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Abstract

This paper incorporates a fully-sterilized intervention policy and
imperfect capital substitutability into & mode! characterized by sluggish
né%gsate demand, sticky prices, and raticnal expectations. It shows that
intervention may eliminate overshooting resulting from monetary expansion bul

may only dampen overshooting resulting from fiscal expansion.

* The anthor iz grateful to the Facuity Recruitment Program (FRP) of the Fard

and Rockefeller Foundaticns for financial support.



1. Introduction

In his ploneering work om the izsues of exchange rate oversheoting,
Dornbusch EI?Tﬁﬁ has shown that the combipation of sticky prices, fixed
income, continuous asset warket equilibrium, and rational expectations causes
the exchange rate to unambiguously overshoot its new Tong=run equilibriom
value in ruspﬂn;; to monetary expansion., With shert-run variabiiity of
output, however, overshooting may be dampened or may even be reversed
{Dorntusch, appendix}. Other factors that have been shown to contribute ta
andershooting are imperfect capital mobility and substitutability (Frenkel and
Rodrigucz (1982) and Bhandari, et al (1984)}) and policy reaction (Pappell
(1985) and Mussa {1985)).1

These papers, however, assume that axpnrtgrund imports adjust
inctantaneously to changes in prices and exchange rates despite the empirical
svidence suggesting that this adjustment is distributed over & mumber of vears
{Goldstein (1980} and references therein). Fxceptions are Bhandari (1963) and
Levin (19856} who distinguish betwesn short-run and long-rum elasticities of
the frade balance by introducing sluggish aggregate-demand adjustment and
trade-flow lags, respectively. into the Dornbusch varisble-income model. Thevw
show that, unlike the Dernbusch result, the exchange rate will unambiguously
exhibit overshooting in respense to a fiscal disturbance but mav or may not
exhibit overshooting in response to a mwometary disturbance. The implication,
therefore, is thet fiscal pelicy may be the pore important source of exchange-—
rate volatility.

This japer also deals with monetary policy, fiscal pelicy: and the issue
of exchange-rate overshooting. However, the focus of the paper Is on the role
of intervention and siuggish aggregate-demand adjustment and, therefore, the

Dornbusch variable—income model is extended by intreducing not only sluggish
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aggregate—demand adjustwent to alliow for dictinction betwean short-run and
long-run alasticities of the trade balance ot alse imperfect capital
substitutability to allow for fullv-sterilized intervention policy. This
paper shows that intervention may eliminate overshooting reszulting from
monetary expansion bt may only dampen overshooting resulting From fiscal
BEPA0NEL 0L,

2. The Model

The model is described by the fulluwlﬁg set of relationships:

(L.1) we o= dS B v 4 J'Emwﬂerp-*qit—‘;".l yrdy + 18w - IT—-EGUEIP_E (L-Th rdy

- g3ip + L ooexpatt=T) (ep-Dr+De Jdy + BS(ec—pedps)

(1.2} dp/fdt = w{ve-v*)
(1.3) m —p =By - i
{1.4) i = iy + E(desdt) - (i/$){Ffy + finfa — far)

(1.3) ¢

ro = ul{o—p+os)-{e*-p2eps )

where e = log of nmomwinal exchange rate measured in units of domestic currency
per unit of foreign currency; e-p+ps = log of real exchange rate; i, if =
domestic and foreign interest rates; nfa = lof of net foreign assets; p, pr =
logs of domestic and foreign price lewvels; r = log of TE?EI?EE; ¥ = log of
short—run income or output; yd43 = log of short-run aggregate demand; and, "*"
denotes a long=run equilibrium value.

Bg. 1.1, drown from Bhandari, states that the short-run level of income
iz demand determined and that the short—run level of aggregate demand is a
function of the past and present walues of income, domestic interest rate and
real exchange rate. On the other hand, the eguation for long-run aggregaie
demand, ydt, or that lewvel of aggregate demand that would obtain when all

adjustments have been completsd, is:



ptet) ydl = v, 4 Tly - obi + 6L(e—pipe).

Since ydL is also the level of aggregate demand that would obtain with all
endogenous variables held constanmt at +ime T amd since Igmex;—mtt-TiﬂT =

1/a. then Eq. 1.1 implies that:

-

W-1.31) wAL = yo 4 (7odm o+ TR)we - foofo 4 oSYEy 4 (60/a + 65){er~pr+pel

where consistency between Eus. !.1.i and 1.1.11 requires that tL = vo/q + 15,
ol = qﬂfu t 035 and &% = S0/a + 55. Notice that as o approaches =, the short—
run elasticities approach the long-run elasticities. Notice also that ydL ig
Tized ot time t; in contrast, ¥s which iz aqual o vidS at pach instant, can
junp at a point in time whemever the exchange.rata jumps; this characteristic
ol ¥ as a dependent jump variable isg important in the specificaticn of
boundary conditions.

The price adjustment equation, Eg. 1.2, shows that the price level
adjusts over time in respomse to the deviation of short-run income from its
natural! level y*, EHgs. 1.1 and 1.2, itherefore, describe the goods market,

The asset market, on the cther hand, is described by Eqs. 1.3 %o 1.5.

Eg. 1.3 is the money market equilibrium condition where money demand is a
function of income and the domestic interest rate while Eq. 1.4 is the foreign
exchange market equilibrium condition whers, under perfect foresight, E(de/sdt)
= de/dt.3 Eg. 1.4 embodies the assumption of perfect capital mebility so that
the return on domestic assets, I, always equals the net return on foreign
assets, i + BE(desdt) - (1/0)(fy + finfa - far}; it also embodies the
assunption of imperfect capital substitutabilty, as reflected by the risk-
prewium term, — (1/8)}(fp + finfa - f2r). The risk premium is affected by

interventicn. Intervention, an the cther hand, takes the form of increasing
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{reducing) reserves whenever the real exchange rate is below {above) its LGHEL
run equilibrium value, as shown in Eg. 1.5, 1t is assumed that such
intervention iz fully starilized and, hence, cannot affect the money supply.%
Thus, this model reduces to the Donbugch model when o = =, & = m and v =
0 and is alse similar to the Bhandari and Levin wodels when ¢ = o and u = 0.
The irmowvatiom of this paper, therefore, is the inciusion of fuily-sterilized
intervention policy.
2.1. The Steady—State. The steady-state of the model iz attained when

dafdt = E{de/dt) = 0, dp/dt = 0, and dy/dt = 0, and is described ty:

(2.1} e* = p* — pr = {1/BL)yo + (olLf&L)i* & ((1-vL)/5L)y*

(2.2) p* = m — By* + Pi*

(2.3) i* = if — (1/8)(fp + finfa - f2r*)

[2.4) £ = 'y

vhere ¥*-is assumed to be exogencusiy Tixed at its nmatural lewel.
2.2, Dvnamic Properties. The state-space representation of the model is

given Dy:

{3.1) (i=i*) = {1/8)(p—p*} + (R/8)(y-v=)

{3.2) {r=r*) = = u(e—e*) + u{p-p*}

tde/dt! lagy agg ayalife—e*}) -
(3.3) ddpfdti = 1 0 0O wu li{p-p*):
sda St tasy &g azzil b{v=y"}]
where a3 = Fu Vs = (1-15)F + Pos
aiz = (1 = BFu) /B VL o= (1=70903 + Pob
ars = 0/p F = (1/3)F;
as1 = (1/VSY[B&3Tu + afbL]
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asz = (1/V5){65(1 = BFu) - afol + P6LY]

(1/VS)[BES - m(os + B6H8) — gyL]

Arn

and 0 ¢ (1-1L) < (1-v%) < 1.3 The short-run statiec equations, Eqs. 3.1 ‘and
3-2, and the system of differential eguations, By, 3.3, fully describe the
motion of the system over time.

—

The characteristic eguation associated with Eg. 3.3 is:

(4) B3 + A4R2 + AR + Aq = O

.

whiere Ay

=={Rt + ¥z + Ra) w = (ayy + Asg)
= = (1/V5) 7065 4 VSFu) - n{oS + P6S) - aVi]
Az = RiRz + B3Ry + RaRg = = (213837 + Tazz - azidasz)
= = (1/V$) [a(P6L + VLFu) - am{ol + B&L) + w(oSFu + 65)]
Az = - BRaRs = - wlaizaz; — ajgagz) = - alu/V3)(olFu + 5L) ¢ O

and R (Rz, § =1,2,3) is a root. The discriminant of Eq. 4, Ay, iz
unambigaously negative, implying that the system has either three poszitive
roots or one positive root. When the raots are all positive, the system is
totally unstable. To show that there exists only one positive root, notice
that if [(D55 + VSFu) - wi{o% + B69)] and [(@6L + VLFu) - n{al + BESLY] are both
positive (negative), then A5 is negative (ambiguous) while Ay is ambigmous
{positive). In either case there is only one variation in the sign of
coefficients since the coefficient of BY is positive and 42 is negative; by
Deseartes’ rile of signs, there exists only one positive root and, therefore,
the system possesses saddiencint propecty.

Given that Eg. 4 has the soiutions Ry <0, B2 €0, and By > 0, the

solution to BEg. 3.3 is of the following form:

(5.1) e(t) = e* + by Kyexpfit + byaKaexp™st + by sKaexphat
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(5.2) p{t) = p* + byKyexp®1t # brakzexpF2® + hosKpexp®!

(5.3) y{t) = ¥* + basKeexp®it + baaKzexpRa' + byaKoexy®a!

L

where by g 1
bzg = [(ap3na; — ayzaza) + (ay; + asza)R: — R32l/

[{a;zaay — ayadzz) - apzRj]

bis = [= (ajz831 — B11822) = aazR;l/[{a:2839 = A33332) = #12R5l
= {Rj/mibzy
Fi = csi{e(0)—e*) + e (pl(D)-p*) + cyaly(0)=y*)

and c55 (i =1, 2, 3) is the element in the jth row and the itk column of the
jnverse of the matrix containing by;'s while {0}, p{0}, and y{0) are th¢
values of e, p, and v following some disturbance.

Starting from an initial long-run equilibrium where 2 = 2*(0), p = p*{0).
and y = y*, any exogenous shock to the system thal affects the squilibrium
price level and/or short-run income will yield a new tong-run equilibrium
characterized by e-= e*, p = p* or p*(0), and y = ¥*. If the initial
conditions are such that both ¥y and Ks2 are zerg (nonzerc) but B3 is nonzerc
(zero)}, then the wmodel is explaosive (convergent); thus, Eqs. 5.1 ba 5.3 show
the zaddlepoint behavior of the systesm.

Consider now the bounded solution to the dynamic svstem, Eq. 3.3. Since
the system has three state variables, three linearly independent boundary
conditions must be specified to obtain a unigue solution. .

For the predetermined, backward-leoking variable, the price level {which
is sticlky and cannct jump), the boundary condition is that this variable iz
equal to its initial value. This means that the price level following some
digturbance, p{0)}, iz the same as the initial equilibrium price level, p*{D},

and, therefore:



(6.1} plO) - p* = - dp=.

That is,.the initial disequilibrium in the price level equals the negative of
the change in the equilibrium price lewvel.

The boundary condition for the nonpredetermined, forward-looking
variable, ihc‘;xchﬂnﬁu rate, is standard in linear rational expectations
wodels. This transversatility condition ensures that the svstem is
dynamically stable. For a previously umanticipated and immediately
implemented shock, Dixit {1980) has shown that dvnamic. stability can be
achieved by ensurimg that Ks, the product of the row eigenvector associated
with the positive root and the column vector of the imitial wvalues of the

state variables measured as devlations from the new long-run equilibeiu,

equals zero. This requires that:
(6.2} e(0) — e* = - {cy2/c1 3 (p(0)-p*) = (caafoar ) (y(0)=y*)

where caz/ca; = (baaRa = DaiRy ) /(R - Radbaibaa = Cp/Ca

taszfcay = wibay - b2}/ (R = Radbathas = 02 /0

RiPzlazz{aizas: — an1a32) + asz{arzasa — arjaaaz)]

-
C1
Cz = wi{ayzaa; — a1ya3z){niaaas — arsasa)

= axa((ai13a3) = agzaaz}(B; + Ba) + 413818301

Ca = wl{ajzay; - aj1azz)?

+ aga{{@jaa3) = @11a323(8; + Rz} + azaRiRa)]

and both cizfes; and cesfcay are ambigucus in signs.® Since the price level
is sticky. the exchange rate must jump to place the system omto the path
converging toward the new long—run equilibriuwm. Such exchange-rate jusp,

indicated by Bg. 6.2, ensures that +he system is dynmamically stable.
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Thus, for a given initial valie of the price level, the stabilizing
exchange-rate jump determined by Eg. 6.2 ensures that +he system will conve
to the new steady—state, However, Eg. 6.2 is nat unique unless an additional
linear boundary condition, relatiog Yo income, is gpecified.

A boundary-value problem arises in *his wodel due to the nature of the
state variables, in particular income. Specificefly: *he price level js'a
predetermined, backward-looking variable; the exchange rata is a aoT-
predetermined, forward-lcoking varfabla: and, income, because it cap uzp at a
point in time whenever the exchange rate jumps and because I+ aleq has a
component that is characterized by an adaptive process (see Eg. A2 in the
Appendix and Eq. 1.1}, is a nonpredetermined bt hﬂckwarﬂuluakiug variable.
The presence of a nonpredetermined but backward-loaking variabie impliez that
the mmber of negative rogte exceeds the number of predetermined variables,

In this case, the additional boundary condition must take the form of a linear
restriction on the state variahles at the initial date. FPollewing Builter

(1984), this restriction yields the initial disequilibriam in income:
(6.3) y(0) =~ y* = gy = (1/W) [(p&5 /VS Jde* + {caz/ea: ) (P65 /VS)dp* + bydzy /i)

where bxzr = 8v, + oSdm + P&SDr + BXp

W =1+ (casfess)(p6s sy -

and dzy is the change in the kth sxngennus variable ar shift parameter whije
At is the collection of integral terms in By. 1.1 which ig fixed at time t
{see Appendix for derivation}.

The boundary conditions, Eqs. 6.1 t; 6.3, imply that:

(7) ef0} — e* = {1/W) [{cazfoa dps — {e3afea) LIRSS /VS jde® + Dydzy/Vs].
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stabilizing exchenge-rate jump that places the system onte the convergent path
and, therefors, whether at + = 0 the short—run exchange rate will overshoot,
undershoot, neither overshoot mor cvershoot, or respond perversely in the
sense that It will move in a direction oppasite to that of the long-rum
equilibrium exchange rate.

After the jump, the syvstem moves along the path converging toward the new
steady-state. Using Eq. 6.2 for (p—p*) and BEg. 3.3 for defdt, it can be shown

that along thiz stable path:
(8) E(de/dt) = defdt = - By (e-e*) = Ba(y-v*)

where 8; = aya/(t3z7/c31) = a1g

B2 = arafcasfosi)/icaz/esy) — ary

ated; by ussumptiun+ 0 <81, Bz £ ».7 lising BEg. 6.2 again for (e-e*) in Eg. 8,
it can be shown that the dynamics of the exchange rate and other variables
during transition are governed bw income and the price level.s

In summary, any exogenous shock to the system yields a new steady-state
characterized bv a sad&lﬁpnint. The adjustment involves two stages. First,
at t = 0, the exchange rate and income Jump to place the system on the stable
arm of the saddiepoint and trigger the adjustment of other variables. Second,
at 0 £t { =, the system moves along the stahle path toward the new shaady—
state and during this transition the slowly adjusting variables, the price
level and income, govern the dynamics of the system.

3. Analysis of Disturbances

This section examines the effects of previously unanticipated

discretionary policies. These policies are implemented at + = 0 and

complemented by a fully-sterilized intervention policy at 0 2 £ £ w,
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J.1. Fisecal Policy. Consider tirst an increase in government spending.
This can be analyzed by writing v, in Eg. 1.1 as follows: ¥ao = Hg + apg.
Using Eqsﬁ.E,I te 2.4. the steady-state effects are: de*fdg = = (1/68) and
dp*/dg = di*/dg = dr*/dg = 0. The long-—run affect of Fiscal expansion is to
cause e* as well as (e*-p*+pe) to Faf]. The fall in &* iz zuch that the
resulting decreasze in net exports fullv ofisets the increase in government
spending. thereby leaving y* unchanged.

The impact effects. using Bgs. 2.1 to 2.4, 3.1, 3.2, 6.3, and Ty oares

(9.1) dle(0)-e*)fdg = - (casfear ) (L/MWI(B/VS)(1 = 857600y < O

(9:2) d{y(0)-y*)/dg = dy(0)/dg = (L/WI(B/VE)(l - &3/6L)my > O

(9.3) A(i(o)=i*)/dg = 4i(0) /dg

(B/B)(1/WI(B/VSI(T - 68/6LIng > O

{9.4) d{r(0)-r*)/dg = dr()/dg = - ufdie(0)—e*)/deg] < 0O

whera 0 < &5/8L ¢ 1. Since it iz assumed that 0O < 8, B8 (o it follows that
O <€ {caafca) = (o137 + B2)/(an; +Iﬁ1} C®and 'O < (e33fea1 M{1/%) = T{a;3 +
B2)/((B65 + VSFul /NS + 6y + 82(B6S)/VE)}] € o,

Tt iz clear from Bas. 9.1 to 9.4 that fiscal expansion causes income to
increase and that to meintain money market equilibrium, interest rate sust
increase; in the foreign exchange market, de/dt must be positive te compensate
the holders of foreign assets, implyving that the exchange rate must overshoot
1ts new leng-run equilibrium value to maintain equilibrium in both markets
(see BEgs. 3.1, 1.4, 1.5, and §),

Is it possible for cazfca; to be zero and, hence, W ta equal 1, in which
case there is neither overshooting nor overshecting? 71f c33/csq = 0, then
either Bz = — ayz or ©; = = and, therefore the assyumpLion that 0«4 By, Bz ¢ =
is violated. (m the other hand, if caafogy €0, then 8 < 0 and alf CFESpOnSes

are perverse. Thus, cssfcy; must be positive.




15

There is a role for spdogencus intervention im dampeniog exchange rate
overshooting caused by fiscal expansion (see Egs. 1.4, 1.5, and B). However,
the intervention parameter:; u, may only be set such that By (By] becomes
infinitely large {(amall} so that (1) {csyfe:) becomes infinitely small but
oot zero. iﬂﬁﬂr[ﬂﬁt asset substitution and Feliv-stecllized iftervention cam,
therefore, only daspen but carnch eliminate overshaoting.

Fode  Hopetary Policy. Consider nmow an ipcredse in mooed supplyes The
steadyv-state effects, using Fgs. 2.1 to 2.4. are: de*jdm = dp*/dm = 1 and
di*fdm = dr*fdm = 0. Thus, in the long-run; the system ¥s homogeneous wikth
respect to changes in the money supply.

The impact effects, using Egs. 2.1 to 2:4, 317 3.2 6.3, andu¥; are:

£10.1) d{e{0)-e=)sdm = {1/W}[{caafc31] = {Cazfcay}{o5 + BES)/VS]

{10.2) d{y{0)-y*) /dm

dv{0)/dm = (1/8)[as V8 & (BE5/VEI(1 + (cazfca1))]

(13.3) dCi{D)=i21/dm = Gi(0) fdm =
(MW [-({1-18) = @68)/VS & (cap/fesy)B65/¥5 — (casfea; )65/V5]

(104 dir{0)-r*)/dn = dr(0)/dn = - ujl + d{e(0)-e*) /dm}

where (1/¥)[{cazfcar} - (casfosi)(es + P65/} = [{{1-v3) - @G5 - VEFul V= -
Ba(BES + gS)/VE] /(M3 + VSFu)/VS + 8y + 92({B563)/v3)] and since by assumption
arz » D and 8; >0, it follows that (cazfcar) =aizflag+ B A =

The exchange rate will neither overshoot mor undershoot, i.e., Bg. 10.1

will be zore, if:

(10.5) BEL + WLFu — (1-1L) = (1/a)(R;/8)

where @y = a;s{fn{os + 868)] [w{os + BESYAS + (Ry + Ra)] + RaRa}

Sy = w{od® + PBEBI/VE — axaVER;Raf(oiFu + 8L} > (.
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and, by assumption, fi: » 0. With instantaneous aggregate—demarnd ad justment (&
= =}, pepfect capltal substitukability (F = G} and nﬂn-intﬂrvﬁﬁliﬂn (o i=0h,
then Bg. 10.5 reduces to the Dornbusch's condition. With o ¢ m, it can be
shown that the exchange rate overshcots (undershoots) if (@6L + VEPy - { 1=zl Y)Y
is negative (positive) and a is greater (less) *han & /(B6k & YLFy - (1-
TE)Miz. It is alsc possible for the exchange rate to exhibit perverse
response and this happens if the right-hand side of Ex. 10.1 is negative and
greater than one in absolute value.

. If woney supply increases and the exchange rate initially exhibits
overshooting (neither overshesting nor undershooting, uwndersheooting, perverse
response), then d(r{0)-r*)/dm will be negative (megative, negative, pogitive).
Income will enambiguously increase since by assumption ciafcay » O while the
qguastic interest rate may fall, remain the same, or rise.

Again, there iz a role for intervention. However, now one may chooses
(10.6)‘w'=" f@-1L) - BBk ~ (1/a) (81 /83 ) 1/VIT

g0 that there iz neither oversheoting nor undershooting (see Eg. 10.5).
shows that intervention may snot only dampen but may also eliminate
overshooting resulting from monetary expansion: in contrast, intervﬂntiun:
only dampen overshooting resulting from fiscal expansion. .
4. Concluding Remarks

Most papers on exchange rate dynamics neglects the distinction bet :
short-run and long-run elasticities of the trade balance b aaéﬁniqg th!ﬁw
exports and imports adjust instantaneously to changes in prices and ex
rates. Exceptions are Bhandari and Levin who introduce g luggich ager

demand and trade-flow lags, respectively, intc the Dormbusch variable

model.  They show that, wunlike the Dornbusch result, the exchange rate -ﬁ*f
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unampbiguousiy overshoot its new long-run equilibrium vaiue in response o a
Tiscel disturbance bul may or mov not ezhkibit overshooting in rﬂﬁﬂﬂnsé;tﬂ &
monetary disturbance.

This paver haz aiso dealt with wometary policy, figeal policy, amd the
issue of euchange-rate overshooting in a model with sluggish aggregate Aemand.

However, the focus of this paper has heen to examine how fully-sterilized

intervention can igiluence exchange rate movements resulting From sither
fiscal ur'muntLary expansion in a model characterized hy_sticky Prices,
imperfect capital substitutability, sluggish aggregate demand, and ratiﬂdﬁi
expectations. Thus, the Dornbusch variable—income model has been eﬂmﬁeﬁw -
introducing not only sluggish aggregate—demand adjustment to allow for ! -
dictinction between short-run and long-run elasticities of the trade balan .

but also imperfect capital substitutability to allow for fully-sterilized

intervention policy.

It is shown that, unlike wonetary policy, fisca! policy will always

result in exchange rate overshooting even if accompanied by fully-sterilized
intervention pelicy. This means thet intervention may onlv dampen {may not

anly dampen but wmay also eiiminate or even reverse} exchange rate overshooting
resuiting from fiscal (monetary) expansion. However, in this model where

there are two slowly adjusting variables, dvnamic responses may no longer be

monotonic and oversheoting may not he simply an instantanecus response bubt may

also be a consequence of the dynamic path itself, i.e., monetary or fiscal

EKF&IIF;iﬂﬂ may lead toe prolonged overshooting or even cyclical fluctuations of

the exchange rate.? Intervention, therefore, may play an even more impertant

role.
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appendix
The dv/dt equation iz derived tw first differentiating Bg. 1.1 with

respect to time. Since w5 = y and dps/dt = dv, /4t = 0, this gives:

{AL} dy/dt = 1oy: +@Sdy/dt — goi: - o8disdt + Go{er—py+ng)

+ &8 (defdt - dpydt) - ol

where Xi = {t toexp-olt-Tiyrdy - It goexpsit-T)ipdy
E j‘iﬂ&,-s._-};i_;--ﬂ CEETY (pp—Tr+0e 3y .

Using Eq. 1.1 for Te and Eg. 1.1.3i for wiL, (A1} can be rewritten as:
(Ag} dy/dt = =S{dy/dt) - os(difdt) + 55(desdt — dp/dt) + alydl — yasy,

(A2} can be reduced to its final form by using By. 3.1 for 1 and o derive
d.i,."d't; Eq. 1.1.i for yiL, Eg. 1.2 for dp/dt, and Fg. 3.3 for de/dt. Since y =
f}dﬁ. thig ylelds the dvpamic equation for v (see Eg. 3.3).
The derivation of the Initial disequilibrium in income, (v{0)=-v*), is

based on Buiter (1984). Pirst, Bg. 1.1 can be rewritten as:
(Bi} [y = yo — T8y + o5i — &5{e-p+ps)] = Ny

indicating that while v is nonpredetermined, [.] can be trested as pre-—
determined since the collection of integral terms, Xy, is fixed at time t.
Next, solving (Bl} for y, using Bg. 3.1 for i, and teoking the total

differential of the resulting equation vields:

(B2} dy = (1/VE)(p55de + d(By, + oSm + B&Sps + BXL)) = yw(0) - y*,

-

where, since yv* is exogenously fixed, the thange in income {dy) follewing some
disturbance alss equals the initial disequilibrium in income (w{di=v=).
Finally, using Bg. 6.2 o get de, and substituting it inte (E2) vields the

equation for w(0} - ¥*, BEg. 6.3 in the text,




Koten

1 For a survey, see Krugman and Obstfeld (1985,

* Both Bhandari and Levin assume regressive-ezpectations schemes (which

may i perfect—faresight consistent ag Levin las shown)).  However, if pﬁrffcf_ -

foresight is imposed directly, as in this paper . one has to specify the
boundary cenditienms. Thus, this paper is also an applicatien of Buiter's
(1980) method for selving a seddlepoint problem in a perfect Foresight model
where one stele variable is nonpredetermined but backward-looking which

implies that the number of negative roots exceeds the number of predetef-hhd

variables. b
1I'-
3 Eg. 1.4 is an inverted net private foreign asset demand function (See

Frankel (1983}). It iz assumed that fd = - ${i - i - E{de;ﬂi}ﬁ. where
£, £d is the log of net private foreign asset demand and T, equailing £q +
finfa = far, is the log of net private foreign asset supplv.

* It is assumed that m = myc + mar and ¢ = g - o1r where ¢ is the lcg of
domestic credit. Thus, w = @gcp + (mz - mycy)r, and the case where (mp -
myc:} =0 corresponds to full sterilization (see Makin {19813).

* Egs. 3.1 and 3.2 are derived using Bgs. 1.3 and 1.5 {in deviation
forms). The equation for desdt is derived using Eg. 1.4 (in deviation form),
By. 3.1, Eg. 3.2; ond the assumption of perfect foresight. The equation for
dp/dt, Eg. 1.2, is an assumed feature of the mode! and is given by Eg. 1.2
while The equation for dv/dt, 1ike the equation for de/dt, is derived from the
eotire model (see Appendix for derivation).

& If ags = 0.(< O}, then aszz < 0, azzdss — aysass > 0, e3zfeay < 0, and
€azft3; 1s positive (ambiguous). If aj;z » O, then asg. &;383% — Apzdag:
Cz2/C31+ and c33/r3y are all ambiguous. However, It iz assumed here that a;g

> 0y a3a < 0, ajzazs - azgagy > O and, therefore, caafeyy; > 07 in addition, it

o

a4
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ig accumed that ais{apzday - Axgass) 2 lass(agzasy — agazaz)i and, thus,

caz/fcay > 0.

7 The assumption that 8, » 0 implies that ais and c3z/fcs have the seme
signs. It iz assumed here that ay; > 0 and 8; > 0, which ieply that casfoxi >
{i. On the other hand, the assumptions that 8, » 0 end 8z » 0 imply that
ezsfcay > O,

A Two equations that are equivaient to Eq. 8 are: E(de/dt) = de/dt = -
Eﬂ};ﬂ«"‘j + By lp—p*) and Elde/dt) = defdt = - Bg{e-e™)} + Bgip—p*) where O3 =
&lifzjﬁfﬂj1] — ags, Sa = a3 - applcazSoardy Bs = agsflcaa/esr) —ag1, and Bg
= — ayalcaz/ear)/(easfear) + ayz (see Bg. 3.3 for defdt and Eg. 6.2).

Hawever, Egq. 8 Is chosen for its intuitive appeal.

9 After the jump, the time paths of the state variables are described by
'Eq5. 5.1 to 5.3 and 6.1 to 6.3. Using these equations, it can be shown that
the responses would not necessarily be monotonic mor unidirectional.
Specifically, .in the case where RB; and Rz are real: (1) the exchange rote’s
response to a fiscal expansion would be initial overshooting followed by
further evershooting or delayed undershooting or unidirectional adjustment and
{2} the exchange rate's possible responses to a monetary expansion would be
jinitial overshooting (undershocting, perverse response) followed by (a)
further overshooting (undershooting, perverse respense} or (b) delayed
undershooting {oversheoting, overshooting or uwndershooting) or (o} monotonlc
adjustment. In the case where By and R: are complex, the exclhange rate wonld

exhibit cyclical behavior in response te either Fiscal or mometary expansion.
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