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1. Introduction

This chapter is a discussion of two complementary approaches to the
analysis of asset markets in open economies.l/ Section 2 is devoted to
portfolio balance models with postulated asset demands, asset demands
broadly consistent with but not directly implied by microeconomic theory.
Some implications of the microeconomic theory of portfolio selection for

asset demands are spelled out in Section 3. Section 4 contains some

conclusions.

2. Portfolio balance models with postuiated asset demands

2.1. Overview

During the last fifteen years there has been a thorough reworking of
macroeconomic theory for open economies using a portfolio balance
approach.g/ According to this approach, equilibrium in financial markets
occurs when the available stocks of national moneys and other financial
assets are equal to the stock demands for these assets based on current
wealth, and wealth accumulation continues only until current wealth is
equal to desired wealth.

In this section we review some of the important results that have
been obtained using portfolio balance models. Although these models were

originally developed to study movements of financial capital, variations



in interest rates, and changes in stocks of international reserves under
fixed exchange rates, they were quickly adapted to study movements of
financial capital, variations in interest rates, and changes in the
exchange rate under flexible exchange rates. Our discussion reflects the
emphasis placed on the case of flexible exchange rates in more recent
applications of portfolio balance models.

The builders of portfolio balance models have employed "postulated"
asset demand functions. By proceeding in this way, they have not denied
the desirability of deriving asset demands from explicit utility
maximizing behavior. Indeed, they have attempted to establish the
plausibility of their asset demands by appealing to microeconomic
theory--in the case of non-monetary assets to the theory of portfolio
selection and in the case of monetary assets to the theory of money
demand. There is widespread agreement on the importance of exploring the
implications of macroeconomic asset demand functions derived from
explicit utility maximizing behavior. A new sense of urgency has been
added by the argument that, in general, utility maximizing behavior
leads to modifications in asset demands when the pb]icy regime
changes.éf While this exploration proceeds, resuits derived using
postulated asset demands can best be regarded as suggestive hypotheses to
be subjected to close scrutiny using asset demand functions with firmer
microeconomic foundations,

After laying out a general specification of asset markets
(subsection 2.2), we summarize the fundamental short-run results of
portfolio balance models using a very basic specification of‘asset

markets (subsection 2.3). Then, we supply rudimentary specifications of

a balance of payments equation and goods market equilibrium conditions



(subsection 2.4) so that we can trace out the dynamic distribution
effects of the trade account under static and rational expectations with
both fixed goods prices (subsection 2.5) and flexible goods prices

(subsection 2.6).

2.2. The general specification of asset markets

The model contains four assets: home money, foreign money, home
(currency) securities, and foreign (currency) securities.ﬂf In the
general specification it is assumed that residents of both countries hold
all four assets. Home net wealth (W) and foreign net wealth (EW), both

measured in units of home currency are given by

* * * * *
W=M+B+EN+F), EW=M+B+ E(N + F). (2.1)

*

M, B, N and F (M, E, ﬁ, and F) represent home (foreign) net private
holdings of home monéy, home securities, foreign money, and foreign
securities. E is the exchange rate defined as the home currency price of
foreign currency.

Home (foreign) net wealth is allocated among the four financial

assets:

i o m(e) s n(e) + b(s) + F(o), B2 A(a) + () + B+ F(OL (2:2)
* * * * -

m, n, b, and f (m, n, b, and f) represent home (foreign) residents'

demands for home money, foreign money, home securities, and foreign

securities, all measured in units of home currency.



The home currency value of the stocks of home money (M), foréign
money (EN), home securities (B), and foreign securities (EF) available
for private agents to hold are assumed to be positive:

~ * ~ ~ ~ *
M=M+M>0, EN=E(N+N) >0, B=8B+5> 0, EF = E(F + F) > 0.(2.3)

The equilibrium conditions for the four asset markets are given by

- - - 4+ + 3 + - -+ + ¢
. x * . I
m(0,e,i,i+e,PX,Q,W) + m(-e,0,i-¢,7,EPY,EQ,EW) - M = 0, (2.4a)
- -+ o+t - - -+ + 4
x x x * x* *
n(0,e,1,i+¢,PX,0,W) + n(-e,0,i-¢,7,EPY,EQ,EW) - ER = 0, (2.4b)
-+ - - .4 - + - - .t
* * * X *  x ~
b(0.e,1,i+¢,PX,0,W) + b(-e,0,1-¢,7,EPY,EQ,EW) - B = 0, (2.4c)
- -+ - -4 - -+ - - 4
x x * x x* x ~
f(0,e,i,1+e,PX,0,W) + f(-€,0,i-¢,1,EPY,EQ,EW) - EF = 0. (2.4d)

The first four arguments in each home (foreign) asset demand
function are the nominal returns associated with home money, foreign
money, home securities, and foreign securities measured in home (foreign)
currency.§/ e is the expected rate of‘depreciation of the home currency:

it is equal to zero under static expectations and to the actual rate of

depreciation (E/E) under rational expectations (perfect foresight).éf

The fifth argument in each home (foreign) asset demand function is home
(foreign) nominal output measured in home currency, P (EE) is the home
currency price of the single good produced in the home (foreign) country.
X (Y) is real output of the home (foreign) good. The sixth argument in

each home (foreign) asset demand function is the price of the home
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*
(foreign) consumption bundle measured in home currency. Q and EQ are

given by

x 18

(EP . (2.5)

K

q = PP P, B -

h (;) is the constant weight of the price of the home good in the price
of the home (foreign) consumption bundle. The seventh argument in each
home (foreign) asset demand function is home (foreign) wealth measured
in home currency.

The signs of the responses of asset demands to changes in the
variables on which they depend are indicated by the signs over those
variables. The signs over the nominal rates of return reflect the
assumption thatvresidents of both countries regard all the assets they
hold as strict gross substitutes. The signs over nominal incomes and
price indices reflect the assumption that residents of both countries
hold both moneys for transactions purposes. The signs over nominal
wealths reflect the assumption that all assets are "normal” assets; In
the special case cdnsidered below some variables do not affect some asset
demands.

Equations (2.2) imply that the asset demand functions of equations

(2,4) are subject to familiar restrictions:

m + N+ bk + fk 0, k=1,...,6; my+ny+ b7 + f7 =1; (2.6a)
* * E * _ _ * * * * _
m +n +b + f = 0, k =1,...,65 my +n, + b, + f, = 1. (2.6b)



The assumption that private agents do not have money illusion implies
that all asset demands must be homogenous of degree one in all variables

measured in home currency:

_ Xk ok * *  K* *

m = m5PX + m60 + m7w, m = m5EPY + m6EQ + m7Ew, (2.7a)
_ : * ok K * k'  k  *x

n»= n5PX + n60 + n7w, n = n5EPY + n6E0 + n7Ew, _ (2.7b)

’_‘ * ok ok * *  * x :

b = b5PX + b60 + b7w, b = bsEPY + b6EQ + b7EW, (2.7¢)
. f.*— k  k %

f =‘f5PX + f60 + 7W, f = f5EPY + fGEQ + f7EW. (2.7d)

0n1y three of the four asset market equ111br1um conditions are
‘1ndependent Equat1ons (2.3) together w1th equat1ons (2.1) imply that
world wea]th measured in home currency is equal to the sum of the stocks
of all financial assets ava11ab1e for private agents to hold. Fquat1ons
(2. 2) 1mp1y that the sum of all asset demands is 1dent1ca11y equal to
‘wor1d wea]th Thus, the sum of all the excess demands given by equations
(2. 4) 1s 1dent1ca11y equa] to zero. In the algebra1c analysis be]ow
attent1on is focused on the markets for home money, fore1gn money, and

home securities.

2.3. The basic_asset market specification
Many of the results that have been derived from portfolio balance

models with postulated asset demands can be illustrated using a basic
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asset mark t specification. The basic specification is obtained from the
general specification by imposing five simplifying assumptions. First,
residents of neither country hold the other country's money: that is,

* * *
there is no "currency substitution® (M = N=m=n = me =N = 0,
*
b

* * 7/ .

k =1,0000,75m, = b2 =f, =0;n =b = f 0).~/ Second, in each
country residents' demand for money is independent of the return on the
security denominated in the other country's currency (m4 = ;3 ? 0).
Third, in each country all changes in residents' demand for money
resulting from changes in their nominal income and the price of their
consumption bundle are matched by changes in their demand for the
security denominated in their country's currency (b5 = - mg, b6 = - Mg,
?5 = - ;5, and ?6 = - ;6). qurth, in each country residents' demand for
money is independent of nominal wealth (m7 = ;7 = 0). Fifth, in each
country residents' demand for money is unit elastic with respect to their
nominal income (m = m5PX, ; = ;5E;Y).

The first and second assumptions imply that in each country the
responsivenesses of residents' demands for the two securities to changes
in the return on the security denominated in the other country's currency

*
are equal and opposite in sign (f4 = - b, and ? = - b3). The first and

4 3
third assumptions imply that in each country residents' demand for the

security denominated in the other country's currency is independent of

their nominal income and the price of their consumption bundle

* *
5= fg =5 =P
with the homogeneity assumption embodied in equations (2.7) imply that

fo =f 6 = 0). The third and fourth assumptions taken together
the fraction of any increase in wealth allocated by residents of each
country to securities denominated in their country's currency is equal to

the ratio of their total holdings of assets denominated in their



country's currency to their wealth [b7 = (M + B)/W and ?7 = (ﬁ + F)/ﬁ].
That 1is, in each Country the sum of residents' demands for assets
denominated in a given currency is homogeneous of degree one in nominal
wealth. The third, fourth, and fifth assumptions taken together with the
homogeneity assumption embddied in equations (2.7) imply that in each
country residents' demands for honey and securities denominated in their
country's cufrency are independent of the price of their consumption

* *

bundle (m6 = b6 =ng =

Under the assumptions of the basic specification,

equatiohs (2.1) become equations (2.8):

* * * *
W=M+B + FEF, EW = B + E(N + F), : (2.8)

and equations (2.4) become equations (2.9):

0- 0 + 00
* ~
m(0,e,i,i+e,PX,Q,W) - M=0, (2.9a)

0 0 - + 0 0

* * * * * ~
n(-¢,0,i-¢,1,EPY,EQ,EW) - EN = O, (2.9b)
0+ - - 0+ 0 + - 0 0 +
* * * % * k ~
b(0,e,i,i+e,PX,0,W) + b(-¢,0,i-¢,i,FEPY,EQ,EW) - B = 0, - (2.9¢)
0- + 0 0+ 0 -+ - 0 +
. ¥ * . * * _*
f(0,e,i,i+e,PX,0,W) + f(-¢,0,i-¢,1,EPY,EQ,EW) - EF = 0. (2.9d)



Appropriate modifications are made in equations (2.2), (2.3), (2.6), and
(2.7)'
The impact effects of asset exchanges under static expectations

8/

(¢ = 0) are of some interest in themselves.— In any case the analysis

of impact effects with expected depreciation exogenous is one step in a

complete analysis under rational expectations (e = E/E).

An initial asset market equilibrium is represented by the
intersection of ﬂoﬂ , §0§0, NONO’ and ?0?0 in Figure 1. The unique home
(foreign) interest rate that clears the home (foreign) money market, 10
(?0), js indicated by the horizontal ﬂoﬁo (vertical NONO) schedule. The
pairs of i and ? that clear the market for home (foreign) securities are
represented by the upward sloping §0§0 (?0?0) schedule. An increase in
the foreign interest rate lowers (raises) the demand for home (foreign)
securities, so an increase in the home interést rate is required to raise
(1ower) the demand for home (foreign) securities if equilibrium is to be
reestablished. |

The assumption that residents of both countries regard the assets
they hold as strict gross substitutes implies that the BB schedule must
be flatter than the FF schedule, as shown in Figure 1. If the B8
schedule were steeper, there would be excess supply of a11 four assets in
the region to the northwest of a, between the §0§0 and ?Oﬁoschedu1es.
However, it has been eétab]ished above that the sum of the excess demands
for all four assets must be zero.

Depreciation of the home currency shifts both the BB and FF

schedules down without affecting the MM and NN schedules. It raises not

only the home currency value of wealth in both countries but also the



-10-

[

0
ﬁ -~
1 a, ﬁﬁ: M,
No Ny
* *

Figure 1



-11-

home currency value of the supply of foreign securities. Thus, it
creates excess demand for home securities and excess supply of foreign
securities.gf A drop in i cuts (boosts) the demand for home (foreign)
securities.

First consider an expansionary open market operation in the home
country (dM = - df > 0). With the exchange rate fixed the M¥ and B8
schedules shift down to ﬁ]ﬂ] and E]ﬁ]. The shift in the BB schedule is
smaller: a reduction in the home interest rate not only reduces home
residents' demand for home securities by more than it increases their
demand for money because it simultaneously increases their demand for
foreign securities but also reduces foreign residents' demand for home
securities. The new equilibrium is at a, where i is lower and ; is
unchanged. Depreciation of the home currency shifts the B8 and FF
schedules from §1§] and ?0?0 until they pass through a,.

Now consider three types of intervention operations. Intervention
of Type I is an exchange of home money for foreign money (dM = - dN > 0).
This operation shifts the MM and NN schedules to ﬂ]ﬁ] and N]N]. The new
equilibrium is at a, where i is lower and ? is higher. Depreciation of
the home currency shifts the BB and FF schedules down until they pass

through a,.
Intervention of Type II is an exchange of home money for foreign

securities (dM = - dF > 0). This operation shifts M¥ and FF to

ﬂ1ﬂ] and ?1?]. The new equilibrium is at a,. The increase in the home

money supply and the decline in the home interest rate are the same as

they were in the case of an open market operation. Depreciation of the
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home currency shifts BB and FF down until they pass through a;. The

- depreciation of the home currency is greater than it was in the case of
an open mafket operation, since it must shift BB from §0§0 to a; instead
of from B1R] to a;.

Intervention of Type III is an exchange of home currency securities
for foreign currency securities (dB = - dF > 0). Since this type of
intervention leaves both money supplies unchanged, it has been called
sterilized intervention. It shifts BR and FF to §2§2 and ?1?1. The new
equilibrium is at 3 where i and ? are unchanged. DNepreciation of the
home currency shifts B8 and FF down until they pass through a,.

An exogenous increase in P operates exactly like an open market sale
by the home authorities since it raises the excess demand for home money
and lowers the excess demand for home securities by amounts that are
equal in absolute value. Thus it causes i to rise and the home currency
to appreciate. By analogy an exogenous increase in ; causes ? to rise
and the home currency to depreciate.

We assume that there is "local asset preference:" home residents
allocate a larger fraction of any increase in wealth to home securities
than foreign residents (b7 > 37). With local asset preference, a
transfer of wealth from home residents to foreign residents (dw < 0) has
effects which are identical to those of a sterilized intervention
operation. It lowers the excess demand for home securities and raises
the excess demand for foreign securities by amounts that are equal in
absolute value.

The impact effects of the home authorities' policy instruments on

two possible target variables are highlighted in Figure 2. The home
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authorities have two independent policy instruments, open market
operations and intervention operations of Type II, which they can use to
achieve desired values for two target variables, the home money’supp]y
and the exchange rate, given a constant foreign money supply. Movements
out the horizontal axis represent contractionary open market operations,
increases in the stock of home securities (B) matched by decreases in the
home money supply. Movements up the vertical axis represent
contractionary intervention operations of Type II, increases in the stock

of foreign securities (F) matched by decreases in the home money supply.

The'ﬁdﬁo schedule shows the pairs of B and F that are compatible with a
constant value of the home money supply. If currency units are defined

so that the exchange rate varies in the neighborhood of unity, then the
MM schedule has a slope of minus one. Under the basic specification,

both interest rates are constant along the MM schedule because there is a

one to one correspondence between the money supply and the interest rate

in each country. The Ebeo schedule represents the pairs of 8 and F that
are compatible with a constant exchange rate. The ee schedule must be

flatter than the MM schedule since an intervention operation of Type II
has a greater effect on the exchange rate than an open market operation

of equal size as shown above for the basic specification. It follows

that movements down along the ee schedule lead to decreases in the home
money supply and increases in the home intefest rate. The home

authorities can expand the home money supply from the level corresponding

to ﬁbﬁ‘

o to the level corresponding to ﬁ}ﬁ} without changing the exchange
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rate by conducting the open market purchase corresponding to §0§] and the
intervention operation of Type II corresponding to ?0?].

As groundwork for the dynamic analysis below it is useful to provide
an algebraic derivation of the results just arrived at graphically. We
first select a state variable for the system and then express the asset
"market equilibrium conditions in terms of deviations of the variables
from their stationary equilibrium values.

It will become clear below that it is convenient to define home

(foreign) residents' wealth valued at the long-run equilibrium exchange

— %
rate, E, as w (Ew):

— . * * *
w=M+B+EF, Ew=8B4+EN+F), ‘ (2.10)
and to choose w as the state variable of the system. The time derivative

of w equals home residents' asset accumulation in the neighborhood of

long-run equilibrium:

w=M+ B + EF. (2.11)

The equilibrium conditions for the markets for home money, foreign

money, and home securities in deviation form are given by
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mydi + ﬁpdp - dh = 0, (2.12a)
SR
n?di + n;dp - dN = 0, (2.12b)
S ~ ~
*d 3 - -
bid1 + bid1 + bede + bee + bpdp +h dw - dB = 0, (2.12¢)

o]
]

* * * * *
e =B F + b, (N+F). B =b, - by, B =b, - b, Bp = b X.

~

ﬁk, Ek’ and bk, represent’the partial derivatives of the excess demands
for home moriey, foreign money, and home securities with respect to the
variables that appear as subscripts under the basic specification. A
variable with a d in front of it represents the deviation of that

*
variable from its stationary equilibrium value. e, p, and p are the

* : *
natural logarithms of E, P, and P so that de = dE/F, dp = dP/P and dp =

* % .
dP/P. In the neighborhood of stationary equilibrium de = ¢ = 0 under

static expectations and de = € = e under rational expectations. In
*
deriving equations (2.12) we have set £ = P = P = 1 and have made use of

the following relationships:

* * * *
dW = dw + Fde, dEW = dw + (N + F)de, (2.13a)
* * * *
dw = dB + dN + dF = - dM - dB - dF = -dw. (2.13b)
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To derive equation (2.13b), sum the appropriately modified versions of

equations (2.3) in deviation form to obtain
~ ~ * * *
dM + dN + dB + dF = dB + dN + dF + dM + dB + dF. (2.14)
Equation (2.14) implies the equality of the middle two terms in (2.13b)

because world central bank intervention is governed by d¥ + dN + d8 + df = 0.

The effects of changes in the exogenous variables are given by

di = - (ﬁp/ﬁi)dp + (l/ﬁi)dﬂ, (2.15a)
* ~. o~ * ~

di = - (n;/ng)dp + (1/a%)dR, (2.15b)
B b - b m)/m B¥h*/A%)dp

bede = [( 1.mp - pmi)/mi]dp + ( 1.np/ni)dp (2.15¢)

- (Bi/ﬁi)dﬁ - (Sg/ﬁ;)dﬁ - Bse - dew + dB.

It is convenient not to divide through by the positive coefficient Be

since equation (2.15c) will be viewed in a different way in what follows.

2.4. The'specification of the goods markets and the balance of payments

Even when the objective is to study the behavior of interest rates
and the exchange rate at a point in time, it is not possible to conduct
the analysis using just the asset market equilibrium conditions except
under very restrictive assumptions. It was shown in the last section

that if goods prices are fixed and expectations are static, then the
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conditions for asset market equilibrium are sufficient to determine
interest rates and the exchange rate at a point in time. However, if
goods prices are fixed and expectations are rational, then a balance of
payments condition must be employed together with the asset market
equilibrium conditions to jointly determine interest rates, the exchange
rate, the percentage rate of change in the exchange rate, and the rate of
transfer of wealth between home and foreign residents. Moreover, if
goods prices are flexible, then under both static and rational
expectations a complete model must include goods market equilibrium
conditions. Of course, when the objective is to study the behavior of
interest rates and the exchange rate over time, a balance of payments
condition must be employed no matter whether expectations are static or
rationa].lg/

In this subsection we specify equilibrium conditions for the home
and foreign goods markets and a balance of payments equation. Since the
focus of this chapter is asset markets, we have deliberately kept the
specification of the goods market equilibrium conditions and the balance
of payments equation as simple as possib]e.ll/

Home (foreign) expenditure is allocated between home and foreign

goods:

+ -
P(X - G) - s[P(X - &), W] =x(+) +y(-), (2.16a)

* * * * * *
EP(Y - G) - s[EP(Y - G), FW] = x() + y(-). (2.16b)
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X -G (Y - E) is home (foreign) real disposable income measured in the’
home (foreign) good.lg/ G (E) is home (foreign) real, balanced-budget
government spending measured in home (foreign) goods. s, x, and
y (;, ;, and ;) are home (foreign) saving, expenditure on the home good,
and expenditure on the foreign good, all measured in home currency. Home
(foreign) saving measured in home currency depends positively on home
(foreign) nominal disposable income and negatively on home (foreign)
nominal wealth, both measured in home currency.lé/

The goods market equilibrium conditions and the balance of payments

equation are given by

+ + - o+ + + - o+

x[P(X - G), W, P, EP] + x[EP(Y - G), EW, P, EP] - P(X - G) = 0,  (2.17a)

+ + + - + + o+ -

*
y[P(X - 6), W, P, EP] + y[EP(Y - G), EW, P, EP] - EP(Y - §) = 0, (2.17b)

+ + -+ + + o+ -
* * * * * * ® —
x[EP(Y - G), EW, P, EP] -~ y[P(X - G), W, P, EP] - w - (E - E)F = 0.(2.17¢)

Home (foreign) nominal spending on both home and foreign goods measured
in home currency depends positively on home (foreign) nominal disposable
income and nominal wealth, both measured in home currency. Increases in
P (E;) shift both home and foreign nominal spending from home (foreign)
goods to foreign (home) goods. Therefore, increases in P (E;) reduce

(increase) the home trade surp]us.lﬁ/ w+ (F - E)F is home residents'’

asset accumu]ation.‘ w is defined by equation (2;11).
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Equations (2.16) imply that the expenditure functions of equations

(2.17) are subject to familiar restrictions:

Xty = 1 - S35 Xp ¥ ¥, T =S, Xty = 0, k=23,4; (2.18a)
* * _ * * * _ * * * _ _
Xy + Yy = 1 - 51 Xy + ¥y == Sp3 Xty = 0, k =3, 4. (2.18b)

The assumption that private agents do not have money illusion
implies that all expenditure functions and savings functions are

homogenous of degree one in all nominal variables:

- * *_** * x X * * %
X = x]P(X - G) + x2w + x3P + x4EP, X = x]EP(Y - 6G) + x2EW + x3P + x4EP,
* * * % * * % * * %
y = y]P(X - G) + yM + yqP + y4EP, y = y]EP(Y - G) + y2Ew tyqaP y4EP,
* * X% * * %
s = s]P(X - G) + s?w, S = s]EP(Y - G) + s?Ew.

Below we consider two special cases of the goods market
equilibrium conditions and the balance of payments equation. In both
special cases real outputs in both countries are assumed to always be at
their "full employment" or "natural" levels. 1In the first special case
it is assumed that balanced budget fiscal policy is used in each country
to fix the price of output in that country (dp = d; = 0). Furthermore,
in each country the demand for the good produced in the other country is

assumed to be independent of the level of nominal spending

(2.19a)

(2.19b)

(2.19¢)
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* *
(x] =Xy =y < Yo = 0). Therefore, the trade account of the home
country is independent of nominal disposable incomes and nominal wealths,

In deviation form the balance of payments equation is

(2.20)

n is the effect of a depreciation of the home currency on the home trade

surplus. In the neighborhood of stationary equilibrium dw = w and

d(E - E)F = 0.
In the second special case it is assumed that output prices are
*
flexible and that G and G are equal to zero. In deviation form the goods

market equilibrium conditions and the balance of payments equation are

0, (2.21a)

~ ~ * ~ ~
*
xpdp + xpdp + xede + xwdw

~ * ~ ~
*
dp + ypdp + yede + ywdw

1}
o
-

9p (2.21b)

* L]
* - =
tpdp + tpdp + tede + twdw w=20, (2.21¢)
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~ * * % ~ S * * *

Xy = = Xp - X W = x W <0, Xg = X3 + X,F + x2(N + F) >0,

~ ~ ~ * %

Yp = yX +u>0, Yo = = ¥p - yz(B + M) - ¥,8 <0,
~ ,\* * * * >

tp = - yp < 0, te = x* + x2(N + F) - yZF < 0,

e — ~ *

xp = le +n >0, Xy = Xo = %9 > 0,

“~n - ~ w * .c'] ~ _ *

.yp - T .yp = ‘y2 - .y? < 0’ ‘yW ‘y2 .YZ < 03

* x *
t* = x* > 0, tw =X, - Yo < 0.

;k’ ;k’ and tk represent the derivatives of the excess demand for home
goods, the excess demand for foreign goods, and the home trade surplus
with respect to the variables which appear as subscripts.lé/
WEYat ;3 >0 (n= X4 + ;4 > 0) is the effect of an increase in the
price of the home (foreign) good on excess demand for the foreign (home)
good given that home (foreign) nominal income is held constant.

ip, i;, yp, };, t and t; have the normal signs. The signs of

ie’ ye, t,, and t_ reflect the assumptions that increases in wealth lead
to increases in spending on both goods in both countries and that there
are no negative net foreign asset positions. We assume that there is
"local good preference:" home residents allocate a larger fraction of
increases in spending resulting from increases in wealth to home goods
than foreign residents (x? > ;?), and foreign residents allocate a larger

fraction of increases in spending resulting from increases in wealth to
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‘ *
foreign goods than home residents (y? < yz). With local good preference,
a transfer of wealth to home residents (dw > 0) increases demand for the
home good and decreases demand for the foreign good

~

(xw > 0, Yy < 0).

It is convenient for what follows to obtain expressions for dp,

* *
dp, and w as functions of de and dw:

dp = Cyde + C,dw, (2.22a)
*

dp = - Cyde - Cydw, (2.22b)
w= Cgde - Cgdw, v (2.22¢)

* * * * % ~ * k * e
C] = {[sz + xz(N + F)][yzw + yzw + yp] + [yZF + yz(N + F)]xp}/A > 0,

_ * *x * * ~
C2 = [(x2 - xz)szw - (s2 - sz)xp]/A >0,

o
[{]

* * *x * S * *_ .
3 {[yZ(B + M) + yzB][xzw + xzw + xp] + [xz(B + M) + sz]yp}/A > 0,

o
]

* * .
g = Llyy - ¥p)spM + (sy - sp)y, /8> 0,

* ko * * *
5 SZWSZW(xp + xzw)(b7 - b7)/A > 0,

o
]

* TP
6 SZSZ(N + W)(xp + XZW)/A >0,

_ W 4 * ﬁ y * * * ok * * .
A = (x2 + X, )(y2 + yZW) + (yzw + yZW)xp + (xzw +-x2w)yp > 0.



-74

Assumptions imposed above imply that Cl’ C3, C5 and C6 are positive. We
assume that responsivenesses of saving to wealth are the same in the two
countries (s2 = 22) so that transfers of wealth between countries affect
the distribution but not the level of world saving. Under this
assumption C2 and'C4 are positive. Since our assumptions imply that all
the coefficients in equations (2.22) are positive, the signs preceding
the coefficients indicate the signs of the effects of changes in the
variab]es.lé/

The relationships summarized by equations (2.22) are in accord with
intuition. First, consider a transfer of wealth from foreign residents
to home residents (dw > 0). Given that the responsivenesses of savings
to wealth are the same in the two countries (52 = ;2) and that there is
marginal local good preference (x2 - ;2 = ;2 - Y, 0), the transfer
raises demand for home goods and Towers demand for foreign goods by
amounts that are equal in absolute value. An increase in the price of
eachvgood has an effect on excess demand for that good that is greater in
absolute value than its effect on the excess demand for the other good
(l?p[ > iypi, i&;[ > i;;i).lZ/ For example, an increase in P reduces
excess demand for home goods both by increasing savings and by reducing
the home trade surplus; however, it increases excess demand for the
foreign good only by increasing the foreign trade surplus which, of
course, is the negative of the home trade surplus. Therefore, the

*
transfer causes P to rise and P to fall. The direct effect of the

transfer on the home trade surplus is to reduce it since foreigners
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spend less on home goods and home residents spend more on foreign goods.
The indirect effect resulting from the induced price changes reinforces
the direct effect.lg/

Now consider a depreciation of the home currency (de > 0). Given
that all security positions are positive (B, F, E, F > 0), the
depreciation increases demand for home goods and decreases demand for
foreign goods. A given percentage increase in the price of home goods
has an effect on excess demand for home goods that is greater in absolute
value than the effect of the same percentage depreciation (|§p| > |§e|)
and an effect on the excess demand for foreign goods that is smaller in
absolute va]ue than the effect of the same percentage depreciation (|§p|
< |§e|). For example, if equation (2.17a) is divided by P, then E and P
aiways enter as the ratio of E to P except in the terms for home and
foreign real wealth measuréd in home goods. FEquiproportionate changes in
E and P lower real wealth. Similarly, a given percentage increase in the
price of foreign goods has an effect on excess demand for foreign goods
that is greater in absolute value than the effect of the same percentage
depreciation (|93| > |§e|) and an effect on excess demand for home goods
that is smaller in alsolute value than the effect of the same percentage
depreciation (|§;| < |X,1).  Therefore the depreciation causes p to
rise and ; to fall.

A depreciation of the home currency increases the home trade
surp]ué if there is local asset preference [b7 = (M+ B)/W> E/ﬁ = 67],
as shown in equation (2.22c). Some intuition about this result can be

gained by considering two special cases. Assume temporarily that there

* *
is no local asset preference (M + B)/W =B/W]l. Following a depreciation
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let P rise by enough to keep world wealth measured in home goods

C(wW + Em)/P] constant and let B fall by enough to keep world wealth
measured in foreign goods [(W + Eﬁ)/EE] constant. Then the relative
price of the foreign good (EE/P) remains constant, and there is no change
in excess demand for either good or in éhe‘home trade surplus. Now
assume again that there is local asset preference and assume temporarily
that there is no local good preference (x2 = ;2, Y, = ;2). In this case
the changes in P and P considered above lower home real wealth measured
in both goods and raise foreign real wealth measured in both goods,
However, the goods markets remain in equilibrium since the redistribution
of real wealth does not affect the excess demands for goods. Thus, there
is no need for a change in the relative price of the foreign good and no
need for further changes in P and 3. The home trade surplus increases‘
since foreign spending on home goods increases and home spending on
foreign goods falls. According to equation (2.22c), the result that a
depreciation increases the trade surplus when there is local asset

preference is very general: it is independent of good preference and the

signs of security positions.

2.5. A distribution effect of a trade surplus with goods prices fixed

If asset demands embody Tocal asset preference, a transfer of
wealth to home residents through a trade account>surp1us raises the
demand for home securities and lowers the demand for foreign securities.
In this subsection we spell out the implications of this distribution
effect of a trade surplus with goods prices fixed. In this special case,
our model is similar to what some have called a “partial equilibrium"

model of exchange rate behavior.lg/




-?27-

The first building block of the fixed price model is the balance
of payments equation from the first special case of the goods market
equilibrium conditions and the balance of payments equation., This

equation is reproduced here for convenience:

w = nde, (2.20)

The w schedule in the left-hand panel of Figure 3 represents this
relationship. It slopes upward because a depreciation of the home

currency increases the home trade surplus and, therefore, increases home

asset accumulation (w). The long-run equilibrium exchange rate (Eh) is

the only value of e for which the trade surplus and, therefore, asset

accumulation equal zero as indicated by the horizontal w = 0 schedule in
the right-hand panel of Figure 3. The horizontal arrows show the

direction of motion of w. When the home currency price of foreign
currency is too high (e > Eb), the home country runs a trade surplus and

accumulates assets (Q > 0).

The second building block of the fixed price model is the equation
for the expected rate of change of the exchange rate () implied by asset
market equilibrium in the basic specification of asset markets. Solving

*
equation (2.15¢) for e with dp = dp = 0 yields
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€ = eede + ewdw - eOMOdﬂ" . (2.24)
€a = - be/b > 0,
€y =~ Bw/s > 0,

€oMD (Bi + ﬁi)/iﬁiBe > 0.
The coefficient - €oM0 gives the effect of an expansionary open market
operation (dM = - dB > 0) on e.

The AS schedule in the right-hand panel of Figure 3 is the asset
market equilibrium schedule under static expectations. It represents the
pairs of e and w that are compatible with asset market equilibrium given
that ¢ is equal to zero. This schedule is downward sloping under the
assumption of local asset preference (b7 - 37 > 0). A transfer of wealth
to home residents raises the demand for home‘securities, so the home
currency must appreciate to reequilibrate the asset markets if e is to
remain unchanged. The more pronounced is local asset preference, that
is, the greater b7 - 67, the steeper is AS.

The AR schedule is the asset market equilibrium schedule under
rational expectations given that exchange rate expectations are
compatible with thé stabi]ity of long-run equilibrium. Under rational

expectations the AS schedule is simply the schedule along which

€ = é = 0. The vertical arrows show the direction of motion of e.
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Above Ag there is excess demand for home assets with e = 0, so the home

currency must be expected to depreciate (é > 0) to equilibrate the asset
markets. Long-run equilibrium is a saddle point under rational
expectations as indicated by the arrows.§9/ Following a disturbance the
world economy will reach long-run equilibrium if and only if it moves
along the unique saddle path represented by AR.

The effects of an unanticipated transfer of wealth from foreign

residents to home residents (w0 > Wb = w_) are shown in Figure 3. This

disturbance does not shift any of the schedules. Under static
expectations the home currency appreciates (e0 g < Eb), and the home

country begins to run a trade deficit (w0 g < 0). As w falls, the home
currency depreciates. The economy moves along AS hback to long-run

equilibrium. Under rational expectations the home currency appreciates

but not as much as under static expectations (e0 S < ®9 R < eo), and the

home country begins to run a trade account deficit but one which is

smaller than under static expectations (&O,S < Qo;R < 0). Once again, as
w falls, the home currency depreciates. The economy moves along AR back
to long-run equilibrium. When agents take account of the future path of
the exchange rate, the initial movement in this variable is damped.

The effects of an unanticipated contractionary open market
operation are shown in Figure‘4. This operation shifts the AS and AR
schedules down to Aé and Aé. Under both static and rational expectations

the home currency appreciates, and the home country begins to run a trade

account deficit. 1In the new long-run equilibrium, home wealth is lower
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(w_ < Wb), but the exchange rate has the same value as in the initial

Tong-run equilibrium (E; = Eb). What happens is that the home interest
rate rises by enough to clear the home money market. This increase is
more than enough to reequilibrate the market for home securities, so home
wealth must decline to reequilibrate that market.

The effects of an unancticipated shift in spending in either

country from foreign to home goods is shown in Figure 5. This

disturbance shifts the w schedule, the w = 0 schedule, and the AR

schedule down to w', (w = 0)', and Aé. Under static expectations there
is no effect on the exchange rate initially ey g = Eb, but under rational

expectations the home currency appreciates at once (e0 R < Eb). Under
both static and rational expectations the home country begins to run a

trade account surplus. In the new long-run equi]ibrium,‘e is lower

(e < Eb) and home wealth is higher (w_ > Wb). e must fall in order to
reequilibrate the current account. With a lower e, w must be higher in

order to reequilibrate the market for home currency securities.

2.6. Distribution effects of the trade surplus with goods prices flexible

If goods prices are flexible, not only local asset preference but
also Tocal good preference is sufficient to insure that a trade account
surplus has a distribution effect. In this subsection we spell out the
implications of the distribution effects of a trade surplus with goods

prices flexible,
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The first building block of the flexible price model is the reduced

form asset accumulation equation (2.22c), which is reproduced here for

convenience:
w = Cgde - Cedw, (2.22c)
**,\* * % *
C5 SZWSZW(XP + XZW)(b7 - b7)/A > 0,
_ * *,\* * *
C6 = 5252(w + w)(xp + xzw)/A > 0.

The w = 0 schedule in Figure 6 repesents the pairs of e and w for

which w equals zero. If there is local asset preference, it slopes
upward. An increase in w lowers home asset accumulation, so the home

currency must depreciate in order to increase it. If there is no local

asset preference, the w = 0 schedule is vertical since changes in the

exchange rate do not affect asset accumulation. The horizonal arrows

show the motion of w. Above the Q = 0 schedule the home country runs a
trade surplus and accumulates assets.

The second building block of the flexible price model is the
reduced form equation for the expected rate of change of the exchange
rate (e) derived by solving equation (2.15¢c) for ¢ and eliminating dp and

*
dp using equations (2.22a) and (2.22b):
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Figure 6
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e = egde + g dw - e df (2.25)

ey = - (1/56){5e - [(siap - Bpﬁui)/ai]c1 + (B;ﬁ;/ﬁ;)c3} > 0,

ey = - (1/55){Bw - [(Biap - Bpﬁ.i)/ﬁi]c2 + (S;ﬁ;/ﬁ;)c4} > 0,
oMo = (Bi + iﬁi)/ﬁiBE > 0.

The coefficient - ebMO gives the effect of an expansionary open market
operation (dM = - dB > 0) on .

The AS schedule in Figure 6 is the asset market equilibrium
schedule under static expectations. It represents the pairs of e and w
that are compatible with asset market equilibrium given that ¢ is equal
to zero. If there is either local asset preference or local good
preference, the AS schedule slopes downward. First consider the effect
of an increase in w. If there is local asset preference, this increase
in w raises the demand for home secdrities directly. If there is local
good preference, the increase in w raises P and lowers ; as shown in
subsection 2.4, The net effect of these induced price changes is to
increase the demand for home securities as shown in subsection 2.3.
Thus, either local asset preference or local good preference is a
sufficient condition for an increase in w to raise the demand for home
securities. Now consider the effect of an appreciation of the home
currency, that is, a decrease in e. This decrease lowers the demand for
home securities directly. It also lowers P and raises ; as shown in

subsection 2.4, The net effect of these induced price changes is to
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lower the demand for home securities. Thus, a decrease in e
unambiguously lowers the demand for home securities. If there is neither
local asset preference nor local good prefefence, the ASschedu1e is
horizontal.

The AR schedule is the asset market equilibrium schedule under
rational expectations given that exchange rate expectations are

compatible with the stability of long-run equilibrium. Under rational

expectations, the AS schedule is just the € = e = 0 schedule. The

vertical arrows show the direction of motion of e. Above AS there is

excess demand for home assets with é = 0, so the home currency must be
expected to depreciate. Long-run equilibrium is a saddle point under
rational expectations as indicated by the arrows.gl/ VAR is the unique
saddle path along which the economy must move followng a disturbance in
order to reacﬁ long-run equilibrium.

The qualitative effects of a transfer of wealth to home residents
on e and w when there is local asset preference are the same whether or
not there is local good preference. These effects are shown in Figure 6.
This disturbance does not affect either of the schedules. Under both

static and rational expectations the home currency appreciates (e0 S <

eO,R < Eb), and the home country begins to run a trade deficit. The
economy moves along either AS or AR back to long-run equilibrium.

The qualitative effects of a contractionary open market operation
on e and w when there is local asset preference are also the same whether
or not there is local good preference. These effects are shown in Figure
7. The AS and AR schedules are shifted down to A; and Aé. Under both

S
static and rational expectations the home currency appreciates, and the
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home country begins to run-a trade deficit. In contrast to the results
obtained with goods prices fixed both home wealth and the exchange rate
are lower in the long-run equilibrium. Since asset accumulation now
depends on w as well as e and since w has declined, e need not return all
the way to its initial value in order to raise asset accumulation to »
zero.

While the qualitative behavior of the nominal exchange rate is the
same with local asset preference whether or not there is local good
preference, the behavior of the terms of trade or real exchange rate
(EB/P) differs in the two cases. We illustrate this result with the case
of‘a transfer of wealth. At the outset note that for this disturbance
the real exchange rate is unaffected in the new long-run equilibrium.
Then focus attention on the impact effects and the adjustmént paths.
First suppose that there is local good preference. It follows from
‘equations (2.22a) and (2.22b) that an increase in w raises P and lowers
3. It also follows ffom these equations that an appreciation of the

nominal exthange.rate causes an appreciation of the real exchange rate:
* * * %* *
d(e + p - p)/de = (1/A)(x2y2 - xzyz)(b7 - b7)ww > 0. (2.26)

As a result the impact effect of the transfer of wealth must be an
appreciation of the real exchange rate, so the real exchange rate must
depreciate along the adjustment path. Now suppose there is no local good
preference. Increases in w and changes in the nominal exchange rate have
no effect on the real exchange rate, so the real exchange rate remains
unaffected by the transfer of wealth. This is a case of nominal exchange

rate dynamics without real exchange rate dynamics.
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The effects of a wealth transfer and an open market operation on e
and w when there is local good preference but no local asset preference
are shown in Figures 8 and 9. The only qualitative difference in the
effects on e and w in this case is that the long-run equilibrium value of
w ié unchanged by an open market operation because asset accumulation is
independent of the exchange rate.

An interesting special case arises when there is local good
preference but no local asset preference and when open market operations
are employed to peg nominal interest rates in both countries. In this
special case movements in P and B do not affect asset market equilibrium,
The effects of a wealth transfer are shown in Figure 10 in which the AS
and AR schedules are horizontal. A transfer of wealth has no effect on
the nominal exchange rate. However, it follows from equations (2.22a)
aﬁd (2.22b) that it does affect the real exchange rate. The impact
effect of the transfer is to raise P and lower 3. These variables return
to their original values as home residents decumulate wealth. This is a
case of real exchange rate dynamics without nominal exchange rate
dynamics;

The effects of a wealth transfer and an open market operation when
there is neither local asset preference nor local good preference are

shown in Figures 10 and 11, The A_. and AR schedules are horizontal even

S
though interest rates are not pegged. There are neither nominal nor real
exchange rate dynamics. A transfer of wealth has no effect on the
exchange rate, but the home country begins to run a trade account
deficit. An open market operation causes the home currency to appreciate

immediately to its new long-run equilibrium value and has no effect on

the trade surplus of the home country.
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Figure 8
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Figure 9
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2.7. Negative net foreign asset positions and stability

A negative net foreign asset position is a net debt of residents of
one country denominated in the currency of the other country
(F or E < 0). Several writers have suggested that negative net foreign
asset positions alone can be a source of dynamic instability.gg/
According to an alternative view presented in this subsection, negative
net foreign asset positions are not an independent source of instability.
Instability can arise only under nonrational expectations or because of
destabilizing specu]ation.gg/

The exposition is simplified by retaining the assumption of local
asset preference [(M + B)/W > E/ﬁ and, therefore, (ﬁ + F)/ﬁ > F/W].
This assumption taken together with our other assumptions implies that
only net foreign asset positions can be negative; net domestic asset

* * * ~
positions are always positive (M+B, N+F>0). W, W,B, M=M,

F,
*
and N = N are all positive. If E and F are positive, B and F may be

* *
negative. However, if there is local asset preference, M + B and N + F
* *
must still be positive. If B and F are negative, B and F and, therefore,

* *
M+B and N + F are positive.

Suppose goods prices are fixed. The Q and & = 0 schedules are the
same as those shown in Figure 3 whether or not there are negative net
foreign asset positions because net foreign asset positions do not enter
the balance of payments equation.

In contrast, the slope of the asset market equilibrium schedule
under static expectations (AS) may be different when there are negative

net foreign asset positions. AS is downward sloping as in Figure 3 in
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the "normal" case. In this case, a depreciation of the home currency
raises the value of ¢ required to clear the asset markets (ee > 0). As
shown by (2.24), since b7 > 37, an increase in w raises the va]ue‘of €
required to clear the asset markets (ew > 0). Thus, an increase in w
must be matched by an appreciation of the home currency if the asset
markets are to remain in equilibrium. However, the AS schedule is upward
sloping as in Figure 12 in the "perverse" case. In this case, a
depreciation of the home currency lowers the value of & required to clear
the asset markets (ee < 0). An increase in w must be matched by a
depreciation of the home currency if the asset markets are to remain in
equilibrium,

The restriction required for the normal case (ee > 0) is always
satisfied if there are no negative net foreign asset positions
(F, E > 0). When F and E are positive, a depreciation of the home
currency unambiguously raises the demand for home securities (Se > 0)
because it raises home and foreign wealth., The restriction required for
the normal case may be violated if either F or § is negative and is
definitely violated if both are negative. If F is negative, a
depreciation lowers home residents' wealth and, therefore, reduces their
demand for home securities. If E is negative, a depreciation raises
foreign residents' wealth. However, their demand for home securities
falls as their wealth rises.

We investigate the stability of long-run equilibrium by analyzing
an unanticipated transfer of wealth from foreign residents to home
residents. Long-run equilibrium is stable under static expectations in

the normal case. The analysis of a wealth transfer in subsection 2.5,
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which is summarized in Figure 3, applies without modification. In the
normal case negative net foreign asset positions do not alter the
qualitative effects of wealth transfers and exchange rate changes on ¢,
Long-run equilibrium is definitely unstable under static expectations in

the perverse case as shown in Figure 12. The transfer of wealth from

foreign residents to home residents (w0 > Wb) raises demand for home

securities. In the perverse case, asset market equilibrium is restored

b

by a depreciation (eO s> Eb) rather than an appreciation of the home

currency, and the home country begins to run a trade surplus (WO,S > 0).
As w rises, the home currency depreciates further. ”The economy moves
along AS away from long-run equi]ibrium.gﬁ/

If speculation is stabilizing, jong-run equilibrium is stable under
rational expectations in both the normal and perverse cases.gé/ As the
arrows in Figures 3 and 12 indicate, long-run equilibria are saddie
points under rational expectations. What is remarkable is that this
result holds not only in the normal case but also in the perverse case.
It is usual to find that if long-run equilibrium is stable under static
expectations,‘it is a saddle point under rational expectations. However,
here long-run equilibrium is a saddle point under rational exbectations
even if it is unstable under static expectations.

Under rational expectations the exchange rate jumps to clear the
asset markets, just as it did under static expectations. Following a
transfer, the world economy reaches long-run equi]ibfium if and only if
it moves along the unique saddle path represented by A

R in Figure 3 in

the normal case and by A, in Figure 12 in the perverse case. If the

R

bidding of market participants causes the exchange rate to jump to €y R
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the exchange rate on the AR schedule corresponding to Wo o it will be said
that speculation is stabilizing. When speculation is stabilizing, the

home currency appreciates, and long-run equilibrium is stable no matter

what the sign of €o° If the exchange rate remains unchanged at Eb or
jumps to any value other than eO,R’ it will be said that speculation is
destabilizing. When speculation is destabilizing, long-run equilibrium
is unstable, as indicated by the arrows in Figures 3 and 12. Under
rational expectations, instability can arise only because of
destabilizing speculation and not because of perverse valuation effects

26/

associated with negative net foreign asset positions.—

Now suppose goods prices are flexible. The & = 0 schedule is
upward sloping as in Figure 6 whether or not there are negative net
foreign asset positions. An increase in w reduces the home trade
surplus. If the trade surplus is to be restored to its previous level,
the home currency must depreciate under our assumption of local asset
preference.

With goods prices flexible, just as with goods prices fixed, the
slope of the asset market equilibrium schedule under static expectations
(AS) may be different when there are negative net foreign asset
positions. AS is downward sloping as in Figure 6 in the normal case. In
this case, a depreciation of the home currency raises the value of ¢
required to clear the asset markets (eé > 0). As shown by (2.25), the
net impact of the direct and indirect effects of an increase in w is to
raise the value of e required to clear the asset markets (e& > 0). Thus,
an increase in w must be matched by an appreciation of the home currency
if the asset markefs are to remain in equilibrium. However, the AS

schedule is upward sloping as in Figure 13 in the perverse case. In
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this case, a depreciation of the home currency lowers the value of ¢
required to clear the asset markets (eé < 0). An increase in w must be
matched by a depreciation of the home currency if the asset markets are
to remain in equilibrium.

The restriction required for the normal case (eé > 0) is always
satisfied if there are no negative net foreign asset positions
(F, E > 0). A depreciation of the home currency raises the demand for
home securities directly by raising home and foreign wealth (Se > 0) and
indirectly by raising the price of home goods thereby raising the home
interest rate and by lowering the price of foreign goods thereby 1oweriﬁg
the foreign interest rate. The restriction required for the normal case
may be violated if either F or E is negative. It has been shown above
that the direct effect of a depreciation on the demand for home
securities may be perverse (Be < 0) if F or 5 is negative and is
definitely perverse if both are negative. The indirect effects may also
be perverse: the price of home goods may fall if F is negative; the
price of foreign goods may rise if g js negative. With goods prices
fixed, a necessary and sufficient condition for the slope of AS to be
perverse is that the direct effect of a depreciation on the demand for
home securities be perverse (Se < 0). However, with goods prices
flexible, Be < 0 is neither a necessary nor a sufficient condition for
the slope of AS to be perverse. For example, suppose residents of both
countries have negative net foreign asset positions (F, E < 0) and that
there is no local good preference (x2 = ;2 and Yo = ;2). Under those
circumstances the direct effect of a depreciation is perverse (Se <0),
but the indirect effects are normal, so the overall effect is

indeterminate.



-52-

The results of stability analysis with goods prices flexible are
similar to those with goods prices fixed. Long-run equilibrium is stable
under static expectations in the normal case. The analysis of a wealth
transfer in subsection 2.6, which is summarized in Figure 6, applies
without modification since in the normal case negative net foreign asset
positions do not alter the qualitative effects of wealth transfers and
exchange rate changes on e. Long-run equilibrium is definitely unstable
under static expectations in the perverse case as shown in Figure‘13

because the A schedule is steeper than the w = 0 schedu]e.zZ/ The

S

transfer of wealth to home residents (w0 > Wb) leads to a depreciation of

the home currency (eo’S > Eb) and a trade surplus (WO,S > 0), and the
economy moves along AS away from equilibrium, gg/lf speculation is

stabilizing, long-run equi]ibriuh is stable under rational
expectations in both the normal and perverse cases.gg/ As the arrows in
Figures 6 and 13 indicate, long-run equilibria are saddle points under
rational expectations. The unique saddle path is represented by Ap in
Figure 6 in the normal case and by ARin Figure 13 in the perverse case.
When speculation is stabilizing, the exchange rate Jjumps to eO,R‘ The
home currency appreciates, and long-run equilibrium is stable no matter
what the sign of eé. When speculation is destabilizing, the exchange
rate remains unchanged or jumps to some value other than eO,R’ and long-
run equilibrium is unstable. No matter whether goods prices are fixed or
flexible, under rational expectations instability can arise only because
of destabilizing speculation and not because of perverse. valuation

effects associated with negative net foreign asset positions.gg/
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3. The Microeconomic foundations of asset demands in open economies

3.1. Overview

Demand equations for assets denominated in different currencies
are based on the solution to a maximization problem faced by an
individual investor. One specification of the problem is very common.
The investor consumes a bundle of goods each of which is produced in a
different country and priced in the currency of the country in which it
is produced. In each currency denomination there is a security with a
fixed nominal value and a certain nominal return. The investor has
initial holdings of some or all of the securities and an uncertain
stream of future labor income. Percentage changes in goods prices and
exchange rates are assumed to follow "geometric Brownian motion." This
assumption implies that successive percentage changes in these variables
are independently distributed no matter how short the time interval and
that the levels of the variables are 1og normally distributed. The
investor maximizes the expected value of discounted lifetime utility.

In early analyses of portfolio selection in a closed economy, the
specification of the investor's maximization problem was simplified by
several assumptions.gl/ First, it was assumed that the portfolio
allocation decision in each period was separable from the saving
decision. Under this assumption the optimal portfolio rule could be
obtained by maximizing the expected utility of return in each period.
Second, no distinction was made between nominal and real returns because
the price level was assumed to be fixed. Third, it was assumed either
that uncertain asset returns were normally distributed or that utility

was quadratic in portfolio return. Fourth, it was assumed that there
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was an asset with a known return, the "safe" asset. These assumptions
yielded the classic portfolio separation results.

More recent analyses of portfolio selection and saving in the
closed economy have employed the tools of stochastic ca]culus.gg/ An
implicit solution for a general version of the investor's lifetime
utility maximization problem has been obtained by applying the
"Fundamental Theorem of Stochastic Dynamic Programming” and Ito's Lemma
on stochastic differentials. In this general case the portfolio
allocation problem is not separable from the saving decision and the
classic portfolio separation results do not hold.

Recognizing the implications of some special assumptions in the
more recent continuous time framework provides some perspective on
earlier contributions. The assumption that the investor's instantaneous
utility function exhibits constant relative risk aversion implies that
the portfolio allocation decision is separable from the saving
decision;gg/ It is Comforting to know that the separability of these
decisions, which was simply assumed in earlier contributions, is implied
by a class of utility functions. The aésumption that the‘percentage
changes in asset prices follow geometric Brownian motion so that the
prices themselves are log normally distrihuted impiies the classic
portfolio separation results.gﬂ/ The very similar assumption that
percentage returns are.normally distributed yields these separation
results in the earlier analyses.

The investor in the open economy must take account of both
exchange rate and price index uncertainty.§§/ Although a foreign
security has a certain nominal return denominated in foreign currency,

its nominal return in home currency is uncertain. Uncertainty about
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real returns arises not only because future values of exchanges rate are
unknown but also because future values of the price index used to
deflate nominal wealth are unknown. Exchange rate and price index
changes are related in general, and the covariance between nominal
returns inclusive of exchange rate changes and price index changes plays
an important role in portfolio choice in an open economy. Changing the
stochastic specification of the price index can have significant effects
on this important covariance.

We begin by laying out a basic model with two assets, a home
security and a foreign security, in subsection 3.2. The implications of
a popular specification of the price index are spelled out in subsection
3.3. In subsection 3.4 we show the effect of imposing relative
purchasing power parity on this popular specification, and in section
3.5 we trace out some consequences of violating the law of one price.
Subsection 3.6 contains a three asset model that is generalized in
subsection 3.7. Finally, in subsection 3.8 we illustrate the

integration of money into the open economy portfolio allocation problem.

3.2. Asset demands in a two asset model with the exchange rate and the

home price index stochastic

Analysis of demands for assets denominated in different currencies
with the tools of stochastic calculus has usually proceeded under two
simplifying assumptions. First, it has been assumed that percentage
changes in prices follow geometric Brownian motion. Second, it has been
assumed that the instantaneous utility function exhibits constant
relative risk aversion [U(E) = (1/y)CY, where € is real consumption, and

y < 1]. Under these assumptions, the solution for optimal wealth



-56-

allocation is the same as the one implied by maximization of an
objective function that is linear in expected return and variance of
return. Thus, the consumer can be viewed as deciding on the allocation

of his wealth by maximizing the objective function
vV = E(dW/R) - (1/2)R[var(di/R)]. (3.1)

W is real wealth, and R is the coefficient of relative risk aversion
[- Tu(€)/u'(C) =1 - 4],

In the two asset model, a home resident allocates a fraction X of
his nominal wealth W to foreign (currency) securities F and the remaining

fraction 1 - ) to home (currency) securities B:

AW = EF, ' (3.2a)

(1 - AW

Hn
lo~)
.

—
w
.
N
o

~

The exchange rate E is the home currency price of foreign currency. Home
and foreign securities are short bonds and have certain nominal returns

. * . 36/
represented by i and i respectively:—

dB/B

idt, ' (3.3a)

dF/F ?dt. (3.3b)
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Real wealth W is nominal wealth deflated by the relevant price index 0:
W =W0o = (B + EF)/Q (3.4)

Relow we will discuss the alternative assumptions about the stochastic
properties of 0 that have been made by different authors. For what
follows it is useful to note that equations (3.2) and equation (3.4)

imply that

1/R = Q/W = AQ/EF = (1 - A)Q/B. (3.5)

We begin by postulating stochastic processes for E and 0:31/

dE/E = edt + oedze, (3.6)

dQ/Q ﬂth + oquq. (3.7)

e and " are the means and 02 and °§ are the variances of the stochastic
processes. z, and zq are standard normal random variables, so dze and
dzq are Wiener processes or Brownian motion often referred to in the
literature as "Gaussian white noise." The covariance between the
stochastic processes is denoted by pqe. The investor's objective
function depends on the mean and variance of the stochastic process
followed by the percentage change in real wealth di/W. 1In order to find
dW/W, we make use of Ito's Lemma. Let H = J(K;,..., K,st) be a twice

continuously differentiable function defined on R"X[O,w). Suppose the Ki

follow geometric Brownian motion:
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dKi/Ki = "idt + oidzi, i=1,...,n. (3.8)

According to Ito's Lemma the stochastic differential of H is given by

dH

J(a0/3K)dK, + (a0/3t)dt + (1/2)ZZ(aZJ/aKiaKj)dKidKj, (3.9)
i iJ

and the product dKidKj is defined by
dzidzj = r.jdt, i jJ=1,...,n, (3.10a)

dzidt

1]
()

i=1,...,n, (3.10b)

where ri. is the instantaneous correlation coefficient between the Wiener

J
processes dzi and dzj.§§/

The stochastic differential of real wealth di is derived from the
expression for real wealth (B + EF)/0 in equation (3.4). dW is equal to
the conventional first differential of this expression plus one half
times the conventional second differential:

d = (1/0)dB + (E/0)dF + (F/0)dE - (W/Q%)d0

+ (1/2)[- (1/0%)dodB + (1/0)dEdF - (E/02)dOdF

+ (1/0)dFdE - (F/Q%)dQdE

2
- (l/OZ)dBdQ - (E/OZ)dFdQ - (F/OZ)dEdQ + (ZW/O3)dQ 1.

(3.11)
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Note that W is not explicitly dependent on time, so there is no dt in the

stochastic differential.
Multiplying equation (3.11) by 1/W, taking account of the
relationships in (3.5), and combining terms yields an expression for

di/W:
dW/W = (1 - A)dB/B + AdF/F + AE/E - d0/Q
+ (1/2)[- 2(1 - 1)(d0/0)(dB/B) - 2A(d0/Q)(dF/F)
_ 2A(dE/E) (dF/F)- 2(d0/Q) (dE/E) + 2(d0/Q)?1.

Application of Ito's Lemma to the products of the stochastic

processes yields

(d0/Q)(dB/B) = 0, (dQ/Q) (dF/F) = 0,  (dE/E)(dF/F) = 0,

o dt, (do/Q)? = o _dt,

(d0/Q) (dE/E) = g .

p.: is defined as is the covariance.

ij %% i;

The following example shows how the terms in (3.13) follow from Ito's

Lemma. The product of (3.6) and (3.7) is

_ 2
(dQ/Q) (dE/E) = qudt + "q°edtdze + sothdzq + oqoedzqdze.

(3.14)

(3.12)

(3.13a)

(3.13b)
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The first term on the right hand side is second order of magnitude,
approximately zero. The product dtdzi is zero because dzi is white
noise. Therefore, the second and third terms disappear. Since the
variance of a continuous time process is proportional to time, the
standard deviation term dzi is of the order of magnitude of the square

root of dt.gg/ Therefore, the last term becomes

opoedzpdze = opoerpedt = opedt.
Thus (3.14) reduces to the expression for (dQ/0)(dE/E) in (3.13b).

The final expression for diW/W is obtained by substituting equations (3.3),
(3.6), (3.7), and (3.13) into equation (3.12):

di/R = [(1 - A)i + ;\? + Ae - L Ao+ oé]dt

qe

+ Aoedze - oqdzq. (3.15)

The expected value of di/W is given by the coefficient of dt since the

expected value of the dzi terms is zero:

~ o~ . * 2
E(dW/W) = (1 - + A1+ - - + . .16
(dW/W) ( A)1. Al A€ nq que oq (3.16)
Using Ito's Lemma to evaluate (dﬁ/ﬂ)2 yields
2 _ ;.22 2 ;
(dR/M)“ = (a % - 2que + orq)dt. (3.17)
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The variance of di/N is the coefficient of dt in (3.17):

~omy 22 2
var{dW/W) = A O - prqe + % (3.18)
The home consumer maximizes his objective function

v = E(dR/R) - (1/2)R[var(dW/R)] (3.1)

with respect to his choice variable A, the share of foreign securities

in his portfolio. The optimal portfolio rule is
= (I/RA)T +e-1i 4+ (R-1p ] 3
A= (1/ oe) i+e-1+(R- )pqe_. (3.19)

The home investor's demands for foreign and home securities are

given by equations (3.2) which are repeated here for convenience:

EF

AW, (3.2a)

v
1]

(1 - AW, (3.2b) -
where A is given by equation (3.18). The partial derivatives of these

demands for securities with respect to the expected return differential

in favor of foreign securities are
* . 2 * .
3EF/3(1 + ¢ - 1) = W/Ro, = - B/a(i + e - 1), (3.20)

As risk aversion or the variance of the exchange rate increases, demands for

securities become less sensitive to changes in the expected return differential
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In a model with two securities, the securities must be gross

substitutes:
* 2 *
3EF/a(1 + €) = w/Roe = - 3B/3(i + €), (3.21a)
2EF/a1 = - W/Ra> = - aB/ai. (3.21b)

However, we show below that in a model with three securities, the

securities need not be gross substitutes.

3.3. Implications of a popular specification of the home price index

Additional results can be obtained by assuming a particular

40/

specification of the home price index Q:—
- *
0 = PIB(eh) ", (3.22)

P is the home currency price of home goods. ; is the foreign currency
price of foreign goods. The "law of one price" holds, so the domestic
currency price of foreign goods is Es.‘ B is the share of expenditure
devoted to foreign goods.

The exchange rate follows the stochastic process (3.6), and the

prices of both goods foT]ow geometric Brownian motion:ﬂl/

dP/P = n dt + o dz_, 2
/ " 092, (3.23a)
* %

dP/P = n*dt + oz, ~ (3.23b)

p
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2
" and w; are the means and oi and o; are the variances of the price

processes. dzp and dz; arevBrownian motion. The covariance between the
two price processes is pp;. The covariances of the exchange rate
process with the two price processes are ppe and p;e. We note here in
passing that equations (3.6) and (3.22) imply that purchasing power
parity (P = E;) does not hold in general. We return to this point in
subsection 3.4.

In subsection 3.2 we specified a stochastic process for the domestic
price index Q. In this subsection the stochastic process for Q is implied
by the specification of the price index given by equation (3.21) and the
stochastic processes for E, P, and 3 given by equations (3.6), (3.22), and
(3.23) respectively. In subsection 3.2 we showed that the only parameter
of the stochastic process for Q that enters the optimal portfolio rule is
the covariance of this process with the stochastic process for the exchange

rate p__. The expression for Pae implied by equations (3.21), (3.6), (3.22),

qe
and (3.23) is obtained by applying Ito's Lemma twice. First, it is used to

find dQ/Q. Then, it is employed to evaluate the product (dO/Q)(dE/E):ﬁg/

(d0/Q) (dE/E) = [(1 = By, + 805 + BoheJdE. (3.24)
That is,
2
Pge = (1 - B)ppe + Bog + Bp;e. (3.25)
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The specification of the home price index given by equation (3.21)
implies that the optimal portfolio rule depends on the share of expenditure

devoted to the foreign good. Substituting (3.25) into (3.19) yields:
A= (/R G + e =i+ (R- DI - ) + go? + go* 1}. (3 26)
e | Ppe e = PPpelts 19

In section 2 it was shown that the properties of portfolio balance models
with postulated asset demands depend critically on whether there is local
asset preference. It seems clear that there is local asset preference
in most countries. A widely accepted explanation for local asset
preference is that foreigners allocate a larger share of their portfolios
to foreign assets than home residents because they devote a larger share
of their expenditure to foreign goods. Therefore, it is interesting to
ask whether the portfolio rule of equation (3.26) implies a positive
association between the share of wealth devoted to foreign securities 2
and the share of expenditure devoted to foreign goods g.

It turns out that A does not necessarily rise when g increases.

The derivative of A with respect to g can be written as

9r/ 3B = (ax/apqe)(apqe/as), (3.27)
where
/30 = (R - 1)/Re2 - (3.28)
qe e’
d /as = - + 02 + p* (3.29)
Pae Ppe. 7 % T Ppec .
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An increase in the correlation hetween the price index and the
exchange rate pqe raises A if and only if the coefficient of relative
risk aversion R is greater than one. If E is the only stochastic

variable so that p__ =

* = . . e
pe = Ppe 0, then an increase in g definitely

raises p In this case, R > 1 is a necessary and sufficient

qe’

*
condition for an increase in g to raise A.ﬂé/ If E, P and P are all
stochastic variables, the analysis is somewhat more complicated.

In this case, R > 1 implies that an increase in g raises A if and

only if an increase in B raises p Presumably ppe > 0 and p*_ < 0,

qe’ pe

SO apqe/as > 0 if and only if the exchange rate variance oi is larger
than the sum of the absolute values of the covariances of the exchange
rate with the two prices.ﬂﬂ/The result that aA/apqe > 0 if and only

if R > 1 arises because real wealth is the ratio of two stochastic
variables, nominal wealth and the price index. Applying Ito's Lemma
to this ratio yields an expression for the mean of the percentage
change in wealth in equation (3.16) which includes - que’ Therefore
- pqe is included in the numerator of the portfolio ru1e.5§/

The portfolio rule (3.19) can be rewritten in two intuitively
appealing forms whenever the exchange rate and the price index follow
geometric Brownian motion. This rule can be rewritten in a third
intuitively appealing form in the special case of the popular
specification of the price index in (3.22).

The optimal portfolio rule (3.19) can be viewed as a weighted
average of the minimum variance portfolio rule and the logarithmic or

. s . . 4 . . .
"international investor's" portfolio ru]e.—gf The minimum variance

portfolio rule (AM)‘is obtained by minimizing (3.17) with respect to i:
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Ay = o /o2 (3.30)
M~ Pqe’ % -9t

If the investor's utility function is logarithmic [U(€) = InC], then
R = 1. The logarithmic portfolio rule (AL) is obtained by setting R = 1

in equation (3.26):

2,/ * .
A = (1/o2)(i + e - i), (3.31)
e
This rule has often been referred to as the international investor's
portfolio rule because it is independent of expenditure shares., The
optimal portfolio rule can be written as a weighted average of A

M

and AL:

V= LR - D/RIpg/od) + (WRLYA T + e - 1. (3.32)
As the coefficient of relative risk aversion R approaches infinity the
optimal rule approaches the minimum variance rule. As R approaches one
the optimal rule approaches the logarithmic rule. The covariance term
Pge enters only through the minimum variance portfolio, and the return
differential enters only through the logarithmic portfolio.
The optimal portfolio can also be written as the sum of the
minimum variance portfolio and a zero net worth "speculative"
47/

portfolio.— Writing the shares of the optimal portfolio in terms

of deviations from the shares of minimum variance portfolio yields
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A=p /02 + (1/R02)(i* +e-1-0.) (3.33a)
ge’ “e e qe’? - .
Loxe(1-ptod) - (IRAE +e-1 -0 (3.33b)

ge’ “e e qe

The shares of the minimum variance portfolio, M and 1 - Ay, sum to
unity. Therefore, the shares of the speculative portfolio, Ag and - Ag
where

Ag = (1/Ro§)(? fe-1-o0.), (3.34)

qe
must sum to zero.

Finally, in the special case of the popular specification of the
price index in (3.22), the optimal portfolio can be written as the sum
of an "expenditure share" portfolio and two zero net worth portfolios.
In this case pqe is given by (3.25). Therefore, the minimum variance
portfolio can be written as the sum of the expenditure share portfolio

and a zero net worth "hedge" portfolio:
2
ay = 8+ (1/0)I(1 - B)ppe + Bp;e]. (3.35a)
_ 2
1-ay=1-8-(1/g)I(1 - Bley, * eo;e]. (3.35b)

The expenditure shares sum to unity. Therefore, the shares of the hedge

portfolio, Ay and - Ay where

Ay = (V/62)L(L = B)opg + Bohe), (3.36)
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must sum to zero. Note that if E is the on]j stochastic variable so
that Poe = p;e = 0, then the minimum variance shares are simply the
expenditure shares. If E, P; and ; are stochastic, the minimum
variance shares deviate from the expenditure shares when exchange

rate changes are associated with changes in goods prices. Substituting
equations (3.35) into equations (3.33) confirms that the optimal
portfolio can be written as the sum of the expenditure share portfolio,
the hedge portfolio, and the speculative portfolio. Of course, the
hedge portfolio and the speculative portfolio could be added together
so that the optimal portfolio could be expressed as the sum of the

expenditure share portfolio and a single zero net worth portfolio,

3.4. Implications of relative purchasing power parity

When separate stochastic processes are specified for E, P, and ; as
in subsection 3.3, the relative price of foreign goods (E;/P) is free to
vary. Here we explore the implications of assuming that relative
purchasing power par{ty holds, that is, that the relative price of
the foreign good is constant (E;/P =k, s0 E = kP/S). Given

refative PPP the stochastic differential of F is
* * **2 * %
dE/E = (dP/P) - (dP/P) + (dP/P)€ - (dP/P)(dP/P). (3.37)

e . * ok * k 2 * %
Substituting in expressions for dP/P, dP/P, (dP/P)“, and (dP/P)(dP/P)

obtained using (3.22), (3.23) and Ito's Lemma yields

2
d = I x _ - o*dz*, .
E/E (np ™ + op ppp)dt + odep odep (3.38)
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Thus, the expected percentage change in the exchange rate is

2

= - a* g - o ¥, 3.39
EE T T T T % T Ppp (3.39)

Evaluating (dE/E)2, (dP/P)(dE/E), and (dP/P)(dE/E) yields

(dE/E)2 = (o2 + : 20 *)d (3.40a)
= °p °p - ppp) t, .40a
(dP/P)(dE/E) = (oi - Rt (3.40b)

* % 2
(dP/P)(dE/E) = (- o; + pp;)dt. (3.40c)

Thus, the variance of the exchange rate and the covariances of the two

prices with the exchange rate are

2

2 _

Gg = O + o; - 2pp;, (3.41a)
o = k- ok, (3.41b)
pe p pp

2

* = _ q% *
Ppe o5 + ppp'. (3.41c)

It has been argued that when relative PPP holds, the investor does

not face exchange risk.ﬁg/ It is true that e, 02, Ppe’ and p*_can be

pe
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eliminated from the optimal portfolio rule (3.26) with the use of the

relationships in (3.39) and (3.41):

2 2
2
= + og* . * + -k ko gk oo o
A= (IR + g - 2o 5) J[T + my - ot 4 b - o
-1+ (R-1)(d% - p )] (3.42)
P~ °pp

However, whether this observation confirms the view that the investor
does not face exchange risk is a question of semantics. Other
expressions for the optimal portfolio besides (3.42) are consistent with
relative PPP. For example, using the relationships in (3.41) to solve
for p* in terms of oz, 02, and p

pe e’ % pe’
(3.26); and collecting terms yields

substituting the result into

2\ ¥ .
A= (l/Roe)['l +e-1+ (R - l)ppe] (3.43)
2
X . * .
in which n;, o;, p;e, and ppp do not appear. A1l that relative PPP

*
implies is that E, P, and P are tied together so that specification of
stochastic processes for any two of the three variables implies a

stochastic process for the third.

3.5. Price index - exchange rate covariance and the law of one price

The optimal portfolio rule depends on the covariance between the
price index and the exchange rate pqe unless the coefficient of relative

risk aversion equals one. In their survey of the literature on
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international portfolio diversification, Adler and Dumes (1983) report
that for many countries the covariance between the consumer price index
and the exchange rate is low in monthly data. This finding suggests
that it is worth asking what might cause the covariance to be low.

In exploring for possible causes of a low price index - exchange
rate covariance it is useful to adopt a general specification of the
price index, one in which neither relative PPP nor the law of one price
is imposed. Suppose that the home currency price of foreign goods Pf is
equal to the product of the exchange rate E, the foreign currency price
of foreign goods, and a variable representing the (proportional)

deviation from the law of one price V:
*
P = EPV. (3.44)
Then, the price index is given by
- *

q = PL-Bepv)E. (3.45)
The exchange rate, the price of home goods, and the price of foreign
goods follow the stochastic processes (3.6), (3.22), and (3.23)
respectively, and the deviation from the law of one price follows

geometric Brownian motion:

dV/V = n dt + 04z . (3.46)
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The expression for Pae implied by equations (3.45), (3.6), (3.22),
(3.23), and (3.46) is obtained by applying Ito's Lemma twice, first to
find dQ/Q and then to evaluate (dQ/Q)(dE/E):ﬂg/

(d0/Q) (dE/E) = [(1 - B)p,, + go? + Bo%e + Boye Jdt. (3.47)
That is,
N 2
Pge = (1- B)ppe‘+ Bo + Bp;e + Bpyas (3.48)
Given that pij = °i°jrij’ pqe is equal to zero if and only if

= - ik
0=(1-2B)or + Bo, + sopr

p"pe be + BOT e (3.49)

e

If goods prices are nonstochastic or if the correlations of E with P and
* .

P are zero, zero covariance between E and 0 implies that the correlation
between the exchange rate and the deviation from the law of one price

must satisfy:
= -0 /0 . - (3.50)

If Oy = 0,5 @ perfect'negative correlation between E and V makes the

covariance between Q and E equal zero. If goods prices are nonstochastic
= * = = 5 ] : 3 2 .

or rpe rpe 0, Pqe 0 implies systematic deviations from the law of

one price. In more general circumstances, condition (3.49) might be

satisfied even if there were no deviations from the law of one price.
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3.6. Asset demands in a three asset model with exchange rates and the

price index stochastic

In the two asset model of subsection 3.2 assets are gross
substitutes as they are in all two asset models. However, in models with
three or more assets, the possibility arises that some assets may be
complements. Whether assets are substitutes or complements depends on
the association between the returns on the assets. If the interest rate
on the first asset rises and the returns on the second and third assets
are highly correlated, the demand for second asset may rise while the
demand for the third asset falls, or vice versa.

In this subsection we spell out the conditions under which assets
are complements in a three asset generalization of the two asset model of
subsection 3.2. The objective function V is given by equation (3.1).

The investor allocates a proportion M of his nominal wealth W to the
first foreign security Fl’ a proportion Ay to the second foreign security

F2’ and the remainder to the home security B:

AM = EF o, | (3.51a)
AM = EF ), (3.51b)
(1= 2 = AN = B. (3.51c)

Ei’ i=1, 2, is the home currency price of foreign currency i. The
first foreign security, the second foreign security, and the home

* *
security have certain nominal returns represented by i], iz, and i

respectively:
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*

dFI/F] = 11dt, ‘ o (3.52a)
\ « :

dFZ/FZ = 12dt, (3.52b)

dB/B = idt. (3.52c)

_Real wealth W is nominal wealth deflated by the price index:
W=W0=(B+ ElF1 + EZFZ)/Q' - (3.53)
Equations (3.51 and (3.53) imply
/N = /W = MOU/ENF) = LO/ESF, = (1 - A - 2,)0/B.  ~ (3.54)

The two exchange rates and the price index follow geometric

Brownian motion:

dEllE1 = eldt + oldzl, (3.55a)
dE,/E, = e,dt + oz, (3.55b)
do/Q = mgdt + o dz . ‘ | (3.55¢)

9 qg
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The second order terms utilized below are

(do/Q)? = ogdt, (3.56a)
(dQ/Q)(dE4/E) = pgqqdt, (3.56b)
(d0/0) (dE,/E,) = pgodt, (3.56c)

(dE,/E,)(dE,/E,) = oypdt. (3.56d)

Calculating the stochastic differential of W using Ito's Lemma,
dividing through by W, and substituting in the expressions in (3.56)

yields
di/R = [(1 -2 - %)+ *1 1t A21 + At e - T
+ 0 - A - A Jdt
q - *Pql T *2Pq2
- chdzq + )\lcildz1 + >‘2°2d22' (3.57)

The expected value and variance of dd/R are given by
di/R) = (1 i+ A i
EGR/R) = (1 - 2 = )T+ g1 + 0005 + 0y + dpey = 7y
+ 02 - A - (3.58a)
q = *Pq1 ~ *2Pq2’ .

var (dW/W) = o + Ago - 2x p - 2x2pq2 + lexzplz. (3.58b)
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Substituting these expressions into the objective function (3.1) and
setting the partial derivatives with respect to Aland A, equal to zero

yields two equations in Al and Aot

2 _ % .
R(olx1 + p12A2) =T+ e -1+ (R - l)pql, (3.59a)
R 2 _ % .
These equations can be rewritten in matrix form:
ReA = § + (R - 1)p. ‘ ‘ (3.60)
where
— — — —x — — =
a=|of °12 iJ—Al S= )iyt 27 ] Pq
2 N * + .
P g, {» s i €, - 1 |, p .
| "12 2 | | "2 | 2 2 4 |92 _|

£ is the variance-covariance matrix for exchange rate changes. 1\ is the
vector of the portfolio shares devoted to the first and second foreign
securities. ¢ is the-véctor of differentials between the expected
nominal returns on the first and second foreign securities and the home
secufity. » is the vector of covariances of the price index with the two

exchange rates.
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The portfolio rule can be obtained by inverting RQ:
A= [(R- DRI+ (1/R)a ts. (3.61)

This rule is ana]bgous to the rule obtained in the two asset model. The
shafe of wealth devoted to a sing]é foreign security is replaced by a
vector of shares. The inverse of the variance of exchange rate changes
is replaced by the inverse of the varince-covariance matrix of changes in
exchange rates. The single expected nominal return differential is
replaced by the vector of expected nominal return differentials. The
covariance of the price index with one exchange rate is replaced by a
vector of covariances of the price index with exchange rates.

In equation (3.60) the optimal portfolio shares are expressed as
a weighted average of the shares of the minimum variance portfolio
Ay = gflg and the logarithmic portfolio i = gflg, The structure of the
logarithmic and minimum variance portfolios in the three asset model is
analogous to the structure of those portfolios in the two asset example:
return differentials enter only the logarithmic portfolio and covariances
of the price index with exchange rates enter only the minimum variance
portfo]io.‘

The portfolio rule can also be written as the sum of the minimum
variance portfolio A =.gf{g and a zero net worth speculative portfolio
Ag= 28 - o)

A= 52'134 (l/R)_&z'l(_G_ - p). (3.62)

5 - p is a vector of expected real return differentials.
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In a three asset model it is possible for assets to be complements.
The partial derivatives of the three security demand functions (3.51)

*
with respect to i, are

2
12)

aAIW/a?l W/Rcf(l -r (3.63a)

MM/ 1 = = [W(oy/0,)r, 1/RGE(1 -r2,) (3.63b)
M/ 314 1192012 1/Rey (1 -ry5), '

- W[ - (oy/op)r, IReT(1 - PP ) (3u63c)

*
(1 - A - AZ)W/811

An increase in the nominal return on the first foreign security raises
the demand for that security, as always. The two other assets are

gross substitutes for the first foreign security if both cross partials
are negative, that is, if the correlation between the nominal returns on
the two foreign securities, which is just the correlation between the two
exchange rates, is positive but less than 02/01. If the two exchange
rates are positively correlated and have variances that are roughly
equal, the three seturities are definitely gross substitutes. Negative
correlation between the two exchange rates implies that the two foreign
securities are complements. Positive correlation and a large enough
value of 01/02 imply that the fipst foreign security and the home
security are complements. Thus, in a three asset model, making the
assumption that the assets are gross substitutes is equivalent to
imposing restrictions on the correlations between the nominal returns on

assets,
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3.7 Asset demands in a general model with exchange rates and the price

index stochastic

The three asset model can be easily generalized to the case in
which there are N foreign securities and a home security. By analogy the

optimal portfolio rule can be written in two ways:

A= [R- DRI+ (/R s, (3.64a)
_ o1 -1
A=8 p+ (1/R)2 (8- e). (3.64b)
Ay = gfyg is the minimum variance portfolio, A =_g'¥§ is the logarithmic
portfolio, and A, = gfl(g - e) is the zero net worth speculative

S
portfolio. A is the N dimensional column vector of the shares of the N

foreign securities in the optimal portfolio. Q is the NxN variance-
covariance matrix for the changes in the N exchange rates, which are
defined as foreign currency prices of the home currency. p is the N
dimensional vector of covariances of the price index with the N exchange
rates. & is the N dimensional vector of return differentials, $n e, - i
n=1,...,N. AM’AL’ and_&S are all N dimensional vectors. For the rules
A, AM’ and AL’ the home security share is one minus the sum of the N
foreign security sharei; for the rule AS’ the home security share is the
negative of the sum of the N foreign security shares.

The basic structure of the general model is the same as that of the
two and three asset models. The logarithmic portfolio is not sensitive

to the choice of assumption regarding price index dynamics. However, the

minimum variance portfolio is sensitive to this choice. Different
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assumptions about price index dynamics made by various analysts are

reflected in different p vectors.

3.8. Integrating money into the microeconomic theory of asset demands

The portfolio rules of subsections 3.2 to 3.7 are rules for
allocating nominal wealth among interest bearing securities. If the mean
and variance of the change in real wealth are the only arguments in the
objective function, non interest bearing money is not held in portfolios
because it is dominated by securities denominated in the same currency
that pay a certain nominal return. Money has been integrated into the
microeconomic theory of asset demands by assuming that real money
balances enter the investor's objective function. Some analysts Justify
the procedure by arguing that real balances as well as goods are inputs
into a "production function" for consumption, so utility can be expfessed
as a function of real balances and goods.ég/ Others argue that an
investor with higher real balances has more leisure because he need
make fewer trips to the bank.él/ There is a lively debate about whether
it is useful to assume that real balances enter the investor's objective
function. We make no attempt to summarize that debate here;§g/ Rather
we report some of the results that have been derived under the assumption
that real balances enter the investor's objective function.

The investor's aughented objective function VA is assumed to be the

sum of V in equation 3.1 and a function of real balances Z(M/0), where

Z' > 0 and 72" < 0:

VA = E(dN) - (1/2)R[var(dR/R) ] + Z(M/0). (3.65)
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The investor allocates a proportion A of his nominal wealth to foreign

securities, a proportion p to home money M, and the remainder to home

securities:
AW = EF, (3.66a)
W = M, (3.66b)
(1 - A - u)W=8. (3.66¢)

The expected value and variance of dR/N become
. * 2
E(dR/R) = (1 - 2 - p)i + Ai + 2e - Ty " Ao+ o5, (3.67a)

_ .22 2
var(dW/W) = x‘ Op = 2Apge * - (3.67b)
Substituting the expressions (3.67) into VA, noting that
M/Q = uW/0, and setting the partial derivatives with respect
to A and u equal to zero yields
2

*
i+e-1-p_~-R(r, -p

qe o ) =0, (3.68a)

i - [2'(w/Q) J(W/Q) = 0. | (3.68b)

Solving (3.68a) for the share of foreign securities A yields exactly the

same expression as the one in equation (3.19), which is derived from the



-82-

two asset model with no money. Equation (3.68b) implies a value for the
share of money u given values for W/Q and i. Below we assume some
specific forms for the function Z(M/Q) and solve explicitly for u. The
share of home securities is determined as a residual.

The optimal portfolio has some interesting properties. The
investor can be viewed as making his portfolio allocation debision in two
steps. First, he divides his portfolio between foreign securities and
total home assets, money and securities, according to equation (3.68a).
Then, he expands his money holdings until equation (3.68b) is satisfied.
The rest of the portfolio goes into home securities. A change in wealth
or the home interest rate alters the holdings of all assets, but a change
in the foreign interest rate affects only holdings of home and foreign
securities. Changes in the transactions demand for money are changes in
Z'. Since these changes do not affect equation (3.68a), the resulting
adjustments in money holdings are matched one for one by adjustments in
home security holdings. A1l of these properties are reflected in the
basic specification of asset markets of section 2, except that in the
basic specification money demand does not depend on wealth.

Assuming specific forms for Z(M/Q) makes it possihle to solve

-

explicitly for u or the demand fof real balances. First, suppose

53/

Z(M/Q) = aln(M/Q). Then 7' = o/(M/Q), and according to (3.68b) the

demand for real balances is

M/Q = (a/i)(W/Q). , (3.69)
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Now, suppose Z(M/Q) = (M/O)¢/¢. Then Z' = (M/Q)‘b'1 and the demand for

real balances is

1
mQ = (Wig)l-e. (3.70)

If the underlying utility function displays constant relative risk
aversion, U(C) = EY/Y, the solution of the lifetime consumption problem
implies that optimal real consumption € is a constant fraction of real

54/

wealth W at every point in time.>~ In this case the demand for money

can be written as

1
Mo = (T,
with real consumption as the "activity" variable.

Under an alternative set of assumptions money demand depends on
real income Y. Suppose that a measure of real transactions is given by
kY and that the augmented objective function VA is equal to the sum of V
in equation (3.1) and a function that is linear homogeneous in real
balances M and real transactions Z = ﬂw(kV)l'w where 0 < y < 1. In this

case Iy = wﬂw-l(kV)l'wﬁ and money demand is given by

1
M= kY(yiyi) oY,
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The arguments of this money demand function are the same as those of the
money demand function in the basic specification of asset markets of
section 2 except that the arguments of this money demand function include

real wealth.

4, Conclusions

The microeconomic theory of asset demands discussed in section 3 implies
some but not all of the properties of the basic specification of asset
markets in section 2. Under the assumptions of section 3 the demand for
the sum of assets denominated in each currency is homogeneous of degree
one in nominal wealth, and the demand for money in each country depends
on the return on the security denominated in that country's currency but
not on the return on securities denominated in other currencies.
However, under these same assumptions the demand for money depends on
real wealth. Since the conclusions of macroeconomic analysis often
depend crucially on the form of asset demand functions, it is important
to continue to explore the implications of the microeconomic theory of
section 3 and other microeconomic approaches.

The consumer of section three arrives at his asset demands by
maximizing his utility given interest rates and the parameters of the
distributions of prices and exchange rates. Of course, the distributions
of prices and exchange rates are not invariant to changes in the
distributions of policy variables and stochastic components of tastes and
technology. It has been recognized that a very important item on the
research agenda is imbedding consumers' asset demands based on utility
maximization in a general equilibrium model in which the distributions of

55/

prices and exchange rate are determined endogenously.,—



Appendix 1

In this appendix it is shown that the determinant of the

differential equation system made up of equation (2.22c) and equation

(2.25) with ¢ = e is always negative. Thus, with flexible prices
stationary equilibrium is always a saddle point. In the perverse case of

subsection 2.7 this result implies that the AS schedule is steeper than

the w = 0 schedule.
Let G represent the matrix of coefficients of the differential

equation system made up of equation (2.22c) and equation (2.25) with

e. Then,

€

det G = - (eeC6 + ewCS), (A1.1)

where 05 and C6 are defined below equations (2.22) and eé and eh are

defined below equation (2.25). A lengthy and tedious derivation yields
* * *
det G = Hl{(M +B+B)N+F + F)a

* * ~% * % * % * *
- HZ(N +F + F)[xp(szw + szw) + szw(xzw + xzw)]

* . *x * *x *
- H3(M + B+ B)[yp(szw + szw) + szw(yzw + yzw)] < 0, (A1.2)



-

- 2y (o o]
Hy (5252/5 A )(xp + X W) <0,
Hy = - (bimp' bpml)/m1 > 0,
Ho =

Bxnkx /n
3 bi"p/"i > 0.
A > 0 is defined below equations (2.22). In the derivation use is made

of the relationship in footnote 8.

With flexible prices the difference between the slope of the AS

~ schedule and the slope of the Q 0 schedule is given by

(de/dw)AS - (de/dw)& 0" - (1/eéc5)(eéc6 + EQCS)’ (A1.3)

(l/eéCS)(det G).

If C5, C6’ and e& > 0 but €' < 0, both (de/dw)A and (de/dw)& - pare

1
€ S
positive, Asis steeper because det G is always negative, If C6’ eé, and

e& > 0 but C5 < 0, both (de/dw)Ag and (de/dw)& - p are negative. AS is

flatter because det G is always negative.



Appendix 2

In this appendix we derive an expression for the covariance of the
stochastic processes for the domestic price index and the exchange rate
pqe when the exchange rate E, the home currency price of home goods P,
the foreign currency price of foreign goods 3, and the deviation from the
law of one price all follow geometric Brownian motion. The home price

index is given by
0 = PL-B(EPv)B, S (A2.1)

The stochastic processes for E, P, 5, and V are reproduced here for

convenience:
dE/E = edt + oedze, _ (A2.2a)
dP/P = = dt + o dz_, .2b
/ L %, Zp (A2.2b)
dP/P = n*dt + o* dz* (A2.2c)
- '"p O'p Zp, . .C
dv/v = nvdt + ovdzv. (A2.2d)

Calculating the stochastic differentia]IdQ, multiplying it by 1/0,

and collecting terms yields
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dQ/Q = (1 - g)dP/P + BdE/E + sds/s + gdV/V

+(1/2) {- (1 - B)[(dP/P)? + (dE/E)? + (dP/P)% + (av/V)?]

+ 28(1 - 8)L(dP/P)(dE/E) + (dP/P)(dP/P) + (dP/P)(dV/V)]
+ 2620 (dP/P)(dE/E) + (dP/P)(dV/V) + (dE/E)(dV/V)]}. (A2.3)

Substituting the processes (A2.2) into (A2.3) and using Ito's Lemma to

evaluate the products of processes transforms (A2.3) into
; | ) 2.2, 2.2
dq/0 = [(1 - B)ﬂp + Be + gm, + pr, - B(1 B)(op togt o+ o)

+ 28(1 - B)(pe +p* 4+ p )+ ZBz(p;e + p;V + 1dt

p - Ppp " Ppv Pev)

- * *
+ (1 s)opdzp + Bodz, + Bopdzp + Bo,dz (A2.4)

v

Using Ito's Lemma to evaluate the product (dQ/Q)(dE/E) yields

_ 2
(d0/Q) (dE/E) = [(1 - B)ppe + Bog + Bp;e + Bp,gJdt. (A2.5)
That is,
- _ 2
Pge = (1 = Blo + Bog + Bp;e * 8Py an | (A2.6)

qe pe



Footnotes
* Tﬁe authors appreciate helpful comments made by Michael Adler, Shoichi
Katayama, and participants at the conference held at Princeton University
in May 1982 to discuss preliminary drafts of chapters 13 through 23,
especially Peter Kenen, Jorge de Macedo, and the two discussants of this
chapter, Jacob Frenkel and Tim Padmore. This paper represents the views
of the authors and should not be intefpreted as reflecting the views of
the Board of Governors of the Federal Reserve System or other members of
its staff, .
1/ Almost all the contributions to the literature on asset markets in
open economies in the references of this chapter were published in 1975
or later. Many important contributions were published before 1975,
Bryant (1975) provides an excellent assessment of empirical research on
financial capfta] flows up to the mid 1970's. He includes in his
references most of the important theoretical and empirical analyses
dealing specifically with asset markets in open economies that were
available when he wrote.
2/ The portfolio balance approach to macroeconomic modeling was
developed by Metzler (1951) and Tobin (1969).
3/ This argument is often referred to as the Lucas (1976) critique.
4/  Throughout the rest of this paper home currency securities and
foreign currency securities are referred to as home securities and
foreign securities respectively. In order to simplify the analysis, we
assume that there are no home and foreign capital stocks and, therefore,
“no equity claims on those capital stocks. Models with capital stocks and
equity claims are discussed by Bruce and Purvis in chapter 16 and by

Obstfeld and Stockman in chapter 17.
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5/ We assume that the sum of the partial derivatives of each asset

demand function with respect to its first four arguments is zero so that,

4
for example = m = 0. Under this assumption expressing any asset demand
k=0

as a function of nominal returns is equivalent to expressing it as a
function of real returns since the expected rate of change of the price
of a country's consumption bundle in terms of its currency can be
subtracted from all nominal returns without changing the value of the
asset demand.

6/ Precisely, the assumption that expectations are static implies

that e is exogenous. However, it is usual to specify paths for the
exogenous variables other than e that lead to a unique value for the
steady state actual rate of depreciation, and it is natural to set ¢
equal to that value. Throughout this section it is assumed that the

asset stocks available for the public to hold do not change continuously

over time (ﬁ = ﬁ = é =F =0). Steady states are stationary states in
which the actual rate of depreciation is equal to zero, so it makes sense
to set e equal to zero under static expectations. Kouri (1976) develops
a model in which residents of the home country face a fixed foreign
currency price of the single world good and allocate their wealth between
home and foreign money. He sets the exogenous expected rate of
depreciation equal to the exogenous positive rate of growth of home money
under static expectations.

7/ Models that allow for currency substitution have been constructed by
Girton and Roper (1981), Kareken and Wallace (1981), Lapan and Enders

(1980), and Nickelsburg (1983) among others. In most contributions
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currency substitution is defined as substitution among national moneys
defined as currency and coin plus deposits that bear non market related
or zero rates of interest. According to Girton and Roper, currency
substitution warrants special study because moneys are the only financial
assets that have their stated returns, if any, fixed in terms of
themselves. Girton and Roper employ postulated money demand functions.
Kareken and Wallace, Lapan and Enders, and Nickelsburg assume that moneys
are the only stores of value in models with overlapping generations
composed of individuals who maximize explicit utility functions.

8/ If goods prices, outputs, and initial asset holdings are taken as
exogenous, the model of equations (2.9) is representative of short-run
portfolio balance models of international financial markets. Other
models of this type are employed by Black (1973), Dooley and Isard
(1982), Frankel (1983), Freedman (1977), Girton and Henderson (1977,
1976a, 1976b), Henderson (1979), Herring and Marston (1977a, 1977b),
Hewson and Sakakibara (1975), Kouri and Porter (1974), and Marston
(1980). When short-run portfolio balance models are used to analyze a
regime of flexible exchange rates, it is usually assumed that exchange
rate expectations are static or regressive.

9/ Under the basic specification the derivative of the excess demand

for foreign securities with respect to the exchange rate,

* * %* %* %* -

f7F + fSPY + f7 (N+F) -F,
. . ) * ] * * * * *
is negative if 0 < f7, f7 < 1 since fSPY = - nSPY = - N.

10/ A balance of payments condition or one or more goods market
equilibrium condition or both are added to the asset market equlibrium

conditions in the portfolio balance models of Allen and Kenen (1980),
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Boyer (1978, 1977, 1975), Branson (1977, 1974), Bryant (1980), Calvo and
Rodriguez (1977), Dornbusch (1975), Enders (1977), Flood (1979), Frenkel
and Rodriguez (1975), Henderson (1980, 1979), Henderson and Rogoff
(1982), Kenen (1981, 1976), Kouri (1983a, 1983b), Kouri and de Macedo
(1978), Masson (1981, 1980), McKinnon and Oates (1966), Melitz (1982),
Myhrman (1975), Obstfeld (1982, 1980), Tobin and de Macedo (1981), and
Wallace (1970).

11/ The implications of several alternative specifications of goods
markets are considered by Bruce and Purvis in chapter 16.

12/ For simplicity we adopt the system of taxes and transfers under
which interest payments do not enter the analysis suggested by Allen and
Kenen (1980). Each government taxes away all the interest received by
the residents of its country and transfers to the government of the
other country an amount equal to the interest received by the residents
of its country from the other country. Under this system, the current
account surplus and trade account surplus of a country are equal, and if
the budget of the government of a country is balanced, the disposable
income of its residents is equal to output minus government spending.
13/ For simplicity we assume that saving in each country does not
depend on the real returns on home and foreign securities. If this
assumption were relaxed in the case of flexible prices and rational
expectations, it would be necessary to analyze a system of four
differential equations rather than a system of two differential
equations.

14/ Our assumption about the effects of increases in P and EP on home

and foreign spending on home and foreign goods is sufficient but not
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necessary to insure that increases in P reduce the home trade surplus and
that increases in EE increase it. O0f course, without our assumption it
is possible that increases in P increase the home trade surplus and that
increases in ES reduce it.

15/ In the derivation of equations (2.21) we make use of the
appropriately modified versions of equations (2.1) and equations (2.19).
16/ In the relatively lengthy and tedious derivation of equations (2.22)
we make use of the appropriately modified versions of equations (2.1),
equations (2.18), and equations (2.19). We approximate the goods market
equilibrium conditions and the balance of payments equation around long-
run equilibrium where home and foreign saving are zero. In the
neighborhood of long run equilibrium equations (2.18) and (2.19) imply a
key relationship:

* * %
b xp + xzw - yzw.

<?
]

17/ This assertion can be confirmed by substituting relationships
implied by equations (2.18) and 2.19) into the definitions of

ip, }p, is, and 9;. )

18/ If s, is not equal to s,, the indirect effect from the induced price
changes does not necessarily reinforce the direct effect. However, the
overall effect of the transfer on the trade surplus is always to reduce
it; that is C6 is always positive.

19/ Kouri (1983a) uses this terminology.

20/ The determinant of the differential equation system made up of

equation (2.20) and equation (2.24) with ¢ = e is - eyl < 0.
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21/ The determinant of the differential equation system made up of

equation (2.22c) and equation (2.25) with ¢ = é is - (eéCG + EQCS) < 0.
22/ The instability problem associated with negative net foreign asset
positions is a central issue in several recent papers: Boyer (1977):
Branson, Halttunen, and Masson (1979); and Martin and Masson (1979). It
is also discussed by Tobin and de Macedo (1981). Tobin (1980) summarizes
a main conclusion reached in these papers. The problem is considered
further by Henderson and Rogoff (1982), Kouri (1983a), Masson (1981), and
Melitz (1982). The conclusions presented here are similar to those of
Henderson and Rogoff and Kouri but somewhat different from those of
Masson. Melitz argues that the tranéactions demand for money is an
important stabilizing influence.

23/ The negative net foreign asset case is not the only portfolio
constellation that has led analysts to question the stability of open
economy portfolio balance models. Enders (1977) and Masson (1980)
discuss the possibility that instability might arise when positive net
foreign asset positions are "too large." See footnotes 24, 26, 28, and
30.

24/ If €q is positive but there is foreign asset preference (b7 < 67),
Tong-run equilibrium is definitely unstable under static expectations.
With goods prices fixed, b7 < E7 is a necessary and sufficient condition
for € to be negative. In this case, as in the perverse case of the
text, the AS schedule is upward sloping. It can be shown that if the
assumption that in each country the demand for the good produced in the

other country is independent of nominal spending is dropped, long-run
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equilibrium is stable for some, but not all, parameter values. Thus,
with goods prices fixed, the Enders (1977) problem of instability caused
by large net foreign asset positions can arise even if it is assumed that
the home trade surplus depends on nominal spending in both countries.

25/  See footnote 20.

26/ If € 0 but b7 < 67 so that €y < 0, long-run equilibrium is
definitely not a saddle point. The determinant of the differential

equation system made up of equation (2.20) and equation (2.24) with

e =e is - e > 0. It can be shown that either the two roots of the
characteristic equation are real and positive or they are complex
conjugates with positive real parts. It can also be shown that if the
assumption that in each country the demand for the good produced in the
other country is independent of nominal spending is dropped, long-run
equilibrium is a saddle point under rational expectations if and only if
it is stable under static expectations. Thus, with goods prices fixed,
the Enders (1977) problem can arise under rational expectations even if
it is assumed that the home trade surplus depends on nominal spending in
both countries.
27/  This assertion is proved in Appendix 1.
28/ If €a is positive but there is foreign asset preference (b7 < 67),
long-run equilibrium is definitely stable under static expectations.

*

With goods prices flexible and b7 < b7, e& may be negative and C5 is

definitely negative. Thus, the AS schedule may be upward sloping, and

the w = 0 schedule is definitely downward sloping. It is shown in
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Appendix 1 that if the A. schedule is downward sloping, it is flatter

S
than the Q = 0 schedule. Although the effect of a wealth transfer on the
exchange rate depends on the slope of the AS schedule, long-run
equilibrium is stable whatever the slope of this schedule. Thus, with
good prices flexible, the Enders (1977) problem cannot arise.

29/ It is shown in Appendix 1 that the determinant of the differential

equation system made up of equation (2.22c) and equation (2.25) with ¢ =

é is always negative.

30/ If €q is positive but there is foreign asset preference (b7 < §7),
long-run equilibrium is definitely a saddle point under rational
expectations. See footnote ?21.

31/ Markowitz (1959) and Tobin (1965) laid the foundations of portfolio
selection theory.

32/ Merton (1971) pioneered this approach.

33/ Merton (1969) shows that the portfolio allocation decision is
independent of the saving decision in a continuous time model. He
assumes both that the investor's utility function exhibits constant
relative risk aversion and that percentage changes in asset prices follow
geometric Brownian motion. Samuelson (1969) derives the same result in a
discrete time model. He assumes constant relative risk aversion but puts
no restrictions on the distribution of returns,

34/ Merton (1971) proves this result.

35/  Solnik (1974) was the first to analyze portfolio selection in an
open economy using stochastic calculus. He assumes that residents of
each country consume only the good produced in that country and that

goods prices are non stochastic.



