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Abstract

This paper investigates the setting and coordination of monetary policy and
foreign exchange market intervention. This is done within a framework that invokes
neither purchasing power parity nor uncovered interest parity and which allows for
wage indexation. Optimal policies are designed in the presence of domestic IS, LM
and productivity shocks, as well as international asset demand shocks and foreign
income, price and interest rate shocks. One feature of these policies is that for the
monetary policy parameter a Poole (1970)-type ranking emerges, with a fixed
interest rate optimal for all financial shocks and a vertical LM curve optimal for
domestic 1S and foreign income shocks. Also of interest is the fact that for both
these sets of shocks a fixed exchange rate is part of the optimal policy. Only for
foreign price shocks is an exchange rate adjustment part of the optimal response.

l. Introduction

This paper investigates the optimal setting and coordination of monetary policy
and exchange rate intervention rules in an economy where wages are indexed to a
general price level. We do this within a framework that does not invoke either
purchasing power parity (PPP) or uncovered interest rate parity (UIP). Our analysis
builds on and extends several strands of optimal stabilization policy literature as
well as the literature on wage indexation. Optimal combination monetary policies,
analyzed by Poole [1970], Leroy and Waud [1977] and, within a rational expecta-
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tions context, by Woglom [1979], Canzoneri, Henderson and Rogoff [1983] and
Benavie and Froyen [1983] can be viewed as monetary stabilizers. Friedman
[1975], Turnovsky [1980] and Craine and Havenner [1981], as well as the above
studies, also consider pure monetary policies which peg either the interest rate or
the level of a monetary or reserve aggregate. These studies are all for a closed
economy where monetary policy is assumed to affect the price level and interest
rate independently of the constraints of PPP and UIP. The analysis here extends this
strand in the literature by adding a foreign sector.

The literature on exchange rate intervention (Boyer [1978], Roper and Turnovsky
[1980] and Cox [1980]) assumes that the central bank executes contracts for
foreign exchange reserves conditional on the current exchange rate. These papers
all assume UIP, thus monetary stabilizers are indistinguishable from exchange rate
intervention, i.c., the intervention rule determines the money supply.! Here mon-
etary stabilizers and exchange rate intervention are considered separately in a
model with less than perfect capital mobility. We also relax the assumption of either
a fixed price or PPP in these models.

Other articles consider optimal monetary policy along with wage indexation.
These studies include: Aizenman and Frenkel [1985, 1986], Marston [1985],
Turnovsky [1983, 1984, 1987] and Devereux [1988]. Some of these papers include
the exchange rate in the monetary policy rule, and therefore, consider optimal
exchange rate intervention as well. All assume UIP and/or PPP.? The approach here
builds on these studies but differs in that neither PPP nor UIP are invoked.?

Henderson [1979, 1982] compares an aggregates (money supply and private
holdings of domestic securities) constant versus a rates (interest rate and exchange

I. Artis and Currie [1981] consider the choice of a monetary policy that targets the exchange
rate relative to one that targets a monetary aggregate. They assume UIP holds except in the
presence of an interest-equalization tax. Parkin [1978] and Turnovsky [1976] consider fixed
versus flexible exchange rates in an economy with imperfect capital mobility.

2. All except Turnovsky [1983] and Devereux [1988] assume both UIP and PPP. Optimal wage
indexation rules are considered apart from optimal monetary policy by Marston [1982,
1984], Marston and Turnovsky [1985], and Flood and Marion [1982].

3. There is a parallel literature for closed economy models. Examples are, Fethke and Jackman
[1984], Bradley and Jansen [1988], and Van Hoose and Waller [1989]. Other studies
consider the role of wage indexation in models which include strategic considerations of the
Barro and Gordon [1983] type. Examples are Devereux [1989] and Van Hoose and Waller
[1991, 1992].
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rate) constant policy as an employment stabilizer in a model without PPP or UIP
and with wage indexation. Our analysis builds on his by considering a broader
range of policy rules and objectives. Benavie [1983] considers optimal monetary
policy and exchange rate intervention, also assuming imperfect capital mobility
and without PPP. Benavie does not consider wage indexation (or labor contracts).*

Our policy set up is as follows. Monetary policy is specified in the manner of
Poole’s [1970] combination policy where the money supply responds to move-
ments of the interest rate away from its target value. Analogously, central bank
purchases of foreign reserve assets are assumed to respond to movements in the
exchange rate relative to its target value. The degree to which these purchases of
foreign reserve assets affect the money supply depends on a sterilization parameter,
which is an additional policy parameter. The model used for the analysis is developed
in Section II. The solution of the model is set out in Section III. Section IV
discussed the policymaker’s goals and information set. In Section V optimal policies
are derived and discussed. Section VI summarizes our results. Section VII relates
our findings to those in the literature. Section VIII contains concluding comments.

ll. The Model
The model is as follows:
Y, =—q [’? = Er-l(prvl = pr)]+a2(p: +xr = pr)+a_\.v:f + Vi (I )

J‘f = Cl) +Cl(pr = El—!!}l)+rz(pf = ErHIBr)—c]b(EJ _Er-IFJ:)“*_C-IVZJ (2)

m=vy,=vr—=Y.(r' +Ex  —x)+p +v, (3)
m, =m+Am=m+ 60Af +(1-0)Ad, 4)
Af =-u(x, —x) (5)
Ad, =A(r,-r)-yAf, (6)

Af; = ¢'| (prF + X, =D )= ¢3}', + ¢_\rr = ¢4(rr; + E;xm - X, ) e qt’:'-."'rF + vy {?)

4. Benavie [1983] considers only nonsterilized exchange rate intervention, while here the
degree of sterilization is a policy parameter.
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where all variables are in natural logarithms except for interest rates and where

y real domestic output

p = domestic price level
r = domestic interest rate
r’ = foreign interest rate

p’ = foreign price level

y’ = real foreign output

x = exchange rate (units of domestic currency per unit foreign currency)
p = overall price index = ap+(1-a) (p’ +x), 0<a<l

b = wage indexation parameter, 0 < b <1

m = nominal money stock

Af = deviation of stock of foreign reserves from target level (f -f
Ad = deviation of domestic credit from target level (d —d)

@ = ratio of foreign exchange reserves to money

y = sterilization coefficient

x = long-run equilibrium value of x

r = long-run equilibrium value of r

m = target money stock at x and r

E,_ = the conditional expectation of the indicated variable taken at ¢ —1
v, = white noise disturbance terms (i = 1,2,3,4).

All parameters with the exception of A, and p have positive values. The ranges
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of values for A and u are discussed below.

Equation (1) is a standard open economy IS function. Equation (2) is the
aggregate supply equation, the derivation of which follows Marston [1985] with
details given in Appendix A. Here it is sufficient to note that a Cobb-Douglas
production function is used to derive a labor demand schedule. Labor supply is
assumed to depend on the real wage, defined as the money wage deflated by the
overall price index (w— p). A labor contracting procedure is assumed, such that a
contract wage (w,) is set for period 7 to equate the expected values at 1 — 1 of labor
supply and demand. The actual wage, w, is taken to be indexed to the overall price
index

w,=w,+b(p,—E_p,) (8)

The indexation parameter is assumed to vary between zero and one.

Asset markets including the market for foreign exchange are set up in an end-of-
period framework. Equation (3) is a standard money demand function, where
domestic residents have two assets competitive with money — domestic and foreign
bonds. >

Equation (4) determines the money supply, which is defined as an end-of-period
stock, where m is the target money supply for the case where x and r take on their
long-run equilibrium values x and r. The deviations of the actual money supply
from this target level, Afand Ad, come as the result of foreign exchange market

5. Inaddition to the arguments in (3), the domestic demand for money, as well as the demands
for both domestic and foreign bonds, depends upon wealth. Even in our end-of-period
discrete time formulation of asset markets, however, the relevant asset stocks that define
wealth are those at period (7 — 1) (see Turnovsky [1976]). Since we consider only one period
these are fixed and can be subsumed in the constant term (which is dropped from (3) since it
is not used in our analysis). Wealth effects are crucial to the longer-run adjustment to stock
equilibrium in asset markets, but not to our short-run analysis.

6. As a simplification, nominal money demand in (3) is specified as a function of only the
domestic price level (p), rather than the general price level ( p). Were we to use p, the ex-
change rate would enter (3) with an additional coefficient and the foreign price level would
enter. The additional coefficient on the exchange rate would change the particular expressions
for some of our optimal policies but would not substantively affect our results. Because the
foreign price level will be specified as exogenous, its presence in (3) would have no effect
except when we consider shocks to it. We return to this point when foreign price shocks are
considered below.
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intervention and interest rate smoothing.” Equation (5) describes exchange rate in-
tervention policy, where the degree of intervention is a function of the deviation of
the current exchange rate from its long-run equilibrium value which the authorities
are assumed to know.* The limiting cases ¢t — oo, and u = 0 correspond to fixed and
flexible exchange rate regimes, respectively, while any finite value of u describes a
managed float.

Equation (6) specifies the interest rate smoothing rule and sterilization opera-
tions, where y is the sterilization coefficient. Assuming, with no effect on our
analysis, that 6 =, it follows that if y =1, there is complete sterilization, while if
¥ =0 there is no sterilization. The flow supply of money is linked (via Ad) to the
deviation of the current interest rate from its long-run equilibrium value. If A =0 there
is no interest rate smoothing, while if A — e we have the special case of an interest
rate target.

Equation (7) describes the standard influences on the overall balance of pay-
ments arising from trade and capital account transactions.’ The net trade balance is
assumed to depend positively on the international relative price and foreign output
and negatively on domestic output. The capital account balance is assumed to
depend on both the domestic and foreign interest rate, as well as the variables that
affect the net trade balance. "’

We maintain the simplifying assumption that the foreign variables, y’, p’and r’
are exogenous. It would be better to spell out the foreign sector. We have, however,

7. Because fand d are in natural logarithms, m, —m is (approximately) the percentage devia-
tion of the actual money supply from the target level.

8. The assumption that policymakers know the long-run equilibrium exchange rate is not a
trivial one. Through this assumption, we ignore the problem that if the long-run equilibrium
rate is not known the monetary authority might, for example, intervene to defend a
disequilibrium rate. This problem should be kept in mind in evaluating the optimal policy
settings below, but our framework can say nothing about the difficulties of ascertaining the
true equilibrium exchange rate. For an analysis of this question, see Krugman [1990].

9. Benavie [1983] shows how (7) can be derived from the rest of a model of this type. Here, as
in Benavie [1983], it is assumed that the current account is initially in balance and wealth
effects due to changes in domestic or foreign price levels are ignored. Were these assumptions
not made, the domestic and foreign price levels would appear in (7) with separate coefficients
with no substantive effect on our analysis.

10. Allowing for the effects of domestic output and domestic price on the capital account
suggests possible ambiguities in the effects of these variables on the balance of payments. An
increase in y for example will increase the domestic demand for money partly at the expense
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in a previous version done so in a simple fashion (which followed Marston [1985]
and Flood and Marion [1982]) and we find no policy settings that achieve the sta-
bilization goals discussed below in the face of foreign shocks, for each foreign
shock (e.g. a money demand shock) will affect all three foreign variables, y’, r’and
p’. Tt will therefore provide more insight to assume exogeneity for these foreign
variables, since if they are taken one at a time then optimal (in the sense of
satisfying all our stabilization goals) policy settings do exist. Studying the latter
will clarify why there is no optimal policy setting in the presence of simultaneous

changes in all three foreign variables.

ill. Model Solution

Throughout, rational expectations are assumed but given the information struc-
ture we could assume exogenous or adaptive expectations with no substantive
alteration in these short-run results. The first step in solving the model is to use (5)
in (7), (5) and (6) in (4), and the result in (3) and solve jointly r and x (eliminating
time subscripts, m, x, and r) which gives

r=o,yto,p+t als}’r + aupf +a,Ex, + a,r’ +a,v, +o,y, 9)

X =0,y + 0, p+ 0y ot pl +onEx + 0+ 0y, + ey, (10)

1+l

where the o, ’s are defined in Appendix B.
Next, insert (9) and (10) and p=ap+(1-a) (p’ +x) into (1) and (2). Let the
trial solutions for y and p be

y=y,ty, ny + Wu:P: + Wnrf T T WY WV YY (11)
P=Wyt Wzl."Jr + W::P! + Wzar! T Yoy F WV, + WV Y (12)

where the y,’s are yet to be determined. Using a trial solution for x, of the same form

of foreign bonds. This will reduce the excess demand for foreign exchange. On the other
hand, saving will rise which will increase the demand for foreign bonds, as well as other
assets. These effects will be in addition to the current account effect where an increase in y
leads to an increased demand for foreign exchange to finance a higher volume of imports.
Our assumption will be that ceteris paribus of a rise in domestic output or price (given the
foreign price) will increase the excess demand for foreign exchange.
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as (11) or (12), it is evident that E, x,,, is a constant, as are all the expectations con-
ditioned on lagged information. Using (11) and (12) in (9) and (10), and the latter
along with (11) and (12) in (1) and (2) yields a set of identities involving the y,’s and
the structural coefficients of the model. From these identities we obtain the values
for the s, which are written out in Appendix B (where constants, which will not
be used, are ignored).

The discrepancy between output and full-information output, y’, will also be a
concern. To solve for y’, the demand for labor is set equal to the supply to yield the
equilibrium wage. The equilibrium wage is then inserted into the labor demand
function and the result substituted into the production function (see Appendix A) to

yield
- i ; |
y'=lTC“_ﬁ|)p“?c‘ﬂz(PJ +x)+;(l—(1—c)ﬁ3)v2 (13)

where the f§'s are parameters from the wage equation as defined in Appendix B and
where the constant term is ignored.

IV. The Policymaker’s Environment
A. The Policymaker’s Goals

The policymaker is assumed to desire to eliminate the variance of a set of goal
variables around optimal levels. Deviations of these variables from optimal levels
are assumed to come about as a result of temporary shocks."

The set of policy objectives considered here subsumes all of those which have
been commonly used in the optimal policy literature. We assume that the policymaker
wishes to eliminate the variance in the following variables:

1. output, y

2. the domestic price, p

3. the overall price index, p=ap+(1-a)(p’ +x)

4. the terms of trade, e=p’ +x—p

11. Given the model specification, where with the exception of E x  all expectations are dated
r— 1, consideration of permanent shocks would differ from that of temporary shocks (for
purposes of the short run) in only one respect; if shocks were permanent then current period
observations on x and r would contain information about shocks which would modify E x .
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5. output less full-information output, y—y"

Papers such as Turnovsky [1983] assume that the policymaker minimizes a loss
function of the form.

L =0,(p-py +0,(y-y)

The policymaker attempts to minimize the variance of price and output around the
desired levels (p, y ). Another plausible goal to add to these is to minimize the
variability in the terms of trade (€ = p’ + x— p); the gains from this are reduced
adjustment costs due to terms-of-trade-induced changes in resource allocation. In
addition, the domestic price level, p, is not only price index of concern to domestic
agents, the overall price index, E =ap+(l—a)(p’ +x),isalso relevant. Hence, we
include the stabilization of i as an additional goal.

Alternatively, studies such as Aizenman and Frenkel [1985, 1986] focus on the
goal of minimizing the variance of output around full-information output (y")

L,=0,(y- }"):

This formulation has a clear basis in utility maximization because it can be shown
that minimizing L, will minimize the welfare loss from nonoptimal levels of output
and employment (see Aizenman and Frenkel [1985]).

Rather than choose between the approaches that lead to L, and L, we elect to
consider the goal variables suggested by both. We do so even though the goals in
the L, approach do not have a clear basis in utility maximization. They are, how-
ever, among the announced goals of central banks. Also, they seem to be plausible;
for example, an increase in price uncertainty appears to involve a welfare loss due
to planning difficulties even if output is kept equal to full-information output. We
thus consider policies which minimize the variance in the above five target vari-
ables; and we define an optimal policy as one which completely eliminates the
variance in all five of these goal variables.

B. The Policymaker’s Information Set

We assume that policymakers observe (in addition to lagged variables) only the
current domestic interest rate and the exchange rate. They do not observe the
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current domestic or foreign price or output level. They may observe the foreign
interest rate but with the exogenous specification of the foreign sector in Section II,
(and in the absence of UIP) there is no gain in tying policy to the foreign interest
rate.'”

Labor suppliers and firms at the time the contract wage is set, condition their
expectation of the current and future price level on no current variables. This ability
of policymakers to condition policy actions on information private economic
decisions were unable to employ provides the mechanism by which policy actions
affect real variables. Private agents in financial markets are assumed to condition
their expectations of the future exchange rate on the current domestic interest rate
and the exchange rate.

V. Optimal Policy

We now investigate optimal monetary and exchange rate intervention policies in
the presence of random disturbances, given that the wage indexation parameter, b, is
between zero and one, and where the sterilization coefficient, ¥, is also taken to be
between zero and one and is considered a policy parameter. Recall that A is the
monetary policy parameter and  is the exchange-rate intervention coefficient. For
expositional purposes, at first shocks are considered one at a time. Analyzing one
shock at a time will lead to propositions concerning optimal policy settings in the
face of multiple random disturbances.

A. IS (v,) or Foreign Output (y’) Shock
1. IS (v,) Disturbance

For IS equation disturbances, the unique optimal policy setting is,

A='—7:+¢3(]’_[) H.=>0 (4

12. The policymaker could set up a money supply or exchange market intervention rule that was
conditioned on the foreign interest rate. Such a rule could offset the effect of that shock. In
our framework the same result is achieved by a feedback rule conditioned on the domestic
interest rate and exchange rate.
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where 0 < y < 1. This policy setting is optimal for 0< b < 1.

The policy setting in (14) sets ¥, = y,, = 0 and targets x which implies that price,
output and the terms of trade are all stabilized. In addition, (y—y") and the overall
price index are stabilized. This policy works by fixing the exchange rate and by
making the LM curve vertical in both (1, ¥) and (7, p) space. The effect of this is to
prevent aggregate supply shifts in (p, y) space by keeping x unchanged; and — as in
the textbook Keynesian models — to see to it that displacements in the IS schedule
imply only interest rate changes and no displacement in the aggregate demand
schedule in (p, y) space. Note that the setting in (14) sets &,, — eand &, - = i.e.,
the interest rate is infinitely sensitive to p and y.

2. A Foreign Output ( y/) Shock

In the case of a y’ shock, (14) is also an optimal policy with complete steriliza-
tion (y =1). If sterilization is not complete, a fixed exchange rate remains optimal
but the A value in (14) is replaced by

A=—p,+(r=1) (9, + 2% (14)

3
which equals (14) for y =1. In the case of a y’ shock, intervention in the foreign
exchange market is required to keep the exchange rate constant both because the
optimal policy displaces r and because of the direct effect of y’ on the current ac-
count. With different amounts of intervention in the case of incomplete steriliza-
tion, the money supply response via A which maintains the initial level of aggregate
demand for y’and IS shocks differs.

With the A in (14') for 0 < y <1, the optimal policy fixes x, and has r respond to
vy} given p and y, so that the aggregate demand curve is not displaced, while the
money market clears. The policy also stabilizes (y— y"), the overall price index and
the terms of trade.

B. LM Shock (v,)

If the only disturbances to the system stem from the LM equation, the optimal
policy setting is,

A— e u#—=(9,+9,) (15)
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which sets y,, = y,, =0. This is a generalized form of Poole’s well known result.
The policy also stabilizes employment, (y—y’) and the general price index. The
condition on 4 guarantees that an equilibrium exchange rate exists when the inter-
est rate is targeted.

The optimal policy in (15) holds for all allowable values of b. Since the distur-
bance in the money market is not allowed to affect r, nothing else in the system is
altered, except for the money stock, which simply satisfies the demand for money
at the fixed r. Therefore, the value of b is irrelevant, since the exchange rate is not
affected by this disturbance and thus cannot displace the aggregate supply curve.

C. Balance of Payments Shock (v,)

A rise in v, increases the balance of payments surplus, ceteris paribus. Since the
domestic bond market is the excluded market, a positive Av, implies a shift from
foreign bonds or currency into domestic bonds."* If this is the only disturbance to
the system, two policy settings exist which satisfy all objectives. These are,

H—> 00 M —> o0
y=1, or, JA—>o (16)
A#-Y, 0<sy<l

Mathematically, (16) works by setting ,; = a,, =0, which sets y,, = y,, =0.
These policies work as follows. A positive Av, would drive down x, but since i —
o the exchange rate is fixed at x = x. To keep x unchanged in the face of an in-
crease in the balance of payments surplus, the monetary authority must purchase
foreign exchange reserves which will increase the money stock driving r down, thus
displacing the aggregate demand schedule. To prevent this, sterilization could be
complete, i.e., ¥ could be set to one; or, the interest rate could be fixed at r, with
0 < y<1. Either version of (16) implies that the increased demand for domestic
bonds is satisfied at r = r by an increased bond supply. The condition that A # -¥,

13. A v, shock together with another shock would represent a balance of payments shock from
sources other than this type of portfolio shift. A shift from domestic money to foreign bonds
would, for example, be a negative v, shift and a negative v, shift.
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in (16) guarantees that a unique equilibrium interest rate exists.

D. Aggregate Supply Shock (v,)

In the event of a v, disturbance, it is not possible to satisfy all targets with a given
policy setting. Policy settings do exist which satisfy each of the objectives of
interest separately. These policy settings, however, generally differ from one target
to another.

A joint setting for i and A which stabilizes the domestic and overall price levels

(pand p), as well as the terms of trade (&) is

e  A=—(7,+ay)+(y=1)[9,+4a9,] (17)

with no constraints on the sterilization coefficient, y. This policy setting fixes x by
setting 4 — oo. In addition, A is set so that the ceteris paribus sensitivity of rto y
(@, in (9)) is such that the slope of the aggregate demand schedule will be
horizontal (i.e. dp/dy from (1), with (9) inserted and x = x, equals zero). This
stabilizes p and with x fixed stabilizes i and € as well.

The policy given by (17) does not stabilize y or (y— y’). Policy settings can be
derived which meet each of these objectives, nonoverlapping settings, however.
The ranking of these policies relative to the policy in (17) which achieves price
stability would depend on the relative weights which the policymaker attaches to
price versus output stability."

E. Foreign Price Shock (p")

If Ap’ is the only disturbance to the system, there exists a policy setting which
satisfies all objectives. This optimal policy setting is,

14. Were we to further consider individual goals, wage indexation would become important to
our analysis. Were we to look at policies which stabilize output around full-information
output, for example, a number of issues arise concerning the advantage of using wage
indexation in the face of supply shocks which (in some models) leaves monetary policy free
to deal with other shocks. On this issue see Fethke and Jackman [1984], Devereux [1988]
and Van Hoose and Waller [1989]. It is the case in our model, however, that even if wage
indexation is used in concert with monetary policy, it is not possible to satisfy all five
stabilization goals or even to stabilize price and output in the presence of a supply shock.
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A > 0<y<lI u=-9, (18)

This policy sets ¢, =0 and ¢,, =1, which implies that y,, = y,, = 0. This works
for 0<b <1 in the following way. Setting «,, = -1 means that u is set so that any
change in foreign price is exactly offset by an exchange rate change, so that p’ + x
is unaffected. This implies no effect, ceteris paribus, on domestic spending or ag-
gregate supply. The change in x will, however, disturb r and thus aggregate de-
mand, hence A — e which fixes r. Thus, the policy setting in (18) completely
insulates the domestic economy from a foreign price shock.'

F. Foreign Interest Rate Shock (r")

If the only disturbance to the system is a change in the foreign interest rate, the
optimal policy setting is

A — oo [ — oo 0<y<l (19)

which can be seen to set y,, = y,, =0, for 0 <b <1. This is identical to one of the
policies in (16), the optimal policy setting for a balance of payments shock. Notice
that the other optimal policy in (16), £t — e, A #—7,and y =1 will not work here
because while Av, does not directly affect the demand for money, Ar’ does; hence
Ar’ will disturb the interest rate, at a given p and y, even with x fixed and with no
change in the money stock due to complete sterilization.

VI. Summary of Results

Our optimal policy settings are gathered together in Table 1. All of the policy
settings in Table 1 simultaneously satisfy our five policy objectives. There is no
policy setting that can do this in response to a supply disturbance. The setting in
(17) simultaneously stabilizes domestic price, the overall price index, and the terms
of trade, but not output or output around full-information output in the case of

15. As noted in footnote 6, had we used the general price index, p, instead of p in the money
demand function, the foreign price level would have appeared there. Because the setting in
(18) targets the interest rate, this alternative formulation would yield the same optimal setting
as does (18).
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supply shock.

Several propositions emerge from these results.

1. Targeting the interest rate and fixing the exchange rate (A — e and g — ) is
optimal in the face of three disturbances occurring simultaneously: an LM shock
(v,), a balance of payment (capital flow, v,) shock, and a foreign interest rate (r')

shock.
Table 1
Policy Settings Which Satisfy All Six Policy Objectives
(No Restriction on Wage Indexation)

Policy

Setting A 1 Y
Shocks
IS () Nt (Y- 1) C free
Roreign —p+ (A )y -1) fi
Output o 3 a, A = S
Supply! (vy)

arbitrary but
LM G = %= (040 free
Balance of (vy) arbitrary but # -, o0 =1
Payments
oo oo free

Foreign ) = 6 free
Price *
Foreign
Interest (rf) o oo free
Rate

Note: 1 See(17) for a policy setting that stabilizes only the terms of trade, domestic price and the
overall price index.



166 Optimal Monetary and Exchange-Rate Policy with Wage Indexation

2. If there is complete sterilization, then a fixed exchange rate (4 — o) and a
vertical LM schedule (A =-7%,) will be optimal in the face of both domestic IS
shocks and shocks to foreign output (y”). Without perfect sterilization, the optimal
responses to these shocks require different settings of A, though both include a fixed
exchange rate.

3. Taking (1) and (2) together we see that a fixed exchange rate is part of the
optimal policy setting for all the financial shocks (v, v,, 1), as well as the domestic
IS shocks and foreign output shocks, i.e., for all shocks that do not directly shift the
domestic aggregate supply curve. This suggests that if these types of shocks
predominate, a desirable policy mix might be a fixed exchange rate (hard target zone),
together with a degree of interest rate smoothing that depends on the relative
importance of the financial versus the goods market disturbances. Put differently,
fixing the exchange rate reduces the optimal policy problem to the original Poole
problem, as long as the supply curve is not disturbed (no v, or p’ shocks).'® Notice
also that given a v, shock a fixed exchange rate is a part of the policy that achieves
three of the stabilization goals.

4. The optimal policy in the presence of a foreign price shock does not include a
fixed exchange rate. Instead, via intervention is the foreign exchange market, the
exchange rate is forced to adjust such that the effect of the foreign price shock on
the terms of trade as just offset. The interest rate must be pegged, as with financial
shocks, in this case to prevent the adjustment of the exchange rate from disturbing
equilibrium in the money market.

Except in the case of shocks that directly shift the aggregate supply function, our
results favor a fixed exchange rate system, or alternatively a target zone approach,

16. As in Poole’s analysis, the fact that the optimal policy setting varies depending on the
relevant configuration of shocks, means that to be operational this policy framework requires
knowledge of which shocks are predominant at a given time. This is a limitation because
there will no doubt be times when policymakers view shocks as more or less equally likely to
originate from many sources. Still, there are times when the monetary authority can discern
the predominant source of shocks. In the United States, such periods can be argued to include
1974-75, 1979, 1982 and in late 1990. On the 1979 period, for example, see the discussion in
Wallich [1980]; Wallich, at the time a Federal Reserve Board Governor, explicitly recog-
nized the original Poole insight by stating that “policymakers must take into account at all
times the fact that both the economy and the demand for money may exhibit instability. The
choice of a money control strategy depends upon which of the two instabilities appears to
predominate at any particular time” (Wallich 1980, p. 51).
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rather than a flexible exchange rate.'” It should be kept in mind, however, that our
model is one of imperfect capital mobility, which allows the policymaker to affect
the exchange rate by sterilized intervention. Also, our results are predicated on the
assumption that countries have adequate foreign exchange reserves to carry out the
necessary foreign exchange market intervention.'® Finally, our results favor a fixed
exchange rate (in the absence of shocks that shift the domestic supply schedule) as
part of an optimal policy package. They do not indicate a ranking of exchange rate
regimes per se."”

Appendix A

This appendix explains the derivation of equation (2), the model’s aggregate
supply schedule.
We begin with the production function, assumed to be Cobb-Douglas

Y= KL, (Al)

where Y = real output, K and L are capital and labor inputs and V, is a productivity
shock (all in levels not logarithms). Setting the marginal product of labor equal to
the real wage gives the following demand for labor equation

I'=In(l-c)+y-w+p (A2)

where /“ = the logarithm of labor demand, and w = the logarithm of the nominal
wage rate. Setting K= 1, taking the logarithm of equation (A1) (y, =(1-¢)l+v,;

17. A fixed exchange rate is also part of the policy (equation 17) which stabilizes three goals in
the presence of a domestic supply shock (v,)

18.Within our framework, foreign exchange reserves will follow a random walk. This implies
that in the long-run a realization of the shocks will occur that leads to a balance of payments
crisis. Such crises have received extensive attention in papers going back to Krugman [1979]
and in the more recent literature on target zones. (See, for example, Krugman and Rotemberg
[1992].) Our analysis considers only the short-run and assumes that reserves remain at levels
that prevent speculative attacks. We are indebted to a referee on this point.

19. Our results are not, therefore, in direct conflict with earlier work in the Mundell-Flemming
tradition which showed that flexible exchange rates provide a greater degree of insulation
from foreign demand shocks. On the comparison of pure exchange rate policy regimes (rates
fixed versus aggregates fixed) our results do not differ from Henderson's [1982].
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where v, is the log of V,), then substituting (A2) for the log of labor demand in the
result yields

}'=(]—;C“) []“(1—nf)—(!r‘v—,i!?)]+%v2 (A3)

Since workers consume both domestic and foreign goods, the supply of labor is
assumed to be responsive to the nominal wage relative to the overall price index,

ie.,
I'=n,+n (w=-p) (A4)

The contract wage, w,, is set so that E, [/ = E,_[’, which yields

=172

_E_(p+ ”C;,) +In(l=c¢)=n,
1+ ne

(A5)

!

The actual wage, w is taken to be indexed to the overall price via equation (8) in
the text

w,=w,+b(p,—E_p,) 8)

Using (AS) in (8) and the result in (A3) yields the aggregate supply schedule in
(2), where the ¢’s are defined in Appendix B (with ¢, ignored since it is not used).

Appendix B

This appendix gives the values of parameters from the text as follows:

<Equation 2>

l-¢ (1-¢)nc (1-¢) 1
C,= c, = c, = C,=—
c(l+nc) c(l+nc) ’ c c

< Equations 9 and 10>

— —'}’,(ﬂ +¢| B ¢4)t(#(y_l)_ 7.1)¢2

atl A

o= —(u +¢| +¢4)+¢|(#(?’_1)_73)
2= Z
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o, = =D =710,
' A

—(u(y-D-7,
o, =" E) :)9

V49, +0)+ 9,1y =D =)
A

Q=0 =

_ _(au +¢| + ¢4)
17 = E
_ -~y =Dyl
18 E
_(’1 + Y2)¢2 + ‘p}yl
A

- _(A fi Y1)¢I + ¢.1
A

(A+7,)0,
anz%

= (A+ E}s )9,

= -9.(A+7.)-90.7,
A

a, =

Oy = Oy

oy =

&

A
A+,
28 E

where A= ¢, (U(y —1)= )= (A + 1,)(1 + ¢, + 9,).

< Equations 11 and 12>

_HC-GF _AH-DG
A‘
_KC-JF _AK-DJ

12 2

A. 22 AI
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_CM-LF
13 Av
V.= -FIAXN
_C
Yis A
CQ- NF
CS—-RF
7 = A‘
where
A'=DC-AF

A=1+qq, —a,0,
C=a,a,,—a,—a0Q,
D=1+(1-a)c,ba,,

F=c +c,—-cbla+(l—-a)a,,)
G=a,—-a0,+a,0,,
H=-cb(l-a)a,,

J= a, —a,0,, +a,0,,

<Equations 13>
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_AM-DL
V= A
V,,=-DI/A
_A
Vs E
_AQ-DN
2% A
_AS-DR
= A

K=-cb(l1-a)l+a,,)
L=a,0, —a,0

M =—c,b(1-a)o,,
N=a,a, -a0,
Q=-cb(1-a)a,,
R=a,0, —aa,

S=—c,(1-a)a,

_l+nca _cen(l-a) _ 1
A= 1+nc ﬁg_ 1+nc ﬁ3_l+nc
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