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Abstract: We construct a simple stochastic open-economy macro-economic
model from the decision rules of rational, optimizing agents, solving
explicitly for the relationship between the model's deep parameters,
and the variance-covariance matrix of equilibrium returns on domestic
and foreign assets. We use the model to study the dynamic relationship
between exchange rate changes and current account flows in response to
domestic monetary shocks, to establish the conditions under which ex-
change rate depreciations accompany current account deficits, and to
investigate the link between time preference, risk aversion, and the
dynamic exchange rate and current account response to monetary dis-
turbances. The model generates current account time series which
exhibit persistent deviations from balance, even for the special

in which domestic and foreign shocks are purely transitory.
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CURRENT ACCOUNT, EXCHANGE RATE, AND MONETARY DYNAMICS
IN
A STOCHASTIC EQUILIBRIUM MODEL

0: INTRODUCTION

Recent research in open economy macro-economics has highlighted the link
between the saving and portfolio choices of a country's residents and fluctua-
tions in that country's exchange rate and balance on current account. Contri-
butions to this so-called portfolio balance approach to current account and
exchange rate and determination include recent papers by Dornbusch and Fisher
(1980), Rodriguez (1980), Obstfeld (1981), and Branson (1981), and Kouri (1982).

| In this paper we construct a dynamic, stochastic rational expectations

nodel which fills an important gap in the portfdlia balance approach literature.
Existing portfolio balance models are deterministic and, excepting the work by
Obstfeld (1981), aggregative. As such, they cannot be used to study relation-
ships between the preferences, endowments, and technologies of an economy, the
consumption and portfolio decisions of its agents, and the resulting equilibrium
time series behavior of its current account and exchange rate. To study these
relationships, we use the consumption and portfolio decision rules of ratiomal,
optimizing agents to construct a simple stochastic macroeconomic model which
generates current account and exchange rate time series that are consistent
with a rational expectations monetary equilibrium. In particular, we use the
restrictions implied by market clearing and rational expectations to identify
the relationships between the "deep" parameters - those which chacterize the
preferences, policies and stochastic processes endogenous to the model -
and the coefficients of the macro-economic model. Once identified, the model

is used to answer theoretical and policy questions such as:



(1) What is the dynamic relationship between exchange
rate changes and current account flows in response
to domestic monetary shocks?

(2) Under what conditions do exchange rate depreciations
accompany current account deficits?

(3) How do the rate of time preference and attitude
towards risk of an economy's agents influence
the dynamic behavior of its current account and
exchange rate in stochastic equilibrium?

The model we use to answer these questions is complementary to Obstfeld's
(1981) in that we depart from the aggregative, static approach prevalent in the
recent international finance literature by basing consumption, saving, and port-
folio behavior on explicit, intertemporal optimization. However, unlike Obstfeld
who studies & non-stochastic, infinite-horizon Sidrauski (1967) economy, we
construct a stochastic, overlapping generations version of the small open eco-
nomy intreoduced in the influential paper of Kouri (1976). Young sgents can save
by carrying domestic money and foreign currency bonds into old age. The supply
of domestic money and the foreign price level are stochastic, so that the yields
on the two assets are random. Agents are averse to variance in their second period
consumption which leads them to hold both assets in their portfolios. Asset
demands and the consumption and savings decisions depend upon agents' subjective
distributions of asset returns. We close the model by assuming that expec-
tations are fully rational, by which we mean that the first and second moments
of the asset price vector implied by the model are identical to those moments
anticipated by agents when formulating their optimal decision rules,

This paper exploits the the important feature of overlapping generations
models that non-proportional monetary injection and money financed fiscal expen-
ditures are, in general, not neutral. In our set-up this implies that changes
in the stock of money, whether anticipated or not, can influence the real

€quilibrium saving and portfolic decisions of agents. Futhermore, we are able



to show how the co-movement between the exchange rate and the current account in
response to a glven monetary shock depends upon the interaction between the
individual's motive to tilt consumption away or towards the present and his
hedging motive to reduce the variance of consumption when old.

Although there is & theoretical presumption that current account deficits
should be accompanied by exchange rate deprecitations, the empirical evidence on
this relationship is somewhat mixed. In one of the first studies on this sub-

Ject Sachs (1982) finds thatl

(a)mong the large (OECD) countries, there is a
clear pattern of nominal and real exchange rate
appreciation among surplus countries , . . and
depreciation among the rest. . . Interestingly,

the pattern seems to break down for many of the
smaller countries where we observe large defi-

cits together with nominal and real exchange

rate appreciations. . . There are as

many observations of deficits with appreciation

as with depreciation for the smaller countries.
Multivariate time series work by Branson {1981) and Loopesko (1982) confirms a
dynamic relationship between exchange rate depreciations {appreciations) and
current account deficits (surpluses) for Japan, Germany, and the U,S. While
Branson identifies low-order stochastic difference equations for the detrended
current accounts of these three countries, he finds for Britain that current
account deviations from trend are wvhite noise.

This paper represents a first attempt at studying the dynamic interrela-
tionships among the current account, fhe_exchange rate,.and the money supply
Vithin an optimizing, dynamic stochastic equilibrium framework. As such it
exploits particularly simple parameterizations of preferences and policies
to obtain concrete answers to specific questions. The simplicity of the model

is hecessary since ve wish to solve explicitly for the relationships between

the model's deep parameters and the coefficlents of the macro-economic model



under the restriction, uncommon in the aggregative rational expectations litera-
ture, that the first and second moments generated by the reduced form are iden-
tical to those moments which are anticipated by agents in calculating their
optimal rules. The plan of the paper is as follows. In section I, ve set up
the model, In section II, we solve for the model's rational expectations mone-
tary equilibrium. We then use the restirictions implied by rationality to iden-
tify the coefficients of the macro-economic model studied in section III. 1In
gection JII, we study the dynamic and steady-state behavior of the current
account and exchange rate time series generated by the model. Section IV provi-

des some concluding remarks.

I: THE MODEL

Preliminaries

We construct an overlapping generations version of the model intro-
duced in Kouri (1976). The economy is small in that its citizens take as given
the stochastic process which governs ﬁt, the goods price of foreign currency.
It is open in the sense that its residents can freely import (export) units of
the one good by issuing {purchesing) cleims denominated in the foreign currency
on future domestic (foreign) output. The nominal rate of interest on these
traded securities, i, is assumed constant. Agents live two periods. Agents
born in period t are "young" in t and "0ld" in t+l. Agents receive a perishable
.endowment v in each period. For simplicity, we consider a stationary economy in
vhich there is neither population nor endowment growth, and we set the popula-
tion of each generation egual to one. Domestic money is issued Yy the govern-
bent to finance fiscal deficits, and is held entirely by domestic residents,
Since there is only one - costlessly traded - good, it is natural to reguire

that the goods market arbitrage relationship P, = e ﬁt holds in each period,

t
Vhere Py 1is the goods price of domestic money and e¢ 1s the foreign currency



price of domestic currency, the exchange rate., Note that a depreciation of the
exchange rate implies a fall in e . Since we assume that foreigners do not hold
domestic money, the price of domestic money equalizes the supply of money and
the demand for it by domestic residents.
Agents

We assume the young act so as to maximize a time-separable function of

1ife- time consumption,

u(c{;;) + au(c:+1;g+1); (1)

subject to the following budget constraints,

Yy _ -3 .

o = v - pem, - B (2
o — —
Ciwl =V ¥ PryMy + Pt+1rdt' (3)

c{ is consumption Yy the young in time ¢, c:+1 is consumption Wy the old in time
t41, a = 1/{1+8) where § is the positive rate of time preference, r = 1+i is the
gross nominal rate of interest on traded securites E&, and m, is the stock of
domestic money held at time t.

To obtain tractable decision rules, we shall assume the u{ ) to be linear
in the mean and variance of consumption conditional on information available
vhen young. This yields an objective function of the form:

vhere, tE(c€+1) and tvar(c:+1) are the mathematical mean and variance, respectively,
of time t+1 consumption by generation t conditional on all information available
8t time t, and n is the marginal disutility when young of variance in second

Period consumption.



Formally, the agent's problem may be expressed as

(o] (o)
(P mx  ¢f +akElcg, ) - novaref,,) (4)
° —
{cii ct.‘,l’ m ¥ dt}
8.t.
ey = w- P - p.d (2)
t £ A
e =y« + P, ..rd (3)
t+1 Pea1™ & Pre1T%»
c{ > 0, (5)
o]
sy 2 O (6)

Ve begin by solving the unconstrained versior of [P] in which the restrictions

¢, > 0 and ct'il > 0 are not imposed. Substituting (2} and (3) into (&) and
differentiating with respect to o and Et’ the first-order conditions for the

unconstrained problem yield the following optimal portfolio rules:

T = _ _
Vo= my = (agpyy - P/ - Blargpyy - )k, (8)
. 2,2 2 L, 2 . 2 22 2
vhere x"t"plta?’ B"‘t“pp/t”?’ x:n(tup—rﬂtop.
» (9)
kad Reel T gERgay 3 0 x T gvarixg).



In an appendix we derive the conditions under which x is positive - it is
non-negative by the Cauchy-Schwartz inequality ~ and in what follows we assume
this to be the case. Noting that the expected return oﬁ foreign assets is
r£5£+1j5t and that the expected return on domestic money is tpt+1lpt’ we see
the elasticity of demand for either asset with respect that asset's own return
is positive. The cross-return elasticities may be either positive of negative,
depending upon the young's anticipation of the covariance between the returns on
domestic and foreign assets. When 8 is positive, the young expect the returns
on the two assets to covary positively. A rise in the expected return on money
raises the demand for that asset, and because its return is positively corre-
lated with that of the foreign asset, holdings of the latter are reduced to
hedge against the increased variance in second period consumption brought about
by the higher money holdings. If the young expect the returns to covary negati-
vely, the hedging of second period consumption variance is accomplished by chan-
neling additional savings into foreign bonds. Thus, asset demands depend not
only on asset prices and expected returns, but also upon the anticipated
variance and covariance of next period's asset prices. Note that for the mean-
variance preferences we have assumed, the agent's demands for these risky assets
do not depend on his lifetime endowments, a feature which [P] shares with more
general savings-portfolio choice problems in which the u( ) exhibit constant
absolute risk a.version.2

Subztituting the asset demands (7) and (8) into the budget constraints {(2)

and {3), we obtain the optimal consumption functions for the unconstrained

Prodlem:;

-3
€} =V - ¥y - Py ¥y (10)

c° = + m g E
1 TV T Praa¥e 4oy, (11)



Now for arbitrary v and stochastic processes Py and ;t’ optimal consumption
in the unconstrained problem is not necessarily non-negative. Howvever, if we
restrict cur attentlion to stationary processes for home and foreign prices3,
then the fact that the asset demands are independent of the endowment sequence
implies that, for ¥ large enough, the optimal consumption functions (10) and
(11) for the unconstrained problem also satisfy the non-negativity constraints
c{ 2 0 and °:+1 > 0. In what follows, we shall asume agents to be sufficiently
vell endowed so that we may work with the asset demands (7) and (-8) and the con-
sumption functions (10) and (11).

The other agent in the economy is the government., Governmment ceonsumption

cg is Just the sum of ites endowment Vg and the goods purchased from (sold to)

the young in exchange for money,
g _ -
ce = wg* pt(mt m‘t-l)' (12)

II: SOLVING THE MODEL

Stochastic Specification

To solve the model it is necessary to specify the stochastic processes
which govern the price of foreign money and the supply of domestic money. For
simplicity, we shall assume both to evolve according to & first-order

autoregression:

;t. = u;(l—u) + ";t-l +o; {13)
By = (1eg) + gmp ) + Ly (14)

Vhere we shall assume -1 < w <1 and -1 < ¢ < 1. Here o and { are white noises

2 2
¥ith variances ¢ o 8nd ¢ T respectively, and with covariance col;'



calculating a Ratiocnal Expectations Monetary Equilibrium

In an equilibrium, the demand for domestic money balances must equal the
glven supply. Since foreigners do not hold domestic balances, the price of
domestic money adjusts in each pericd to equalize the supply of money and the
demand for it by domestic residents. Using the derived demand for domestic
valances - equation (8) - and the equilibrium condition m: = m , We can express

the equilibrium price of money as

We see that the equilibrium price of money - the inverse of the equilibrium
price level - depends upon the supply of money and the price of the foreign
bond, the expected prices of domestic and foreign assets next period, and the
variances of and covariance between asset prices next period conditional on
current periocd information. In & rational expectations equilibrium, the con-
ditional first and second moments of the stochastic process which governs the
equilibium price of domestic balances must be equal to those moments anticipated
by agents when formulating their optimesl portfolio, savings, and consumption
policies. We can use these second moment restrictions to identify the rela-
tionships between the model's deep parameters and coefficients of the macro-
model vhich describes the stochastic equilibrium of the economy.

Our strategy is as follows. We consider the class of solutions for which

the rationally anticipated second moments t“zp' t.°2'5' and t°p; are time
invariant. Following McCafferty and Driskill (1980), we then solve (15) by
treating the second moment terms - and thus x and § - a8 parameters. We then
impose the restrictions that the conditional second moments of the "first moment
Tational" solution for p, be consistent with x and B, which are functions of

these second moments as defined by (9).
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We begin by studying the "first moment rational” solution to (15). Treating
¢ and B as parameters and using (13) and (1L}, it is straightforwvard to solve

the first-order difference equation {15) forward. We obtain
B
pt up + e(-P_t - lr’;) - r(mt - um)s (16)
wvhere,
Wy = [Bui-(l-ar)-xum”l-a; © = g{l-arw}/l-aw; T = x/l-a¢ . (17)
The price of domestic money evolves according to & stationary stochastic process

vith mean u_. Using (16) 2nd the goods market arbitrage relationship p = ep, we

obtain the folowing expression for the equilibrium exchange rate:

e, =0+ 1/p, ~ Im/p, (18)
where,

-
n

= [up + Ty, - Buiﬂ.
Positive mean deviations in the supply of domestic money require negative mean
deviations in the price of domestic balances and ekchange rate depreciation to
equalize supply and the demand for money by_the domestic young. The influence
of mean deviaetions in the price of the foreign asset depends upon the antici-
bated covariance between the returns on the two assets, as well as rate of time
preference a, the rate of interest r, and the rate at which such deviations are
expected to decay, w.

Up to this point, we have implicitly assumed that the equilibrium price of
money is always positive. Under what conditions is this warranted? From
inspection of equation (16), it is clear that a necessary condition for such a

Ronetary equilibrium is that Uy be positive. Using the definition of g and the
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fact that 1 - ar> (<) O as i< (>) 6§, we can state the following

Result: A necessary condition for a monetary

equilibrium is that topﬁ(i-G) < 0.
This is &n intuitive condition which highlights the interaction between the
agent's motive to tilt his consumption profile and his hedging motive to reduce
the variance of consumption when old. The condition is most easily understood
for the case in which the price of foreign balances follows a random walk, w = 1.
When 1 > §, the young want to tilt consumption towards the next period, which
they can do by purchasing interest earning claims on next period's foreign out-
put. Howvever, if the return on domestic balances covaries negatively with the
real return on the foreign bond, the young will also purchase domestic money at

8 positive price to reduce the variance of second period consumption:

gverleg,;) = goome + Lod(ra )% 2,0 (rm,d,). (19)
But this is Just the condition stated above. When i < §, the young want to tilt
consumption towards the present, and will do so by issuing claims denominated in
the foreign currency on next period's endowment w. However, if the returns on
domestic and foreign assets covary positively, the young will be willing to
purchase domestic money at a positive price - partially or even completely off-
setting the purchase by additional foreign borrowing ~ to reduce the variance of
consumption when old.

Now the conditional second moments of ' N and E& depend upon the B and «,
which themselves depend upon agents' assessments of these second moments as
defined by (9). In a rational expectations equilibrium, agents' assessments
mist be equal to the actual conditional first and second moments of ) 2 and
E% generated by the model. In an appendix, we show that in a rational expec-

tations monetary equilibrium, it must be the case that:
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K = (1-ag)2 ; (20)

ﬂozz(lwpa)

(1-as)(l-aw)
g = ad aw co; . (21)

2 2 2
no" o C(1--p }(1-r)}

Here p = ooc/oouc ie the correlation between shocks to domestic money and the
goods price of foreign currency. Equations (20) and (21) use the restrictions
implied by rationality and equilibrium to identify the {non-linear) relation-
ships between B and x and the model's deep parameters. This identification is
important because it enables us to study the influence.of time preference and
the aversion to consumption variance on the dynamic exchange rate and current
account responses to domestic monetary shocks.

Using (21) and the definition of g, we see that

r(l-a¢)(l-aw)ooc
+%pp = ; (22)
ncac(l-pa)(l-r)

vﬁere recall that Oor is the covariance between unanticipated disturbances in
domestic money and the price of foreign currency. Equation (22) shows that the
domestic government can directly influence the sign and magnitude Of‘tqpﬁ
through a policy in which the supply of domestic money responds to unanticipated

shocks in the price of foreign currency. For example, when % < 0, an unantic-

14
bated fall in the price of foreign currency is met by an increase in the supply
of domestic money. Such a policy induces a positive covariance between the

returns on domestic and foreign assets, a covariance which is necessary Zor a
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monetary equilibrium in economies in which i < §. Conversely, for economies in
vhich 1 > §, a monetary equilibrium requires the government to meet an unan-
ticipated fall in the price of foreign currency with a contraction of the

domestic money supply. ©Such a Oor > 0 policy induces a negative covariance bet-

4
wveen the returns on the two assets, a covariance which encourage the young to
hold domestic money in their portfolio to reduce the variance of second period
consumption. In order to distinguish between that part of a given money shock
which occurs in response to an innovation in ;% and that part which is indepen-
dent of the 0y, Ve shall sometimes find it useful to work with the following

simple specifications:

Ty = €y + LI vwhen 1 > 6§ ; (23)
and

=€ -0 vhen 1 < § 3 (24)

T, £

where ¢, is a vhite noise which is independent of the o.. Note that (23) and

2)

(24) imply that Sor = 02 and that 92 = 620/(020 to,

z s}

The Equilibrium Current Account

Since there is no investment in & perishable endowment economy, real
domestic absorbtion a, is Just the sum of private and government consumption.

Using (10), (11), and (12) ve see

a, =y + pl(mg-n) - (mg_j-m ;) - P (I, -rd, _); (26)

vhere y = 2w + wé is gross domestic product. The equilibrium current account
X, is the difference between national income and equilibrium absorbtion.

National income for this economy at time ¢ is y + 15;E£_1 - gross domestic product
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plus the service income (expense) earned on foreign claims. Using the fact that

in equilibrium m;.= m , we can express the equilibrium current account as

x, = p.(d ~d ). (27)

In wvhat follows, we shall find it useful to work with the current account in

nominal terms, as expressed in upits of the foreign currency

X, S xt/E =q -4 ;. (28)

Since investment is zero by assumption, the current account is equal to domestic
saving. In this stationary, overlapping generations model, domestic saving is
Just equal to the difference between the purchases (issues} of foreign claims
by the current young and the stock of such claims acquired (issued) by those
young last pericd.

It is now possible to derive an expression for the equilibrium current

account, Using equation {8), we see that in equilibrium

(“tpt+1 - pt)/K = m: + -B(ur{§£+l -.§£)/K. (29}

Substituting (29) into (7), simplifying, and using (28), we obtain an expression

for the equilibrium current account

-;t = QGt = ;t_l) - B(m: - m:-—l); (30)
vhere,
2z (arw - 1)/no sr 2 (31)

The influence of money on the equilibrium current account depends critically on

the equilibrium conditional covariance between the returns on domestic and
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foreign assets. If the young expect the returns to covary positively, an
increase in money leads them to increase equilibrium forelgn borrowings - thus
ghinking the economy's current account surplus - in an effort to reduce the
variance of second period consumption. If B is negative, the hedging of con-
gumption variance is accomplished by channeling additional savings into foreign
assets, improving the the economy's current account position. 1In general, an
jncrease in the price of the foreign asset reduces the lending - increase the
borroving - abroad by the domestic young, reducing the economy's current

account surplus.

III: CURRENT ACCOUNT, EXCHANGE RATE, AND MONETARY DYNAMICS

The Macro=Economic Model

Collecting the stochastic processes (16), (18), and {30) which govern the
equilibrium price of domestic money, exchange rate, and current account, and
(13) and {14), the laws of motion for the price of foreign currency and domestic

money, we construct the following simple stochastic macro-economic model:

Py = ¥, + BGEt - u;) - r(m: - um); (16}
e, = 8+ T/p, - ' /pys (18)
-;t = QGt - ;t-l) - B(m: - m:_l); (30)
-I;t = 315(1-”) + w_P.t_l + ot; (13)

8 8
m = um(l-é) +ém g * LS (1L)

The dynamic interactions among the time series for money, prices, the exchange
rate, and the current account vwhich are consistent with a rational expectations

monetary equilibrium are conveniently studied using this system of stochastic

difference equations.
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rTime Series Properties of the Current Account
petocd

We begin by investigating the properties of the current account time series
generated by the model. Substituting (13) and (14) into (30), and using the
specifications given in (23) and (24), we see that the equilibrium current
account evolves according to zero-mean arma{2,2) process:

(1-uB) (1-¢B)x, = F(B)o, - 8(1-uB)(1-B)e,; (32)
vhere,

F(B) = la{1-¢B) +4+gi (1-wB)]i(1-B). (33)

Here B is the "backshift" operator Bxﬁ E Xy Consistent with the time series
evidence reported in Branson {1981), deviations from current account balance do,
in general, persist and evolve according to a low-order stochastic difference
equation. Two special cases are worth noting. If the price of foreign balances
follows & random walk , w = 1, and mean deviations in domestic money are white

noise, ¢ = 0, then deviations from curreant account balance still persist, but

evolve according to an ma{l) of the form

x, = [a +1 B 1-B)log ~ Bey. (34)

If both the price of foreign currency and domestic money follow random walks,

the current account is white noise
X, = in +|‘Bi]ot - Be,. (35}

Permanent shocks thus have no impact on the path of the current account expected
to prevail in periods subsequent to the disturbances.

The time series properties of the exchange rate, & non-linear function of
tvo stationary processes, are not convenlently summarized analytically. We now
Btudy the dynamic co-movement between the exchnage rate and the current account

in response to an independent monetary disturbance.
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gxn&mic Response to an Independent Monetary Shock

We next study the dynamic relationship between exchange rate changes and
current account flows in response to domestic monetary shocks. To do this, we
calculate and compare the theoretical responses of the exchange rate and the
current account to an impulse in ¢, a disturbance to domestic money which 1is
independent of shocks to the price of foreign currency assets. Suppose that a
some time t=0, the economy is in steady state with

—-— - i —3 - y — - s b
PO = IJP: xo = 0; Po = U'I;s mo = ]-lm- (36)

The equilibrium exchange rate in this state is
eo = uP/ I-l'ﬁ- (37)

At time t=0, there is an unanticipated, independent increase in the domestic
money supply, €4 > 0. Using (14), the autoregressive specification for the

domestic money supply, we know that
5 t
By = Wy = ¢ €gi (38)

that is, mean deviations in the money supply decay at the rate 1-¢.
(41) and equation (16), the reduced form expresion for the price of

domestic balances, imply the following exchange rate response to an impulse €g¢
8
e, ~ &, -(I‘/us) [mt - um]- (39)

In response to an independent monetary disturbance at t=0, exchange rate
deviations from e are proportional to money supply deviations. In particular,

&n independent T per-cent positive mean deviation in domestic money at t=0

Tequires a TI‘nm/uP per-cent depreciation of the exchange rate at t=0. If there
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are no other shocks to the economy, then at t=1 the exchange rate begins to
appreciate, the extent to which depending upon the parameter 4. When ¢ = O,
money supply deviations are vhite nolse and the exchange rate re-appreciates
fully to ey When O < ¢ < 1, mean deviations in the money supply persist and
thus do deviations of the echange rate from €5+ As the money supply returns to
steady state at the rate 1-¢, the exchange rate appreciates, with 1—¢n per-cent
of the appreciation completed after n periods.

Equation (30), the reduced form expression for the current account, and

(1) imply the following current account response to an impulse e4:

X, = B(1/¢ = Vlmg - ugly £ 21, ¢ #0, (ko)

xo = "Bim: - l.lm]- (hl)

In response to an independent monetary disturbance at t=0, deviations from
current account balance are proportional to mean deviations in the supply of
domestic money. However, the direction of influence on the equilibrium current
account of independent mean deviations in the domestic money supply depends upon
the interaction between the motive to tilt the consumption profile and the
hedging motive to reduce the variance of consumption when old. As discussed in
section II, when i < (>) &, the equilibrium conditional covariance between asset
returns - and thus B - must positive (negative). We conclude that an indepen-
dent positive monetary shock s causes a current account deficit in economies
for vhich i < 6§ and a surplus in economies for which 1 > §. In the former
{latter) cagse, agents reduce the ex-ante wariance of second period consumption
by offsetting {augmenting) their purchases of domestic balances with increased
issues {purchases) of foreign currency denominated debt {assets) which are used

to finance present (future) consumption. If there are no further shocks, then
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in perlod t=1 the current account is in surplus in economies for which 1 < §
and in deficit in 1 > § economies. In the former (latter) case, the t=1 decline
in domestic balances held by the young tends to reduce their issues (purchases)
of foreign currency debt (assets) used to finance their present (future) con-
gsumption. When O < ¢ < 1, persistent mean deviations in the money supply which
result from independent monetary disturbances induce persistent real and nominal
current account surpluses (deficits) in i < (>) § economies, with both money and
the current account returning to the steady state at the rate l-¢. TFor the case
in vhich money supply deviations are white noise, the t=1 surplus (deficit) in i
< (>) 6 economies equals the t=0 deficit (surplus) which results from the posi-
tive gy shock., Figures 1, 2, and 3 depict the response of the exchange rate and
cxurrent account to & monetary shock for the respective cases in which the shock
is transitory, persistent, and permanent.

The conditions under which exchange rate depreciations accompany current
account deficits in response to independent monetary disturbances are now
apparent. Fundamentally, this association requires that the rate of time pre-
ference exceed the rate of interest on traded debt. If a monetary equilibrium
exists for such an economy, it will exhibit a positive conditional covariance
between the returns on domestic and foreign assets. This positive covariance
induces a direct relationship between the desired purchases of domestic balances
and issues of foreign currency denominated debt by the young to finance present
consumption. In these economies then, there is a direct relationship between

independent changes in nominal money balances and real domestic absorbtion.

Influence of Time Preference and Risk Aversion

As we have seen, the dynamic exchange rate and current account responses to

independent monetary disturbances are proportional to T and g, respectively.
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Figure One: The dynamic response of the current account end
exchange rate to a transitory mometary shock. Note that the
currgnt account response persists. The co-movement between
the current account and exchange depends on the equilibrium

conditional covariance between asset prices derived in the
text.
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The dynamic current account and exchange

rate response to a persistent monetary shock.
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Figure Three: The dynamic response of the current account
and exchange rate to a permanent monetary shock. Note that
the-current account response is transitory.
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ysing (20), (21), (23), (24), (39), and (kO), it is easy to show that ina

rational expectations monetary equilibrium, it mst be the case that

r= (il-ag); (L2)

L noa
€

(1-a¢)(l-aw)
B = . (L3)

2
no E(r-l)

We see immediately that tke exchange rate and current account responses to a
given independent monetary disturbance are more pronounced the smaller the aver-
sion to consumption wariance or the higher rate of time preference of the
economy's agents. The key to this current account result is that the absclute
value of the equilibrium conditional covariance between Peyq and Pet1 is inver-
sely related to n and a. This implies that the positive relationship between
desired purchases of domestic balances and issues (purchases) of traded debt
(assets) used to finance present (future) consumption is stronger in economies
vith a smaller aversion to consumption variance or a higher rate of time pre-
ference. The inverse relationship between the exchange rate response to an
independent monetary disturbance and the parameters n and a derives from the
fect that x, and in particular tcap, are inversely related to these preference

Perameters. From equation (8), the derived demand for domestic balances, we see
that

am /3p, = -1/x. (L)

The effect of a glven price change on money demand is inversely related to «x,
implying that a greater price and exchange rate adjustment are required to equal-

ize the demand for domestic balances with a given change in money supply the
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jarger is . «x captures the extent to which money balances are a good hedge
' 2

egeinst consumption variance. The higher is 4 P relative to topﬁ’

the smaller is the reduction in consumption varlance accomplished by saving an

additional dollar.

1v: CONCLUDING REMARKS

In this paper, we comstruct a simple stochastic open-economy macro-economic
model from the decision rutes of rational, optimlizing agents. We solve expli-
citly for the relationship between the model's deep parameters and the coef-
ficients of the macro-economic model under the restriction that the first and
second moments generated by the macro-economic are identical to those moments
which are anticipated by agents in calculating their optimal rules. We use
the model to study the dypemic relationship between exchange rate changes and
current account flows 1ln response to domestic monetary shocks, and established
the conditions under vhich exchange rate depreciations accompany current account
deficits., We show that that the exchange rate and current account responses to
a given independent monetary disturbance are more pronounced the smaller the
aversion to consumption variance and the higher rate of time preference of the
economy's agents., Consistent with the time series evidence reported in Branson
(1981), the model predicts that deviations from current account balance do, in
general, persist and evolve according to a low-order stochastic difference
equation, even for the special case in which domestic and foreign shocks are
purely transitory.

In an important recent paper, Kareken and Wallace (1981) study a deter-
ministic, two-country overlapping generations model of currency substitution.
The key implication of their model, that equilibrium exchange rates are comstant
but indeterminant, does not carry over to this model because of our assumption

of portfolic autarky which prohibits foreigners from holding domestic assets.
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In particular, Nickelsburg (1980) has shown that introducing stochastic money
supply processes to the original Kareken - Wallace model does not overturn the

indeterminacy result.



APPENDIX
Under the assumption that the second moments are rationally anticipated, we

obtain from (16)
o - = BT,a° - I',o (A1)
t PP t o t og

vhere

Tz (1-o0r)/(l-ar).  (a2)

From the definition of g we cbtain

%95 = ~T4%¢ ! (1 -1). (A3)

We solve for T' es follows. Rationality requires

2 = 2 2 2 2
49p = (BT} poy + M7y0, - 28Tr 0, (k)

Using the definition of x and (A3), we can re-write {AlL) as a quadratic in T:

r2t°c + 2Tr2(tcoc) - rz(tooc)z(l-Tz) - (1 - ag)r = 0. (A5)

I -1 o (1 - 1)? n
This quadratric in T has two solutions, ' = 0 and
I = (1-ad)/ngo (1 - o). (46)

:2 ' = 0 implies that x, g, and thus P, are zero for all t. An equilibrium in
vhich domestic money is without value is thus perfectly consistent with
rutionality. As our concern is with the co-movement between exchange rates and
the current account, we study a stochastic equilibrium with the covariance

structure implied by solution (A6).



NOTES

Sachs observes that most of the smaller OECD countries main-
tained some link between the value of their currencies and
those of their major trading partmers. He recognizes that
theories and models of the relationship between nominal
exchange rates and the current account assume a flexible
exchange rate regime, and conjectures that the failure of
this assumption to apply to the smaller CECD countries

may explain why their experiences do not accord with the

predictions of these theories and models.

Since a major objective of this paper is to solve the model
under the restriction that the first and second moments it
generates are rationally anticipated, it is important that

we simplify the non-linearities in the objective function
sufficiently to obtain a closed-form sclution relating the
model's endogenous variables to its "deep" parameters. In

a2 recent article in this Journal, Anderson and Danthine (1981}
employ, in their study of optimal hedging, an objective

function which is linear 1# the mean and variance of consumption,
as do Feldstein and Green (1980) in their recent model of cor-

porate dividend behavior.

In the next section, we dett&e the conditions under which the
equilibrium price of money evolves according to a stationary

stochastic process.
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