T become ambiguous.
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4.3 Long-run stationary state

If the system is stable, the sequence of short -
run equilibria will lead to the long-run stationary state,
where real wealth is constant, held in the desired prop-
ortions and where all nominal variables grow at the same
rate.

For real private wealth to be constant, net
private savings (defined as gross private savings plus
capital gains) have to be zero. In the long-run, if
inflation is different from zero, real money balances are
depreciating or appreciating over time, depending on
whether inflation is positive or negative respectively.
Hence, for constant real wealth, gross private savings

must compensate capital losses or gains, 1i.e.

Y - T + i(V-F) - c(¥?, W)

Sp

Y - T + i(V-F) - E{—T + 1(V-F) -mﬂ

= ™ (4.6)

since consumption in the long-run is equal to real disposable
income. In the long-run, expected inflation is equal to the
actual rate, equal to the rate of increase of the nominal

money stock, i.e.
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(4.7)

given equation (4.1d).

Given the format of our model, the current
account balance is given by the sum of gross private and
government savings. Adding gross private savings, equation
(4.6), to the budget deficit and using (4.7), we derive

the current account balance in the long-run, i.e.

S=Sp +Sg =17M+ (-B - mM)
Fg .
= (m - —:) M-B-mM
M
= -B - Fg (4.8)

Given equation (4.8), the long-run equilibrium
conditions un er managed floating with the generalised

government reaction function are as follows:

gy, @, i, ]

=M (4.9a)
fz[i, M+ V), i, u, i] = F (4.9b)
. 1
Fg = §{— - aL(Y, u, T) (4.9¢c)
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Y = C[}Y - T + i(V-F) - M), (M + Vi} + G

_i(V-F-B) -B - Fg (4.9d)

G+ iB =T+ B + mM (4.9¢)
Fg

M e o- (4.9f)
Y

Equation (4.9c) is derived from (4.1lc), given

that P(t) = MS(t)/ﬁ. Using equation (4.2a), (4.9c) becomes:

1 1
—| =601 - o) - (4.10)
M

1
M m°

When the government uses the right estimate of the long-run
stock of real money balances (M® = M), o equals unity and
government intervention ceases in the long-run (#g =0). In
this case the long-run equilibrium conditions (4.9) reduce

to the long-run equilibrium conditions under free floating.
When o is greater (smaller) than unity, the government
underestimates (overestimates) the true long-run real

money stock and hence, intervention continues in the long-run.
fg is different from zero, but constant over time. In

other words, whenever the government uses the wrong

estimate of the long-run exchange rate path (P(t) # P*(t)).
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government intervention continues in the long-run. Unlike
Case II of chapter 3, though, now long-run equilibrium is
possible.

For a non-zero ég (o # 1), the continued foreign
exchange market operations that the intervention policy
involves, tend to cause a continuous re-allocation of
private portfolios. Long-run equilibrium, however, requires
that private real wealth is constant, held in the desired
proportions. For this to hold, private wealth holders have
to offset the effects of intervention on the composition
of their portfolios. 1In particular, for real money balances
to be constant, private gross savings have to offset the
capital losses (gains) that a positive (negative) rate of
inflation causes. Equation (4.6) shows exactly just that.
In addition, for a constant stock of augmenfed real financial
wealth (ﬁ = 0), private wealth holders have to vary their
stock of real financial wealth (i.e. Vv # 0) to offset the
changes in their holdings of foreign exchange that the
intervention policy brings about at every moment in time
(since ég # 0). Substituting (4.8) in equation (3.15) of
chapter 3, it turns out that the accumulation of real
financial wealth is exactly the opposite of government
sales in the long-run (%g), maintaining augmented real

financial wealth constant, i.e.

Q = v + Fg = S + é + ﬁg = (—é - Fg)+ é + #g =0 (4.11a)
and v = - Fg (4.11b)
Intuitively, what is happening is quite clear. In

the long-run, the stock of augmented real financial wealth (V)
is constant, held in the desired proportions. This implies that

F and b are both constant. If ﬁg is positive (negative), the
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government sells (buys) foreign exchange to (from) the private
sector which immediately adjusts its consumption accordingly, so
that its holdings of foreign exchange remain constant. This is
possible because the lower (higher) inflation rate allows gross
private savings to be lowér (higher) and consumption higher (lower

Hence, for a positive (negative) %g, the current account balance
falls (rises) by ég and the balance of bayments is in deficit
Gurplus), i.e. B of P = —ﬁg.

The endogenous variables in the long-run are M,\ﬁ?,%g,ﬂ

and B while Y,T,G,i,u,MS, B; & and m are exogenous. The long-run equilib-

rium under managed floating with the generalised government :reaction

function can be illustrated diagramatically. Figure 4.1 presents,
in the two dimensional space, the three equilibrium schedules

of the system. Since, though, we have six endogenous

variables, the relative positions of the three schedules

depend, apart from the exogenous variables, on endogenous
variables as well. Substituting m from equation (4.9f)

into the other long-run equilibrium conditions, leaves F,

fg and é as the shifting endogenous variables.

The MM* schedule, as in the previous chapters,
shows the compinations of real money balances and augmented
real financial wealth for which the money market is in
equilibrium and expectations are fulfilled. Assuming that
we start from an initial long-run equilibrium where there is

no government intervention (Fg = 0), the MM* schedule is

upwards sloping1 and has the same slope as under free

1. Substituting m from equation (4.9f) into equation (4.9a),

we have:
ﬂ W = flw - = flw > 0
dv _ _ Fg (1-£,,)
(1 le fl“ﬁz) 1w

given our assumption that we start from an initial.stat-

onary state with no government intervention (i.e. Fg = 0).
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MV (Fg)

FF*(F, Fg)
() (+)

Figure 4.1. Long-run stationary state.
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floating. An incréase in augmented real financial wealth
increases the demand for money and real money balances have
to rise to restore equilibrium in the money market. The
FF* schedule shows the locus of real money balances and
augmented real financial wealth for which the foreign
exchange market is in equilibrium and expectations are
fulfilled. It is downwards sloping2 (the same slope as
under free floating), for an increase in augmented real
financial wealth increases the demand for foreign exchange.
For equilibrium in the foreign exchange market to be preser-
ved, real money balances have to fall by the same amount.
Similarly, the CC* schedule shows combinations of real
money balances and augmented real financial wealth for
which private wealth is constant (net private savings.are
zero) when expectations are realised. If ﬁ and fg are both

equal to zero, along CC* the current account is also in

2. Substituting equation (4.9f) in (4.9b), we have:

dM |FF* f
— = - =-———=—1

dv

since at the initial stationary state Fg is assumed
to be zero.
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equilibrium. The CC* schedule is downwards sloping , with
the same slope as under free floating. An increase in
augmented real financial wealth causes net private dissavings
and for a constant stock of wealth, real money balances have
to fall to offset it. In fig. 4.1, for each of the equil-
ibrium schedules the shifting endogenous variables are

shown in brackets. The signs below the variables indicate

the direction of shift of the relevant schedule.”

3. Substituting (4.9f) in equation (4.9d), we have:

dM CC
> 0

v GCv - U - Cy»)i

The numerator is positive because under free floatin;
T = m in the long-run and by restriction (2.9a),

( - Cy™w + C» 1is positive.

Substituting (4.9f) in equations (4.9a), (4.9b) and
(4.9d), the following table shows how the three
equilibrium schedules are shifted when the shifting
endogenous variables increase.

Equilibrium schedules

V=const.

MMVE FF* CC*

dM 1 -
>0 AT T Q U-¢/ T >0

dFg M RMW A
dM 1 1-Cy®°) i

0 (1-Cy®) 0
dF AW
dM 1

0 0 >()

dB
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The fact that ﬁg is a shifting variable, suggests
that unintentional competitive exchange rate policies (being
the result of prediction errors), apart from their conse-
quences on the dynamic adjustment process, can cause real
effects in the long-run. These effects come about through
the influence that continued government intervention has on
the long-run inflation rate. A change in the inflation
rate rélative to free floating affects the opportunity
cost of holding money and modifies the long-run equilibrium
configuration of the asset market.

To illustrate, we will consider an exogenous
fall in the subjective estimate of foreign exchange risk
relative to domestic money (u). Starting from an initial
long-run equilibrium with no government intervention (fg = 0),
Eo in figure 4.2, the exogenous fall in u induces private
wealth holders to increase in the new long-run equilibrium
the proportion of augmented real financial wealth relative
to real money balances in their portfolios. Under free
floating, the new long-run equilibrium is shown by point El
of figure 1.2. Under managed floating, the long-run equil-
ibrium position depends on whether the government uses the
right estimate of the long-run exchange rate path or not.
Or, alternatively, on whether the government predicts
correctly the long-run stock of real money balances, 1i.e.
it depends on a.. When o = 1, the long-run equilibrium is
identical to that under free floating, since at the new

stationary state Fg = 0. Whenever o deviates from unity, the
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Figure 4.2.

252

MW
cC
*FF
MM*(a<l)
Z 1
Long-run stationary state: effects of an

exogenous fall in u.
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government unintentionally follows a competitive exchange
rate policy.

When o is less than one, the government under-
estimates the true long-run exchange rate path. The contin-
ued government intervention in the long-run (ﬁg > 0),
reduces long-run inflation relative to free floating (see
appendix for details, section A4.2). As the opportunity
cost of holding money falls, the demand for real money
balances relative to free floating rises and the demand
for foreign exchange and bonds falls. The long-run stock
of real weélth will also be affected; if it rises (falls)
the demand for all assets will rise (fall). As'is shown
in the appendix, the fall in a (since we start from the free
floating position at which o = 1) unambiguously increases
real money balances and decreases the issue of government .
debt (é). Its effects, though, on augmented real financial
wealth and foreign exchange holdings are ambiguous. A
sufficient condition for them to be negative is that the fall
in o does not increase real wealth.v Similarly, when a
rises (i.e. a > 1), ihflation rises and real money balances
fall relative to free floating. A sufficient condition for
augmented real financial wealth and foreign exchange holdings
to rise, 1s that real wealth does not fall.

Diagramatically, for a < 1 the MM*1 schedule
shifts upwards, while the net shifts of the other two
schedules depend on the relative shifting strengths of

~changes in F, Fg and B. Figure 4.2, however, shows a net
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upward shift in all schedules that results in a long-run
equilibrium position with higher real money balances and
lower augmented real financial wealth relative to the free
floating position (point Ez).' Similarly, for a > 1 the
three schedules shift downwards, indicating at the new

stationary state at E,, a lower stock of real money balances

3
and a higher stock of augmented real financial wealth.

Thus, under managed floating, the long-run
comparative statics effects of the fall in u depend crit-
ically on the value of o (i.e. the degree of precision of
the government's estimate of the long-run exchange rate
path). As is sthn in the appendix, while real money bal-
ances fall and the issue of government bonds rises unam-
biguously, the effects on the other endogenous variables
are ambiguous.

However, whenever ﬁg is different from zero
(o # 1), the government is either accumulating (balance of
payments surplus) or decumulating (balance of payments
deficit) foreign exchange reserves over time, depending on
whether ﬁg is negative or positive respectively. Evidently,
the government cannot pursue this policy for ever, for it
would either accumulate too much or run out of foreign
exchénge reserves.. The government will be forced either
to modify its estimate of the long-run exchange rate path
(adjustra) or even to give up intervention. The long-run
equilibria at Ez and E3 cannot be sustained for ever and,

ultimately, the system returns to the free floating long-run
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position at El’ We will return to this issue in section
4.6, where we examine in more detail the dynamic exchange

rate response to the exogenous fall in u.

4.4 Dynamic stability

Changes in real money balaﬁces, augmented real
financial wealth and private expectations move the system
over time. Dynamic stability requires convergence of the
sequence of short-run equilibria to the long-run stationary
state, where real wealtﬁ is stabilized and expectations are
constant and fully realised. The accumulation of real money
balances and augmented real financial wealth (ﬁ) are both
zero. As equation (4.11b) shows, however, the accumulation
of real financial wealth (V) is not zero whenever government
intervention continues in the long-run (ég # 0).

The dynamic behaviour of the system is consid-
ered under two alternative specifications of private expect-
ations. Moreover, the conditions for dynamic stability are
investigated irrespective of whether the governmeﬁt is using
the right estimate of the long-run exchange rate path or not,

i.e. Fg can be different from zero in the long-run.

(a) Adaptive expectations: As is shown in the appendix

(section A4.3(a)), the dynamic behaviour of the system in
this case is described by the following system of differential

equations:
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Fg,(V, m) |
T = gim - - X - 7|3

9,(V, m)
0 <B <1, EZV = ?, EZTT = ? (4.12a)
x = g,(V, m; gy >0, gp <O (4.12b)

V=h,(V, 1); h, <0, h, >0 (4.12¢)

2V 2m

The signs of both E, and E,, are now ambiguous

Vv
because Fg in the long-run may be different from zero. As
is proved in the appendix, for a locally stable stationary

state, the following stability conditions are required:

|Bg,, | < 1 | - (4.13a)
- (=)
Eyn < Bhpp 8oy = hpy(1 + Bgyp) (4.13b)

(?) +) ) () (+)

E h - E

om Doy h >0 (4.13c)

2V 2w

@) =) () ()
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When fg > 0 (i.e. when o < 1), the signs of
EZTT and EZV become unambiguously negative and positive
respectively. Thus, condition (4.13b) is satisfied and the
other two are exactly the same as in Case I of chapter 3.

The sensivity of the rate of change of expect-
ations (7m) to changes in expectations and in augmented real
financial wealth, is strengthened when %g is positive and
weakened when %g is negative.5 This is so, because, given
equation (4.9f), in the former case long-run inflatiop is
lower and in the latter is higher, relative to free
floating.

The stability conditions under managed floating
are more stringent relative to those under free floating,
because the intervention policy affects the rate of growth
of the nominal money stock. Consequently, through the
expectations mechanism, the revision of private expectations
(f) is affected as well.

Figure 4.3 illustrates the phase diagram under

5. From section A4.3(a) of the appendix we have:

) @) ) *) @ E)
e BFgZV.M-Fg.eZV o Fg, .M-Fg.o,

2V - on - "B 72

+ 1

When Fg 1is positive (negative) both EZV and E .

increase (fall) in absolute terms.
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x=0
V=0
(a) Vv
stable unstable
V=0
x=0
(d) vV 0

unstable

X
x=0
V=0
x=0 V=0
vV 0 (h)
stable unstable

Phase diagram under adaptive expectation.
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adaptive expectations. The interpretation of the x = 0
and V = 0 loci is the same as before. The slopes of both
curves and the direction of the horizontal and vertical

arrows 1s ambiguous (see appendix for derivation):

(+) (M) (=)0 (=) (+)

dx 8oy (8oyhy = 8o hou) - Bg, 8
L - S2V*S2V 2w 2n 2V 22V _ o (4.142)
v [x=0 (82qE2r * 82vM2y)
(-)(?) (+) (+)
(-)(?) (+) (+)
dx (89Eon * 8oyhyn)
- - 2n2® ZV'ZW - 2 (4.14b)
dx |V=const. 8yp (14885 )
(-) (+)
and
-)(=)

dx “h,.,8 hoy,g
— . = _ _2vPlm gy > 0 as g,y g _2Ve2m (4.15a)
av |v=0 hy h,

(+) (+)

(+)
dv _ h2ﬂ hZVgZ'n hzvgzﬂ
e ) T gyl $03s gy s
dV |x=const. 8om hZTT hZTr

(=)

(4.15b)
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When E < 0, i.e. when a € 1 so that Fg > 0, the phase

2m
diagram analysis is identical to that of figure 3.3 in
chapter 3 (shown by diagrams (a) - (e) of figure 4.3).

When a > 1, ﬁg is negative and EZTT might be positive. If
EZTT is positive enough to make the numerator of (4.14b)
negative, deviations of real money balances from their
long-run level become cumulative. Diagrams (f) - (i) of
figure 4.3 show the full range of possibilities under this
case. The sub-cases of diagrams (f), (h) and (i), however,

should be dismissed because they are inconsistent with a

stable long-run stationary state.

(B) Perfect foresight: Under perfect foresight expectations

are always fulfilled and hence

°S
m= - X = w,(V, X);

=

Woy 7, Wog = ? (4.16)

=

The signs of Wy and W,y @TE NOW ambiguous because ﬁg may be
different from zero in the long-run. Substituting expect-
ations from (4.16) into equations (4.12b) and (4.12c), we
derive a system of differential equations that describe the

dynamic behaviour of the system under perfect foresight, i.e.

]
I

= gz[?, w, (V, ii]; 8%y = 7 8y <O (4.17a)

|
~

vV = hz[?, wz(V, ii]; hz*V = ?, th >0 (4.17b)
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where gZ*V = (3x/3V) + (Bx/aw)wzv and hz*V = (3V/3V) +
(8V/8ﬂ)m2v. As is shown in the appendix, the stationary

state is a saddle point equilibrium, provided:

h.*_ < 0 (4.18a)

<0 | . (4.18b)

When o < 1, in the long-run fg > 0 and W,y and

W) g become positive and negative respectively,6 making the
second condition redundant. Condition (4.18a) is identical
to the saddle point equilibrium requirement, equation (3;23),
of chapter 3. Use by the government of the wrong estimate
of the long-run exchange rate path (a # 1) affects the
dynamic adjustment process through the influence of a
non-zero ég on expectations (the absolute value of Wy and

Wog changes). As is shown in the appendix, the requirement

6. From section A4.3(b) of the appendix we have:

) (MM
Fg,y H-ég.ezv M?
O T T Sere mtes . T T i Wites
o -M-rE- 2T on Y on
+) () ) (+) () ()

"when Fg 1s positive, woy and Wox become positive and

negative respectively.
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that Woyg is negative implies that g*ZV is unambiguously
positive (g*zv is the slope of the x = 0 locus).

The phase diagram analysis under perfect foresight
is identical to that of section 3.2.3(b) of chapter 3. The
only difference is that the subscripts of the w, h and g
functions change from 1 to 2.

‘The analysis of the dynamic behaviour of the
systém shows that, for both expectations mechanisms, the
introduction of the generalised government reaction function
corrects the main shortcoming of the simple intervention
rule employed in chapter 3. The economy is no longer poised
on a knife-edge equilibrium position, that causes dynamic
instability whenever o deviates from unity. Provided the
stability conditions hold, the system is now dynamically
stable, irrespective of whether the government uses the

right estimate of the long-run exchange rate path or not.

4.5 Dynamic response of the system to an exogenous change

The dynamic response of the system, like the
stability analysis, is considered under two alternative
formulations of the private expectations'mechanism.

Figure 4.4 illustrates the dynamic response of
the system to an exogenous fall in u, both under free and
managed floatiﬁg, when the private sector has adaptive
expectations. In the absence of intervention, the exogenous

change leads to a new long-run stationary state (El)
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Figure 4.4. Dynamic response of the system to an exogenous

fall in u (adaptive expectations).
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consistent with a reduced stock of real money balances and
an increased stock of real financial wealth. On the impact
of the fall in u, real balances overshoot their long-run

value (Ao) and over time, following the AoE adjustment

1
path, fall initially even further and increase afterwards
until the new stationary state is established. Throughout
the adjustment process, augmented real financial wealth is
monotonically increasing towards its long-run value (in
chapter 3, point AO was assumed to lie below the & = 0 and
above the x = 0 loci).

Under managed floating, the dynamic response of
the system is directly related to the degree of precision
with which the government estimates the long-run exchange
rate path (or alternatively, the degree of precision in
estimating the long-run stock of real money balances), 1i.e.
it depends on o. We can distinguish three different sub-
cases, depending on whether o is equal, smaller or greater
than one. IP subcase I (o = 1), the government is using
the right estimate of the long-run exchange rate path and
the long-run equilibfium under managed floating coincides
with the free floating stationary state position (EI). In
subcase II (a < 1), the government underestimates the long-
run exchange rate path, P(t) < P*(t), and in the long-run

real money balances are higher and augmented real financial

wealth lower7 than in the absence of intervention (EII),

7. As we have seen in section 4.3, the effect of a fall in
a on augmented real financial wealth is ambiguous. A
sufficient condition for it to be positive is that
private real wealth at EII is lower or equal to that at
E..

I
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In subcase III (o < 1), the government overestimates the
long-run exchange rate path, P(t) > P*(t), and the long-run
equilibrium shifts to EIII where real balances are lower
and augmented real financial wealth higher.8

The impact effects of an exogenous fall in u
depend on the value of a as well. In subcase I, given the
short-run Comparative statics (impact effects), the govern-
ment steps in the foreign exchange market selling foreign.
exchange (FgI (o) > 0) in return for domestic money. This
alleviates the private sector's excess demand for real
financial wealth and excess supply of real money balances.
The exchange rate overshooting is moderated and hence, real
money balances and augmented realrfinancial wealth are both
higher than in the absence of intervention (point AI).

When o deviates from unity, the magnitude and nature
(i1.e. whether purchases or sales) of the exchange market
operations on the impact of the exogenous change, vary
accordingly. In subcase II, given the intervention rule,
the deviation of the spot exchange rate from its reference
rate ?II(O) increases relative to subcase I (as the govern-
ment underestimates the true reference rate) and hence, the

impact government sales of foreign exchange are

8. A sufficient condition for V*III > V*I, is that private
real wealth at EIII is either greater or equal to that

at EI.
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greater9 (FgII(o) > FgI(o)). Real money balances at AII
are greater that MOI’ because the increased stock of aug-
mented real financial wealth (VOII > VoI) increases the

demand for money.10

9. Formally, given the short-run comparative statics (impact
effects), when o = 1 the exogenous fall in u increases
Fg, since:

dFg 1 f

lu M
Fg-(0) = = — = =~ al, + ————| 2(1-f,,)— > O
I u M 1W’ o,
P
(- (+) )
In subcase II, a < 1 and hence
-) (+)
M
d| drg oy -ty
| = - <0
do du |Ac |
(-)
Thus
d dFg
Fgr;(0) = Fgy(o) - —(- — > Fg; (o)
II I da du I
(+) -)

10. Formally,

XO(AII) - XO(AI) = (EII - EI) + gZV[:(FgII(O)_FgI(O)) +
(+) (+) (+)
e - v - o
(+)

where EII = lnM*II and EI = lnM*I
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In subcase III, the impact deviation of the spot
exchange rate from its reference rate ?III(O) decreases
relative to subcase I and it can even be negative, as the
government overestimates the true reference rate. Assuming,
with no loss of generality, that the deviation remains pos-
itive, on the impact of the exogenous change the government
sales of foreign exchange FgIII(o) and the stock of real

1 than their respective levels

money balances are both lower
in subcase I. Real money balances at AIII’ however, can
even be less than their respective value under free floating,

depending on the magnitude of FgIII(o) relative to the diff-
12

erence of the long-run assets at EI and EIII' Nevertheless,
11. Formally,
d dFg
FgIII(O) = FgI(O) t+ —|-—| >0
do du

(+) (=)
provided the deviation between the spot rate and FIII(O)
1ls positive. Real money balances at A;;; are less than

MOI since
Xo(Ap) = xg(Appp) = (Xp=Xqpp) + gzv:}FgI(o)_FgIII(O)
(+) (+) (+)
£ g - V] >0
CI

12. Formally, we have

Xo(Arpp) %o (Ag) = Gipppxp) + gyyFerppe) + gzv[?*x'v*11£]=
(-) (+) () (+) (-)

Figure 4.4, though, shows that XO(AIII) - XO(AO) >0
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in all subcases, real money balances on the impact of the
exogenous change, still overshoot their respective long-
TUN Values.l3 Table 4.1 below, summarises the impact and
long-run effects of the exogenous fall in u for the three
subcases.

In subcase I, government intervention with the
generalised government reaction function unambiguously
reduces the overshooting of real money balances on the
impact of the exogenous disturbance. In all three subcases
(provided MOIII > ﬁo), the stock of private real wealth
and consumption are higher than in the absence of inter-
vention and the current account imbalance is reduced.
However, the moderating effects of intervention on the
impact of any shocks in the system depend on the relafive
degree of precision with which the government can predict
the long-run stock of real money balances in forming its
estimate of the long-run exchange rate path (a). Excessive
prediction errors could exacerbate the impact effects of
exogenous disturbances. If, in the particular example of

figure 4.4, o is too high (o > 1) in subcase III so that

13. We still have overshooting, for
= x - * x
Xohy) = x5 + goy(Voy = V¥5) < x;
(+) (-)
where j = I, II, III.



TABLE 4.1

Impact and long-run effects of an exogenous fall in u

Impact effects

Long-run effects

Subcases . v —
Fg(o) Fg P/P V* M*
0:free floating - - m V¥ M*;
_ . P . _
I a =1 FgI(o) >0 =V*0+FgI(o)>V*O FgI= 0 (§JI=m V*I M*I
. M M . é * M#* M*
II: 0 <o <l Fgry (0)>Fgy (0) Vorr™" o Fer1 (0)°V; o111 Forr0 | @ | ViV | MM
. _ . P — —
I a>1 O<Fgyy1(0)<Fgy(0) 11 o e @ <Vor | MM Ferr0 | @™ | V'V | Mt

69¢
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FgIII(o) < 0, the intervention policy augments the impact
effects of the fall in u. The government, by purchasing
rather than selling foreign exchange, exacerbates the
excess demand for real financial wealth and the excess
supply of real money balances. In consequence, the over-
shooting of real money balances is increased relative to
free floating.

During fhe adjustment process, the system moves
along the AjEj (j =1, I1, III) paths, till the new station-
ary state is established. As in chapters 2 and 3, the nature
of these paths depends on two counteracting forces: First,
on the basis of the error-learning mechanism, the initial
exchange rate depreciation induces expectations for further
price rises (m increases), which, given the short-runvcomp—
arative statics, tend to reduce real money balances even
further (the exchange rate depreciates). On the other hand,
if on the exogenous fall in u the current account moves
into surplus (dS/du = ?), the stock of augmented real fin-
ancial wealth will increase, appreciating the exchange rate
and increasing real money balances.’-The AjE- trajectories
in figure 4.4 assume that the first effect prevails over
the second, or alternatively, that points Aj lie below the
V = 0 and above the X = 0 loci of figure 4.3. Formally,
the accumulation rates of real money balances and augmented

real financial wealth during the adjustment prbcess are

given by the following expressions:
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X5 () = A5 (x5(8) - X5)

j
(=) (-)
(-)
S O N s VU N SYe USRI g
= Cag T hpy) Oy = hay) * gy Uy = Py
2m
(+) (?) (?) (+) (?7)
=t
(Voj - V*j)eAZJ (4.19a)
(-)

-t
\.( = \Vs - V.*) - - Vv - V. * A2]
j(t) Alj( j(t) j ) (Alj hzv)( 0j j e

-) (- (7) (-
(4.19b)

where j = I, II, III. For each path, the initial and long-
run equilibrium conditions are given by table 4.1. The
characteristic roots (A's) vary from case to case because
the characteristic equations are different.

Provided Aj lie below the & = 0 and above the
X = 0 schedules, the phase diagram analysis implies that,
at the initial stages of the adjustment process (small values
for t) the square bracket in (4.19a) is negative and that
the second term more than offsets the first. As a result,
real money balances fall even further than at the impact

effect. Over time, as private wealth holders catch up with
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their expectations, real balances start rising. Since Aj
are assumed below the V = 0 locus, augmented real financial
wealth is increasing monotonically throughout the adjust-
ment process.

The nature of the dynamic adjustment process,
however, changes considerably when, instead of adaptive
expectations, the private sector has long-run perfect fore-
sight. On the impact of the exogenous disturBance, private
wealth holders adjust their expectations accordingly, so
that the system is shifted to the equilibrating trajectory
that leads to the stationary state. Figure 4.5 below,
illustrates the dynamic response of the system to the exo-
genous fall in u, both under free and managed floating
‘when the private sector is equipped with long-run perfect
E and E

I° 711 I11
positions in the respective subcases. A0 and AOEI show

foresight. E show the long-run equilibrium
the impact effect and the dynamic adjustment path under free
floating.

Under managed floating, the interventién policy
exerts the same qualitative (but‘not quantitative) effects
on the system, on the impact of the exogenous change, as in
the analysis of figure 4.4 above. The stocks of real money
balances and augmented real financial wealth are higher,
relative to free floating. Intervention reduces the over-
shooting of real money balances and moderates the fluctua-
tions in real wealth, private consumption and current

account balance. As before, the effects of the intervention
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Figure 4.5. Dynamic response of the system to an exogenous

fall in u (long-run perfect foresight).
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policy depend on the value of o, the degree of precision
with which the government predicts the long-run exchange
rate path. In subcase III where a > 1, real money balances
on the impact of the exogenous change (at AIII) may even be
lower than their respective level under free floating,
depending on the slope of the Arqg EIII trajectory. Table
4.1 summarises the impact and long-run effects of the exo-
genous fall in u for the thrée different subcases. Unlike
the long-run effects, the impact effects under long-run
perfect foresight are quantitatively different from those
under adaptive expectations. In all subcases, over time
real money balances and augmented real financial wealth are
monotonically increasing along the equilibrating adjustment
paths Aj Ej (j = I, 11, II1I), till long-run equilibriﬁm is
established. Formally, the accumulation rates of the two
assets during the adjustment process are given by the

following expressions:

%5 () = A5 0x5(8) = X)) (4.20a)
(-) (-)
, ) o sy At (4.20b)
Vi(t) = A5 (Vg5 - Vi%)e
(-) (-)

(3

I, 11, IIT1), which are both unambiguously positive.
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4.6 Exchange rate dynamics

The geéeralised government reaction function, as
an improvement ovér the intervention rule employed in
chapter 3, allows a stable long-run equilibrium even if
the government uses the wrong estimate of the long-run
exchange rate path. In consequence, the analysis of ex-
change rate dynamics when o deviates from unity, assumes
particular importance.

Figure 4.6 illustrates the dynamic response of
the exchange rate to an exogenous fall in u, both under
free and managed floating, when the private sector has
adaptive expectations. PPO* is the initial long-run ex-
change rate path under free floating and PPl* is the new
one, consistent with the lower value for u. ABC is the fam-
iliar dynamic adjustment path of the exchange rate, in the
absence of intervention. Under managed floating the dyn-
amic behaviour of the exchange rate depends on the value of
a; in figure 4.6, the three subcases are considered sep-
arately.

In subcase I, government intervention reduces the
overshooting of real money balances on the impact of the
exogenous change. As a result, the impact exchange rate
overshooting is moderated. Given the dynamic response of
feal money balances, over time, the exchange rate depreciates
even further and appreciates afterwards, till the long-run

equilibrium is reached. During the adjustment process, the



du

du
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exchange rate is always lower than its corresponding value
under free floating (the adjustment path AI EI in figure
4.4 lies above AOEI). PP1 is the long-run exchange rate
path under managed floating. It lies below PPl*, because
the foreign exchange market operations on the impact of the
exogenous change, reduce the initial nominal money stock.
During the adjustment process, the government reference
rate grows at a Vafiable rate, dominated by the evolution
of nominal money balances. From point C' onwards, however,
P(t) coincides with the actual exchange rate, growing both
at the same rate. PP1 and PPl* are parallel to each other,
for long-run inflation under managed floating is the same
as under free floating.

The dynamic exchange rate behaviour in this
subcase 1s very similar to thét of case I (adaptive
expectations) of chapter 3. Short-run exchange rate
fluctuations are moderated and the process of dynamic ad-
justment is speeded up, as the interventipn policy augments
the adjustment in private portfolios.

In subcase II, the moderation in the impact ex-
change rate overshooting is greater than in any other
subcase, because real money balances at point AII in figure
4.4 are higher. Over time, the exchange rate is initially
depreciating even further and appreciating afterwards, till
the long-run equilibrium is reached at C'. The nature of

the dynamic path B'C' depends on the dynamic response of

real money balances. From some point E (at which P(t) = P*(t)) .
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onwards, the spot rate falls in the region between P*(t)
- which shows the government reference rate when a.= 1 -
and P(t), in which the intervention policy and the market
forces work at cross purposes. Under the generalised
government reaction function, however, and contrary to the
results of the analysis of section 3.3.3 of chapter 3,
the intervention policy just offsets the effects of market
forces, so that a stable long-run equilibrium is established.
During the adjustment process, as in subcase I, the govern-
ment reference rate ?II(t) grows at a variable rate. From
point D onwards, though, it increases at the same constant
rate as the actual exchange rate. The long-run exchange
rate path under managed floating, PPl’ lies between ??II
and the free floating long-run exchange rate path PPl*.
Both PP, and ??II are flatter than PP, *, for long-run
inflation in subcase II is less than under free floating.
The reduction in the impact exchange rate over-
sthting in subcase III is much less than in the other two
subcases. If a is high enough, so that real money balances

at point A of figure 4.4 are less than Mb, government

ITI
intervention in subcase III exacerbates the impact exchange

rate overshooting. During the adjustment process, the
exchange rate follows a similar pattern of movements as in

the other two subcases.14 As in subcase II, from some

14. Formally, the slopes of the B'C' paths in figure 4.6
are given by the following expressions:

x.)

S
DInP.(t) = D1 . - (x- -
n J( ) D1nM J(t) AlJ(xJ(t) 3

(-] (-)

(continued on next page)
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point E (at which now P(t) = P(t)) onwards, the spot ex-
change rate falls in the region where the intervention policy

counteracts the market forces. Along PP the long-run

1°
exchange rate path under managed floating, market forces
exactly offset the effects of intervention and the system

is stabilised. At the stationary state, P(t) and ?III(t)
grow at the same rate, equal to the long-run inflation.
Their paths are steeper than PPl*, because the'long-run
inflation rate is greater than m. In neither of subcases

II and III, though, is the government's estimate of the
long-run exchange rate path equal to the actual one.

Figure 4.7 below, illustrates the dynamic exchange
rate response when private wealth holders are equipped with
long-run perfect foresight.ABC is the dynamic exchange rate
path under free floating. On the impact of the exogenous
change, the exchange rate overshoots its long-run value
and over time, it appreciates monotonically towards its long-

run path.

Footnote 14 continued

-)

g .
* hZH()‘lj - Ry gy = hpyd + gyy (g = Rpy) | (Vg - Vj*)exzjt

2m

(" (?) (?) () (?) (-)

where j = I, II, IT1I. Given the dynamic response of
real money balances, at the initial stages of the
adjustment process, the first and third terms outweigh
the second, forcing the exchange rate to depreciate
even further.
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InP(t)
PP
PP
InP*(0)
InP.(0)
Subcase
InP*(0)
time
PP
InP(t)
PP
PP
InP*(0)
Subcase II: O<a<l
InP*(0)
time
PP
111
InP(t) PI
PP
PP
Subcase III
0 t t t time

Figure 4.7. Exchange rate dynamics (long-run perfect foresight)
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Under managed floating, for all subcases the long-
run effects are the same as under adaptive expectations. On
the impact of the exogenous change, the exchange rate over-
shooting is reduced relative to free floating. This red-
uction is higher in subcase II, less in subcase I and in
subcase III the exchange rate overshooting may even be
exacerbated i1f real money balances at point AIII of figure
4.5 are less than Ho' Over time, contrary to the case of
adaptive expectations, the exchange rate is monotonically

> (growing at a rate less than long-run

appreciating1
inflation) till the new stationary state is established.

Tha analysis so far, however, tacitly assumes
that the continued government intervention in the long-run
(subcases II and III) does not affect in any way wealth
holders' expectations or induce the government to modify its
policy. In subcase II, both under adaptive and rational
expectations, the long-run exchange rate path under managed

floating, PP lies above the government's estimate of the

1’
long-run exchange rate path 5?11. Given the intervention

15. Formally, the slopes of the B'C' paths in figure 4.7
are given by the following expressions:

- " - .z
DlnPj(t) = D1nM J.(‘c) kj(xj(t) xj)

(-) (-)
where j = I, II, III. Throughout the adjustment process

the exchange rate grows at a lower rate than the nominal
money stock, so that real money balances rise.
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rule, this implies that the government is decumulating
foreign exchange reserves over time. Similarly in subcase
III, the continued government intervention in the long-run
involves a continuous accumulation of foreign exchange
reserves. In either case, the government cannot sustain

its intervention policy for ever. Because of the constraints
on its actions, the government is unable to defend a partic-
ular long-run exchange rate path and a "crisis" develops 1in
the balance of payments.

As was already assumed, the government has no
interest in deliberate exchange rate policies. Hence, the
long-run implications of intervention in subcases II and III
are unwelcomed by the government, for they involve contin-
uous accumulation or decumulation of foreign exchange‘res—
erves. In addition, domestic inflation is lower and higher
respectively relative to free floating and the asset market
equilibrium is affected analagously.

* The government will be forced, therefore, either
to modify its estimate of the long-run real money stock
(i.e. adjust a), revising its estimate of the long-run
exchange rate path, or give up intervention altogether. A
stabilized domestic inflation with a constant and non-zero
ﬁg indicates that the government is using the wrong estimate
of the long-run exchange rate path (i.e. o # 1). Moreover,
the rate of change of the government stock of foreign exchange
reserves suggests the direction in which o should be adjusted

so that prediction errors are minimized. Consequently, the
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long-run equilibria of subcases II and III are intermediary
stages of a more general adjustment process, which ultimately
leads to a full long-run equilibrium where a = 1 (subcase

I), the free floating long-run position.

Of particular importance to the resulting exchange
rate dynamics is the possible ability of private wealth
holders to anticipate the long-run effects of government
policy and to adjust their behaviour accordingly. Under
adaptive expectations the private sector is unable to pre-
dict the long-run implications of government intervention.
Long-run perfect foresight, however, provides this inform-
ation and allows private wealth holders to adjust their
expectations accordingly, even well before the long-run
positions in subcases II and III are reached. The reéulting
exchange rate dynamics will, of course, be very different

from those under adapfive expectations.

4.7 Speculation and exchange rate dynamics

A re-interpretation of our intervention rule
(4.7), along the lines of the analysis of section 3.4 of
chapter 3, allows us to examine the effects of speculation
on the dynamic exchange rate adjustment with no changes in
our formal analysis.

Speculators are assumed to have no preferred
monetary habitat, but hold non-interest bearing working

balances in domestic and foreign currencies. Their
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speculative activities provide foreign exchange cover to
wealth holders wishing to re-allocate their portfolios.
They form expectations about the long-run exchange rate
path P(t) in the same way as government does under managed
floating. Speculators take open positions in foreign curr-
ency depending on the discrepancies between the spot exchange
rate and their reference rate, at every moment in time.
Through their covering activities, speculators maximize the
expected long-run value of their real wealth: they buy (sell)
domestic money when they expect a long-run exchange rate
depreciation (appreciation), in return for foreign exchange.
At the new stationary state, speculators take their profits
by uncovering their positions.

As in chapter 3, speculative activity, prior to
the liquidation of potential profits, produces exactly the
same effects on exchange rate dynamics as government inter-
vention. To illustrate, consider again the case of an exog-
enous fall in u: the effects of speculation on the resulting
exchange rate dynamics depend, as under managed floating, on
a, the degree of precision with which speculators pfedict
the long-run stock of real money balances. In subcase I
(o = 1), irrespective of the private expectations mechanisms,
speculation leads to an unambiguous moderation in short-run
exchange rate variability and to stabilization of private
real wealth and consumption and of the current account im-
balances (figures 4.6(a) and 4.7(a)). In return, speculators

maximize their potential profits.
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When o deviates from unity, speculators make
mistakes in predicting the long-run exchange rate path.
Figures 4.6 and 4.7 illustrate the exchange rate dynamics
under the two expectations mechanisms. In subcase II
(o < 1), speculators underestimate the true long-run ex-
change rate path. This leads to a long-run equilibrium
position at which speculators are decumulating foreign ex-
change reserves over time.' In return, they buy domestic
money, anticipating an exchange rate appreciation
(P(t) > ?II(t)). The near depletion of their foreign ex-
change holdings will force them either to modify their est-
imate of long-run real money balances (i.e. adjust a),
revising their estimate of the long-run exchange rate path,
or to give up their covering activities, driven out of
business. In either case, the system returns to the long-run
equilibrium position of subcase I, where a = 1 (free floating
stationary state). The exchange rate depreciates and spec-
ulators incur a financial loss on their holdings of domestic
money.

A similar "speculative crisis" occurs when spec-
ulators overestimate the long-run exchange rate path (sub-
case III, a > 1). Speculators are now accumulating foreign
exchange selling domestic money (in the long-run), as they
expect an exchange rate depreciation (P(t) < ?III(t)). The
running down of their stock of domestic money will force
them again to revise their estimate of the long-run exchange

rate path (i.e. adjust a) or to give up speculation. The
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system will return finally to the free floating long-run
equilibrium position (subcase I). The exchange rate app-
reciates relative to ??III and speculators suffer financial
losses. The present value of the domestic money they have
used in their covering activities supporting ??III’ is
greater than the value of foreign exchange they have acquired
in return. In both subcases, the resulting exchange rate
dynamics are furthér influenced by-a possible reaction of
private wealth holders. Under adaptive expectations, the
private sector is unable to predict the long-run implic-
ations of speculative activities and hence, its behaviour
remains invariant. Under long-run perfect foresight,
however, private wealth holders are able to anticipate the
speculative errors and their likely outcome, adjusting
their expectations accordingly.

Therefore, to the extent that the speculators'
estimate of the long-run exchange rate path 1is likely to
deviate significantly from its true value, speculation will
exacerbate short-run exchange rate fluctuations. In add-
ition,'the variability of private wealth and consumption
and the current account imbalances will be increased as
well.

Contrary to the analysis of section 3.4 of chapter
3, use of the wrong estimate of the long-run exchange rate
path, leads to a temporarily‘stable long-run equilibrium
(subcases II and III). To sustain this equilibrium, how-

ever, speculators have to be willing to tolerate a gradual
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decumulation of their reserves of domestic money or foreign
exchange. In this respect, destabilizing speculation leads,
for at least some time, to a long-run equilibrium position
other than the one that would prevail in the absence of any
speculative activity. Nevertheless, as in chapter 3,
destabilizing speculation is unprofitable and will either
drive speculators out of business, or will force them to
modify their reference rates.

Tacitly implied in our analysis is that there is
enough speculative capital available; a prerequisite
condition for any speculation, stabilizing or otherwise.

The uncovering of speculative positions, however,
that allows speculatbrs to take their profits and to sustain
themselves in business, disturbs the long-run equilibrium
position. The cashing in of speculative profits represents
an endogenous source of asset market disturbances, creating
additional short-run exchange rate variability that wipes

out some of the speculative profits.

4.8 Concluding remarks

The introduction of the generalised government
- Teaction function corrects the main shortcomings of the

simple intervention rule of chapter 3. The economy is no
longer poised on a knife-edge equilibrium position, that
causes dynamic instability whenever the government's est-

imate of the long-run real money stock deviates from its
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true value. Managed floating with the generalised inter-
vention rule leads to a stable long-run equilibrium, even
if the government, due to prediction errors, follows comp-
etitive exchange rate policies.

To sustain long-run equilibrium in these cases,
the government is required to accumulate or to decumulate
foreign exchange reserves for ever. In the face of these
balance of payments crises, the government is forced either
to revise its estimate of the long-run exchange rate path
or to give up intervention altogether. In either case, the
system returns to the free floating long-run equilibrium
position. Of particular importance to the dynamic response
of the system and the dynamic exchange rate behaviour in
particular is the private wealth holders' ability to predict
the effects of government policies and to adjust their
behaviour accordingly.

Government intervention is an efficient policy
of moderating short-run exchange rate variability so long
as the government uses:-an estimate of the long-run exchange
rate path close enough to its true value. Excessive pre-
diction errors exacerbate rather than diminish short-run
exchange rate fluctuations. In addition, they magnify the
variability of private wealth and consumption and of the
current account imbalances.

A re-interpretation of our intervention rule to
reflect speculative behaviour yields results similar to

those of government intervention. One feature, though, of
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speculation represents an endogenous source of asset market
disturbances. Unlike the government, speculators, driven by
their profit maximising behaviour, need to uncover their
positions and take their speculative profits, if they are

to remain in business. An action that disturbs the long-run
equilibrium position, causing additional short-run exchange
rate variability. If speculators were to have enough spec-
ulative 6apita1 and exactly the same information as the
government to predict the long-run exchange rate path, the
government would seem to be in a better position to moderate
short-run exchange rate variability. This is so, because
government actions are not dominated by any profit maxim-
ising objectives. In general, however, the choice between
government intervention and private speculation depends on
the following factors: the relative ability of speculators
to predict the long-run exchange rate path, the availability
of speculative capital and the relative significance of the
additional exchange rate fluctuations that the liquidation
of speculative profits causes.

Pursuance of competitive exchange rate policies
leads to a considerable increase in the degree of reserve
use. More interestingly, however, these policies increase
the demand for international liquidity and in the presence
of more than two countries, produce an inconsistent world
structure of reference rates that causes intervention at
cross purposes. The possibility of such problems arising
increases the need for international surveillance of nat-

ional exchange rate policies.
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A4.1 Short-run comparative statics
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(a) Impact effects: Linearising the short-run equilibrium

conditions (4.4a) - (4.4c) of section 4.2 we have:

A5[§P dF dFg dS d%]' = Bs[éM dv dm du dY dT dG

where
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Matrices A5 and B5 are very similar to matrices

3 and B3 of chapter 3. The only difference is that some

coefficients change their numerical value but they retain

A

their signs. In particular, (1 - & %;) becomes (1 - 2%;)
and -af(M - FgP)L. becomes -afL., for i = u, Y and T.
Given these changes, the short-run comparative statics
results (impact effects) are qualitatively the same as in

the previous chapter. Whenever o # 1, the sign of the

effects of changes in u, Y and T become ambiguous, depending

on the relative value of «.

(B) Short-run comparative statics (general case):

Linearising the short-run equilibrium conditions (4.5a) -

(4.5e), we have:

.A6[§P dF ds dB d#é]' = B6[§MS dv dn du dY dT dG dé]' (A4.5)

where
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with

M5 |
—_ <o (A4.8

|A
PZ

= - (@- fy)

which is exactly the same as [A,].

The comparative statics results for P, F, S and
é are exactly the same as in chapters 2 and 3. The effects
on fg, though qualitatively the same as in the previous
chapter, differ in absolute terms. Because of their imp-

ortance for the stability analysis, are repeated again

below:
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depending on the relative value of a (a > 0).

dﬁg

dy

dég
dT

3Fg  dP 1 1
4§ — = - afL_ + §F.  — = 2 (A4.13)
3y ay VoAl T
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A4.2 Long-run comparative statics

(4.9a) -

Linearising the long-run equilibrium conditions

(4.9f), we have:
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Assuming that we start from an initial long-run
stationary state where Fg = O, the determinant of A7 is

positive, since

D : D, .
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Thus, the comparative statics effects of a change

in u. are as follows:
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— =-—=—x30 as — x5 0 (A4.23)
~du M du du
dB M
— = =m—=<20 (A4.24)
du du '

(+)

Comparative statics effects of changes in a:

dM 1

—_— .l_ - = D M - - D, .
) ) (+) (=) (+)
- - cyD)i(flwfz1r - £, £,) 1 <0 (A4.25)

(+) ) ()M
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v Lo { - £, (-c.D C.) + (1 - C.OyM(E 1
_ — - - T + m + + - -
+) (-) (+) (+) (+)
+ (1 - CyD)i[fzﬂ(flw - 1) - flﬂfz‘a } =2 (A4.26)
(+) (+) (=) (=)

From the definition of real wealth, however, we

have:

aw daM  av
= — +— =7 (A4.27)

E; i do do
=) @

If real wealth rises or remains the same after
a rise in a, augmented real financial wealth unambiguously

rises. If real wealth falls, dV/dFg remains ambiguous.

aF 1 1 D
da  |A,] M y
(+) (+) (¥)
+ (P +m o+ C)(F s - £, )
y W 1W™ 27 2W-1m

(+) B (06D
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D. . )
’E:w - a-c )1] I:on(flw - 1) - fZWfl'n:I b=
(+) (+) (- (+) (=)
(A4.28)

Alternatively, from equation (4.9b) we have:

dF dw dm

— = f — + f — (A4.29)
da ZW da Zm da

(+) (7)) () (+)

If real wealth rises or remains the same, F

rises (dF/da > 0); if real wealth falls, dF/do is ambiguous.

dég

1 i P W I Dy,

— " SL L (£ 1)[0W a -, )1] £y - ¢,Di

(+) (-) (+) (+) (+)

- £y CyD'rr +om o+ CW) 1 <o  (A4.30)

(+) (+)

dm 1 dég
= - — _ > 0 : (A4.31)
da M da
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dB E

— =@ —=5>0 (Ad4.32)
da do
(-)

A4.3 Dynamic stability

From the short-run comparative statics (general
case), we can write M and V as functions of expectations

and augmented real financial wealth, i.e.

M = 6,(V, m) (A4.33)
with _

am f

by = — = W S0 ' (A4.33a)
v (1 - £
aMm flw

6, = — = —=—— <0 (A4.33b)
dr (1 - £)

V = h,(V, m); h,y < O, h, >0 (A4.34)

Taking the logs of (A4.33), we have:

x =1nM= Ine, (V, m) (A4.36)
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or X = g, (v, m) (A4.36)
6 6
gZV = _L. > O; g2'n’ = __21—. < 0 (A4.363)
o, m o, (v, m

Equations (A4.33) and (A4.34) are identical to
the respective expressions of chapters 2 and 3 because the
comparative statics effects on P are identical.

The dynamic process, as before, is considered

under two alternative specifications of private expectations.

(a) Adaptive expectations: From the short-run comparative

statics Fg can be written as a function of augmented real

financial wealth and expectations:

Fg = Fg, (V, m) (A4.37)
F —dl.:g 1w o (A4.37a)
g = = - < . a
Vo gy -t )ﬁ M5
w2
p
dFg I 1
ng1T = — = - s - < > 0 (A4.37b)
dmw M M
(1 - flw)—_
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Hence, the adaptive expectations mechanism

becomes:
ng(V, m)
T = fm -~ —— - x -7Wl; 0< B <1 (A4.38)
GZ(V, m) ,
with
-) ?7) (+)
d Fg M - ﬁg 8
B,y = — = - B 2v _ 2V _ o, (A4.38a)
av M?
(+) ) ()
d Fg, . M- Fg . ¢
E, = — = - p|—2" _ 2T + 1| =2  (A4.38Db)
dm M2

In the long-run stationary state, around which
equation (A4.38) is linearised, Fg can be positive, negative
or zero, depending on whether o is smaller, greater or zero,

respectively. When Fg > 0, E < .0 and when

} 0 and E2TT

2V
Fg < O,'EZV and E,, are both ambiggous.
The dynamic behaviour of the system under

adaptive expectations is described by equations (A4.38),

(A4.35) and (A4.34), i.e.

. ng(V, m) .
= Bm - —————— - X -7|;
o (v, m
0 <B<1, E =7, E = ? (A4.39a)
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0  (A4.39b)

>
I
[tj2]
)
—_
<
)
—
oQ
N
<
v
o
9]
N
3
A

<‘
1}

hy, (V, m); h.., < O, h, >0 (A4.39¢)

The characteristic equation of (A4.39) 1is as

follows:

(1 + Bgy )" [}Ezn By + Bgyg) ¥ BhZWgZQ}A
- )y () (-) (+) (+)
+ By h,y - Ejh, =0 (A4.40)
M= (M)

Necessary and sufficient condition for local
stability is that all coefficients are positive. .This

reduces to

(1 + 8g,.) >0 or 18-+ gyl <1 (A4.41a)
Epr < Bhyn8oy — hyy( + Bgy0) (A4.41b)
Eonhoy = Egyhyr > O (A4.41c)
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When Fg > O, E2Tr and EZV

positive respectively, and the stability conditions are

become negative and

identical to those under case I of chapter 3.
To derive the x = 0 and V = 0 schedules, we
totally differentiate equation (A4.39b) with respect to

time, i.e.

R  (A4.42)

Substituting dn from the linearised form of (A4.39b)
into the linearised forms of (A4.39a) and (A4.39c), and
then substituting ® and V in (A4.42), we derive the equation
of the x = 0 curve:
1

(@ + Bg )X = (8ynEpn + 8oyhay) . dx
27

. Eav
' [}gZHEZV " Eaviay) T (BanPar gzvhzni]dv' |

2m
(A4.43)
from which we have: |
(-) (?) (+) (+)
dx (g . E + g . h, )
- _ 2 2T 2V 27 (A4.44)
dx |V=const. gy, (1 - Bgy)

(-] (+)
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& = =) ) Gy @ =) @)

E E

dxi goy(Bay Nop - Bpp - Pay) * gpn(8py - Epp - 85 Eayy
dV]x=0 (82r Eop * 8oy hpy)
(=) (2) (+) ()

(A4.45)

Using equations (A4.33a), (A4.33b), (A4.36a), (Ad4.37a),
(A4.37b), (A4.38a) and (A4.38b) the second bracket on the

numerator of (A4.45) becomes

E . E = - Bg,y <O (A4.46)

(8y + Eop = 8op 2v)

-y = =) @) (+)
‘Hence, (A4.45) becomes:

+) () (v (=) (=) -y ™)

_ 8ay(8ay - Pop - 8pp Mpy) - Bepn - gy (Ad4.452)

dv|x=0 (8yn Egn + 8oy Rypp)d

dx

(-) () (+) (*)

The numerator of (A4.44), which is equal to the
denominator of (A4.45), is ambiguous, depending on the rel-
ative value of EZﬂ' If EzTr is negative, the numerator is
positive so that deviations of real money balances from
their long-run level are self-correcting. However, if E
is positive, deviations of real money balances might be
cumulative.

Similarly, by substituting dm from the linearised
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form of (A4.39b) into the linearised form of (A4.39c), we

derive the equation of the V = O locus, i.e.

h h h g
Ve g s AT 2T g ) av (A4.47)
Eom 8o h2n
from which we have:
(-) (-)
dx _ Doy - 8an
—_— . = - gy > 0
dv |v=0 hy.
(+) (+)
as
h . g
g,y S 2V Cim (A4.48a)
h
2T
()
dv _ hon |Pav - 82
— = "8y 5 O
dV|x=const. 8o h2n
(-)
as
h . g
gy S v "~ C2m (A4.48b)
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(B) Perfect foresight: Under perfect foresight expectations

are always fulfilled, i.e.

M Fg,(V, 1) .
m=—g-%=m-—2_ - x (A4.49)
M 6,(V, m)

Linearising around the long-run stationary state, we have:

%g . M - %g . 0 ég .M - %g . 0
1 .+ Bam L 1Y L 2V oav - &

M? M2

(A4.50)

From (A4.50), expectations can be written as a function of
V and x, i.e. | - -

T = wZ(V, x) (A4.51)
with

(-) (7) (+)

dm Fg,, M - Fg ©
way T — T - = V. 2V ., (A4.51a)
dv M® + Fg, M - Fg .
(+) (?) (=)
dm M?
oo = — = - = 2 (A4.51b
2x . 72 hd T o_ D 6 ‘
dx M“ + ngTr . M- Fg . 2

(+) (?) (=)
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The signs of both partial derivatives is ambiguous because

Fg is ambiguous. When Fg > O, though, w > 0 and Wy < 0.

2V
Substituting (A4.51) in equations (A4.34) and (A4.36), we
derive a system of differential equations that describes

the dynamics‘of the system under perfect foresight, i.e.

x =gy Vo0, 0V, )i gty =t gy <0 (A4522)

V = hz[?, w, (V, xi]; h*,y = ?, hy. >0 (A4.52b)

where
'(41
®ov
g* - + W - - - = ?
2v - &2v Tt 8¢ A, Fg, - M- Fg .6,
(+) (-) () (+) ) ()
(A4.53a)
h*,y = hyy *+ hy v wyy = 7 (A4.53b)
(-) (+) (?)

given equations (A4.33a), (A4.33b), (A4.36a) and (A4.51a).
The characteristic equation of the linearised form of (A4.52)

is as follows:

2 _
am + Y2z At [%*zv hom ©ox = Pay 8pn W2x - i]* *hiy =0

-y @ (?) (+) () ) (=) (@) (7
(A4.54)
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The stationary state is a saddle point equilibrium

provided:

<0 (A4.55a)

* ]
h v < 0 (A4.55b)
For Fg > O, Wog is unambiguously negative. Stability
condition (A4.55b) is the same as in chapter 3. Given
equation (A4.51b), condition (A4.55a) implies that
H?.+_Fg2ﬂ '_ﬁ B Fg : QZN.>vQ o o _(A4'56)

(+) )y ()

and given equation (A4.53a) makes g*zv unambiguously posit-
ive (g*zv is the slope of the x = 0 locus).

The phase diagram analysis under perfect foresight
is identical to that of section A3.2(b) of chapter 3., The
only difference is that the subscripts of the h, w and g
functions change from 1 to 2.

For both expectations mechanisms, the dynamic
response of the system to an exogenous fall in u is very
similar to that of section 3 (section A3.3) and need not be

repeated here.
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