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A critical examination is undertaken of the relationship between the exchange rate and the
current account in a small open economy. Theoretically, the co-relation between the exchange
rate and the current account seems to be ambiguous. In particular, the association between
movements in the exchange rate and the current account is likely to depend in an essential
manner on the nature of exogenous disturbances affecting the two variables simultaneously.
Lastly, the question of the role of an optimal monetary policy and the choice of an exchange
rate regime in an uncertain environment is raised.

1. Introduction

What determines the value of a nation’s exchinge rate and its current
account? Popular stories link the strength of a country’s currency with the
state of its current account. A high foreign exchange raie is thought of as
being tied to a current account surplus. However, this relationship does not
appear to hold for all countries and time periods.

This paper investigates the relationship between the current account and
the exchange rate for a small open economy which bears some uncertainty
about its future real income, level of government spending, and monetary
policy. In this environment current circumstances and expectations about the
future play a key role in the money demand decision that governs the
cvolution of the exchange rate and the consumption-savings decision that
determincs the current account. A prediction of the model which 1s
constructed is that the correlation between the exchange rate and the current
account depends on the source of exogenous disturbance. For example, an
unanticipated improvement in current real income will be associated with an
exchange rate appreciation and an improvement in the current account. This
would seem to be a confirmation of the popular story. By contrast, if agents
are led to believe that future real income will be higher, an exchange rate
appreciation will be accompanied by a worsening of the current account.

*The substance and form of this paper have been influenced by discussions with Robert King
and Alan Stcckman, who have been very helpful as well as generous with thewr nme. Of course,
the responsibility for any shortcomings in this paper 1s solely my own.
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Conscquer tly, a conclusion of this paper’s model is that empirical studies
which do no' distinguish between sources of underlying exogenous shocks to
the cconomy will find relationships between the current account and the
exchange rate which are not stable over time or across countries. In addition,
the neoclassical modc presented here predicts substantially different
responses of the current acccunt and the exchange rate to various exogenous
shocks than some recent stidies. These differences arise principally from the
incorporation of forward-locking behavior of economic agents in both their
consumption-savings and money demand decisions. Lastly, in a rather
hmited context, the question of an optimal monetary policy and exchange
rate reginie in un uncertain environment is breached.

2. The basic model

Cousider the following model of a small open economy with a life span of
iwo periods' that has a flexible exchange rate. All individuals in this
cconomy are identical and consume only one good, ¢, which must be
imported from abroad. The imports are financed by sales of an export good,
X. with which the economy is naturally endowed. There are no impediments
to international trade and, since the economy under discussion is a small
open one, the actions of domestic residents can have no impact on the
international terms of trade, p, by which is meant the relative price of
zxports in terms of imports. Domestic residents can also freely participate on
an international bond market. The bonds are denominated in terms of the
imported geod so that a bond being bought in the first period for a unit of ¢
can be redeemed in the second period for 14 r* units o1 ¢, with r* being the
fixed international real rate of return. Lastly, the domestic government issues
a currency which is held solely by nationals. No foreign currency is held by
domestic residents.

Since all individuals in this ¢conomy are identical, the model can be
analyzed asing the construct of the representative individual whose lifetime
utility function, U(*), has the form

y = L’(C|} + ﬁU(CZ),

(1)
O<fi<l, Ulc)>0 and Uc)<0, :=1,2,

where he suascript ¢ attached to a variable indicates that its value in time ¢
is being discassed. Also, it happens that this individual’s utility function is

“The restrictiyn of the model to two periods, viz. a current and future one, is for technical
convenience ony. In effect, many future periods are being proxied for by a single future period.
Fhis procedure does not scem to impose any severe restrictions on the analysis undertaken. An

catenstonr o s nsodel with many future periods would seem to involve only technical, and not
o opropisie Cons feralions
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characterized by decreasing absolute risk aversion.” This implies that

—~

d—-LU"(c,)/Uc))/0c, <0, =12 (2)

The representative individual is endowed with X, units of the export good
in period t. In this psriod the individual’s real income, y,, expressed in units
of ¢, is simply p,X,. However, in the first period the individual does not
know his future real income, y,, with certainty. In particular, it is assumed
that y, is a random variable of the following kind:

y2=y2+8&2 (3)

where y, is a positive constant and &, is a continuously distributed
independent random variable with a zero mean. In addition, &, is distributed
in such a fashion that y, is always positive. Individuals are fully cognizant
about the relevant facts concerning future income’s probabilistic nature.

Now, individuals are postulated to hold money, M, so as to economize on
the transactions costs of exchange. A certain fraction, v, of individual's real
income, y, is absorbed in transactions costs. Letting P represent the nominal
price of the import good, this fraction, v, is assumed to be a convex function
of the ratio of money held by the agent to his nominal income, Py. By
increasing his holding of money, the individual can cut down on that fraction
of real income which is being absorbed in transactions costs. However, as the
ratio of money, M, to nominal income, Py, rises, the reduction in the
proportion, v, of real income brought about by holding an extra umt of
money is reduced. In other words, for a given level of nominal income, there
are decreasing returns to holding money. Since tlie proportion of a person’s
income absorbed in transcations costs is always likely to be relatively small,
the variable v is assumed to be less than unity in value. In other words, one
has®

v, =v(M/Py,) VYt=12 with 1'<0,
(+
v">0 and O<c<l.

"Decreasing absolute risk aversion implies that. as o individual’s weelth inereases. the odds
he will demand 1o engage in a small bet of a fixed size will decrease. See S, ndmwo (1968) for i
more complete discussion of this assumption and the implications it has . : savings and asset
selection under uncertainty. Finally, note that decressing absolute nsk av rsion implies that
U™{c)>0 for all t.

*This manner of introducing money inte the mode! turns out to be guite convenment to
handle. There are, of course, other ways of modeling mo.aey in international finance models such
as the cash-in-advance constraints employed by Siockman (1980). The messeze being
emphasized in the present paper is that individuals hold money because it yields some real
beneiits and the transactions costs specification adopted here seems adequate for this purpose.
None of the results stressed in this paper appear to be particularly sensitive 1o the way money

has been modeled. Also, the manner in which money has been modeled here s smlar 0 swvle to
that used by Dornbusch and Frenkel (1973).
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The government in this small open economy undertakes real expenditures
of the amourt g, in period t. These expenditures provide no utility for the
public. The oaly means the government has to finance these expenditures are
money creaticn or taxes. Thus, if M} is defined as the amount of government
issued curren.y in existence at time ¢ and 7, as the real value of taxes then,
the government’s budget constraints for the two periods appear as

Mi="P,(g,— 1)) (5)
M5 - M1 =P,g,—1;) (6)

in addition, g, i5 assumed to be a ron-negative continuously distributed
independent -andom variable. Specifically,

2+\2,

vt

8=,

where g, is i1 positive constant and v, is a random variable with mean zero.
individuals «now these facts about g,, including the probability density
function governing v,.

Lastly, individuals know that the second period money supply, M5, is a
random varible distributed as follows

M5 = uaMi(1 + &), (7)

where yu, is 2 known positive constant and ¢, is a continuously distributed
independent random variable of a known form with zero mean. Assume that
i, 1s initially equal to unity and that ¢, is distributed in such a manner so
that M3 will always be positive. Here, u, will be taken to be a government
policy variable and ¢, to reflect a random element in the money supply
which is beyond the government’s control.

3. The individual’s optimization problem

The representative agent’s first period constrained maximization problem is
shown below with the choice variables being ¢, and M|,

max U(c,)+ BE[U(c,)], subject to (8)

=L +r¥){(1—o(M /Py, )y, — 11— ¢, —M,/P}

9
+(1 ~o(M,/Psy;))y, — 1, —(M,—M,)/P,.

“For the results contained in this paper, it doesn't matter whether =, reflects an uncortrollable
stochastic element in the moncy supply or, instead, if it reflects what individuals perceive as a
randomness in the government’s decision-making process.
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This optimization problem can be simplified to an extent by observing the
fact that when the second period occurs the individual will choose to hold
money, M ,, in an optimal fashion, implying that

V(M,/P,y;)=~1. (10)
As a result, one obtains
M,=kP,y, where k=v' (—1). (11)

By substituting (9) and (11) into (8) and carrying out the maximization
routine, the following first order conditions arise:?

U'(e)) - B(1 +r*)E[U'(c2)] =0, (12)
BELU(c2X1/P; —v' (M /Py )(1 +r*)/P, —(1+r*)/P,)]=0. (13)

The economic transliteration of (12) is easy to provide. It says that the
individual should save until the loss in utility resulting from a reduction in
current consumption due to shifting a small amount of resources into bonds
is equal to the discounted expected gain in utility due to the possibility of
increased future consumption.

The economic interpretation of (13) is not so obvious. This equation can
be written as

~'(M/P1y,) = E[m+r¥1/(1 +r*) +cov (U'(c;), myA1 + r))E[U'(c,)]

with
(P,—P,)/Py=m. (14)
The left-hand side of this equation expresses money’s marginal product
while the right-hand side caa be thought of as representing the opportunity
cost of holding meney. The opportunity cost of holding money is constituted
of two components. The first term is the expected cost of holding money, or

the discounted expected sum of the rate of depreciation on real balances, =,
and the real interest rate, r*. To see that this is the case, imagine that the

5The second order condition for the abov= optimization problem implies that the subsequent
expression for 2 should be positive,

Q={U"(c))+B(1 +r*VE[U"(c) IHBELU (e N1/P, — (M /Py N1+ 7% P,
—(1+7%)/P)? 1= " (M /Py (1 +7%)/Piy )BE[U () )]
—{BH L+ 2ELU () (1/Py — (M /Pyy M1 +7%)/P —(1 +r*), P)]?} >0,

JMonE €
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mndividual desires to hold an extra unit of real balances in period one. To
finance this purchase of money the individual could issue a unit real bond in
the first period which pays off 1+ :* units of the consumption good in the
second period. But 1+4r* isn’t the real cost the individual incurs in the
second pericd in order to increase his first period real money holdings by a
unit. This is because the individual now has P, units of nominal balances in
the second period which he has carried over from ihe first period, and that
can be sold off for P,/P, units of the consumption good. Thus, the second
period real cost the individual incurs is 1+r*—P,/P,. Now, take the
expected value of this term and discount it. One gets that the expected real
cost of holding an extra unit of cash balances in the first period (expressed in
first pertod terms) is E[n+r*]/(1 +r¥).

The second component in (14) is a risk premium term. This term would be
equal to zero in either a deterministic world or one where individuals were
risk neutral. In these two situations the term E[n+r*]/(1 +r*) represents the
opportunity cost of holding money. It can be shown (se: appendix A) that
the risk premium term is positive since the marginai utility of second period
consumption and the second period’s price level, and hence n+r*, covary
directly w:ith each other. Thus, in an uncertain world the risk averse
individual will hold money in the first period such that its return,
—-v'(M,/P,)y,), is greater than the expected cost of holding money, E[xn
+r*}1 ++*). This implies that the individual will hold less money in the
first period under uncertainty than he would in a certain setting. The
intuitive rezson for this is that in the model’s general equilibrium money is a
risky asset 1o hold. It is risky to hold because times when second period rea}
income, y,. and hence consumption, c,, are low also correspond to times
when the sccond period’s price level, P,, and thus the cost of carrying money
over from ihe first into the second period, are likely to be high. Because of
this risk inherent in holding cash balances, individuals demand that money
yields a return —v'(M,/P,y,) greater than its expected cost E[n+r*]/(1 +r*).

From th: above discussion, it is clear that the opportunity cost of holding
money is tiie amount of real resources that a person would be willing to pay
now in order to rent a unit of real cash balances for the duration of the first
period. Such a rentai agreement sheds the risk an individual normally incurs
when holding a unit of real cash balances in the first period. This point has
been made by Fama and Farber (1979).

Lastly, «gs. (9), (12) and (13) define implicitly the individual’s first period
consumption and demand for money functions. Many simple monetary
approach models of the exchange rate, such as Bilson (1978), tend to express
the demand for real cash balances as a neat function of E[n+r*] and y,. It
should be noted that here such a simple functional relationship cannot be
obtained unless the model is deterministic or the individual is risk neutral.
Then, the inversion of (14) would give
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M,/Py=v" (= (m+r*)(1+r*)y,. (15)

In general, the type of demand for money functions used by the simple
monetary approach models does not impose any serious limitations on the
analysis undertaken. However, in the last section of this paper the role of
monetary policy as a mechanism to allow money to be used efficiently will be
discussed. Here, it will be important to recognize explicitly how risk affects
individuals’ utilization of cash balances. As has already been aliuded to, the
negative covariation between the price level and real income leads to an
underutilization of cash balances. A question to ask is: can monetary policy
remedy this situation?

4. The medel’s general equilibrium in the first period

The model’s first period general equilibrium will now be discussed. To
begin with, if the money market is to clear always, then money demand must
equal money supply each period. Formally,

M,=M: Vi=1,2. (16)

By substituting the above condition for money market equilibrium and
expression (11) into the individual’s first order conditions (12) and (13), one
obtains eqs. (17) and (18),

U'(c,)— P(1+r*E[U'(c;)]=0, (17)
E[U'(co (P ky2/(1 +r*) M3 —v(M3/P,y;) — D] =0. (18)

Now, by using the government’s budget constraints {5) and (6} in eq. (9)
while also making use of (11) and (16), it can be seen that

e =(1+r{(1—o(M{/Pyy Dy, —c =g} +(1 ~e(h)y; — 2. (19)

There are no direct wealth effects from holding money in the model's general
equilibrium.® Money does have an indirect wealth effect, however, since it

®The reason why there is an absence of a direct wealth effect from holding money on
consumption can be expanded upon further. In the model’s general equilibrium. the real value of
cash balances is exactly offset by the real expense individuals incur from holding them. This
expense includes the capital loss individuals suffer from holding money at the end of the second
period when, so to speak, the real value of their cash balances is completely written ofl. The
model allows for no mechanism by which individuals can rid themselves of the perceived burden
from holding real cash balances at the end of the second period when the world ends. For
instance, in a more general model such a mechanism would exist if there was a third party who
lived on in a third period and who would be willing to pay individuals a certain amount m the
second period for the ownership rights to their nominal cash balances in the third period. The
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allows individuals to cconomize cn thei transactions cosis of exchange and
thereby improves their real disposable income. This is apparent from the
efficiency conditions (17) and (18) and the economy-wide budget constiaint
(19) in which money enters only via the transactions cost terms, or through
the v's.

To see this more clearly, imagine that there is no uncertainty in the model.
Then (17), (18) and (19) imply implivit functions for ¢, and P; of the
following form:

€y m‘("(M’, r*), Pl =Pl(yl’ yVa M",M“z. r*). (20)
with w=(1-o(M{/P,y )iy, — &, +{(1—v(k)y, —~ g2} /(1 +r*).

Here, money affects consumption only insofar as it affects disposable wealth,
w, through its impact on transactions costs, or again through the v's.

Two more equations are needed to specify completely general equilibrium
in the first period. First, if the law of one price always holds it must be the
case that

P,==¢,P%, (21)

where ¢, is the first period's exchange rate, or the domestic currency price for
a unit of foreign currency and where P} is the foreign nominal price for a
unit of the consumption good. Secondly, the current account balance, CB,,
for the first period expressed in terms of ¢ 1s

CB,=(1 -v(Mi/FPiy))y,—¢,—8,. (22)

It can be seen that by substituting eq. (19) into (17) and (i8), two implicit
functions arise that define a solution for ¢, and P,. By using these (implicit)
solutions for ¢, and P, in (21) and (22), respectively, the value of today’s
exchange rate, ¢,, and the current balance, CB,, can be determined. Thus,
eqs. (17), (18), (19), (21) and (22) implicitly define a solution for ¢,, P,, ¢, and
CB,.

5. Changes in expectations about the future

The likely impact effects of changes in expectations about the future
money supply, real income, and government expenditure on today’s exchange

ability to sell one’s cash balances off at the end of the second period would result in a direct
wealth effect from holding money. However, as a person’s lifespan is lengthened, this kind of
wealth effect from holding money becomes less and less important, and in the limit for an
mfinitely-lived individual vanishes.
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ratc and the current account balance are fairly easy to analyze. To undertake
this exercise, consider changes in E[M3]. E[¥,], and E[g,] due to shifts in
M2, ¥y, and g,. The impact of shifts in these variables on the current price
level, P, and the current level of consumption, ¢,, can be determined
through the use of eqs. (17), (18), and (19). Since technically this is a
standard, albeit somewhat onerous, exercise in comparative statics, providing
little economic insight, the details of this procedure have been relegated to
appendix B. The results are

dc¢, /03, >0, 0P, /0y, <0,
dcy/Opy <0, 0P /dp,y >0, (23)

0c¢,/08, <0, oP,/0g, >0,

Consider first the impact effect of an expected increase in the future money
supply. As can be seen from (23}, this leads to a rise in the current price level
since ¢P,/du, is positive. The reasoning for this result is direct. An increase
in the expected future money supply leads people to believe that the future
price ievel, and thus the cost of holding money, will be higher. Consequently,
people desire to hold less real balances currently which, given the fixed
nominal stock of money, necessitates an increase in the present price level. As
a result, the increase in the expected future money stock causes an immediate
depreciation of today’s exchange rate, e,. This follows from the law of one
price (21) which, when differentiated with respect to u,, yields

Oe,/0u; =(1/PY)OP,/Cp, >0.

This expression is positive because, as just discussed, ¢P,; e, is positive. The
fact that an increase in the expected future moncy supply shouid lead to a
depreciation of the current exchange rate, for the reason stated above. is a
ubiquitous conclusion of simple monetary approach models, typified by
Bilson (1978).

It happens that current consumption falls in response to a rise in the
expected future moaey supply. The intuitive reason for this result is easy to
provide. As has been mentioned, the increase in E[M3] leads people to
believe the cost of holding money will rise. Thus, they try to economize
today on their holdings of real cash balances. This means, though, that they
must incur greater transactions costs which reduce their current real
disposable income, (1 —v(-))y,, and consequently their expected real wealth.
Thus, current consumption drops. The effect on today’s current account
balance, CB,, can be discovered through formulae (22) and (23). It happens
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tha:
dCB,,/0u, =v'(1)(MS$/P2)0P,/0u, —dc,/0p.. <0, where

o) =v(M}/Py,).

A movement {oward a current account deficit now arises because the impact
of a reduction in current real disposable income is spread out over expected
consumption in both periods so that current consumption does not fall by as
much as current real disposable income. This effect on the current account
balunce of an expected future monetary expansion is likely.tc be small, since
one would expect the increase in today’s transactions costs, and consequently
the fall in real disposable income, due to an increase in the expected rate of
inflation to b of reiatively minor importance.

This result contrasts with Dornbusch and Fischer (1980) who argue that
an increase i the future nominal quantity of money should lead to a current
account surplus, at least until until the time the money stock expansiorn
actually occurs, whereupon a current account deficit ensuss. Their result
follows from the fact that they include real balances in their definition of real
wealth upon which households base their consumption-savings decisions.
The anticipaied monetary expansion in their model leads to a rise in the
expected rate of inflation which causes households to reduce their real
bslances. The drop in real balances makes people less wealthy, causing
h:suseholds to save more and thus leads to a current account surplus. This
channel of effect on the current account is absent in the current model since,
in general equilibrium, there are no direct wealth effects from holding money,
per se. By adopting a choice-theoretic approach in the present paper, it is
hoped that potential misspecifications of agents’ consumption-savings
decision rules due to ad hoc definitions of wealth are avoided.

Eq. (23) illustrates that an upward shift in the expected value of y, leads to
a drop in the current price level, F;. Using the law of one price, it then
happens that

Ce,/Cy, =(1/P})oP,/dy, <0.

An increase in expected future income leads to an appreciation of today’s
exchange rate because agents believe that the future price level will be lower,
ceteris paribus. This has a deflationary effect which makes the perceived
opportunity cost of holding real balances today lower. Resultantly, the
current demand for real balances rises which, given the fixed nominal stock
of money, leads to a fall in the present price level and an appreciation of the
exchange rate. This effect is standard and is present in many monetary
approach models, such as Bilson (1978).
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Lastly, as is evident frora (23), current consumption rises consequent to an
increase in expected future income. Rather than consume the expected
increase in future income solely in the second period, individuals instead
desire to smooth out expected consumption over the two periods, and this
leads to an increase in current consumpiion. This consequence of the model
is congruent with any theory that postulates that preseat consumption
should be based on permanent income, or some related wealth concept.

From (22), it can now be seen that an increase in expected future income
will be likely to have a negative impact on the current ¢ccount since

0CB, /07, =(v'())M}/P})OP1/0y, —~ 0cy /07, <O.

The above discussion explains that the first term is positive. This reflects the
fact that as the current price level, P,, falls, real balances in this period rise,
and consequently transactions costs decrease, so that real disposable income,
(1—uv(1))y,, increases. An improvement in today’s real disposable income
tends to improve the current account balance. However, this cffect is likely to
be small since one can safely assume that the reduction in traisactions costs
due to a fall in the price level is likely to be relatively mincr. The second
term in the above equation is negative and is likely to be dominant for the
above reason. Therefore, an increase in the second period’s expected real
income is likely to lead to a proclivity toward a current account deficit as
people borrow more on the international bond market m order to finance an
increase in current consumption.

Lastly, consider the impact effect of an increase in expected future
government spending on today’s exchange rate and the current account.
Assume that this increase in future government spending is to be financed by
an increase in future taxation.” To begin with, current consumption, ¢, falls
with the increase in expected future government spending as is manifested by
(23). Intuitively, this is because individuals are cognizant of the fact that an
increase in expected future government spending must be financed by a rise
in future taxes. Instead of reducing consumption solely in the future period
when the tax hike occurs, people prefer to spread out the reduction in
consumption across both periods. Thus, current consumption falls. Current

7As can probably be discerned, the period in which the government collects the taxes to finance
the expected future increase in government spending 1s largely irrelevant for today's
consumption. The individual would be equally pleased if the government collected in taxes today
the discounted value of the expected increase in government expendituie and then invested these
tax proceeds in foreign real bonds which would be used to finance the increased future
government spending when it occurs. Loosely speaking, all the individual cares about is the
expected increase in the present value of government spending, or equivalently the expected
increase in the present value of taxes. Thus in this model Ricardian equivalence holds. A more
detailed discussion of Ricardian equivalence in international finance models is contained in
Stockman (1983). As is evident from (22) in this model. the period in which government actually
collects the taxes to finance its increased expenditure is irrelevant for today’s current account.
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consumption is not based on current income but on expected disposable
wealth, and when calculating disposable wealth individuals net out the
expected present value of government spending. For the deterministic version
of the model this is shown clearly by (20).

Today’s price level, P,, increases with the upward shift in expected future
government spending. From (11) and (16) it can be seen that, as modeled, the
increase in expected future government spending has no impact on the
expected future price level, P,, since it doesn’t affect either future income, y,,
or the money stock, M3. Thus, changes in the expected cost of holding
money cannot be the operational force influencing today’s price level. Now,
it seems that movements in the risk premium on holding money, which is a
component of money’s opportunity cost, are the factors influencing today’s
price level. As disposable wealth falls people become more and more risk
averse, and hence less willing to hold money in the first period.® That is, the
risk premium on holding money, and consequently the opportunity cost of
holding money, increases leading to a reduction in the demand for money.
Thus, the current price level rises. However, one would expect such
movements in the current price level, due to changes in money’s risk
premium because of increased erpected future government spending, to be of
cuantitatively minor importance. Therefore, this example illustrating how a
rise in g, influences P, via changes in the risk premium is of more theoretical
than practical importance.

The impact of a rise in expected future government expenditure on the
current account is given by

¢CB,/0g,=v'(1)(M1/P})0P,/6g,— 0c,/6g, > 0.

The first term, which is negative, shows the detrimental effect that a rise in
the current price level has on tne current account due to increased
transactions costs and hence lower disposable income. This term is likely to
be small in magnitude, since changes in transactions costs caused by
movements in the price level presumably are of secondary importance, and
also because the change in the price level itself, cP,/0g,, is likely to be small.

¥This follows from the assumption of decreasing absolute risk aversion made earlier in the
paper. Sandmo (1968) discusses how this assumption and people’s asset selection and saving
decisions are interrelated. Appendices B and C discuss the consequences of this assumption for
this paper.

®Note that alternative ways of modeling money could obviously lead to different scenarios
concerning the price level. For instance, suppose that the government has a demand for cash
talances that is some function of the level of its current expenditures. Then an increase in future
government spending would lead to an increase in the government’s demand for real balances in
that period, and assuming a constant private sector demand, would cause an increase in the
economy’s aggregate demand for cash. Consequently, the second period’s price level might fall,
resulting in a higher return on money, and, therefore, a tendency towards a lower price level in
the first period on this account.
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The second term, which is dominant, illustrates the beneficial impact a
reduction in consumption has on the current account. Thus, an expected
increase in future government spending causes a propensity toward a current
account surplus today. This is the open economy analogue of Barro’s (1981)
result that a rise in expected future government expenditure causes a drop in
the real interest rate in a closed economy.

6. Some other comparative static results

The implications for today’s exchange rate and the current account from
changes in the current supply of money and real income are relatively
straightforward. To avoid sounding monotonous, the intuition underlying
these comparative static results will only be discussed briefly. To begin with,
consider an unanticipated permanent increase in the present money supply
(i.e., dMj =dE[M35]). Such a monetary expansion leads to a once-and-for-all
contemporaneous depreciation in today’s exchange rate via the law of one
price. One gets the standard conclusion that

de /oM =e, /M >0.

Unlike the case of an expected future monetary expansion, the current
account balance is unaffected by an unanticipated permanent increase in
today’s money stock. This is because such a shift in the money stock causes
only a once-and-for-all change in the domestic price level. Thus, the expected
cost of holding money remains unchanged so that the real quantity of
money, and consequently transactions costs and real disposable income, are
left unaltered.

A temporary improvement in the first period’s real income, y,;. should
cause the exchange rate to appreciate. This is because ¢P, ¢y, is likely to be
negative. As the first period’s income rises, so do transactions costs in this
period. In order to mitigate the burden of rising :ransactions costs,
individuals desire to increase their holdings of real money balances so as to
cut down on the costs of exchange. Given the fixed money supply. the price
level must fall and concomitantly, via the law of one price as expressed by
(21), the exchange rate appreciates. That a rise in current income should
cause an appreciation of the exchange ratc was emphasized by even the
earliest inonetary approach models, for instance Johnson (1973).

A temporary improvement in current income is likely to have a positive
effect on the current account. This is exactly what should be expected. Rather
than consume the increase in current income all today, individuals prefer to
smooth out consumption over the two periods and thus increase expected
consumption in both periods. This action leads to a movement toward a
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surplus today. Formally,
¢CB, /0y, =(1 —v(1)) - dc,/dy,
+{V(1)(M3/P1yy) + V(1 M3/PT)(OP,/0y,)} > 0.

The last two terms in braces reflect, respectively, the facts that transactions
costs increase with a rise in income but decrease with a fall in the price level.
Since the net effect of these changes in transactions costs on real disposable
income is likely to be small, these last two terms can be safely ignored here.
The first term in the above expression illustrates the positive effect that an
upward movement in current real disposable income will have on the current
account. The second term shows the negative impact an increase in
consumption causes. Since agents don’t consume all the temporary increase
in current income in the first period, the first term will be larger than the
second, and a propensity toward a current account surplus will ensue.

Finally, suppose that the improvement in current income was expected to
be permanent’® (i.e., dy, =E[y,]). One would expect that if income rose by
the same amount in both periods, then a once-and-for-all proportional drop
in the price level would occur. An immediate appreciation of the exchange
rate results. Formally,!!

Oe( /0y, ~ —-e,/y, <O.

A permanent change in disposable income can be expected to lead to a
one-to-one change in consumption each period.!? Thus, such an income
change should not have an impact on the current account balance,!3

aCBl/ayl ::'0.

Dornbusch and Fischer (1980), and Rodriguez (1980) both discuss the
association between the current account and the exchange rate. It has been

'As a benchmark from which to undertake this exercise, assurne that 1/8=(1+r*). Also
assume that v{l)=v(k), albeit because of the terminal nature of the second period this will
probably never be the case. If o(-) is always a small number, as expected, then whether or not
this last equality holds isn’t too important.

"!This and the next equation hold exactly when the model is deterministic. For small income
risks, it holds ir. an approximate sense as shown. See appendixes B and C for further detai's.

'2As 1/B becomes larger (smaller) than (1+r*), a permanent change in income has a terdency
to increase {decrease) current consumption more than the future consumption, thus creating a
propensity towards a current account deficit (surplus).

3Note that in this case, where 0P,/dy, ~ — P,/y,, the fall in current transactions costs due to
the drop in the price level will approximately offset the rise in transactions costs due to
increased income. Thus, a fortiori, the effects of changes in transactions costs on the current
account can be ignored.
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shown in this paper that an increase in current income or a decline in the
expected future money stock leads to an improvement in the current account
associated with an appreciating exchange rate. However, a rise in expected
future income causes the opposite result with a current account worscning
being accompanied by an exchange rate appreciation. A once-and-for-all
upward movement in the current money supply causes the exchange rate to
depreciate, but has no consequences for the current account. In conclusion, it
would seem that, theoretically, in this model no general correlation between
the exchange rate and the current account exists and that the relationship
between these two variables depends upon the relative magnitudes of the
underlying exogenous variables, here current and future incomes, levels of
government spending, and money supplies, that govern the economy. This
conclusion is readily apparent from table 1 which shows the impact effects
on the exchange rate and the current account of certain shifts in some of the
model’s exogenous variables.

Table 1

The effects some exogenous disturbances have on the current account and the
exchange rate.

Shock Current account Exchange rate

Unanticipated temporary Improvement Appreciation
increase in current income

Expected increase in
future income Worsening Appreciation

Unanticipated increase in Neutral Appreciation
current income which is
expected to be permanent

Unanticipated temporary Neutral (or Depreciation
increase in current money slight

stock improvement)

Expected increase in future Neutral (or slight Depreciation
money stock worsening)

Unanticipated increase in Neutral Depreciation

current money stock which
is expected to be permanent

Unanticipated temporary Worsening Neutral (or slight
increase in current government depreciation)
expenditure

Expected increase in Improvement Neutral (or shght
future government expenditure depreciation)
Unanticipated increase in Neutral Neutral (or shight
current government expenditure depreciation)

which is expected to be
permanent
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Dornbusch and Fischer also find the relationship between the exchange
rate and the current account to be theoretically ambiguous. But they seem to
imply that the popular view is the normal case, which may have to be
qualified in certain circumstances to allow for other patterns of association
between the two variables. Such a circumstance would be when individuals
expect an increase in the future money stock which, as previously discussed,
leads to uan improvement in the current account and a depreciation of the
exchange rate in their model. It may be true that as an empirical proposition
the popular view is generally borne out, albeit there is no theoretical
presumption for this to be the case. An appealing property of small scale
dynamic general equilibrium models, such as the one presented here, is that
they are capable of yielding a set of predictions that seem to be tractable to
empirical testing.

Basically, the current account is the difference between income and
spending in an economy. The present model suggests that spending — here
consumption and government spending, the latter of which is assumed to be
exogenous — shouid be empirically modeled in accordance with the rational
expectations-permanent income hypothesis, something which Hall (1978),
Sargent (1978), Flavin (1981), and others have empirically tested. As is well
known in macroeconomics, the rational expectations—permaaent income
theory places strongly testable restrictions on the forms of equations that can
be used to model emniricaily agents’ consumption—savings decision rules. A
final caveat should be interjected here. A complete model o’ the current
account should also incorporate, as part of spending, the amount of
investment expenditure that an economy undertakes. Empirically modeling
investment spending correctly, however, is not an easy matter.

7. A role for a state-contingent monetary policy

The above neoclassical model is also flexible enough to address the issue
of the role for an optimal state-contingent monetary policy in a small open
economy. To examine this question, imagine the situatior: where the
economy is controlled by a benevolent and omniscient central planner who
can decree individual behavior and who can produce currency ostlessly. To
determine the socially optimum values of ¢, and M}/P, the central planner
should solve the maximization problem (24) posed below, achieving the first
order conditions (25) and (26),

max U(c,)+ BE[U(c,)], subject to (24)
c;=(1+r*){(1—v(M3/Py))y; —c,— g} +(1 —v(k))y, — &,

U'le) - B(1 +r*)E[U"(c,)] =0, (25)



J. Greenwood, Expectations, exchange rate, current account 559
v(My/Py,)=0. (26)

In the perfectly competitive economy, the government can adopt a state-
contingent monetar, policy which would duplicate the results obtained by
the centrally planned economy. To see how this can be done, note that eq.
(18) can be written as

V(D) =E[U'(c2)P ky,/M5(1+r*))/E[U'(c;)] - 1. (27)

Therefore, if v'(1) is to be made equal to zerc, the right-hand side of (27)
must be made equal to zero. Recall that M3 is cqual to u, M5(1 +¢,) so that
in the second period the government can influence the value of M35 by
manipulating u,. Let’s now suppose that the government precommits itself to
following the monetary policy prescribed below,

o =Pky,E[1/(1+¢&,)]/(1+r*)M;. (28)
Substituting this formula for yu, into (7), and then (7) into (27) yields
v'(1)=E[U(c)/(1+¢;)J/E[U(c,)JE[1/(1+¢,)]—1=0.

The state-contingent monetary policy outlined above makes the
opportunity cost of holding money equal to zero. As was shown earlics, the
opportunity cost of holding money is made up of two components, viz. the
expected cost of holding money and a risk premium term. Using (7), (11).
(16) and (28) an expression for the second period price level associated with
the monetary policy can be obtained.

P,=P,(1 +&)E[1/(1 +&,)]/(1 +r*) (29)

As a consequence, the expected cost of holding money, E[n+r*}(14r*), is
Zero since

E[n]=E[(P,—P,)/P,]= —r*.

In other words, the expected rate of depreciation on real balances is now
equal to minus the rate of interest. This is, of course. Fricdman's rule for
determining the optimum quantity of money.

Secondly, the risk premium component of the opportunity cost of holding
money has been eliminated due to the government’s precommitment to the
above monetary policy. recall that the risk premium term in competitive
equilibrium arises because the marginal utility of consumption is positively
correlated with the cost of holding money. As was previously mentioned,
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those times when second period real income, and hence consumption are
low, and thus the marginal utility of consumption is high, are also likely to
correspond to times when the second period price level, and consequently the
cost of carrying money over from the first into the second period are high.
This makes money a risky asset to hold. But the adoption of the proposed
state-contingent monetary policy eradicates the positive covariation between
the marginal utility of consumption and cost of holding money. This is most
easily grasped by formula (29) for P, which doesn’t involve second period
income, y,, in it at all. This is not to say that the second period’s price level
doesn’t contain any randomness in it, because it does, as is manifested by the
presence of (1+¢,) in the numerator of (29). What is important, however, is
that this randomness in the price is uncorrelated with ircome, as it is here.!4

Precommitment to the above monetary rule sheds the risk from holding
money individuals suffer due to unanticipated changes in the second period
price level ensuing from random changes in real income and allows
individuals to hold money more efficient!:. By following the above monetary
policy, the undesirable negative correlation between the price level and
income is eliminated. Lastly, the above discussion has some implications for
the optimal choice of exchange rate regime. In order to carry out the above
type of monetary policy which stabilizes the future price level, the
government must adopt a flexible exchange rate system. Thus, on this
ground alone, a flexible exchange rate systera would sesm to be preferable to
a fixed exchange rate system which doein’t allow the presence of such a
monetary policy.!?

8. Conclusions and extensions

In general, there would seem to exist no unique relatiomship between the
current account and the exchange rate. Within the context of this paper’s
model, a temporary positive shock to current income causes an exchange
rate appreciation plus a current account improvement. However, an expected

'“The idea that randomness in the price level per se isn’t necessa:ily an undesirable thing was
brought to my attention by Robert King. He may, however, frown on the way that his idea has
been operationalized in this paper. Finally, the methed employed in appendix A can be used to
show formally that the proposed state contingent monetary policy results in cov(U'(c,), n) =0.

Y*Helpman (1981), in an interesting paper, consiructs a neoclassical model with cash-in-
advance constraints to address the question of the choice of exchange rate regime for an
economy. His conclusion is that the choice of exchange rate regimes has no welfare implications
for the economy — and hence, presumably, is an irrelevant issue. This result obtains because
money has no real effects in his model. Aschauer and Greenwood (1983) extend Helpman's
model to allow domestic output to be an endogenous function of domestic labor input and
domestic welfare to be dependent upon domestic labor services as well as consumption. They
find that the choice of exchange rate regime does have welfare implications for an economy. In
particular, a flexible exchange rate regime should be preferred to a fixed one because it allows a
nation to pick optimally its rate of inflation. In their deterministic model when the domestic

inflation rate is picked optimally n= —r*, which is similar to the result obtained in the text
above.
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improvement in future income leads to an exchange rate appreciation
associated with a worsening of the current account. A once-and-for-all
increase i today’s money stock has no implications for the current account,
but will cause a depreciation in the value of the nation’s currency. By
comparison, an expected rise in the future money supply results in a
tendency toward a deficit today accompanied by a depreciation in the
exchange rate.

While the focus of this paper has been on the relationship between the
current account and the exchange rate, it seems that the general line of
argument can be used to obtain some predictions between the current
account and the relative price of non-traded to traded goods. For instance,
consider extending the model presented by giving the economy a fixed
endowment of non-tradcd goods each period. Then it would seem reasonable
to speculate that an expected increase in future veal income, say due to «n
increase in the endowment of the export good, would lead to an increased
demand today for both import and non-traded goods. Since the market for
non-traded goods must clear domestically, one would expect that today’s
relative price for non-traded goods would have to rise to keep supply equal
to demand. Thus, an increase in expected future income for the above reason
would tend to be associated with a propensity toward a current account
deficit, a rise in the relative price of non-traded goods, and an exchange
rate appreciation.

Contrarily, consider a rise in current real income caused by a temporary
improvement in today's endowment of the export good. Again, one would
expect the consumption demand for both the import and non-traded goods
to increase. Consequently, the relative price of the non-traded good would
have to rise so that the market can clear domestically. If individuals are
smoothing out consumption over time, the increase in the demand for
imports will fall short of the increase in exports so that a proclivity toward a
current account surplus will arise. The final resuit should be an improvement
in the current account, linked to a rise in the relative price of non-traded
goods, and an exchange rate appreciation. The conclusion to be drawn is
that the correlation between changes in the relative price of nontraded goods
and movements in the current account (and for that matter the former and
the exchange rate), also depends upon the nature of the underlying
exogenous shocks simultancously affecting them. A more complete analysis
along these lines is present in Greenwood (1983).

Some recent work in international finance has been concerncd with the
real causes of exchange rate movements and how these have been associated
with a breakdown of purchasing power parity (p.p.p.). For instance.
Stockman (1980) shows how changes in the irtcraational relative prices of
traded goods, the exchange rate, and aggregate price indices are likely to be
correlated. Jones and Purvis (1981) discuss how movements in the
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international relative price of intermediate traded goods can impact on a
nation’s aggregate price index and exchange rate. The present setup can be
extended, as in Greenwood (1983), to allow for a discussion of the
relationship between real shocks and the breakdown of p.p.p.

Consider again the above example which discussed how an expected
increase in future real income affects today’s relative price of non-traded
goods. Such a shock to expected future real income could lead to a
breakdown in p.p.p. To see this think of the domestic aggregate price index,
P, as being some homogeneous function of degree one in the demestic
nominal prices of the non-traded good, P,, and the imported good, P;. Thus,
P=F(P,, P;). Due to the homogeneity of F(-) and the law of one price, this
price index, P, can be expressed alternatively as P=eP}F(p,, 1}, where P is
the foreign price of the imported good and p, is the relative price of non-
traded goods. Now, as is commonly done to get a measure of p.p.p., divide
the domestic price index by e so as to express it in foreign currency units and
then divide the resulting expression by the forein aggregate price index, P*.
Thus, the measure being used to reflect p.p.p. is P/eP*=P¥F(p,, 1)/P*. Since
by assumption the domestic country is a small open economy, all foreign
prices, and consequently the foreign aggregate price index, P*, will be
unaffected by any shocks emanating within the domestic economy.
Consequently, the expectation of a rise in future domestic income, due to a
rise in the endowment of the export good, will lead to a breakdown of p.p.p.
since, as can be seen, P/eP* will rise concomitantly with the rise in the
relative price of non-traded goods.

This paper provides an example of a class of models that should have
broad applications to problems in international finance: small scale dynamic
general equilibrium models that simultaneously determine the exchange rate,
relative prices, and real flows such as the current account. Within these
mcdels, changes in current and expected future real opportunities and
monetary policies have implications for the exchange rate and the current
account that typically depend, in an essential manner, on the source of the
shock. It seems that research developing empirical strategies aimed at
exploiting the set of predictions provided by this class of models could prove
to be fruitful.

Appendix A
It can be shown that cov(U’(c,), n) > 0. To begin with,
cov(U'(c,). )= — Py cov(U'lc,), 1/P,) (since m=1-P,/P,).

However, in geueral equilibrium it is known that

P,=M5/ky,.
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Consequently,

cov(U'(cy). m)= — Pikcov(U'(cy), y,/ M3)
!
x y(g2)¥(M3)dy.dg,d M3,

where ¢( ), v( ), and l//

‘) a
.............. = or
L]

=—P;k U'(ea)(y, /M5 — yz(l/M )e(y2)

0 G O
Sy ey 3

are the dendity functions for yz, g, and MS2

'II’A.- ................
LXJ-

— eh
cov(U'(c,), m)= — P k( l/Msz)g ; U'(c o)y, — 72)0(y2)v(g2)dy,dg,
= —P,k(1/M5 )j{,{ U'lc)y, —y2)d(y2)dy,

h
+ j U'le,)(y2 "f’z)d’()’z)dh}’)’(gz)dgz.

¥,

Let c% be the value of =, that corresponds with the value of y% of y, such
that

cE=(1+r*)[(1-v(1)y; —g1—c, ]+ (1 —v(k))y% ~
Now from the mean value theorem for integrals there will exist two numbers

y¥ and v¥* with f <y} < j,, and ¥, <y%* <h such that

cov(U'(c) )= — Pyk(1/M3) E {U'(C’S)ij'z(yz — ¥2)(y2)dy:

h \
+U(c%) [ (y, - fz)as(yz)dn}y(gz)dgz

Y2

Since U'(c¥)> U'(c¥*) for any given value g. the term in braces must always
be non-positivc. Thus,

cov(U'(c,), m)>0.

Appendix B

This appendix is presented to provide the interested reader a taste of the
technical aspects of some of the comparative static results discussed in the



564 J. Greenwood, Expectations, exchange rate, current account

text. The results of those comparative static ex:rcises not discussed here can
be easily deduced by mimicking the line of argument utilized below. First,
the impact on P, and c, from changes in E[M3] and E[y,] due to shifts in
u, and j, can be uncovered by taking the total differential of egs. (17) and
(18) while taking note of the information provided by (19). The resulting
system of two equations that one gets is

“U(e)) + B+ PE[U"(c,)] — B+ 2 (1)(MY/PYELU"(c,)]

~(1+E[UCHP /P (1 +1%)—v (1) - 1] (1 +r¥)0 (1) My/PDELU (e, X Py /Py(1 +r*) —v(1)~1)]
+E[U'(c)(1/P(1 +r*)+0"(1)M}/Ply,)]

de B(1+r9E[U"(c,))(1 - v(k))dy,
dP | = | —E[U"(c;XP,/P(1+r*)—v'(1)— 1)](1 - o{k))d, (B.1)
| | — ELU'{e2)kP /M1 +7*)]d5; + E[U(c2)Pykyo/M3(1+r*)1dp

[note v'(1)=v(M5/ P,y

where 4 is the determinant of the two-by-two matrix on the left-hand side of
(B.1)

A=U"(c))(1+r*' ()(M1/PHELU"(c )J(P,/Py(1+r*)—v'(1)—1)]
+{U"(cy)+B(1 +r*)?E[U"(c,))IH{E[U'(c2)

x (1/Po(1+r*) +v"()M3/P1y )]}

Solving the preceding system of equations, (B.1) yields
0¢,/07, ={B(1+r*)E[U"(c2)J(1 —o(k)ELU'(c2)(1/P5(1+r¥)
+ 0" (DMy/PEy)]—B(1 +r*) 20 (1)(M5/PHELU"(c,)JE[U (c,)
x kP /M3(1+1%)1}/4>0, (B.2)
0P [0y, ={—U"(c)E[U"(c)(P/Py(1 +r¥*)—v'(1)— )](1 - (k)
~[U"(c,) + B(1 +r*)*E[U"(c,)]JE[U (c,)
x kP /M3(1 +r%)1}/4 <0, (B.3)
deq/0p, = {B(1+r*)>v(1)(M3/P)E[U"(c,)]

x E[U"(c,)ky,/M5(1 +1r*)]}/4 <0, (B.4)
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0P /0p, ={(U"(c,) + B(1 +r*)?E[U"(c,)])
x E[U'(cy)P kyo/M5(141r%)1}/4 > . (B.5)

The determinant, 4, can be seen to be comprised of two terms of which
the second is unambiguously negative. The first term is non-negative because
decreasing absolute risk aversion implies that the expression
E[U"(c ) (P, /P(1 +r*)—v'(1)~1)] is positive (see appendix C}. This
expression reflects changes in the risk premuum due to changes in the
marginal utility of second period consumption which occurs, for example,
when any of y,, g,, P,, J,, or g, shift. Since the first term, which equals zero
when the model is deterministic, is likely to be small in value, 4 can te safely
taken . » be negative in value (see appendix C for further details). Now, it can
be easily deduced that the derivatives given in (B.2) to (B.5) take the signs
shown.

The other comparative static results given in table 1 can be obtained by
using the same line of argument. It is easy to see that the two-by-two matrix
on the left-hand side of (B.1) remains the same in all of these exercises and
all that changes is the two-by-one displacement vector on the right-hand side
of this equation. For instance, performing the above exercise for a temporary
change in y,, the results obtained would be

0P[Oy = —(1+r*)(1 —o(1)U"(c,)E[U"(c2)(P /P51 +1¥)
—v(1) =11/ 4—v"()M /P yDE[U (c) HU"(c1)
+B(1+r*’E[U"(c2)1}/4— (1 +r*)'()(MY/Py)U"(cy)

x E[U"(c;)(P,/Pa(1+1*)—v'(1)— 1)]/4 <0, (B.6)

0< e, /8y, =(1=v(D){B +r*2ELU (¢, )JELU (¢ N1 Py(1 +1%)
+o"(1)My/Piy))/4}
+B(1 +r¥) 2’ (Y(MS/P,y DE[U" ()]
x E[U'(c,)/Py(1 +1%)]/4 < (1 —v(1)). (B.7)
In the expression for dP,/dy, it is easily discerned that the first two terms

are nesative while the last is positive. However, it can be shown that (1 —u(1))
is la.get in magnitude than v'(1}M5/P,y,) so that the sum of the first
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and third terms will be negative, and consequently so will 6P,/dy,.'® Now,
examine the expression for dc,/0y,. The first term is positive while the second
is negative. It turns out that the sum of these two terms is positive since
(1—v(1)) is greater than v'(1)(M}/P,y,). The fact that dc,/dy, <(1—v(1))
follows from the definition of 4.

Another comparative static exercise of interest is the impact of a change in
the expected level of future government spending on today’s price level. After
carrying out the necessary mathematics, one gets

OP,/08;=U"(c,)E[U"(c2}(P1/P(1+r*)—v'(1)—1))/4>0.

A change in expected future government expenditure only affects today’s
price level insofar as it alters the risk premium on holding money. It has
been argued that the numerator of the above expression is likely to be small,
so that this channel of effect on the price level should be thought of as being
of secondary importance. This example is of theoretical interest though, even
if it isn’t likely to be quantitative significance, because it shows how the risk
premium term operates in the model.

Lastly, a brief discussion will be undertaken of the impact of a permanent
change in y, on P, and c,. This is by far the trickiest of the comparative
static exercises undertaken. As a benchmark from which to undertake this
exercise, let 1/8=(1+r*), and assume that v(1)=uv(k). To begin with, note
that the system is linear in its displacements. Thus, the impact effect of a
permanent change in today’s price level, P,, is simply the sum of dP,/dy,
and &P,/6y, as given by (B.3) and (B.6). Since both of these expressions are
negative. the sum must also be negative. Consequently, a permanent change
in income unambiguously leads to a fall in today’s price level. But more than
this can be said. Note that in the deterministic case of the model, all terms
involving E[U"(c,)(P,/Py(1+r*)—v'(1)—1)] will be identically zero. Then, it
immediately follows in the deterministic version of the model that for a
permanent change in current income

0P /0y, =P,/y,.

In the uncertain case of the model with small income risks, the above result
will hold as an approximation. By adding (B.2) and (B.7) the impact of a

**To see this, suppose that (1—v(M%/P,y,))=0, when M3/P,y,=0. That is, if no money is
held, all of income is absorbed in transactions costs. Then, by taking a first order Taylor
expanston of (1 —o{M5/P,y,)) around zero, one gets

(1-o(M*}/Py))= —v'(M}/P,y, with O<r<M}/P,y,.
Mow, since —v'(-) is decreasing in M3/P,y,, it follows that
(1 —o(M}/Py,))> —v'(MY/P,y )M /P, y,.
{1 —v(M}/P,y,))>0, when M3/P,y, =0, the proof goes through a fortiori,
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permanent increase in income on current consumpiior: can be obtained.

Since both of the terms are positive their net effect must be positive. When
the model is deterministic, one obtains the following result:

dcy/0y, =(1—uv(1)).

Again, for small income risks, the result will hold approximately.'’

Appendix C'®
Recall from (13) that

BE[U'(c )(1/P, —v'(1)(1+r*)/P, —(1+r*)/P,)]=0.
Now, define Z as
Z=P,/Py(1+r*)—0v'(1)-1.
Using expression (11) the above equation can be rewritten as
Z=Pky,/M5(1+r*)—v(1)— 1.
Using the first expression for Z, it can be seen that
E[U"(c;)Z] =0.

Now, let 7, be the value of y, that sets Z equal to zero. and then make the
following definition of ¢,:

& =(1—v())y,(1+r*5+(1—v(k)F2—(c; +8 )1 +r*) —g,.

Assume that Z >0 because y,> §,. Decreasing absolute risk aversion would
imply that

—U"(¢c,)/U'(c) < = U"(E,)/U'(E,),  therefore

U(c,)Z>(U"ENU(E)Z. (A)

Alternately, assume that Z <O because y,<J, Decreasing absolute risk

17The results in appendix C can be used to show formally that the last two expressions hold
approximately for small income risks.
18Gandmo (1968).
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aversion would imply that
~U"(c)/U'(c)> —U"(&,)/U'(E,), therefore
U(c)Z > (U (E)/U(E)U"(cr)Z. (B)
1t foliows from (A) and (B) that for all Z
U(c)Z > (U (&)U (EDU () Z.
Taking expectations of both sides of the above equation yields
E[U"(c;)Z]>E[(U"(E)/U'(EDU (c2)2] =0

. =E[U (e )(1/P;—v' (1M1 +r*)/P, —(1+1*)/P()] >0
)
since U'{E,)/U'(€,) is a constant and E[U'(c,)Z] =9 from (13).
Now.: for small income risks it seems that E[U"(c,)Z] should be
approismately equal to zero in value. Through the use of (14), this expression
can be rewritten as

E[U"(c2)Z] =cov(U'(c3), mE[U"(c2)}/(1 +r*)E[U'(c,)]
—cov(U"(cy), m/(1 +r*)>0.

Mote that resulis of appendix A imply that the first term is unambiguously
negative, and hence that the second term which is being subtracted must be
negative and dominant in magnitude. That is, the absolute value of the first
term 1s bounded in magnitude by the absolute value of the second. Thus, as
the second term approaches zero in magnitude, so must the first. Taking a
first order approximation of the second covariance term around y,, while
adopting the formulae and notation from appendix A, yields

cov(U"(c,), ;) > — Pik(1/M3)(1 —v(k))o? [ U™(E,)(g,)dg, <O,
where ¢, is defined as the second period consumption associated with the
income level y,. The variable ¢, is still random as g, is still random.
Obviously, as g2 —0 so does the covariance term in question. Consequently,
for small risks in income it is the case that

EfU (e, J(Py/Py{1 +1r*)—2v'(1)—1)] 0.

In the deterministic case of the model, it can quickly be discerned from
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(14) that —v'(1)=(n+r*)/(1 +r*). In the uncertain setting it is hard to believe
that income would be subjected to such extreme variations so as to induce
large movements in the inflation rate. Hence, for most realizations of y,, one
would think that P,/P,(1+#*)—v(1)—1 is close to zero in value.
Consequently, for the above reasons, E[U"(c,)(P,/P,(1+r*)—0v'(1)—1)]
should be a small number and as a result 4 should be negative.
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