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FISCAL POLICIES AND THE STOCK MARKET:
INTERNATIONAL DIMENSIONS

by
Assaf Razin*

This paper uses a two-country stochastic general—equilibrium model of the world
economy to address issues concerning the effects of fiscal policies on the international
allocation of consumption, saving and risk. Specifially, the paper deals with the effects of
government spending and tax policies on private-sector consumption spending and asset

portfolios. The purpose of the analysis is to shed light on the effects of fiscal policies on

the stock-market valuation of assets.

| The dynamic effects of fiscal policies on the real equilibrium have been the subject
of a large body of recent research. Examples of such research in a closed—econbmy
framework are Barro (1981), Blanchard (1985) and Mankiw (1987), and examples in an
open-economy framework are Buiter (1986) and Frenkel and Razin (1986, 1987a,b). This
line of research emphasizing intertemporal considerations, is confined to an environment
of full certainty in which the private sector behavior is governed by perfect foresight. The
open-economy research focused mainly on the international and intertemporal allocation
of consumption and investment and their manifestations in trade imbalances. In this
framework the terms of trade and the world rate of interest are the main channels through

which fiscal policies in one country are transmitted to the rest of the world.

* This revision of the NBER working paper No. 2398 was prepared while I was visiting the
IIES, Stockholm. I wish to thank Elhanan Helpman, Torsten Persson and Lars Svensson for
useful comments.



This paper extends this research to a stochastic environment in which the main
channel of the international transmission of fiscal policies is the stock market, assumed to
be freely accessible to both foreign and domestic residents.

The recent large fluctuations in stock prices which have taken place simultaneously
throughout the OECD stock markets indicate the close international links existing among
the various stocks as a result of the integration of the world capital markets.

Our interest in the effects of fiscal policies on the equilibrium prices of
internationally traded equities of the home and foreign industries stems in part from the
close connection existing between equity prices (the analogues of Tobin QS) and levels of
investment. Although investment in physical capital is not treated explicitly, the analysis
in this paper provides benchmark results on equity prices that can be used to assess the
effects of fiscal policy on domestic and foreign investment levels. The key result of the
paper is that the consequences of expected future government spending policies and the
characteristics of their international transmission depend critically on the precise
variability of these policies across states of nature. |

To analyze the effects of policies in such an environment it is necessary to extend
the intertemporal model which is usefully employed in the deterministic framework, to
allow for uncertainty and for the existence of risk-sharing securities that are
competitively tradéd in the stock market. This is done here by using the stock market
model which is developed in Diamond (1967), Helpman and Razin (1978) and Lucas
(1978). A recent application to international trade in assets is contained in Svensson
(1988) and in Persson and Stockman (1988).

The paper is organized in the following manner. In Section I we briefly set out the
stockmarket model used in the remainder of the paper. Section II considers the effects of
current and future government spending policies on asset prices and on levels of
consumption. Section IIT considers the issue of the government- finance neutrality. It is

followed by Section IV which analyses the role played by the correlations between the



—country-specific shocks in the analysis of the international effects of fiscal policies: Section
V considers the effect of government spending on the international allocation of risk and
on the relative price of the domestic security in terms of the foreign security. Finally,
Section VI contains concluding remarks. The Appendices which follow the text include

algebraic derivations of key characteristics of assets' demand functions under uncertainty.

I. An International Stock Market Model
Consider a two-period model of a nonmonetary open economy producing and
consuming one aggregate tradeable good. The economy is assumed to be endowed with

the sequence of endowments 6,Y, and 0,(7)Y; where the subscripts zero and one

designate the corresponding periods indexed by the state of nature <. There are S
possible states of nature, Y, and Y, are predetermined and ,(7) corresponds to
the state of technology in the home industries, v = 1,2,...,S. Similarly to the framework
used in Helpman and Razin (1978)! let q be the price of a unit of real equity in the
“representative home firm in terms of units of the aggregate consumption good. The home
firms produce Y, units of these equities with a (gross) stock market value being equal to
q-Y. Let an asterisk denote foreign industries. Accordingly, foreign firms produce the
sequence HSY; and ﬁi(fy)Ylk in period zero and one, respectively, the price of a unit of
foreign real equity is denoted by q* and the stockmarket value of foreign industries is
q*~YI.

Domestic private- sector's budget constraints are:

%Xk k* ok X %
(1) Cpo * 92y + 9 2qp) = d2pyg + 4 250 + Y2119 + Y210 - G

IThe present model is a two- period one- good version of the model which was developed in
Helpman and Razin (1978, ch.11). Labor income is contained in the endowment #Y. Bonds
will be introduced later in Section I'V.



(2) Cyy(7) = 0;(Vzgqy + 0:(“/)2;11 - Gy (-

In equations (1)-(2), Cy, and Cyqq(7) denote first and (state- 7) second-period
consumption and zy, and ZITIt denote the shares of stocks in home and foreign firms in
period t (t = 0,1). The productivity parameters 0‘0 and 0: indicate the amount of
dividends, per share, paid by domestic and foreign firms respectively, and Gt denotes
lump-sum taxes in périod t (t = 0,1). In equation (1) disposable income is equal to
current dividends from the historically given portfolio (ZHO’ Z;IO)’ plus the market value
of this portfolio net of taxes, GOa Income is spent on consumption CHO’ and on the new
portfolio (ZHl’ Z;H). Second-period disposable income in equation (2), obtained from
the dividends on the portfolio (net of taxes), includes no resale value of stocks since this
period is the last period. For this reason there is also no acquisition of new stocks in this
period.

Let u(CHt) be a concave von Neumann-Morgenstern utility function of the
krepresentative individual and let 3 denote his subjective discount factor. The expected

utility is
(3) U= U(CHo) + ﬂEU[CHl('Y)]

where E is the expectation operator.

The consumption-portfolio choice problem of the individual is to maximize the
expected utility (equation (3)) given (common) beliefs about the probability distribution
of states of nature and subject to the budget constraints in equations (1) and (2). The
resulting consumption and asset demands are functions of security prices, q and q*,
second-period taxes Gr1 and first-period wealth, WO' Accordingly, the demand

functions are:



@ Cpy = Cpplaa®, Gy W,
G) gy =2y (@05 G Wy,

. * * *
(6) 2 = 211045 GpiWols

where the individual wealth, defined by

% * *
(7) WO = (q+ 00)ZHO +(q + OO)ZHO - GO’

is also a function of q, q* and GO' The foreign private sector, indicated by the subscript
F, solves essentially a similar problem. The model is generai enough so that the utility
functions u and u* can be different with respect to all parameters except that the
probability assessments are identical across countries. The model is closed by the world
market-clearing conditions for current-period consumption and equities of firms located
in each of the countries. It is assumed in this section that the,government runs a
balanced budget so that tax revenues (GO, Gl) are equal to government spendings. The

world equilibrium is:

' ® % %
(8) CHO[q,q*, Gy, WO] + CFO[q,q*, WO] = OOYO +0yYy - Gy
' . x .
(9) zHl[q,q ,Gl,WO] + zFl[q,q , WO] = Y1
* % * % * r*
(10) ZH1[Q>Q ,Gl,WO] + zpl[q,q ’\‘VO] =Y 1

By Walras' law one of the equilibrium conditions is redundant. Accordingly, we

choose to omit the current-consumption market-clearing condition, equation (8) from the



analysis. The remaining two conditions in equations (9) and (10) are used to solve for the
market-clearing prices q and g*. |

The nature of the world equilibrium, characterized by free financial capital
movements evaluated at the stationary state is best understood with the aid of Figure 1.
The upward-sloping schedule ZZ describes différent combinations of the security prices q
and q* which clear the domestic-asset market. Likewise, the upward sloping schedule
7*7* describes different combinations of prices q and q* which clear the
foreign-security market. |

A useful benchmark case for the analysis is the stationary state, in which the
portfolio composition does not change over time. Accordihgly, 21 = ZHo» ZI*-II = 2:10’
Zp1 = ZRg and Z;l = ZI?O' Around such stationary equilibrium the ZZ schedule is
steeper than the Z*Z* schedule. To verify we differentiate equations (9)-(10) by using
the definition of wealth in equation (7). Rearranging and making use of the Slutsky

decomposition for asset demands the analysis yields

8 _ o S _ _ :
an dlogg* _ PH1q = @H17Zn0)2m1w ] T Brig - CprZpe)Zpiw] g
dlogq —[ZS - (z* —z>K )z ] +[ZS - (zﬂ< —zﬂ< )z ]

Higt - (ZH172H0) 211 W Fiq* ~ (2F17%p0) 2P 1w

along the ZZ schedule, and

o dlogg* _ Prigq T Cayifme)fmiw !t Ppig - Cprrpe)imw] g
(12) dlogqg — { *s ¥ ) g X % = .
Eaigr - CZarzme)zmiwl + rigr - (Zp172p0) 2 p 1wl

along the Z*Z* schedule.
A subscript denotes partial derivatives (e.g., Oz /0q = zqu) and a superscript
s indicates that the relevant price effect applies to the compensated asset demand. In

Appendix I we derive the following conditions pertaining to compensated asset demands:



s s _*s *3 .
(13) Zj1q<0’ Zjlq*—zj1q>0’ Zjlq*<0 j=HF
s S *s *s .
(14) q*Zjlq* < _qzjlq, qZJ 1q < 'q*Zj 1q*, J - H,F.

This means that with the intertemporally separable expected utility function, assets z
and z* are net substitutes and the (negative) own-price elasticity is larger (in absolute
value) than the (positive) cross-price elasticity. Combining the sign conditiens in
~equations (13) and (14) with the expressions in equations (11) and (12) it is evident that

the ZZ and Z*Z* schedules are upward sloping and that the former.is steeper than the

latter around a steady state. In other words around the stationary state individuals are
neither net buyers, net sellers, in the security markets. Accordingly, security-price
changes generate no real income effects on asset demands, and the characteristics of
“equilibrium are governed by asset substitutions.

Consider the initial equilibrium point A in figure 1. A rise in. the
domestic-security price, g, as indicated by the movement from point A to point B,
generates an excess supply of domestic securities and since assets are pure substitutes, the
same price change generates also an excess demand for foreign securities. . To restore
equilibrium in the market for foreign securities, the foreign security price, q, rises to point
B.  Similarly, in order to clear the domestic security market the price q* ‘is raised to
‘point D. The reason that the latter rise in ¢* is more pronounced than the former is
that, as indicated by the demand condition in (14), the effect of this change on the
demand for the domestic security is weaker than the corresponding effect on the demand

for the foreign security.2

2These considerations need not hold in the presence of real income effects of price changes
which prevail outside of the stationary state.



II. Government Spcn(ﬁng and the World Stock Maxket,

Government spending alters the amount of resources available to the private sector |
and thereby disturbs the world equilibrium in goods and assets. As a result, asset prices
must change to restore market clearing. In the presence of uncertainty a distinction
between state dependent and state independent policy is relevant. in addition to the
distinction between transitory and permanent spending familiar from the analysis of
government spending in a non-stochastic environment (see Frenkel and Razin (1987a)).
To isolate the effects of government spending on the world stock market equilibrium we

consider in this section only balanced-budget spending policies.

1. A Current Transitory Rise in Government Spending

Consider first the effect of a transitory rise . in the home country's current
government spending. The rise in spending which is é.ssociated with a corresponding tax
hike creates an excess supply of assets. This excess supply is eliminated by a fall in the
prices of both the domestic and the foreign securities. This analysis is illustrated in figure
2. In figure 2 the initial (stationary state) equillibrium obtains at point A at which the
domestic-security price is q and the foreign-security price is q*. A transitory
balanced-budget rise in current. government spending creates an excess supply in domestic
securities and necessitates a corresponding rise in private sector demand. As implied by
equation (3) the ZZ schedule shifts to the left to Z'Z'. The same rise in government
spending creates also an excess supply in foreign - securities and necessitates a
corresponding increase in demand thdt is reflected by a downward shift of the Z*Z*
schedule to Z*'Z*'. This result conforms with the one obtained in the nonstochastic
analysis (see Frenkel and Razin [1987b] ch.7) in which a transitory rise in government
spending raises the equilibrium world rate of interest. Analogously, in the present case,

expected yields on both assets rise.



‘2. An Expected Rise in Future Government Spending

Consider now the effect of an expected transitory rise in the home country's future
government spending. Suppose that the magnitude of this rise is known with certainty in
the present period so that the rise is equal in all states of nature. The positive effect of
the rise in Gl (which lowers future disposable income in all states of nature) on the
demand for assets is shown in Figure 3 in which the indifference curve UU describes the
different combinations of savings and consumption that leave the level of expected utility
unchanged, where savings are equal to the aggregate net purchase of stocks. The budget

line with a slope equal to 1:intersects the horizontal axis at point W, which is equal to the

- level of wealth, and point A describes the initial demand for consumption and savings. As
shown in Appendix II a rise in G1 switches the indifference curve from UU to U'U' and
the asset demand point from A to B. As a result consumption falls while savings rise. In

- other words, through the consumption-smoothing mechanism the fall in future disposable
income enhances current-period savings. This result also conforms to the deterministic
analysis in Frenkel and Razin (1987h).

Even though the demand for assets as a group rises we cannot ascertain that the
demand for each and every asset necessarily rises. If, however, the productivity
parameters @ and @* are strongly positively correlated, it is likely that demand for
every asset does increase.3 Another case in which the result holds is when the joint
distribution of the domestic and foreign productivity shocks, h[d(7),8*(7)], is symmetric
so that h(x,y) = h(y,x) and (ex ante) the assets have the same risk characteristics.

The effect of the rise in future government spending on the world equilibrium
under the assumption that assets are gross substitutes, and demand for both of them

increases following the future rise in government spending, is illustrated in Figure 4. In

3See the extreme case of perfect positive correlation discussed in Appendix III.
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this figure the initial equilibrium is indicated by point A. The rise in the demand for
assets consequent bn the increase in government spending requires a rightward shift in the
77 schedule and an upward shift in the Z*Z* schedule. As a result the eQuilibrium point
shifts from A to C and the security prices rise from (q,q*) to (q',q*'). Similar to the
deterministic analysis, in which an expected future increase in government spending

lowers the world rate of interest, in the stochastic case, average yields on both assets fall.

ITI. The Neutrality of Government Finance

The preceding section indicates the importance of the specification of the mahner
by which government spending varies across states but left open the question concerning
the significance of the means of government finance for the world equilibrium. In this
section we deal with the latter.

A special case is the one in which taxes are state independent and a safe bond is
traded in the world market. Consequently the neutrality of government debt emerges as
in the certainty model. Accordingly, the budget constraints in equations (1)-(2) are

modified as follows.
* %) * L
* ®
(16) Cr (1) = (Mg + 0, (V)zggy + Robg - Ty
where bt denotes a one-period fixed-return bond in period t (t = 0,-1), Ry denotes the
interest factor (one plus the rate of interest) and Tt denotes lump-sum taxes in period t

(t = 0,1). Equations (15)-(16) are consolidated as usual into a single budget constraint

(in terms of future value) to yield
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* £y

* * . _
(17) RoCrio T Crp(M + (Roa@=0,(M)zg; + Rgd = 0,(M)zg; = W= olo ™ 11)
where

— * * .

- Tt is clear that tax- shift policies which maintain the present value of taxes (T + T,/ Ry)
do not impact on the private- sector consumption possibility set. Accordingly government
debt is neutral in this case.

- Obviously the neutrality of government finance need not require the existence of a
-safe bond. To see this, consider the case in which only stocks are traded. In this case the

analogue of the consolidated budget constraint in equation (24) is

(172) Crro + (@/00))Cyry () = [(6,(0/0,(3) - @y
+ [(a + Bp)zggg + (a* + Gzl - [Ty + (a/6,(N)T{ ()] -

Now, if T,(7) is state dependent any tax shift policy that maintains (- )-Tl(fy) / T,
= 0;(7) /q is neutral. Indeed, under these circumstances the return on the (negative) tax
asset are proportional to the returns on the domestic security, state by state, so that no
new security is introduced by the government financial activities. Evidently, in this case,
state independent futuré taxes are not neutral.

The general conclusion about the conditions for government- finance neutrality can

be stated as follows. The "claim" of the domestic private sector on domestic taxes can be

viewed as a negative asset. Whether tax shift policies are relevant depends on whether

the induced distribution of "returns" on this asset is already spanned by the equilibrium

returns on the prevailing assets.
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IV. Future State- Dependent Government Spending: The CAPM Valuation

The introduction of state- dependent government spendings may alter the nature of
equilibrium since it implies a chaﬁge in the pattern of the distribution of output, available
for private consumption purposes, across states of nature. To ‘gain insight into the role
played by the correlations of government spendings and assets' returns we consider in this
section the CAPM equilibrium valuation.

Let there by a safe tradable bond earning return Ry . Incorporating it into the
budget constraint, the relation between future consumption and current consumption is

given by
N * kK
CH1(7) =W- Gl,(')') - ROCHO + (01(7) - ROq)ZHl + (01(7) - Rya )ZHl

where W is defined in equation (17) and where we assume that G;(7) stands for both
*
taxes and spendings (balanced budget). Assume that 6’17(7) and 01(7) are normally

distributed and let the expected utility function be given by

-bC “bCyy. ()
(18) U=-e H0_gpe Hl

_ ~bCHO -b[E CH1(7)-‘ (b/2) Vaf(CH1(7))]
=-€ - (e
where b is the constant absolute risk aversion parameter and Var( ) denotes the

variance.

The first order conditions are:

(19) Cppo =~ (5)log Ry +E Cpgy(7) - (b/2) Var(Crg; (1)
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(20) (1- ROq)ZHl =D COV(01(7)ZH1 ) CHl('Y)) '
(21) (1- Ry Jagg; = b Cov(d (7)zggy » Cppy ()

where Cov( ) denotes the covariance.
Deriving similar conditions for the foreign country, aggregating equations (20)- (21)
and the corresponding equations of the foreign country and rearranging the resulting

expressions yields:

(22) q=

* X *
(23) . q*“Yl - B COV(01(7)Y1 K CH1(7) + CF1(7))
= %
RoYy

where B = 1/[(1/b) + (1/b )] is the degree of risk aversion of the market. Using
CHl +Cp +G=10Y, + 0,Y, the covariance terms in equations (23)-(24) are given
by:

2 *
and

X * * *2 *
Cov(8y (7)Y, Cgy(7) + Cpy (1) = Y Yy0p5" + Y "0 " - Yy04"

where Oy denotes the covariance between x and y.
The equation characterizing R, can be derived as follows. Adding equations

(20)- (21) yields:
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* ok
(1- Ryazg + (1- Ryq Jzg; = b Var(Cg1(7))
Substituting this equation into equation (20) yields:

X X .
Cpo=- () log ARy + E Cpp (1) - 5 [(1- Ry@zgy + (1- Rya Jzppy] -

Applying the same procedure to the foreign country and aggregating over the countries
yields:
+Y

| 1 L
(24) Y 0= (Blogﬂ+?logﬂ) (B) log R,

+ (Y, +Y,- EG(y)- % [(1- Rya) Y, + (1- Rga) Y]]

0

It is evident from the equilbrium- valuation cdnditions in equations (22)-(24) that
as long as the average level of government spending E G(7) remains constant a change in
the distribution of government spending across states of nature raises or lower the
equilibrium prlces of equ1t1es q and q accordmg to whether the covariances aﬂG and
00 ¢ are positive or negative. Thus, the correlatlons between the margmal changes in
the government spending and the country- specific productivity shocks determine in this
case the effects of the fiscal policy on the equilibrium valuations in the integrated world

i

stock market.

V. International Allocation of Risk and the Relative Security Price
To highlight the pure effect of government spending on the international allocation
of risk and on the relatlve price of the domestlc securlty, in thls section we abstract from

intertemporal cons]deratlons. The mlnlmal model for our purpose is the one w1th two
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states ol nature and with no initial period consumption. This extreme case in which
markets are complete yields sharp predictions for the effects of government spendings on
stock prices. This is therefore a useful benchmark case to consider.

We henceforth suppress period subscripts. The maximization expected utility
w(O)u(CH(O)) + 7r(1)u(CH(1)) (where (7) is the probability of state v (y = 0,1))
subject to equation (2) yields

7(0)u'(0)*(0) + n(1)u’
T0)u'(0)0(0) + w(1)u'(

(25) 829(‘9;3 ) — *

where q* is the relative price of the foreign security in terms of the domestic security.

Denote the price of state one contingent good in terms of state zero contingent good by p.
In a complete market equilibrium the marginal rate of substitution between goods

~ consumed in the two states is equal to this price. That is -

(Du'(1) _
o -

Equations (25) and (26) imply that

oy PO e

so that
~ %
. 0 . (1 g1
(28) Sign 3% = Sign (PTET)% - 9%0%)

Similar conditions apply to the foreign country since at equilibrium the relative price of
the foreign security, and thereby also the relative price of contingent goods, are equalized.
The equilibrium in the world economy is portrayed by the Edgeworth box in figure

5. In this figure the horizontal axis measures world output in state zero (6(0)Y +
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#*(0)Y*) and the verticl axis measures the corresponding quantity in state one (6(1)Y +
0*(1)Y*). The international distribution of world claims to outputs is specified by point
E. As usual, quantities pertaining to the home country are measured from point 0H as
an origin and quantities pertaining to the foreign country are measured by point 0Op as
an origin. The equilibrium obtains at point A, where the slope of the domestic and
foreign indifference curves are equal to the equilibrium price of goods contingent on state
one, p. Using equation (27) we can also derive the equilibrium relative price of the foreign
security <~1*

Consider now the effect of a rise in the home country's government spending at the
amount G(0) in state zero and G(1) in state one. As a result, the size of the box
(corresponding to the world output net of government spending) diminishes. Accordingly,
the length of the horizontal axis is reduced by G(0) and the length of the vertical axis is
reduced by G(1). At the prevailing relative price p foreign demand remains unchanged
as represented in figure 5 by point B. This point is located on the foreign consumption
expansion locus displaced to the new origin OI‘*'“ By construction the parallel line
segments Ol;B and OFA are of equal length. Analogously, as long as the initial p
remains unchanged, the domestic consumption expansion locus also remains unchanged,
but in view of the fall of income, the new reduced level of desired consumption is
represented by B' instead of A. Observe that the fall in the domestic budget line
measured by the line segment AB is equal to the shrinkage of the size of the world output
box measured by the line segment, OI'?OF' At the prevailing price there is an excess
demand for state one goods and an excess supply for state zero goods indicated by the line
segment BB'. Thus the relative price, p, must rise to restore equilibrium. Equation (28)
implies that whether or not the foreign security price rises depends on whether the

domestic productivity ratio, 6(1)/6(0), falls short of or exceeds the foreign productivity

ratio 6%(1)/6%(0).
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Although the diagram in figure 5 is drawn for homothetic preferences, with
expansion schedules drawn as rays from the origin, the reader can verify that the
transfer- problem criterion derived above is more general. Analogously to Frenkel and
Razin (1987b) the basic criterion determining the effect of a rise in government spending
on the relative price of goods consumed in state one involves a comparison between the
government marginal propensity to spend in state one, indicated by the ratio
MPG(1)/MPG(0) and the corresponding ratio of the domestic private- sector propensities
to consume indicated by MPC(1)/MPC(0), where MP denotes a marginal propensity. If
the government propensity exceeds the private sector propensity to consume in state one

the rise in government spending and the corresponding fall in the disposable income of the

domestic private sector create an excess demand for state one goods and an excess supply
of state zero goods, as a result of which p rises. If, on the other hand, the government
propensity falls short of the corresponding private sector propensity, the equilibrium price
p must fall.

Up to this point the allocation of the public good across states has been
exogeneously determined. We now relax this assumption. If the utility function is
additively separable between private and public goods, the optimal rule for public goods is

given by
(29) mUGLIGIL) ~ p

where %(G(7)) is the utility level associated with consumption of G(7) units of the
public goods in state 7(y = 1,2). Comparing equation (26) with equation (29) it is
evident that in general, the distribution of (G(0), G(1)) and (C(0), C(1)) are different
from each other. This means that for example, if the marginal utility of the public good is

relatively high in state 1 in comparison to the corresponding marginal utility of the
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private good in this state it is socially desirable to supply relatively more of the public
good in this state. The provision of public goods therefore leads to a rise in the state- one
contingent price and to a change in the relativé stock market price of the foreign security
which depends on the abovementioned productivity condition. If the domestic economy is
relatively more productive in state one so that 6(1)/6(0) exceeds 6&*(1)/6*(0) the
domestic security price, q, rises relative to the foreign security price, q*, when state

one contingent good price, p, rises and vice versa.

VL. Concluding Remarks

This paper extends the analysis of the effects of fiscal policies on the world
equilibrium from certain to unertain environments. In such environments the key channel
through which the effects of policies are transmitted internationally is the world stock
market consisting of international trade in domestic and foreign equities.

As in the more standard intertemporal analysis, the analysis in this paper also
distinguishes between temporary and permanent policies. But the unique feature of the
present analysis is the precise specification of the variability of future government
spending policies across states of nature, on the analysis of fiscal policy, a key element in
understanding the effects of these policies on the world economy.

The paper demonstrates that the effects of a current transitory rise in government
spending on the equilibrium consumption levels and on the equilibrium mean returns of
equities conform to the results obtained for the Case of no uncertainty: domestic and
foreign consumption fall while the mean equilibrium returns on both domestic and foreign
equity rise. In the presence of stochastic government spending policies the deterministic
analysis also serves as a general guide for predicting the induced changes in current
consumption and overall savings. But it provides no guide for understanding the effects of

such policies on the composition of the overall savings between the various assets and



-19-

thereby on the equilibrium prices of equities. The analysis shows that if the government's
marginal propensity to spend in a given state exceeds the corresponding domestic
private-sector propensity, the equilibrium state- contingent price must rise.

Consequently, the domestic equity price rises relative to the foreign equity price if the

domestic economy is relatively more productive in this state in comparison to the foreign
economy and vice versa. Whether equity prices, in terms of consumption, rise or fall
depends, among other things, on the means of government finance and on the

cross- country productivity correlations.
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APPENDIX 1

Characteristics of Asset Demands

In this appendix we derive the k‘ey characteristics of the asset- demand functions
which underlie the slopes of the schedules ZZ and Z*Z* in figure 1. To simplify the

notation we suppress all period and country subscripts.

L1. Using equation (2) the utility function in equation (3) can be expressed as a function

of Cy, 2, z* and G as follows:

(A1) U(Cyz.2%,G) = u(Cy) + AE{u[(7)z + *(7)7* - GI} = u(Cy) + v(z,2%,G)

Consider the inverse of the function u(Cg), that is, Cy=u" 1(1‘1) = ¢(u), the expenditure
function  p(q,q*, G,v) associated with v(z,z*,G) and the expenditure function

m([1,q,q*,G,U] associated with U(CO, z,2*,G). They are related to each other as follows:

(A.2) m[1,q,q%,G,U] = min{1- ¢(u) + p(q,q*,G,v) s.t. u+v=U}
g s st

=min[l:¢(U-v) + u(q,q*,G,V)]
v

The first- order condition of the optimization problem in (A.2) is

A8 L P+ faan G =0

As usual, the compensated- asset demands are the partial derivatives of the expenditure
function (A.2) with respect to prices (1,q,9%). Accordingly, differentiating equations

(A.2), using equation (A.3) yields



-21-

(a)  Cy=my=¢(U-v)
(A.4) (b) z= m, = ul(q;q*,‘G,v)
(C) PANES mq* = Mq*(Q7q*,G7V)
For cOnvenience, suppressing the arguments of the»functio‘ns and differémiating

(A.4) yields

(a) mgy =ty

(A.5) ) m tpu v

qq ~ *qq T Pqv'q

aq qv q*

‘(C) anq*

To obtain explicit expressions for Vi Ve and Vo we differentiate (.A.3) which. yields:
(A.6) o WJ'—— 0

. V4 = - >

1 +"“.vv

AT v =AY g
AD - vg= <O
(A8) Mty 0

) g g <O

The signs of the expressions in (A.6)—(A.8) indicated above follo_w from the assumption of
normality (implying that Fay and ”q*v are positive) and from the convexity of the -
expenditure functions ¢ and g which reflect the assumption of risk aversion (implying

that ¢" and M, are positive).
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1
(4.9) Mq1 = Hqv Wr%m> °

2
I

_ _ \4

Pavt a*v

(A1) Maq* = Faq* ~ 59—47(1@;> O'

~ The negative sign in (A.10) follows from the fact that Haq < 0 (because the
demand for t}he domestic demand falls when the domestic security price rises while
holding the welfare level v constant). The positive sign in (A.11) is implied from the
convexity of the expenditure functiont (so that p__p s« > p__p *v)’ and from the fact

vviqq qv'q

that since uq(‘) is homogeneous of degree zero in (q,q*) and p 4 is negative p

qq* is

positive so that qﬁ"uqq* > 0.

Equation (A.10) implies that the domestic security demand is negatively related to
q and (A.11) implies that the assets z and z* are pure substitutes.

Multiplying equation (A.10) by q and adding the resulting expression to equation

(A.11), multiplied by q*, yields

Holb
«+tqm_ = - v av <0

(A.12) q*m
aq + fy

qq

where use has been made of the familiar properties of the expenditure function: Hy that

is homogeneous of degree zero in the prices q and q* and that b, is homogeneous of

4See section 1.2.
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degree one in these prices. The negative sign in (A.12) implies that.

(A.13) q*m 4 < -qm

q*q qq ’

Expressed in terms of the price elasticity of the compensated »demand this yields

dog z°
dog q °

*S .
dlog z ©
dlog q

(A.14)

This means that a rise in the domestic security price, q, exerts a more pronounced effect
on the demand for this security than on the demand for the other s€curity. Similarly, it

can be verified that a rise in q* exerts a weaker effect on 25 than on z 5,

L2. In this part of appendix I we show that Pryybaq* > toyhgry
Let ' "

M(QIQ*,V) = miil qz + qz* + ){(v - 'V(z',z*))
Z,2

where

v(z,2*) = 6Eu(bz + 6*z*).
The system of first-order conditions is:
)\VZ -q=0

/\VZ*"q*:O :

v(z,2%) - v = 0.
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+15

Py

St

,__.
[}

T-fF, 43 a4 axrat 1
DHICTEHL A UITE v1IC S y s LCLIT y T

’\sz /\VZZ* v, dz dq

)\VZ*Z /\VZ*Z* VZ* dz* = dq*

v V % 0 dA dv
Z Z

From the matrix equation we can calculate

f)
A7 2
)\V -A [szvz*z* B sz*]’

r k)

\ A
/\q = A WVgrgVpx ™ VorgVyl

A
’\q* = () & Wy~ Vipr,),

and

where A < 0 is the determinant of the matrix.

Using by = AV, ”qq* = zq*, uqv = ’\q and ﬂq*v = ’\q* yields
‘)
ATV 4
Hoo ol o _ ¥ 2 2
vORAaT  hgy Hgry = T 7 | VgV 2V, wV Vx + VsV | >0

since by v = Eu(fz + 6*z*), v" < 0, we have V%, = Eu"06* < 0 and the bracketted

term is negative.






APPENDIX 11
The Effect of a Future Transitory Rise in Government

Spending on Consumption and Savings

In this appendix we derive explicit expressions for the effects of a future
state- independent rise in government spending on consumption and savings which

underlie the diagrams in figure 3.

I1.1. Consider first explicitly the expenditure function w(q,q%,G,v) introduced in

equation (A.1):

(A.15) #(@,q*,G,v) = min gz + ¢*z* + A[v- BEU(d(7)2+0%(7)z*- G)]
Z,%

where A is a Lagrangian multiplier. The first- order conditions are given by
(a) q- AEU'6=0
(A.16) (b) q*- ASEU'#*=0

(c) v- BEU=0

Using the envelope theorem, the derivatives of x in equation (A.15) are

| (a) p,=2A
(A.17) (b)  ng = MEU'
(c) Hy =2
(d)  px=2z"

q



Differentiating (A.16) with respect to v and G yields

@) 92 =4 -_ B guopwu of — B9 2EU 0)
v TPhqvT AT
9
(A.18) (b) %i = ﬂq*v = __g_ (EU"66*EU" 6 — EU" OZEU' 0*)
| | 2
(©) R =y =& @i - o)
R U LA — L -
@)  =p o= (AU 0BV 0 —EUMG 2RU'G)

+ EU" g% (EU" 64*EU" 0 — EU" 0°EU" %) +
+ U (B0 6%50" 02 — (U 00%) %)

— (1) 2 1 K 2 " bk 1 1 % " *2 1 2
where A = F[EU"A(EU'0*)2 - 2EU"04*EU'GEU'¢* + EU"0 2(EU'0)] > 0.
Equations (A.18(a)- (d) imply that

(A.19) by = POEU" )y, + (BU" 0 ] +(BU )}

Next we evaluate the effect of the rise in G on the utility levels U, v and u. For

this purpose consider the demand system from Appendix I:

(A.20) 1 "¢'(U~ V) - uv(q,q*,G,v) =0

(A21) 1 9(U-9) + pladtG) = Wy

where WO denotes current wealth. This system can be solved for the endogenous
variables U and v given the levels of the exogenousvaﬁables q, q* and- G

Differentiating equations (A.20)- (A.21) yields:
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(A.22) 4 =- %(,;—

dv ug + ¢'ig

(A23) dG = - ¢|(”VV +¢u)

Since u = U-v subtracting (A.23) from (A.22) using (A.20) yields

du _AvGhv ~ PGhyy
(A.24:) dG - ¢! (/LVV + ¢”) .

Finally, substituting equations (A.19) into equation (A.24) yields

du _ g2 BU"Dng, + (BU"0)pos,
(A25) aG——,B)\ QS'(II’VV ¥ ¢u)

We conclude that if the assets z and z* are normal "goods" (so that p Qv >0 and p O*v
> 0) then a transitory future rise in government spending, G, lowers first-period utility

level U(CO) and thereby also lowers first-period consumption C.

I1.2. If there exists a perfect (positive) correlation between the returns of the two

securities, there is essentially just one tradeable security whose price is denoted by q.

From the budget constraint and (A.25) we have

dc
(A.26) 9z~ é“acg> 0.

Thus a future rise in government spending raises the demand for the security.
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Figure §

The Effect of a State-Dependent Rise in Government
Spending on International Risk Sharing
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