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Abstract

Recent research on exchange rates have incorporated short—run
intervention rulég into models assuming rational expectations. Most of the
papers iocus only on a particular intervention rule, either the leaning
against the wind policy (nominal exchange rate rule) or the policy of
stabilizing the real exchange rate (real exchange rate rule). The objective
of this paper is to examine the effects of these two altermative short-run
intervention rules on the behavior of a small open economy. Using the
Dorgbusch (1976) model modified to aliow for imperfect asset substitution, we
analyze how the system responds to a given disturbance under each intervention
rule. We show that these two intervemtion rules differ in that the nominal
exchange rate rule can only moderate the movement of the nominal exchange rate
while the real exchange rate rule can reverse the movement of the nominal
exchange rate and, consequently, they differ in terms of the resulting size of
exchange rate jump, speed of adjustment, and relationship between the exchange
rate and the interest rate movements. These differences are important
considerations for the choice of an exchange rate policy in a small open

ECONIOMY .

*Financial support was provided by the Philippine Center for Economic
Development and the UPecon Foundation Faculty Research Fellowships Program.



I. ‘Imtroduction

Monetary avthorities intervene in foreign exchange markets to influesnce
the course of their exchange rates. The two types of intervention policy
according ta its effect om the exchange rate are (1) an intervention action
which can affect the equilibrium exchange rate and (2) an intervention rule
which can affect the speed of exchange rate movement as well as the process
through which the actual exchange rate approaches the equilibrium rate.i If
the future ig kngrn with certainty, either policy can be used to influence the
exchange rate. However, economies are hit by many different shocks, and
policy makers generally do not know in advance what disturbance to cccur and
therefore prefer an intervention rule.

kecent research on exchange rates have incorporated short-run
intervention rules into models azgzuming rational expecations. The papers
usually focus on a particular short-run intervention rule, either the policy
of stabilizing the nominal exchange rate, alsc known as the leaning against
the wind policy, or the policy of stabilizing the real exchange rate (Branson
{19584}, Blundell-Wignall and Masson (1985}, Pappell (1985)).

No one however haz analyzed the dynamic behavior of a model! under each of
these two intervention rules except Mussa (1985)2. Mussa assumes perfect
capital substitution and nensterilization and focuses on the bhehavior of a
model with moving equilibrium. This paper alsoc deals with the behavior of the
economy under each of the two intervention ruies. However, we use a much
simpler model which allows fullyv-sterilized intervention to have effects and
focus net only on exchange rate movement but also cn the movements of other
relevant wvariables, such as income apd interest rate. With such an analysis,
we can show that the choice between the twe rules is crucial in that they have

different implications for the dyvnamics of the model.
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This paper is organized as follows. In section 11 we present the model
which is a slightly modified version of the Dernbusch model of exchange rate
dynamics with variabie output. In sections III and IV we examine the dvnamics
of the model wnder the policies of stabilizing the real exchange rate and the
nominal exchange rate, respectively. The fina! section summarizes the results

and conclusions of the paper.
I1. The Framework

The model iz a slightly modified version of the Dornbuselh (1976) model

and is described by the following relationships:

(1.2) ¥ = ¥g + 1¥ = ai + &{e-p+pe)
(1.B) dp/dt = (y-y)
(1.c) @ =-p= Py - pi

(1.d} i = ir + E(dejdt) - (1/8)(fy + finfa — far)

where y = log of income or output; i = domestic inmterest rate; if = foreign
interest rate; e = log aof exchange rate, weasured in wnits of domestic
currency per unit of foreign currency; p = log of domestic price level; pr =
Yog of foreign price level; e—p+pr = log of the real exchange rate; m = log of
money supply: T = laog of stock of reserves; nfa = log of stock of net foreign
assete; f = log of private net foreign aszsets; and the “:L on top of &
variable denotes a long-run equilibrium value. Both foreign variables, i and
br. are exogenous. The structural paramefers are positive amd in additiom, O
£ < 1. The model is the same as that of Dornbusch (1976) except for (1.d).
The goods market is described by (1.a) and (1.b). In equation (1.a), it

iz assumed that income is demand-determined and that aggregate demand depends

positively on income, negatively on the domestic interest rate, and positively
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on the real exchange rate. FEquation (1.b) states that the price level adjusts
aver time in response to a measure of excess demand. {(¥—7), at a speed
equalling =, where the natural level of income ¥ is assumed To be exogenously
fixed. Equation (1.c) iz the equation for money market equilibrium where it
is assumed that money demand is a positive function of income and a negative
function of the domestic interest rate. We assume full-sterilization so that
the money supply is exogenous.?

Equation (1.d) describes the foreign exchange market equilibrium
condition, where under rational expectations (which under uncertainty is
equivalent to perfect foresight) the expected and the actual changes in the
exchange rate over time are egual.® It embodies the assumption of perfect
capital mohility in that the return on domestic assets (i) always equals the
net return on foreign assets (if + El(desdt) - {1/8)(fo + finfa - frl).
However, it shows the imperfect substitution relation between domestic and
foreign assets as reflected by the presence of risk-premium { - {1/#)(fo +
fiofa — far)). We retain the assumption of perfecht capital mobility At we
azcume imperfect capital substitutability to aliow a fully-sterilized
interventien pelicy to have effects. Note that when ¢ = =, domestic and
foreign assets are perfect substitutes and the model reduces to the Dormbusch
model where short-rum intervention cannot affect the behavior of the system.
Alternative Intervention Bules

We complete the model with the specification of intervention function.

We will consider two altermative reserve functions:

{l.e.i) t = ry — ul{e—p+pr)}=(e—D-Pr)!

f1.e.ii) r = rg — u*(e—e)
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where we assume all throughout that the intervention parameters u and u* are
equal and we dencte the latter with a "*" simply to differentiate the Two
intervention rules.

Each funetion has an exogenous component intended to capture a
discretionary policy or an intervention action and an endogenous component
which captures a systematic policy or an interventiom rule. The endogenoils
components of (i.e.i1) and (l.e.ii) represent the real exchange rate rule and
the nominal exchange rate rule, respectively. Under the former, the monetary
authorities adjust the stock of reserves whenewver the real aexchange rate is
not equal to its long-run equilibrium value; this form of intervention may
cause a reversal in the movement of the neminal exchange rate. Under the
latter, the monetary authorities adjust the stock of reserves whenever the
nominal exchange rate iz not equal to its long-run equilibriumm value, secking
to slow down whatever nominazl exchange rate movement the market produced in
either direction. With the assumption of perfect foresight the intervention
rule, which determines the entire future path of the mohetary anthorities?
actions, affects the behavior of the price level and the exchange rate over
time.

The Steady-State

Since cur analysis is based on the assumption that ri}nvnnt agents have
perfect foresight, the dynamics of the system will depend in part on the
agents' expectations about the steadyv-state. Thus, it is convenient that we
characterize first this equilibrium. Then in the next two settions we will
discuss the tramsitional dwnmamics of the mode] under each policy rule.

Under each intervention rule, the steady-state of the model is attained

when E(desdt) = de/dt = 0 and dp/dt = 0, and is described by:

(Z.a) e =m+ [P+ (o/5)11 — (1/8)yp - pr + [(1-1)/6 - @1




(2.b) P=m - 85 + gi
(2.¢) 1 = if - (1/%)(fp + Tinfa - FaF)
(2.d) F = rp

where ¥ is assumed to be fixed at the natural level. Thus, the stationary
equilibrium is invariant with respect to the type of intervertion rule.

In the long-run, the system is neutra; with respect to an exogenous
change in the money supply in the sense that d& = df = dm and d¥ = d(E-P4pe) =
di = 0. However, the system is nonhomogeneous with respect to shocks that
affect 1, such as changes in ro and if, in the sense that such shocks vield d3
> dp and therefore d(s—f+pr) # 0; since i now changes, (3-p+pr) must also
change In the same direction to maintain long-run equilibrium in the goods

market.
ITI. Intervention to Stabilize the Real Exchange Rate

The Solution to the Dvmamics
The static eguations of the model under the real exchange rule (1.e.i)
are derived by zolving (1.a) and (l.c) for the domestic interest rate and

income consistent with money market equilibrium:

(3.2) (i-1)BR = (1,/V)[06](e~E)BR + (1/V)[(1-7) - Q6] (p-p)RR
(3.1) (y-FIRR = (1/V)(p&)(e=E)RE = (1/V){o + B5}(p-p)EE

where V = flo 4+ (1-1)8 > O

and the superscript "RR" denctes a variable wnder the real exchange rule.
Note that in the short-run, the equilibrating factor in the money market is
the domestic interest rate.

In the foreign exchange warket, the equilibrating factor is the exchange

rate, This can be seen by substituting (1.e.i) imto (11.d):
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(3.a)" (i-1)RR = E(de/dt)RE — Fuf(e-2)BR —(p-p}ER}

where Fo= {1/9)12

Given the change in the domestic interest rate in (3.a) and the change in the
net return on foreign assets (3.a)', the exchange rate changes to maintain
equilibrium in both the money market and the foreign exchange market.

Next, we derive the dynamic equations of the model. The assumption of
perfect foresight implics that the acitual and expected change in the exchange
rate over time (de/dt) depends on the entire model. Given the domestic
interest rate that clears the money and goods markets (3.a) and the semi-
reduced-form foreign exchange market equilibrium condition (3.a)’, we can get
the equation for defdt. The adjustment of the price level over time (dp/sdt)
is an assumed feature of the model and its equation is derived simply by
substituting (3.b) inte (1.b). We can write these equations in a matrix fﬂrﬁ:

(3.c)  f(de/dt)RR]  fags  asa [{eﬂim]

|
Lt E
2zl

k{dﬂfﬂt}ﬂﬂj bazy | (p—F)Er
where a;; = (L/V){@& + VFu] > © gy = (2/VI(BS) > O
a1z = (1/V}[{l-1) — BS - VEFu] azz = — (m/V)[o + B6] < O

The matrix equation (3.c), along with equations (2.a) and (3.%), fully
deseribes the evolution of the exchange rate and the grice level,
respectively, over time. These equations, hewever, do not explicitly show the
nature of the system’s equilibrium nor the system's dynamic properties.

Consider first the nature of the system’s equilibrium. The determinant
of the matrix in (3.c) iz unambiguously negative implying that whatever the

sign of the trace; the two roots are real and opposite in sign:

By, B2 = {tr(a) £ T(-tr(A))2 - &(det(A))]rs2}/2



where &r(a) = By + Rz = a1y + aza2

det{a) RiRz = ajpaaz -azagz = - (wn/V)loFu + 61 < 0

and By € 0 and B2 > 0. This means that the steady-state of the model is a
saddlepoint .
Given F1 < O and Ry » 0, the general solution to dynamic system (3.c) is

of Tthe felluwin& form;

(4.3) (e(t))BE = & + byiKiexp(Ryt} + byaKaexp(Rat)
4 :
f4.5) (p(E))RR = p + boF exp(Bit) + bpzKaexp{Rat)

where bis = 1 baj = (Ry —ay;)fayz  Kj = cji(e(0)-E)RR &+ cya(p{0)-p)RR

and e(0) and pf0) are the initial values and & and P are the new steady-state
values of the exchange rate and the price ievel; and, cij"s are the elements
of the inverse of the matrix containing bij's.

Starting from an initial steadv-state where e = 8(0) and p = p(0), any
shock that affects p will yield a new saddlepoint where e = & and p = TR
K1 is zero and K is nonzero, the model is explosive. But if X; is nonzerc
and K; i= zero, the model is convergent. Thus, (4.a) and (4.B) show the
saddiepoint behavior of the sysiem.

We now consider the bounded solution to (3.c). The assumption that the
price level is sticky implies that at t = 0 the price level has a
predetermined value and therefore the system cannot jump to the new
equilibrium. To reach this new equilibrium, the exchange rate must first
jump, thereby placing the system onto the path which converges to the new
equilibrium. The condition that the coefficients asociated with the unstable

or positive root must equal zero, which is satiszfied when:

Kz = c21(e(0)=-2)ER + c3a(p(0)-D)RR = 0
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where cay = {ag;-R)}/(Fy ~By) Czz = a12/(R2~F;)
determines the stabilizing jump in the exchange rate:
(5.a) (e{0)-¥)RR = — [a12/{ay 1~k ) (p(0)-D)RE

where (a33=R3) > O end since the price level canmot jump, (p(0)-PIRRE =
(p{0)-P) = —dP. WNote that perverse exchange rate response is not possible,
i.e., & will move in the same direction as %, because  and § move in the same
direction and the term ajs/{a;;-R;), if negative, is less than one in absolute
value.

Equation (5.a} is the key egquation of the model. It determines not only
the extent of the jump in the exchange rete but also the nature of ad justment
toward the new equilibrius. apecifically, whem a3z < O (az2 > 0) the exchange
rate will undershoot (overshoot) its new long-run equilibeium value, and
during adjustment the exchange rate and the price level move in the same
(opposite) direction(s).

To see why the sign of a;2 determines whether the exchange rate will
initially exhibit overshooting or undershooting, consider any shock that
increazes the equilibrium price level. Following such a sheck, the exchange
rate undergoes a depreciation. With the short-run price level sticky, the
real exchange rate depreciates as well and this in turn causes income to
increase (see (3.b)). At the initial short-run domestic. interest rate and
price level, this increase in income may tend to cause money markel
disequilibrium (see l.c) and to maintain eguilibrium the domestic interest
rate must change (by (ﬁf - {(1/V)((1=-7)-B&))dp}, see (3.a)): at the same time,
such a shock may cause the net return on foreign assets to change (by (df -
Fudp). see (3.a)'). If the change in the return on domestic assets iz less

(greater) than the change in the net return on foreign assets, implying that
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agz = {(1/V)({1-1)-B6) — Fu > 0 (< 0}, then the exchange rate will have to
overshoot (undershoot) its new long-run equilibrium value so as to maintain
equilibrium in both the money and the foreign exchange markets. In the
hnrderliﬂe case where the initial changes in the domestic and net foreign
interest rates are equal, implying that a;z = (1/VI((1-1)-f§) = Fu = G, there
is neither overshooting nor undershooting.

The relationships between the exchange rate and the other short-run
variables at t = 0, at the time of the shock and the jump, using (3.a), (3.b)

and (E.a), are: ™

(5.B) (L(0)-T)RR = {[((1-7)-@6)Ry—Fu] /Va;3}(&(0)-e)ER

(LVI{~(1-7) + P61 + a12/(311-R1)]1}dp

(1/V) (o + B6)/la12/(a11-Ry )] + P&} (e(0)-E)2E > O
(1/V){o + P61 + aya/(a11-F1)13dp > O

(3.d) (r{0)=T)EE = -u[l + (asi=Hi)/a:2](e(0)-8)RR = —ufl + a;3/(a;1-R;)]dp

o

(3.c) (w(0)-F)ER

where by assumption 49 » 0. Equation (5.b) shows that if0)BR will be below
(below, equal to gr above} its new equilibrium value if azs 2 0 (a;z < O).
The sign of (5.c), on the other hand, is always positive, implying that any
shock that cauges the equilibrium price level to increase will cause income o
increase. Eguation (5.d) is always negative because short-run intervention
always causes r(0)ER to fall below its long-run equilibrium value; this
implies that intervention not only can dampen but can also reverse both
changes in the interest rate and the exchange rate (see (3.a)° and (5.B)).
After the system jumps, the time paths of the exchange rate and the price

level are given by:

me

(6.a) e(t)RR = & + by Kyexp(Ryt) = 2 + (e(0)-8lexp(Ryt)

(6.b) P(EIER = D + bagKiexp{Bit) = B + (p(0)=Plexp{Rt)

n
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It is clear from {6.a) and [6.b) *that as + approaches =, hoth e and p approach
their pew steady-state values & and P. Given these zolutions, the solution Yo
other variables can be found.

The equation for the stable path, using (6.a) and (&.h), is:
(7) (e(t)-8)RR = — fagy/(ar1=R1) ] {p(t)-P)RE
and along this path:
(8.a) (defdt)RR = Ry(e(t)-B)}RE = BybhyKyexp(Ryt)

where (-R;) is the system's speed of adijustment.S5 Given a shock that
increases the equilibrium price level and if the exchange rate initially
undershoots (evershoots) its new long-run equilibrioe value, i.a., a;3 € 0O
(12 > 0}, then (de/dt)BR < 0 (de/dt)RE > 0) or equivalently the transition is
characterized by exchange rate appreciation (depreciation).

Thus, given a disturbance that affects the equilibrium price level, the
system adjusts in two stages. First, following the disturbance the exchange
rate jumps to place the system onto the stable path. Thie jump in the
exchange rate triggers the adjustment of other short-run variables. Secomd,
following the jump, the =zystem moves along a saddlepath copverging to the
equilibrium; during this transition, the dvnamics of the system and hence the
exchange rate are governed by the slowly adjusting price level.

The Bole of y
We now examine the effects of a weaker or stronger rule a=z reflected by

the size of intervention parameter. The effect of u on {e(0)-E)RR;

(9.a) d{(e(0)-8)BR)/du = - Ff(ay=-Ry)
= [Ef(az1=Ri) 1 [ayz/(ay 1=Ky )1 (172
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{1+ [(=a11 + (WNYI(pE—0) )}/
{{-a11 + (m/V)(p6-a))2

+ 4{m/V)(PSayz + (P6+o)Fu + g28))1/2)]}

iz unambiguously negative regardiess of the sign of ajs. In the case where
the initial response is overshooting (undershooting, (e{0)-¢)RR which is
positive {nﬂggkive} becomes smaller (larger in absolute value) as u increases.
This means that the effect of a larger v is to dampen (exaggerate) the extent
of overshooting (undershooting). Note however that since u affects ajyz, a
value of u that is large enough may reverse the movement of the exchange rate.

The effect of u on the system’s speed of adjustment, (-Ri):

(9.0} d(-Ry)sdu = - (E/2){1 + [(-ayy + (n/V)(B6-g))}/
{({-a31 + (w/V)(B6—0))2
+ 4{m/V}(PSars + {BE+a)Fu + o28))1/2)1)

is negative (positive) if ajz > 0 (a2 ¢ 0}. This means that when the initial
exchange rate response is overshooting (undershooting) so that during
transition the exchange rate is appreciating (depreciating), the effect of a
larger u is to decrease (increase) the speed of exchange rate appreciation
(depreciation). Consequently, d{de/dt)}RR/du must be positive.

Given that the intervention policy which stabilizes the real exchange

rate can reverse overshooting, the monetary authorities may choose:

(10} u = [(1-1) - @B6]/NF

such that ajz equals zero. This choice of u ensures that the stable
trajectory leading toward the new steady-state coincides with the horizontal
de/dt=0 curve and, therefore, the exchange rate neither overshoots nor

undershoots its new long-run equilibrium value.
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IV. Intervention to Stabilize the Nominal Exchange Hate

The 3olution to the Dvoamics

The dynamics of the model under thiz rule (l.e.ii) are described hy:

(11.8) (I-T)FR = (1/V)I06](e-2108 + (1,V31{1-1) - 057 {p-p)wg
(11.B) (y-PIER = (1/V)(B6)(e-2)¥R — (1/V)[o + BS1(p-pyne
(11.c) f{dejdi}nni e ﬂlz“!ff&";}“ﬂi

Ef&piﬁtjn&j : kaz. azq }E{P'iJ"Rj

where a13™ = a;2 + Fu* = (({1-1) -P8)

and the superscript “MR" denctes a variable under a nominal exchange rate
rule, and by assumption uw = u®. The dynamic matrix equation (11.¢) describes
the fundamental dynamics of the system which, when combined with the static
equations {(1l.a) and (11.D), determine the evolution of the system gver time,

The characteristic roots associated with (1l.c} are:

Bi*s Ba® = {fr(A*) * [{-te(a*))2 = s(det{a=)ylorz}m
where tr(A*) = By3* + B;* = a;q + aiza

det{A*) = Bi*Fa® = aniang-agians® = —(w/V){[eFu* + & +[BEFU*] 340

and B;* < 0 and Bz* > 0. A4s in the real exchange rate rule, the determinant
is upnambiguously nﬁgutiv&, implying that the two roots are real and apposite
in sign. Thus, the steady-state of the model under thﬂinnminul exchange rate
rule is also a saddlepoint. Notice that (-Ry*) > (-R;), implying that the
nominal exchange rate ruie results in a faster speed of adjustment.

Again, for the svstem to be dynamically stable once a shock digplaces it
from an initial steady-state where ¢ = o(0) and p = B(0), the exchange rate

mist jump to place the system onto the path converging to a new equilibrium
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where e = & and p = p. It can be shown that the stabilizing jump in the

exchange rate isg:

(12.a) (e(0)—s)uE

- [a1z*/{a11-Ry *}] (p(0)-p)x

{e(0)—&)RE

+ [Fu/f(as -8y *} 1 {1-{{1=1)=B6-VFul [ (R1—Ry *) /VFulai1-R; )] ydp

where (p(0)-piNE = (p(0)-f) = -df and the {.} term in (12.a) is positive,
Notice that u* does not affect a;3*; since (ag1-R;*} > 0, this implies that
the nominal exchange rate rule can only change the magnitude but not the sign
of slope of the stable trajectory leading to the new steady—state. In
contrast with the real exchange rate rule, this rule can dampen but cannot
reverse the movement of the nominal exchange rate.

The condition for exchange rate overshooting (undershooting) is that a2
must be positive (megative). The explanation, similar to that given under the
real exchange rule, can be inferred from (1.c), (11.a), (11.b), and the

following semi-reduced-form foreign exchange market equilibrium condition

{derived using (1.d4) and (l.e.ii)):
(12.5)° (i-1)¥R = B(de/dt)R - Fu*(e-n)NR

As before, if, at the initial shert-run exchange rate and price level, the
change in the return on domestic assets (also equal ta (di - ((I-1)-88)/V)dp)
is less (greater) than the change in the net return on foreign assets (now
equal to di}. the exchange rate will overshoot {undershoct) its new long-rum
equilibrium value to maintain equilibrium in both the money and foreign
exchange markets.

Notice also from (12.a) that (e(0)-e)¥R > (e(0)-€)¥R, Specifically: (a)

if azg » 0, then ayz*/(az1-R1*) > aqa/(ar;-R1) > 0, implying that the extent
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of exchange rate oversheoting is larger under the nominal exchange rate rule:
(b) if ay3 = 0, then a;z*/(2a11-R1*) > aj2/{a11-Ry) = 0, implying that the
exchange rate neither overshoots nor undershoots under the real exchange rate
rule but will cvershoot under the nominal exchange rate rule; and, (e) if aj»
¢ 0, then aiz/(an-K1) < D and agg®/fa,1-F *) + 0. implying that the exchange
rate will undershoot under the real exchange rate rule but may overshoot,
undershoot, or neither under the rominal exchange rate rule. The reason is
that while both rules cause the domestic interest rate %o change (if it
changes) in the same direction, they differ in that the short-run intervention
real interventionm ruie, as reflected by the term Pu, affects the net return on
foreign assets.

Using (1l.a), {(11.B) and (12.a), the relationships between the exchange
rate and the other short-run variables under the nominal exchange rate rule at

t.=.0 are:

(12.b) (i(0)-1)NR = (Ry*~Fu*)(e(0)-g)¥E
= (i{D)-1)BR
+ PE[Fu/(a;,-By *) ] {1~[ (1-1)-B6=VFul [(Ry—F; *) /VFula; 1 =R )] 3dp
(12.c) (y(O)-y)®R = (y(0)-F)RR

+ ﬂﬁ[Fuf(a:1—R1’?T{1h[E1—r}ﬂﬂé-VFu!r{R1—R1*}IVFu{u11—R1}3dﬁ 30
{12.d) (c(0)-T)¥E = — u*(e(0)—6)¥R = - u*[a;;*/(a1,-R1*FIdp

where {.} > 0 and dp > 0. Equation (12.b) shows that now (e(0)-3)¥% and
(1(0)-1)¥® are always opposite in sign since (R;*-Fu*) is unambiguously
negative and because the rele of short-run intervention is simply to dampen
the exchange rate change. Egquation {12.4) shows that r{0I¥E will be below
(above) its leng-run equilibriue value if a;;* is positive (negative), therehy

dampening the interest rate movement and therefore the exchange ra‘e movement
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(see (12.D)* and (12.c)). As in the real exchange rate rile, the deviationm of
income from its lopg-ruan equilibrius wvalue iz alse positive ot neow this
deviation i= larger due to a greater real exchange rate depreciation..

After the jump, the system moves along a path comverging toward the new
equilibrium. Along this path:

-~

(13) (a(t}-8INR = — [a;3*/(ay1-Re"}] (P(t)-p}WE
(14) (de/dt)¥R = Ry*(S(t)-e)ne

.,

where (—Ei*) is the syvstem's speed of adjustment under the nominal exchange
rate rule. Given that dp > O, then p(t)NR > (p(t)RR, and (e(t)-)FR >
Ee{th—;}Rﬂr that is, the negatively (positively) sloped stable trajectory is
steeper (flatter) under this rule than umnder the real exchange rate rule.
Conzequently; (de/dt)ER { {de/dt}RR, implying that the rate of exchange rate
depreciation (appreciation) over time is smaller (larger) under this rule.
Thizc 'so because this rule results in ‘a larger initial exchange rate deviation
iz larger and and a faster speed of exchange rate adjustment. Thus, as t
appreaches infinity, the system under the nominal exchange rate rule
approaches its aew steadv-state equilibrium-at a faster speed of adjustment.
The Role of u*

The nominak exchange rate rule can-alsc affect the initial exchange rate

deviation and the system's speed of adjustment:

(15.a) d[(ﬂ{U}';}”ﬁ}fdu* = - th{ﬂz1—H1'3Iiﬂ11*3{311“‘“1*}][Ikl]
fi + [{-apq + azz)/({-a11 + azz}? + 4azyaz2)i 2]}

(15.b) d(-Re*}/du* = = (F/23{1 + [(-a;1 + aza)/{(-a11 + az3)2 + Sdazy1a13)1/2]}

where (15.a) is always negative while (15.Bh) is negative (positive) if a;:2* is

positive (negative). The effect of u* on (de/df)¥R can also be shown te be
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positive. Thus, the nominal exchange rate rule can only moderate exchange
rate movement. Tt can only dampen (exaggerate) overshooting (undershooting)
vhereas the real exchange rate rule mav even.raverse the direction of exchange
rate movement.

In sum, regardless of the type of shock, both rules tend to dampen the
movement in the exchange rate but thev differ in that the nominsl exchange
rate rule resulits in a greater initial adjustment of the system, i.e.,
(Y(0)=¥)¥E > (y(0)-¥)RR, (i(0)-T)SR > (1(0)-1)®R, and (e(0)-E)3R > (e(0)-Z)RR

andy therefore, a 'faster transitional adjustment.s
¥. Conclusions

This paper has studied the consequences of adopting two alternative
intervention rules, the policy of leaning against the wind and the policy of
stabilizing the real exchange rate; in a slightly modified Dornbusch medel
which is characterized by imperfect asset substitution. ¥e have assessed the
effects of stronger or weaker policy rules, as represented by larger or
smaller values of interveniion parameter, aml nave shown that the nominal
exchange rate rule can only moderate the movement of the nominal exchange rate
while the real exchange rate rule may result in & reversal in the movemernt .of
the exchange rate. We have also demontrated that the two alternative rules
are different in terms of the resulting: (2} speed of adjustment: (b} size aof
exchange rate jump; (c) nature of adjustment; and, {d) relationgship between
interest rate and exchange rate movements. These differences show that the
choice between the twe intervemticn rule is lmportant for theoretical and

empirical applications.
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Notes

1. Intervention rules may alsc classified as contemporanecus or
moncontemporaneous. (see Turnovsky (1985b) and Blundell-Wignall and Hasson
(1983)). In the case of the latter, intervention is one of the sources of the
dynamics aside frow the sluggishly adjusting price level. Another distinction
I8, of course, between sterilized and nonsterilized intervention.

2., Mussa's model has a moving long-run equilibrium while pur model has a
stationary nquiiibrigf.

3. We are implicitly assuming that the money supply function has.the
following form: m = hje + har, where the domestic credit (c) function is given
by ¢ = €p — c1r. The semi-reduced-form money supply function then is m = hycg
+ {ha-hice)r. For full-sterilization to occur, (ha-h;cy) must equal zero.

4. Equation (1.d), actually, is the inverted net private forcign asset demand
function f4 = - #[i-if-E(de/dt)]), where fd = f, and f is the net private
foreign asset supply (see Frankel (1983)). To be able to incorporate
intervention we have used the identity f = fg + finfa - far. Eguation (1.d)
can also be derived using either the mean-variance approach (Black (1985} ) et
an optimization wodel {Turnovsky (1985a)).

3., Notice that (-R;), which is a Function of all parameters in the systam, is
alea the perfect-foresight-consistent regressive-expectations coefficient.

&., Under the real exchange rate rule, an increase iy causes both E ard E tao
increase and therefore e to depreciate, which in turn causes v to ipcrease
(see (5.a}, (5.b) and {5.c)). At the initial e, p and i, this increase in.y
tends to couse an excess demand in the money market (see 1l.c) and to restore
equilibrium i must increase (bv (1 # ((1/V)(-(1-1)+ @6)IB > 0), see (3.a)): at
the same time, this increase in ir will cause the net retuwrn on foreign assets

to increase, remain constant or decrease (by (1 —= Fuf), see (3.a)'). The
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exchange rate will: (a) overshoot (a;3 * 0) if i increases by less than the
increase in the return on foreign assets; (b) neither overshoot nor undershoot
{ai2 = 0) if the increase in i equals the increase in the net return on
foreign assets; and (c) undershoot (azs < 0) if i increases by more than the
net retwn on foreign assets, which may increase, decrease, or remain the
seme. Under the nominal exchange rule (see (12.a), (12.b) and (12.c¢)), an
increase in if always causes the net return on foreign assets to increase and
(a) when aj;z 2 0, it follows that a;3* > 0 and e will overshoot and i will
increase but (i(0)-1) < 0; and, (b) when aja < 0, aiz* may be positive,
negative or zero, and e may overshoot, undershoot or neither while § will
increase but (i(0)-1) may be negative, positive or zero.

The effects of an exogenous increase in rg, on the other hand, are
qualitatively the same as these of an increase in ir except that the former
are due to imperfect assei substitutability.

An increase in m, at the initial e and p, may cause i to decrease, remain
the same or increase under both rules but always causes the net return on
foreign assets to decrease {remain the same} under the real (nominal) exchange
rate rule; in contrast, an increase in ir always causes i to increase under
both rules and also always causes (mav cause) the net return on foreign assets
to increase (decrease, remain the same or increase) underlth: nominal (real)
exchange rate rule. Again: (a) if the change in i is less (greater) than the
change in the net return on foreign assets, then e will have to overshoot
(undershoot) its new long-run equilibrium value so as to maintain eguilibrium
in both the money and the foreign exchange markets: (b} {(i(0)-1)¥E and
(e(0)—e)¥E (and therefore a;:) are always opposite in sign; and, (c)

(2(0)-8)NR 3 (e(0)-B)RR, (i(0)-I)NR > (i(0)=1)RR, and (V(O)-¥INE ¥ (y(0)=y)RE.
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