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Portfolio Preference Uncertainty
and Gains from Policy Coordination

PAUL R. MASSON*

International policy coordination is generally considered to be made less
likely—and less profitable—by uncertainty about how the economy works.
This paper offers a counter example, in which investors’ increased uncer-
tainty about portfolio preference makes coordination more beneficial.
Without such coordination, monetary authorities may respond to financial
market uncertainty by not fully accommodating demands for increased
liquidity, for fear of inducing exchange rate depreciation. Coordinated
monetary expansion would minimize this danger. This result is formalized
in a model incorporating an equity market,; then, the stock market crash
of October 1987 and its implications for monetary policy coordination are
discussed. [JEL C73, Ed4, E52, F31]

ALARGE LITERATURE already exists that considers the conditions
under which the international coordination of economic policies
could be expected to be beneficial. Several factors have been shown to
influence the gains, including the “reputation” of governments—that is,
theirability to precommit to fully optimal, but possibly time-inconsistent,
policies (Currie, Levine, and Vidalis (1988)), the size and nature of
international spillovers (Cooper (1985), Oudiz and Sachs (1984)), the
nature of governments’ objective functions (Martinez Oliva and Sinn
(1988)), and so forth. The likelihood of policy coordination being
achieved has also been debated, and many observers have expressed
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skepticism about the possibility of agreement being reached on coordi-
nated policies when there is disagreement on how the economy functions,
and, in particular, on the effects of policies (Feldstein (1988), Frankel and
Rockett (1988)).

Itisimportant to distinguish between two types of uncertainty: additive
uncertainty, which does not affect optimal policies in a lineat model with
a quadratic objective function;' and rultiplicative uncertainty, which
does affect them, because the incremental effects of policy changes are
uncertain (Brainard (1967)). It is therefore natural to treat disagreement
among policymakers about the appropriate model of the world economy
in a framework of multiplicative, or model, uncertainty. This was done
in Ghosh and Masson (1988), where disagreement about models was
linked to uncertainty about key parameters of a general model that nests
the various alternative views.? The empirical results in that paper con-
firmed the theoretical analysis of Ghosh and Ghosh (1991), who showed
that uncertainty about parameter values can increase expected gains from
coordination, especially when such uncertainty concerns the transmission
effects of policies from one country to another, rather than their domestic
effects.

This paper attempts to extend the intuition about the effects of uncer-
tainty on expected gains from coordination’ by considering a particular
case of multiplicative uncertainty, one in which policymakers must take
account of uncertainty concerning the preferences of investors across
portfolio shares. These portfolio shares play the same role as model
parameters, and they are assumed to be stochastic in the model used
here.

This view of investment decisions—that they containa random compo-
nent—is consistent with observed behavior in financial markets. Fluctu-
ations in asset prices are not explainable solely by news concerning
fundamentals, but are plausibly also the result of shifts in asset prefer-
ences. This is one interpretation that can be given to the evidence of
variance-bounds tests, which suggests that the volatility of asset prices
exceeds that of fundamentals.* A recent example of sudden portfolio

h “Certamty equivalence” is said to apply in this case; see Simon (1956).

2However, _disagreement over the correct model can exist even when each
policymaker is certain that he or she is right. Conversely, uncertainty about
parameter values does not imply that policymakers have different assessments of
the distiibutions describing those parameters.

>Ex post, welfare may, of course, be lower when policies are coordinated than
when they are not, however, policies are assumed to be chosen in order to
maximize expected welfare, and on average, ex post welfare is assumed to equal
expected welfare.

For such evidence, see Shiller (1981). Whether variance-bounds tests actually
demonstrate the existence of excess volatility has been questioned, however; see,
for instance, Flavin (1983) and Flood and Hodri'ck (1386)
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shifts is associated with the generalized crash of all major stock markets
in October 1987, during which many investors dumped their shares on
the marketin an attempt to shiftout of stocks into other assets at virtually
any price.

Moreover, shifts in portfolio preferences that lead to sudden declines
in stock prices are often associated with increased uncertainty, as evi-
denced by increased volatility of stock prices. This was the experience in
the days following October 19, 1987, and also in the August 1990 sell-off.
From a macroeconomic policy perspective, the central concern in such
an environment is that the real economy will be affected, owing to
declines in real wealth and increases in the cost of capital to firms.
However, the effects of monetary and fiscal policies on ultimate target
variables are also increasingly uncertain, since these policies operate
through financial markets. The effects of uncertainty in domestic finan-
cial markets are compounded by uncertainty in foreign exchange mar-
kets: a sharp depreciation will have unfavorable effects on inflation, for
instance, and may exacerbate loss of confidence.

Greater uncertainty in financial markets may increase the need for
policy coordination because of a dilemma facing a central bank when
responding to shocks. For instance, if the central bank responded to a
stock market crash by loosening monetary policy, it might bring about a
collapse in the value of the currency. Fear of such a possibility might well
lead to an inappropriately timid monetary policy, in which monetary
expansion was kept too low. In contrast, a coordinated reduction in
interest rates by central banks would diminish the risk of sharp exchange
rate movements, while neutralizing the unfavorable effects of a general-
ized shift out of equities. Consistent with this, the October 1987 crash led
to coordination among central banks, or at least some consultation
among them about the need to increase liquidity, and interest rates were
lowered simultaneously in all major industrial countries.

More generally, variation over time in the amount of financial market
uncertainty may explain why coordination tends to be episodic, rather
than institutionalized.’ In times of crisis, the outlook is uncertain, as are
the effects of policies; coordination of policies may decrease the danger
of very bad outcomes. The incentives to pull together may be strength-
ened in such circumstances. It may be that in normal times gains from
macroeconomic policy coordination are relatively small, consistent with
estimates calculated using macroeconomic models (see, for instance,
Oudiz and Sachs (1984)). However, great uncertainty about the effects
of policies may make the gains from coordination larger, for instance
when financial markets are turbulent and there is a danger that portfolio

*The terminology was used by Artis and Ostry (1986).
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shifts may lead to large movements in asset prices and spillovers onto the
real economy. Macroeconomic policy coordination may thus take on the
character of “regime-preserving coordination” (Kenen (1988)), rather
than a continuous attempt to maximize joint welfare, however defined.

This paper illustrates the effect of portfolio uncertainty on coordina-
tion with a simple model. Section [ presents a two-country, two-good
model in which the portfolio preferences of investors between domestic
money and an international equity are random variables,® goods prices
are sticky, and the value of financial wealth affects real output. It is shown
in Section II that expected gains from policy coordination depend cru-
cially on the perceived variances and covariances of the portfolio shifts.
Policy at the time of the October 1987 crash is analyzed in the light of
these results in Section III. Section IV presents conclusions.

I. The Model

In order to highlight the interaction between portfolio preferences,
asset prices, and real activity, a simple, short-run model of two countries
is specified. Portfolio preferences are stochastic, and can differin the two
countries. Longer-run questions such as wage adjustment and capital
accumulation are ignored. Moreover, in this stylized model, there are
only three assets: domestic money, foreign money, and a single equity,
which is aclaim to a composite consumption good (that s, the equity pays
a real return, which is assumed exogenous).” A feature of this model is
thus that there is a single world equity price; this assumption reflects in
extreme form the reality that comovements of equity prices across coun-
tries have been very high in recent years—and especially so at the time
of the October 1987 crash.

Each of the two countries is specialized in the production of a single
good but consumes both. Utility is assumed to be Cobb-Douglas, so that
consumption shares are constant; in the home country, expenditure falls
in proportion, «, on home goods and (1 — «) on foreign goods. Con-
sumption is assumed to be proportional to the real value of financial
wealth (W, to be defined later), so that

® A number of articles have included equity markets in macroeconomic models;
for instance, Diamond (1967) and Helpman and Razin (1978). This paper makes
no attempt to model capital accumulation or to relate the riskiness of equities to
technological uncertainty. What is at issue here is the risk related to shifts in
portfolio preferences.

"Thus, the “fundamentals” are not the cause of asset price volatility. A more
complicated mode! could make both production technology and portfolio prefer-
ences stochastic.
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C = pW/P. (1)

The consumption deflator, P, is a geometric average of the two goods
prices, where p s the price of the home good, p* is the price of the foreign
good, and s is the price of foreign currency:

P = p(sp*)' . (2)

Consistent with Cobb-Douglas utility, consumption is divided between
the home good, C,, and the foreign good, C,, on the basis of fixed
spending shares:

C, = a(P/p)C 3)
C: = (1 — a)(Plsp*)C. (@)

In what follows it is assumed that for both the home and foreign coun-
tries, spending falls equally on the two goods, so that « = ¥2. Therefore,
equations (2) and (3) can be written as follows:

P = (gsp”)) (5)
Ci=0.5(Plp)C (6)
C.=0.5(Pisp*)C. (7)

Weatlth is held in the form of money, M, which is nontraded, and in
international equities, £, which are a promise to pay a given amount of
the composite consumption good (which is the same in the two countries
since a = a* = ), and for which there is a single world market. Money
and equities are held in proportions, m and 1 — m; these proportions are
random variables. The price of a real equity claim is g:

M =mWwW (8)
gPE = (1 — m)W. 9)

Uncertainty in portfolio preferences is reflected in the variance of m.
Shifts in domestic portfolio preferences may or may not be correlated
with shifts in the preferences of foreign investors; the degree of correla-
tion is shown below to be crucial to gains from coordination.

A symmetric foreign country has a similar structure, indicated by
starred variables. Parameters are assumed identical, except the random
portfolio share parameter, m*, which may not be equal to m (in the next
section the distributions describing m and m* are, however, assumed to
be the same). There is a single world equity price (thatis, g* = g), since
both home and foreign equities pay returns in the same consumption
basket. The counterparts of equations (1) and (5)-(9) are
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C* = pw/P* (1)
P ="[( pls)p=]*® (5
Ct = 0.5(sP*/p)C* (6")
Cf = 0.5(P* /p*)C* (7)
M* = m*W* (8)
qP*E* = (1 — m*)W*, (9"

Itis assumed that output prices are sticky, and that p and p* are fixed
in the short run; output is determined by demand:

¥ =iy iy (10)
and
yr =Gyt CF. (10

However, consumer prices canvary since the exchange rate, s, is flexible.
Similarly, the price of equities, ¢, moves to equate the demand for
equities and the outstanding stock of equity shares, K + K*, where K
and K* are the initial endowments of equities at home and abroad:

K+K*=E+E* (11)

The exchange rate is determined by an equilibrium condition that the
currentaccount surplus equal the capital account outflow, which is equiv-
alent to the condition that the distribution of equities between the two
countries satisfy portfolio preferences. The net capital outflow, CAP,
from the home country (that is, net purchases of equities) is equal to

CAP = gP(E — K), (12)

(which is, of course, equal, from equation (11), to ~gP(E* — K*), the
inflow to the foreign country, which corresponds to net sales of equities).
The currentaccount surplus, CUR, is the excess of domestic output over
domestic absorption (that is, saving), or exports minus imports:

CUR = (y — C)p —s(y* — C3)p*, (13)
and the balance of payments condition is
CAP = CUR. (14)

II. Optimal Government Policy

In the context of this model, monetary policy has a role in cushioning
portfolio preference shifts, which have real effects because prices are
sticky and consumption depends on wealth. Under consideration will be
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the optimal monetary policy of a government, or central bank, that
desires to minimize deviations from target output y —presumably its full
employment level—and from price stability, which implies that the pnice
level equals its initial equilibn'um value, P. A quadratic objective func-
tion of deviations from bliss levels is postulated for tractability. Such a
formulation implies a symmetric treatment of positive and negative devi-
ations, which is probably not realistic; however, this analysis will only
consider a portfolio shift out of equities into money that tends to depress
output. In particular, the optimal response of the money supply to a
shock to the mean value of investors’ portfolio preferences is considered
in the face of uncertainty about these preferences. Thus, the situation is
one in which an initial portfolio shift is observed (such as the shift leading
to the fall in equity prices on October 19, 1987), but there is uncertainty
about subsequent shifts.
Suppose that the home government’s objective function is

L =E{(yly =1+ &P/P - 1)} (15)
and similarly, for the foreign government
* = E{(y*/y* — 1)* + $(P*/P* — 1)%}. (15"

Itisassumed that ininitial equilibrium, money supplies and asset propor-
tions are equal, so that M = M* = M and 1/m = 1/m* = 7, and so
§ =1, and p = p* = 1. Consider a shift out of equities at home and
abroad, so that now

E(1/m) = E(n) = E(n*) = 0n, (16)

with 8 < 1. How does the optimal setting for monetary policy in the two
countries, if each takes the other’s policy as given, compare to the case
of joint maximization of an equally weighted global objective function,
G, where G = 0.5(L + L*)?

Inthe absence of uncertainty, itcanbe shown that the optimal response
to such a shock will be—not surprisingly—to accommodate fully the
increase in liquidity preference. In this case, the Appendix shows that
cooperative and noncooperative policy settings are the same; they both
involve an increase in money supply by the increase in money demand,
so M = M* = M /9. If there is no uncertainty, then in this model mon-
etary policy can completely neutralize the negative output effects of the
portfolio preference shock, and the noncooperative and cooperative
policies are the same. This is true because each government has as many
targets as instruments; in this case, despite possible spillovers through the
exchange rate, gains from policy coordination are zero.

However, if there exists uncertainty about portfolio preferences, then
only in the case where the portfolio shifts in the two countries are
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expected to be perfectly correlated will the two policies be the same. It
can be shown (see Appendix) that, in general—unless the weight on
inflation in the objective function is zero—the optimal noncooperative
policy will be too contractionary, relative to the optimal, cooperative
solution. The reason for this bias is the externality associated with the
exchange rate (Sachs (1985)): appreciation helps in moderating domestic
prices but exports inflation to the foreign country, and the latter effects
are ignored in the absence of cooperation. The difference between the
noncooperative and cooperative policies and, hence, the gains from
policy coordination depend both on the common variance, ¢*, of port-
folio preferences and on the correlation, k, between the two countries’
portfolio preference shifts—directly in the first case, and inversely in the
second.

Thedifference between the two policies increases monotonically as the
correlation declines, and is maximized when their correlation is minus
unity; that is, they are perfectly negatively correlated. In this case,
governments set policy with the risk that a monetary expansion may lead
to a large exchange rate depreciation because portfolio preferences of
domestic and foreign residents for money and equities are expected to
shiftin ways that reinforce their effects on the exchange rate. The depre-
ciation is undesirable because of its price level effects.

This example provides an additional reason why policy coordination
may be beneficial, compared to the traditional literature in which the
effects of policies are assumed to be known. In Sachs (1985), forinstance,
noncooperative monetary policies are too contractionary in response to
an inflation shock because exchange rate appreciation improves the
output/inflation trade-off, and there are two targets and only one instru-
ment. In the present example, the effects of policies are uncertain be-
cause of possible shifts in portfolio preference, so that even if each
government has as many instruments as targets it still has an incentive
to coordinate. The fact that portfolio preferences are uncertain and
that they contribute to the variance of the exchange rate makes uncoor-
dinated policies overcontractionary in the face of an increase in liquidity
preference.

III. The Stock Market Crash of October 1987

On October 19-20, 1987, the world’s stock markets declined in a
sudden sell-off of shares by investors. In local currency terms, stock
market indices declined dun'ng the period from September 30 to October
31 by 21.5 percent in the United States, 26.1 percent in the United
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Kingdom, 22.9 percent in Germany, and 12.6 percent in Japan (see
Figure 1 for a visual impression of the comovements of major market
indices). Other declines were even more dramatic: 58.3 percent in Aus-
tralia, and 56.3 percent in Hong Kong (Federal Reserve Bank of New
York (1988, p. 18)). To a large extent, therefore, at least during this
period world equity markets seemed globally integrated—as is assumed
in the model described above, in which there is only one equity market—
although the reasons for the common movement of prices are subject to
dispute. To some extent, this comovement may have been the result of
the gradual increase in interlisting of shares on different exchanges;
however, correlations between the main trading zones increased by a
factor of three from their levels in the previous nine months (Bertero and
Mayer (1989)). Common movements in October 1987 did not seem to
resultfrom significant international investment flows, since cross-border
selling was relatively small (Federal Reserve Bank of New York (1988,
p. 34)). More fundamentally, then, increased economic integration and
the globalization of information led to a common reassessment of equity
prices in all major stock markets at the time of the stock market crash.

As is argued above, the question of whether equity prices move to-
gether (because they are good substitutes—forinstance, because they are
claims to similar income streams) is logically separate from whether
portfolio preferences for equities shift in the same way in different coun-
tries. Confirming a generalized shift out of equities, as opposed to a shift
in investor sentiment in some countries but not in others, the sharp
decline in equity values was associated with relatively small exchange rate
movements (Figure 2). In the October 1987 crash, exchange rate move-
ments do not seem to have been a consideration in the setting of monetary
policies.®

What does seem to have been a major concern influencing policy was
that the 1987 stock crash might be a replay of the 1929 one, which was
followed by the Great Depression (Schwartz (1988)). In this regard, a
high degree of uncertainty was attached to the linkage between the stock
market and the real economy—that is, the spending propensities of
consumers, whose wealth had declined, and businesses, whose invest-
ment plans might be scaled back reflecting increased caution. Also sub-
ject to increased uncertainty was the stability of the financial system:
whether the inability of individuals to cover margin calls, or of financial
institutions to transact in financial markets, would lead to bankruptcies,

®They are not mentioned, for instance, in Alan Greenspan's testimony at
hearings on “‘Black Monday,” held by the U.S. Senate Committee on Banking,
Housing, and Urban Affairs, February 2-5, 1988. See U.S. Congress (1988).
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Figure 1. Stock Market Prices, January 1985 to September 1990
(Indices: 1985 = 100)
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Figure 2. U.S
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. Dollar Exchange Rates, January 1985 to December 1998
(Indices: 1985 = 100)
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and whether anticipation of such problems would cause the clearing and
settlements system to collapse (Bernanke (1990)). It is hard to quantify
the increase in uncertainty; however, one measure, the expected volatil-
ity implied by a comparison of equity and options prices, showed a
dramatic increase in the United States in October 1987 (Figure 3).
Fear of financial collapse led governments and central banks to inter-
vene by providing liquidity; moreover, they did so through closely coor-
dinated actions. Of course, given the importance of the United States in
world financial markets, the actions of the U.S. authorities were of
paramountimportance. The Federal Reserve reversed its tight monetary
stance, flooding the system with liquidity; persuaded the banks to lend
freely to securities firms; and closely monitored the situation, taking
directaction where necessary (Bernanke (1990)). However, it did not act
inisolation, according to Fed Chairman Alan Greenspan: ‘. . . we closely
monitored the international ramifications of the stock market crash. . ..
We communicated with officials of foreign central banks....” (U.S.
Congress (1988, p. 92)). In describing the role of policy coordination
among the major industrial countries in this period, Dobson (1991) says:

The risk in 1987 was that, in the absence of close G-7 cooperation, the
financial crisis could have turned into an economic crisis. Had the authorities
turned their backs and refused to cooperate among themselves, it is very
likely that the crisis would have deepened (p. 128).

What occurred was a generalized decline in short-term interest rates
as all central banks expanded liquidity (Figure 4). To some extent, a
decline in interest rates on government paper (though not on private
claims) might be expected from a “flight to quality,” but central banks
clearly favored a fall in rates, as indicated by Fed Chairman Alan
Greenspan (U.S. Congress (1988)):

By helping to reduce irrational liquidity demands, and accommodating the
remainder, the Federal Reserve avoided a tightening in overall pressures on
reserve positions and an increase in short-term interest rates. In fact, we went
even further and eased policy moderately following the stock market collapse
in light of the greater risk to continued economic expansion (p. 90).

In sum, therefore, the October 1987 stock market crash is an example
of what appears to be a direct link between increased uncertainty and
increased policy coordination. In describing the risks to the clearing and
settlement system posed by the October 1987 crash and other events, the
Governor of the Bank of Canada stated (Crow (1990)):

These disturbances, and others since, were effectively contained through
co-operation among major market participants. .. [T]he temporary injec-
tion of liquidity by central banks. .. helped to prevent the October 1987
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Figure 3. Implied Volatility of Standard and Poor’s 560,
January 1, 1987 to @ctober 12, 1990
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Figure 4. Short-Term Interest Rates, January 1985 to December 1990
(In percent per year)
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financial problems from degenerating into solvency problems. In retrospect,
it is clear that the global community has come altogether too close to
situations where market difficulties could have been severe enough to inflict
lasting damage on financial markets and even on national economies (p. 2).

The model developed above has suggested that the need for policy
coordination might have been even greater if the portfolio shifts had been
less symmetric, for instance, if the fall in equity prices had been associ-
ated with severe weakness of the U.S. dollar. In this case, the Federal
Reserve might have been much less willing to expand liquidity, for fear
of adding to a run on the dollar. In cases such as these, a coordinated
decline in interest rates in all countries would diminish the risk of disrup-
tive exchange rate movements while minimizing the dangers of financial
collapse.

IV. Conclusions

The paper has illustrated in a simple model the link between uncertain
portfolio preferences of private investors and the difference between
coordinated and uncoordinated policies. Greater uncertainty makes co-
ordination more desirable in this example where portfolio shifts generate
variations in output and exchange rates. The analysis suggests that if the
perceived degree of uncertainty varies over time—perhaps as described
in recent articles, for instance, by Flood, Bhandari, and Horne (1989)—
then the incentives to coordinate policies will also vary. In particular, in
situations of great uncertainty, where the prevailing international mone-
tary system is threatened, policies are more likely to be influenced by
shared goals.

In the particular source of uncertainty that is considered in the paper—
uncertainty on the part of policymakers about the portfolio preferences
of private investors—the degree of correlation across countries of port-
folio shifts between equities and money is crucial in determining the gains
from policy coordination. That conclusion is likely to remain in more
general models with a wider menu of traded assets, in which portfolio
shifts may also occur between different countries’ equities and bonds.
Paradoxically, if portfolio shifts are expected to be correlated across
countries—as was the case with the shift out of equities at the time of
the October 1987 crash—they may not require policy coordination to
the extent that less symmetric portfolio preference shifts would. Of
course, what is important is policymakers’ anticipations of the degree
of correlation of portfolio shifts; these anticipations are unlikely to in-
volve perfect correlation. Thus, uncertainty about investors’ preferences
is at times likely to provide a powerful incentive to coordinate policies
internationally.
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APPENDIX

Soiution of the Model

The solution for the variables that are of interest—it is assumed that policymak-
ers have targets for domestic output and consumer prices—can be obtained as
follows. Domestic output prices (but not consumer prices) are fixed in the current
period. From equations (5) and (5') in the text

P* = Pls. (17)
As a result, from equations (1), (8), and (17)
C = p(M/m)/P (18)
* = sp(M*/m*)/P. (18
From the conditions for goods market equilibrium, equations (10) and (10')
y =0.5[pM/m + spM* /m*]lp (19)
y* =0.5[p(Mim)is + pM*/m*]/ p*. (199

Turning to equilibrium in financial markets, substituting equations (9) and (9")
into (11) yields
gP =[(1 —m)M/m + (1 — m*)sM*/m*]/(K + K*). (20)
Now the balance of payments equilibrium can also be expressed in terms of s and
g; from equations (12)—(14)
qP(E — K) = 0.5p(sm*/m* — M/m). (21)
Substitution of equations (9) and (20) into (21) yields an expression fors in terms
of money supplies, portfolio preferences, and initial endowments of equities:
s={(1 — m)[K* (K + K*)]M/m + 0.5pM/m}{(1 — m*)
* [K/(K + K*)|M* Im* + 0.5pM* /m*}. (22)
In keeping with our assumption of symmetry, we further posit that initial endow-

ments of the international equity are equal, so that K/(K + K*) = 0.5. There-
fore, the exchange rate can be written as

s = [(M/m)1 = m + p)[/[(M* Im*)(1 = m* + p)]. (23)

Thus, for given portfolio preferences, the exchange rate is determined by relative
money supplies; a shift out of equities into money (an increase in ) will tend
to appreciate the currency (lower s).

Using the expression fors, reduced-form expressions can be derived for domes-
tic and foreign outputs. From equation (19)

y = p(M/m){[1 — 0.5(m + m*) + p]/(1 — m* + p)}/p (24)
and from equation (19’)
y* = p(M*/m*){[1 —0.5(m + m*) + p]/(1 — m + p)}ip*. (24")

It will be assumed that it is not possible to go short in equities, so that 1 — m > 0
and 1 — m* > 0. Therefore, the terms in braces in (24) and (24’) are positive,
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implying that an increase in the money supply in the home country increases
output:

dyloM > @ and ay* loM* > 0,
while an increase in the desire to hold domestic money decreases it:
aylam <0 and ay* lom* < Q.

In contrast, portfolio shifts abroad have the opposite effect (that is, they are
negatively transmitted); it can be shown that

dylam* >0 and ay* lom > 0.

The first-order condition for optimal policy setting in the home country can be
derived in the following way. Let n=1/m, n* = 1/m*, and F(n,n*)=
[(p + 1)n —1]/[(p + )n* — 1], and note that both the numerator and denomi-
nator of F are positive, from the assumption made above that portfolio shares
must be positive. From equations (23) and (24) above

oL/39M=E{0.5M [n + n*F(n,n*)}?IM *R?
—[n + n*F(n,n*)|IM7 + &[F(n,n*)/M*]
—¢[F(n,n*)IM*M1]'"?} = 0. (25)
Given the assumptions of symmetry, implying that F(n*,n) = 1/F(n,n*), the
foreign country’s first-order condition is similar, and is not presented here.

Consider an equal change in the two countries in portfolio preferences, such
that the desired wealth proportion held in the form of money rises equally—that
is, n and n* fall by the same amount. It is clear that, starting from the same
position, the optimal policy response to the same portfolio shock will be the same
in the two countries, so that M = M*. Replacing M* and M by M”, the common
noncooperative policy setting, the following is obtained from (25):

M*"=2[MR]E[n + n*F(n,n*)]/E[n + n*F(n,n*)]’
—[2¢/M"KEF(n,n*) — E[F(n,n*)]"'?}
s M?R%E[n + n*F(n,n*)}. (26)
If, instead, the two governments coordinate and minimize a joint objective

function, G, that gives equal weights to L and L*, then the first-order condition
for the use of the home country’s money supply instrument is

0G /oM = E{0.5M[n + n*F(n,n*)*/M *7?
—[n + n*F(n,n*)l/M#n + &[F(n,n*)/M*]
— &[F(n,n*)IM*M]'? — dF(n* ,n)(M*/M*)
+ d(MM*)' *[F(n*,n)]'*IM} = 0. 27
Not surprisingly, the first-order condition for M* is symmetrical, and therefore
it will not be presented. Solving (27) for the common coordinated money supply
setting M°
M<=[2MR]E[n + n*F(n,n*)}/E[n + n*F(n,n*))?
— [M*R2&IMKE[F(n,n*)] — E[F(n,n*)]"?
— E[F(n*,n)] + E[F(n*,n)]'?}. (28)
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Equation (28) simplifies further in the case (assumed here) where the distribu-
tions describing portfolio preference parameters are the same in the two coun-
tries, although not necessar!ly their realizations. In this case, EF(n,n*)=
EF(n ,n) and EF(n n*) = EF(n*,n)’. Therefore, the term in equation (28)
between braces is zero, and the cooperative monetary policy is given by

= [2MR)E[n + n*F(n,n*))/E{n + n*F(n,n*)]* (29)
In this case, although each country's objective includes inflation and, hence
indirectly, the exchange rate (and both countries’ inflation targets are included
symmetricallyin G), the exchange rate plays no role in the cooperative monetary
policy: the latter, given by equation (29), is independent of the value of ¢.
What is the effect of increased liquidity preference in the two countries under
each policy regime? First, assume absence of uncertainty. In this case, since
n=n*=00<fi
EF(n,n*) = EF(n*,n) = E[F(n,n*)]'? = E[F(n*,n)}'"* =
and
Eln + n*F(n,n*)] = 26n.
It can be verified from equations (26) and (29) that
M= M= M /e, (30)

so that both policy regimes fully accommodate the shift in liquidity preference.
In the absence of uncertainty, no negative exchange rate repercussions are to be
feared from a symmetric portfolio shift.

Next, consider theeffectof anincrease in uncertainty in the two policy regimes,
starting from the initial position with a common monetary policy stance,
M = M* = M , and letting E(n) = E(n*) = 7. The only element of uncertainty
will relate to the common variance of n; that is

E(n — i)’ = E(n* —R)*=0?
In order to evaluate expressions on the right-hand sides of equations (26) and
(29), first, take a second-orderTaylor series expansion of F(n,n*) and F(n,n*)'?
around E(n)=n, and E(n*; =7, and take expectations (letting var(n)=
var(n*) = o°, cov(n,n*) = ke*, and B = [(p + )7z — 1]7?):

EF(n,n*) =1+ (p + 1)*B(1 — k)o® (31)
EF(n,n*)'? =1+ (p + 17 B(1 — k)o¥/4. (32)
From approximations (31) and (32) it can be shown that
EF(n,n*) — EF(n,n*)""?*=3(p + 1)’Ba?(1 — k)/4 = 0 (33)
E[n + n*F(n,n*)] =27 + (p + 1)Ba’(l — p) (34)
Eln + n*F(n,n*)* = 4R + 4a® + 2[4(p + D) — UBo*(1 —x).  (39)

From equations (26), (29), and (31)-(35), it can be shown that increased uncer-
tainty (a larger o?) makes both noncooperative and cooperative policies more
contractionary, but it increases the gap between them (unless k = 1); evaluated
atg* =10

dM<  dM”  (612)M

E— F— T <b/2[(3/4)(p+ 1)+ 127)(p + 1)B(1 — k) > 0.
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Thus, a moderate amount of uncertainty will imply gains from coordination. The
general case is ambiguous, however; starting from a position where o > 0, the
effect of additional uncertainty cannot be signed.
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