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1 INTRODUCTION

This study addresses one of the issues of most concern to Frank Graham:
the effects of government spending and tax policies on the economic sys-
“tem. In his book Social Goals and Economic Institutions, which in his own
words “is of the nature of a confession of faith, and an argument for the con-
viction that is in me,” he presents the logic underlying what is currently
known as the “Ricardian Equivalence” proposition:

Debt and credits can be indefinitely multiplied and might reach huge figures
without any necessary disturbance to the economy. . . . Net social income would
be unaffected. . . . The rise in government debt . . . has therefore no special sig-
nificance. It is not inconceivable that the incidence of taxes to service, or per-
charice to extinguish, the debt would correspond with the receipt of interest on
the government securities. If this should be the case and if, as is of course highly
improbable, there had been no transfers of government debt from the hands of
the original holders, the economic position of all the citizens would be precisely
the same as if there had been no government debt at all. The debt could be
wiped ouit, along with the taxes for its service, without any loss or gain to anybody
" (Graham, 1942, pp. 150, 159). .

But then Graham raises doubts about the practical validity of Ricardian
equivalence. Because he recognized that the necessary conditions are un-
likely to be satisfied, owing to incentive effects associated with government
finance, he was a sharp critic of deficit finance:

Continuous deficit financing as a stimulus to the economy is reckless in the ex-
treme and a confession of mental insolvency. It has been partially justified, how-
ever, by the intellectual bankruptcy. of most “conservatives” who, in the face of
break-down, could find nothing better to do than indulge in wringing of hands.
Their plaints, though not their general attitude, were nevertheless warranted
since debt, and inflation, are diseases to-which democracies are peculiarly sus-
ceptible (Graham 1942, p. 163). : :

- This study deals with the effects of government spending and tax policies
on the evolution of real exchange rates and real interest rates in an inter-
dependent world economy. We develop an analytical framework suitable
for a detailed examination of the various channels through which the inter-
temporal effects of these policies are transmitted internationally. In our for-

We are indebted to Thomas Krueger, Jonathan Ostry, and Kei-Mu Yi for helpful comments
and suggestions, and to Steve Symansky for his contribution to the simulations. This study was
completed while Assaf Razin was a visiting scholar in the Research Department of the Inter-
national Monetary Fund. ’ :




mulation, the tax system is so specified that deficit finance influences the
world economy in a significant way, and the path of debt is critical in its
effects on the economic system. Thus, Graham’s own views are embodied
in the model.

Our analysis is motivated by conditions that prevailed in the world econ- -
omy through most of the 1980s. During this period, changes in national fis-
cal policies were unsynchronized, real interest rates were high and volatile,
and real exchange rates exhibited diverging trends and large fluctuations.
The fiscal policies pursued by the major, industrial countries affected the
rest of the world through the integrated goods and capital markets, with the
result that every country became increasingly concerned about policy mea-
sures adopted in the rest of the world.

To illustrate the volatility of the key macroeconomic variables and high-
light the complexity of the interactions among fiscal indicators, real interest
rates, and exchange rates, we show in Figure 1 the paths of government
spending (as a share of GNP) and the real exchange rate, and in Figure 2
the paths of the budget deficit (as a share of GNP) and the real interest rate,
for the United States from 1974 to 1987.! As can be seen, the paths exhibit
considerable variability, and the correlations among them vary over time.
During some periods (e.g., 1986-87), a rise-in U.S. government spending
(as a share of GNP) is accompanied by a rise in the real exchange rate, while
in other periods (e.g., 1978), the correlation is negative. Likewise, during
some periods (e.g., the latter part of the 1970s), a rise in the U.S. budget
deficit (as a share of GNP) is accompanied by a rise in the interest rate,
while in other periods (e.g., 1986-87), the correlation is negative. An ex-
amination of the paths portrayed in the two figures reveals that the relation-
ship between the real exchange rate and the real interest rate also varies
over the years. Our analysis provides a framework and identifies key factors
useful for interpreting such developments.

As is well known, in the absence of nontradable goods the effects of gov-
ernment spending on the world interest rate are clear-cut: a current tran-
sitory rise in government spending raises the interest rate, whereas an ex-
pected future transitory rise in spending lowers it. Further, in the absence
of distortionary taxes a budget deficit tends to raise the interest rate. In the
subsequent analysis, we extend the framework by incorporating nontrad-

.able goods and allowing for alternative tax systems, such as a consumption
or income tax. Our analysis reveals the effects of government spending and

! In these charts, nominal government spending is deflated by the absorption deflator, and
nominal GNP is deflated by the GNP deflator. The real exchange rate is defined as the ratio
of export unit value to normalized unit labor cost in manufactures (1980 = 100). The real long-
term interest rate is defined as the annual average yield on ten-year U.S. Treasury (constant-
maturity) bonds, adjusted by the private-sector final domestic-demand deflator.
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FIGURE 1
UNITED STATES: REAL EXCHANGE RATE AND SHARE OF
GOVERNMENT SPENDING IN GNP
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. FIGURE 2
UNITED STATES: REAL LONG-TERM INTEREST RATE AND
SHARE OF GENERAL COVERNMEI‘{T DEFICIT IN GNP
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tax policies in an interdependent world economy on interest rates, real ex-
change rates, real wages, and the current account of the balance of
payments. The key factors are, on the one hand, the distribution of gov-
ernment spending between tradable and nontradable goods and the inter-
temporal allocations of this spending, and, on the other hand, the charac-
teristics of the tax system, including the timing of taxes and the types of
taxes used to finance the budget. In this context, we show that the conse-
quences of a revenue-neutral conversion from an income-tax system to a
consumption-tax system (and conversely) depend critically on the current-
account position. These results indicate that open-economy considerations
play a central role in a proper analysis of fiscal policies.

The study has two main chapters. Chapter 2 contains an analysis of the
effects of government spending. Here we develop the analytical framework
for the two-country model of the world economy, determine analytically the
precise factors governing the international effects of government spending
policies, and provide illustrative dynamic simulations of these effects.
Chapter 3 deals with the effects of tax policies. Here we consider budget
-deficits arising from cuts in consumption taxes and income taxes, as well as
alternative revenue-neutral tax-conversion schemes. Chapter 4 concludes
the study with a summary of the chief results.



2 GOVERNMENT SPENDING POLICIES

In our analysis of the effects of government spending on world interest
rates, real exchange rates, current-account positions, and related key eco-
nomic variables, we focus on the unique role played by the detailed pattern
of government expenditures. To highlight this role, we specify the model
so as to ensure that the details of government finance; particularly the tim-
ing of taxes and borrowing, are immaterial. Accordingly, we abstract from
monetary considerations and ‘we assume that all taxes are lump-sum. Fur-
thermore, we presume that the provision of government services does not
alter the consumer marginal rates of substitution among private goods. To
open the discussion, it is useful to cast the analysis in terms of the general
principles of the “transfer-problem criterion” familiar from the literature on
international transfers.! We start with a brief review of the effects of gov-
ernment spending on the world interest rate for the simple composite-good
case. This case highlights the basic principles involved in the application of
the transfer-problem criterion to the determination of the intertemporal
terms of trade.

The Composite Tradable Good

The transfer-problem criterion involves a comparison between the marginal
spending propensities of the private sector and of the government. Applied
to the analysis of the effects of government spending on the world interest
rate (the intertemporal terms of trade), this criterion requires a comparison
between the “saving” propensities of the government and the private sector
out of “wealth.” For this purpose, the relevant concept of wealth is the sum
of current spending and the discounted sum of future “lifetime” spending,
and the relevant concept of saving is the discounted sum of future lifetime
spending. If the government saving propensity exceeds the private saving
propensity, a rise in home-country government spending improves the cur-
rent account and lowers the world interest rate. This result stems from the
redistribution of wealth from the home-country private sector to the gov-
ernment that is induced by the tax levy necessary to finance the rise in gov-
ernment spending. The assumed difference between the saving propensi-

! This criterion was developed originally in the context of post-World War I discussions
about the German reparations and was debated among Keynes (1929), Ohlin (1929), and Rueff
(1929). The concept was further developed by Metzler (1942), Meade (1951), Samuelson
(1952), Johnson (1956), and Mundell (1960). For an application of this criterion to the analysis
of the international effects of government spending, see Frenkel and Razin (1985).
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ties implies that this wealth redistribution raises savings in the home
country, thereby improving its current account. The associated excess
* world savings (at the prevailing world interest rate) is eliminated through
* the reduction in the world interest rate.

To illustrate the general principle, consider the two-period, two-country
box diagram OBO*C in Figure 3. The dimensions of the box measure the
present and the future levels of world GDP net of government spending.
At the initial equilibrium (with zero government spending), the interna-
tional and intertemporal composition of world consumption is represented
by point A, which denotes the intersection between the home and foreign
countries’ consumption-expansion loci OA and O*A, respectively. For sim-
plicity, the utility functions are assumed to be homothetic, so that the mar-

ginal and average saving propensities are equal. These loci correspond to

the equilibrium interest rate (where R, denotes 1 plus the interest rate).
For further reference, the slope of the domestic-economy consumption-ex-
pansion locus OA equals the ratio v,/(1 — v,), where v,, the private-sector
propensity to save out of wealth, equals (C/R,)/[C, + (C\/R,)] and C, de-
notes the level of consumption in period i (i = 0,1). If the levels of the do-
mestic-government spending (financed through lump-sum spending) on

) FIGURE 3
THE EFFECTS OF GOVERNMENT SPENDING ON THE WORLD INTEREST
RATE: THE COMPOSITE TRADABLE-GOODS CASE
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present and future goods are G, and G,, respectively, then the size of the
box diminishes because of the resource withdrawal.

Accordingly, in Figure 3 the length of the horizontal axis, measuring the
supply of present goods net of government spending, is reduced from OC
to OC’, and the length of the vertical axis, measuring the supply of future
goods net of government spending,” is reduced from OB to OB'. The box
diagram shrinks to OB’O*'C’. The slope of the ray O*O*' equals the ratio
v&/(1—ye), where ¢, the government propensity to save out of its lifetime
spending, equals (Gy/R,)/[G, + (Gi/R,)], where G; denotes the level of gov- -
ernment consumption in period i (i = 0,1). For illustrative purposes, we
consider in Figure 3 the borderline case in which y, = y2. At the prevailing
interest rate, foreign demand remains unchanged, as represented in Figure
3 by -point A’. By construction, the parallel line segments O*A and O*'A’
are of equal length. Analogously, as long as the initial interest rate remains
unchanged, the consumption-expansion locus of domesticresidents remains
unchanged, but, in view of the lower level of wealth (resulting from the tax-
induced fall in disposable income), the new level of desired consumption is
represented by the distance OA" instead of OA. Diagrammatically, point A’
designates the intersection of the domestic consumption-expansion-locus
‘and the line D'E’. The latter is obtained by a leftward (parallel) shift of the
initial budget line, DE, by the magnitude measuring the discounted sum of
government spending, G,+ (G/R,). As is evident, in the borderline case in
which y, = 4, the new equilibrium obtains at point A’, so that the rise in
government spending does not alter the world interest rate.

The interpretation of this result is given in terms of the transfer-problem
criterion. In the present case, the transfer of income from the domestic pri-
vate sector to the government (a transfer associated with the taxes levied to
finance the rise in government spending) does not alter the level of national
saving (private sector plus government), since it involves a transfer of in-
come between units with identical saving patterns. '

Therefore, the transfer does not alter the level of world saving, and the
interest rate (the intertemporal terms of trade) does not change. This bor- .
derline case implies that if y¢ exceeds v;, the rise in government spending
tilts the intertemporal composition of national spending toward the future
and results in a fall in the world interest rate and an improvement in the
domestic economy’s current-account position. Conversely, if ¥¢ is less than
v,, the rise in government spending tilts the intertemporal composition of

" national spending toward the present and thereby raises the world interest
rate and worsens the current-account position.

The foregoing considerations imply that if the rise in government spend-
ing is expected to occur only in the future (so that the marginal saving pro-
pensity of the government is unity, which clearly exceeds the correspond-

7



ing propensity of the private sector), then the home-country current
account improves and the world interest rate falls. By similar reasoning, if
the rise in government spending is temporary, occurring only in the cur-
rent period (so that the marginal saving propensity of the government is
zero, which clearly falls short of the corresponding private-sector propen-
sity), then it raises the world interest rate and worsens the current-account
position.2 :

Tradable and Nontradable Goods

The simple conclusions outlined above abstracted from induced changes in
real exchange rates. It was assumed that the economy produces a single
composite tradable commodity. To introduce a richer mechanism of adjust-
ment, we extend the analytical framework to allow for the presence of non-
tradable goods. The extended analytical framework is capable of highlight-
ing the role that the real exchange rates play in the adjustment mechanism.
We show that the allowance for the new adjustment mechanism alters sig-
nificantly the simple transfer-problem criterion governing the effects of
government spending on the current account and the world interest rate.

The Analytical Framework. The analytical framework employs a general-
equilibrium intertemporal approach for a two-country model of the world
economy. Throughout we assume that there are two composite goods: an
internationally tradable good denoted by x, and a nontradable good denoted
by n. To allow for intertemporal considerations we assume, for simplicity, a
two-period model, period 0 and period 1.2 The relative price of the non-
tradable good (the inverse of the real exchange rate) in period ¢t is p,,, the
exogenously given output of that good is Y,,, government purchases of the
nontradable good are G,,, and private-sector demand is c,, (¢t = 0,1). The
private-sector lifetime budget constraint is

(€0 + PuoCno) + Otulca + PniCut) = (Y-x() + Pnano)
+ aq(Ya + pu¥a) —(To + ayTy) — (1 + r,_)B2, =W, , @)

where a,; = 1/(1 + ry) denotes the discount factor in terms of tradable
goods and where T, ¢, and Y,,denote, respectively, the level of lump-sum
taxes, the level of consumption, and the exogenously given level of
production of tradable goods in period ¢ (¢ = 0,1). W, denotes wealth, r,,
(t = —1,0) denotes the world interest rate, and B? denotes private-sector

2 The statement outlined in the preceding paragraph draws on Frenkel and Razin (1986b).

3 The two-country analysis in this section draws on Frenkel and Razin (1986c, 1987). A re-
lated analysis of fiscal policies and the real exchange rate within a small-country model is con-
tained in Buiter (1986). For an extension of the small-country model to the analysis of the ef-
fects of terms-of-trade shocks on the real exchange rate, see Edwards (1987) and Ostry (1987).

8



debt in period t (¢t = —1,0). The values of taxes, wealth, debt, and the in-
terest rates are measured in terms of tradable goods.

The individual maximizes lifetime utility subject to the lifetime budget
constraint (1). We assume that the lifetime utility function can be expressed
as a function of two linearly homogeneous subutility functions Cy(C,g,Cn0)
and C,(c,1,¢y)- Hence, lifetime utility is U(C,,C,). The maximization of this
utility function subject to the lifetime budget constraint (1) is carried out in
two stages, where the first stage optimizes the composition of spending
within each period and the second stage optimizes the 1ntertemporal allo-
cation of spending between periods.

The optimization of the intertemporal allocation of the (consumption-
based) real spending yields the demand functions for real spending in each
period, C, = Ca,,W.,), where a,, is the (consumption-based) real wealth.
Expressed in terms of tradable goods, the level of spending in each period
is P,C,, where P, is the consumption-based price index (the “true” price de-
flator). Thus, a,; = o, P;/Py and W, = W,/P,. Clearly, the price index in
each period depends on the temporal relative price p,, with an elasticity
that equals the relative share of expenditure on nontradable goods, B,
Within each period, the utility-maximizing allocation of spending between
goods depends on the relative price p,,.*

The market for nontradable goods must clear in each country during each
period. Accordingly,

CrolPnos P 0Co(0e1, Weo)] = Yoo — Gro @)
Cni[panlCl(aclaWcOH = Ynl - Gnl’ (3) .

where the left-hand sides of these equilibrium conditions show the demand
functions and the right-hand sides show the supply net of government pur-
chases.> As we have seen, the demand functions depend on the relative
price, p,., and on spending, P,C,, where P, is the (consumption-based) price
index, and C, is (consumption-based) real spending. Real spending, in turn,

4 A similar procedure is developed in Svensson and Razin (1983).
5 The government present-value intertemporal budget constraint is:

(G + PucGro) + (G + pannl)‘: To + oqTy — (1 + 1, _)BE,,

where G, and G, denote, respectively, government purchases of tradable and nontradable
goods, and where Bf denotes government debt in period t. Consolidating the private-sector
lifetime constraint (1) with that of the government (2) and imposing equality between con-
sumption and production of nontradable goods in each period yields the economy’s consoli-
dated constraint:

Cio + 0pCy = (Yoo — Go) + 0¥y — Go) = 1 + 1. _)B_,,

where B, = By + Bfdenotes the economy’s external debt in period £.
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depends on the (consumption-based) real discount factor, a,,. We assume
that the utility function is homothetic, so that the elasticity of consumption
demand with respect to spending, as well as the elasticity of spending with
respect to wealth; is unity.

Spending Policies. In analyzing the effects of government spending, we
obtain the equilibrium value of wealth, W, by substituting the government
present-value budget constraint (from footnote 5) into the corresponding
private-sector budget constraint. Accordingly,

W, = [pnO(YnO = Gn) + (Y - Gm)] + axl[(qu = Gu)
+ ( x1 T xl)] ( )B—I' (4)

Thus, as usual, government spending absorbs resources that otherwise
would have been available to the private sector. We assume that the public
goods generated by these policies do not tilt the private-sector relative de-
mand for private goods.

Next we determine the effects of government spending on the path of
private-sector consumption of tradable goods. Analogously to the previous
specification, the demand function for tradable goods in period ¢ is

Cxt = Cxt[pnh Ptct(acl’ Wc())] E] t = Oal (5)

Clearly, in contrast to the markets for nontradable goods, the consumption
of tradable goods in any given period is not limited by the available domes-
tic supply. It is shown in Appendix A that the intertemporal-consumption
ratio of tradable goods, xo/cﬂ, depends on the world discount factor ac-
cording to

d IOg (CxO /Cﬂ) e 0,0 (6)
dlog o, B.o + (1 — Bon.

where B, denotes the relative share of private-sector spending on nontrad-
able goods and ¢ and o, denote, respectively, the intertemporal and the
temporal elasticities of substitution.® Equation (6) (which incorporates the
induced change in the path of the real exchange rate) shows that the only
factors governing the change in the intertemporal- -consumption ratio are
pure temporal and intertemporal substitution effects. The absence of wealth

® In general, these parameters may vary over time because they may depend on the time-
varying relative prices. Equation (6) corresponds to an initial situation in which relative prices
are stationary. In what follows, we consider the case in which the temporary elasticity of sub-
stitution, g,,, is close to unity, so that changes in relative prices do not have an appreciable
effect on the expenditure share, B,. Clearly, under such circumstances we can fully character-
ize the world economic system in terms of percentage rates of growth of the endogenous var-
iables (prices and quantities).
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effects reflects the homotheticity assumption. The foreign economy is as-
sumed to be characterized by a structure of demand and supply similar to
that of the domestic economy. :

To determine the equilibrium in the world economy, we need to con-
sider the factors governing world demand and world supply of tradable
goods. The analysis is carried out with the aid of Figure 4. Panel I of Fig-
ure 4 shows the relative intertemporal domestic, D, foreign, D*, and
world, D*, demands for tradable goods. The world relative demand is a
weighted average of the domestic and foreign relative demands. That is,

‘Dw=0xo+0xo=p‘d2+( Cxo,' )
Cat €1 . Ca Ca

where py; = c,/(c,, + ¢iy). The relative-demand schedules relate the de-
sired consumption ratio of tradable goods to the interest rate. Their slope
reflects the negative relationship embodied in equation (6). These demand
~ schedules are drawn for a given level of government spending. Analo-

FIGURE 4
THE EFFECTS OF GOVERNMENT SPENDING ON THE WORLD INTEREST
- RATE AND ON THE PATHS OF REAL EXCHANGE RATES

DATA: 0 > 0p, ¥, > V8, BE = 1




gously, the relative world supply of tradable goods net of government pur-
chases, z, is

_ (YxO - GxO) + (Y_:O - G:O) .

®)

(Yxl - le) + (-;l - G:l)

The relative-supply schedule, S¥, is drawn with a zero interest elasticity,
since we abstract from investment. This schedule is also drawn for a given
level of government spending.

The schedules N and N* in panel II of Figure 4 show the relationship be-
tween the world interest rate and the internal relative-price structure (the
path of the real exchange rate) in each country. The elasticity of these
schedules is given by equation (9), which is derived in Appendix A:

d log (puO/pnl) — o . (9)
d log Q- Bnc + (1 - Bn)am

Equation (9) indicates that changes in the world interest rate influence the
path of the real exchange rate only through the intertemporal substitution
effect. Accordingly, a rise in the world interest rate (a fall in o) induces
intertemporal substitution of spending toward the future. Tt thereby lowers
the current price of nontradable goods relative to the future price (i.e., it
decelerates the rate of increase in the real exchange rate from period 0 to
period 1). As before, the homotheticity assumption accounts for the absence
of the wealth variable in equation (9).

The initial equilibrium is described in panel I by point A, in which the
world interest rate is r,o. The domestic and foreign intertemporal consump-
tion ratios are indicated by points F and E. The periodic percentage
changes of the domestic and the foreign real exchange rates associated with
the initial equilibrium are shown in panel II by points a and a*.

Consider the effects of a rise in the level of domestic-government spend-
ing.” This change alters the domestic relative demand and the domestic
country weight, p,; (and; thereby, the world relative demand), as well as
the world relative supply. A rise in the level of domestic-government
spending influences world relative demand in two ways: (1) through its ef-
fect on domestic relative demand, and (2) through its effect on the domes-
tic-country weight, p; The effect of the rise in government spending on
the domestic relative demand (derived in Appendix A) is given by

leg (Cxo/cxl) _ BnB%d)n(l - 'YS)(an - 0) [(1 — 'Y%) 'Y_%] » (10)
)0

dG Bo+ (L —Blowe |L-v)

" Here and in what follows we assume that the initial level of government spending is zero
and we denote the rise in the discounted sum of governmerit spending by dG.

12



where ¢, denotes the inverse of the value of private consumption of non-
tradable goods in period 0, that is, ¢, = 1/p,C.0. The intertemporal and
temporal allocations of government spending are governed by the govern-
ment saving propensity, v% defined as the ratio of future government
spending (in present-value terms) to the discounted sum of spending, and
by the relative share of government spending on nontradables in total gov-
ernment spending in period ¢, B4. Finally, v,, defined as the ratio of pri-
vate-sector future consumption (in present-value terms) to the discounted
sum of private-sector spending, denotes the private-sector saving propen-
sity.

As shown in equation (10), the direction of the change in the relative-
~ demand schedules depends on the government-induced bias in the inter-
temporal net supply of nontradable goods and on the temporal-intertem-
poral substitution bias in private-sector demand. Indeed, if either o equals
@, or v, equals & the change in government spending does not alter the
position of the relative-demand schedule.

The direction of the change in the world demand due to the induced
change in the weight g, while maintaining c,o/c,; constant, is equal to

dlog [(CIO + C:O)/(Cxl + C:l)] = 1 (1 —_ p,d)(l - B,,)‘Ys
dG (e + Clo)

. [1‘75 _ 1_“]. (12)
Ys Ys

Note that this effect vanishes if y, equals v;.

In order to determine the direction of the change in the relative-supply
schedule, we differentiate equation (8) with respect to government spend-
ing. Accordingly,

dl
%8 _ el - O — ¥9
dG

g . *
‘YS _ ’Ld YS - (l _ p{d) ‘Ys , (12) .
1 — e 1= 1 -

where \¢ denotes the reciprocal of the world output of tradable goods net
of government purchases of these goods in period 1. Thus, A¢ = 1/[(Y, — G,)
+ (Yt — GY). Equation (12) indicates that the direction of the change in
the relative supply reflects the bias in the intertemporal allocation of gov-
ernment spending on tradable goods. For example, a temporary current
rise in government spending (y¢ = 0) induces a leftward shift of the rela-
tive-supply schedule, whereas a temporary future rise in government
spending (y¢ = 1) induces a rightward shift of the relative supply.
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Similar considerations apply to the effects of government spending on the
paths of the domestic and foreign real exchange rates. For a given value of
the world interest rate (measured in terms of tradable goods), the effects of
the rise in government spending on the time path of the real exchange rate,
Pao/Pn1, is found by differentiating equations (2) and (3) around G = 0, sub-
tracting the resulting equations from each other, and using the Slutsky de-
composition. This yields8 :

dlog (puo/pm) _ . BEd(l ~ ) [1 - v_g:l )
dG Bn(BnU + (l - Bn)Unx) 1 - Vs

- Equation (13) reveals that the direction of the change in the path of the
real exchange rate depends on the temporal and the intertemporal alloca-
tions of government demand for nontradable goods relative to the corre-
sponding allocations of private-sector demand. If the ratio of the relative
share of government spending on nontradable goods in the current period,
B4(1 — +y4), to the private-sector share, B,(1 — v,), exceeds the correspond-
ing ratio in ‘the future period, B¢y¢/B.y,, then a rise in government spend-
ing raises the percentage rate of change of the real exchange rate, and vice
versa.

This result can be interpreted in terms of a transfer-problem criterion re-
lating the temporal and intertemporal spending patterns of the government
and the domestic private sector. Accordingly, the rise in government
spending raises the current price of nontradable goods relative to its future
price if the pattern of government spending is biased toward current non-
tradable goods in comparison with the pattern of private-sector spending.
As indicated by equation (12), depending on the temporal and intertem-
poral spending patterns of the government, the rise in government spend-
ing may induce a rightward or leftward shift of the N schedule in panel II
of Figure 4.

In order to illustrate the working of the model, we consider in Figure 4
the effects of government spending for a benchmark case in which the in-
tertemporal elasticity of substitution, o, exceeds the temporal elasticity,
O..; the ratio of the shares of government spending to private spending in
the current period, (1 — y9/(1 — «,), exceeds the corresponding ratio of
future spending, v&/v,; government spending falls entirely on nontradable
goods (so that B¢ = 1); and the domestic private sector’s saving propensity
equals the foreign propensity. As indicated by equation (10), in this bench-
mark case the domestic, and thereby the world, relative-demand schedules
shift leftward from the position indicated by D and D* to the position indi-
cated by D' and D', respectively. Further, as indicated by equation (12),

® For detailed derivations, see Frenkel and Razin (1987, Chap. 9).
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-with Bg = 1 the relative supply of world tradable goods does not change. It
follows that in this case the equilibrium point shifts from point A to point
A’ in panel I of Figure 4, and the world interest rate falls from-r,, to 5.

In panel II of Figure 4 we show the effects of the rise in government
spending on the paths of the domestic and foreign real exchange rates. As
indicated by equation (13), in this benchmark case the N schedule shifts
outward and, given the new lower world interest rate, the domestic and for-
eign equilibrium points shift from a and a* to a’ and a*', respectively. Ac-
cordingly, the percentage change (per unit of time) in the real exchange
rates increases in both countries. In concluding the presentation of this
benchmark case, we note that since the world interest rate (measured in

“terms of tradable goods) falls, and since in both countries the time paths of
the real exchange rates steepen, it follows that in both countries the con-
sumption-based real interest rates fall (even ‘though, in general, the mag-
nitude of this decline need not be the same for both countries).

. We chose this specific benchmark case in which the rise in government
spending lowers the world interest rate in order to highlight the implica-
tions of government spending on nontradable goods. In fact, if government
‘spending falls entirely on tradable goods (so that B¢ = 0), then the rise in
spending does not alter the relative-demand schedules in Figure 4, as seen
from -equation (10) with B§ = 0, but it induces a leftward shift of the
relative-supply schedule, as seen from equation (12) for the case v§ < v,,
Be = 0. Thus, under such circumstances, the rise in government spending
raises the equilibrium interest rate. This case underlies the simple transfer-
problem criterion described in the introduction to this chapter. :
The more general configurations. of the effects of government spending
on the world interest rate, as implied by equations (8) and (10), are sum-
marized in Table 1, where we assume that initially y, = +y;. The table dem-
onstrates: that. if the commodity composition of government spending is
strongly biased toward goods that are internationally tradable (so that B§ is
small), then the key factor determining the direction of the change in the
world interest rate is the intertemporal allocation of government and pri-
vate-sector spending. If government spending is biased toward the current
period- relative to private-sector spending, so that vy, exceeds %, then the
world interest rate rises, and vice versa. On the other hand, if the com-
modity composition of government spending is strongly biased toward non-
tradable goods (so that B is close to unity), then the direction of the change
in the interest rate depends on the interaction between the intertemporal
 allocation of government spending relative to the private sector and the dif-

ference between the temporal and the intertemporal elasticities of substi-
tution of the domestic private sector. In fact, since in this case the effects
of government spending operate only through changes in the relative-de-
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TABLE 1

THE EFFECTS OF A RISE IN GOVERNMENT SPENDING ON THE WORLD INTEREST RATE
IN A MODEL WITH NONTRADABLE GOODS

Intertemporal and Temporal Allocations
of Government Spending

Relationship between Y, > ¥ v, < y¢
Temporal and Intertemporal " 2 p .
Elasticities of Substitution B =0 B. =1 B =0 Bn=1
>0 + + o= -
Tpe = O + 0 - 0-
0. <0 + - - +

NoTE: The world rate of interest is measured in terms of internationally tradable goods. This
table assumes that initially y, = +:.

mand schedules, the interest rate rises if (0,, — o)(y, — % is positive, and
vice versa.

The various possibilities concerning the relative magnitudes of the key
parameters also imply that the effects of government spending on the time
path of the domestic and foreign real exchange rates are not clear-cut. The
possible outcomes are summarized in Table 2. The results show that if the
commodity composition of government spending is strongly biased toward
internationally tradable goods (so that B¢ is about zero), then, as implied by
equation (13), the change in government spending does not materially dis-
place the N schedule in panel II of Figure 4. Therefore, the induced change
in the path of the domestic real exchange rate mirrors only the change in
the interest rate, since it involves a movement along the given N schedule.
It follows that, with a small Bg, the change in the time path of the domestic
real exchange rate is inversely related to the change in the world interest
rate. This inverse relationship is verified from a comparison between the
entries appearing in Tables 1 and 2 in the columns corresponding to the
case of B§ = 0. Indeed, in this case the direction of the change in the path
of the real exchange rate depends only on the simple transfer-problem cri-
terion involving the saving propensities of the domestic private and public
sectors. ’ -

In the other extreme case, in which government spending falls mainly on
nontradable goods (so that B¢ is close to unity), then, as long as the tem-
poral elasticity of substitution, o,_, does not exceed the intertemporal elas-
ticity of substitution, @, the key factor determining whether the path of the
real exchange rate steepens or flattens is the intertemporal allocation of
government spending. If government spending is biased toward the current
period relative to private-sector spending, so that vy, exceeds ¢, the rise in
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TABLE 2

THE EFFECTS OF A RISE IN GOVERNMENT SPENDING ON THE PATHS OF DOMESTIC
AND FOREIGN REAL EXCHANGE RATES

Relationship - Intertemporal and Temporal Allocations
between of Government Spending
Temporal and
Intertemporal : v, > ¢ Y, <5
Elasticities of The Real Exchange - . p p
Substitution Rate in the Bn=0 B =1 Bo=0 B.=1
O >0 | Domestic economy - ? + P
Foreign economy - - + +
Oy = C Domestic economy - + + -
~ Foreign economy - 0 + 0
g.<a - Domestic economy - - + + -
+ + -

Foreign economy -

NoOTE: The paths of the real exchange rates are measured by P.o/pa and pk/phi. This table
assumes that initially y, = .. .

spending accelerates the time path of the real exchange rate, and vice
versa. On the other hand, if o, exceeds o, the time path of the real ex-
change rate is influenced by two conflicting forces, the one operating
through a movement along the N schedule (induced by the change in the
interest rate) and the other operating through a shift in the N schedule (in-
duced by the direct effect of government spendlng on the relative supply of
nontradable goods).

Finally, note that the foreign schedule, N*, is not affected by domestic-
government spending, so that the time path of the foreign real exchange
rate, pro/phi, is always related negatively to the world interest rate. But
since the correlation between the time path of the domestic real exchange
rate and the world interest rate may be positive, zero, or negative (as can
be verified by comparing the results reported in Tables 1 and 2), it follows
that the cross-country correlations between the paths of the real exchange
rates and between the (consumption-based) real interest rates may also be
negative, zero, or positive. The analysis underlying Tables 1 and 2 identi-
fies the main factors governing the 51gns of the various cross-country cor-
relations.

Hlustrative Simulations

The analytical framework and the theoretical model underlying the forego-
ing analysis were based on a two-period model of the world economy.. This
two-period model provides the main ingredients necessary for a dynamic

17



intertemporal analysis. As illustrations of the working of the mechanisms we
have developed, in this section we present dynamic simulations. To per-
form them we extend the two-period model to a multiperiod model with a
longer time horizon. This extension permits a more detailed examination of
the dynamic effects of government spending policies. The formal simulation
model is presented in Appendix B. ‘

After computing a baseline equilibrium, we disturb it by an exogeneous
10 percent rise in government spending. To construct the baseline equilib-
rium, we choose parameter values that yield trendless paths of the key eco-
nomic variables. With this construction, the pure effects of exogeneous
shocks can be easily ascertained.® We focus in the simulations on (1) the
time profile of government spending in comparison with the private sector,
that is, on whether v¢ exceeds or falls short of vy, (or equivalently on
whether temporary government spending occurs in the present or is antic-
ipated to occur in the future); (2) the commodity composition of govern-
ment spending in comparison with that of the private sector, that is, on
whether Bg exceeds or falls short of B,; and (3) the relative magnitudes of
the temporal and -intertemporal elasticities of substitution, that is, on
whether o, exceeds or falls short of o. These simulations are shown in F ig-
ures 5 to 12 as percentage deviations from the corresponding baseline equi-
librium paths. In all the figures, we show the effects of government spend-
ing on the paths of the world interest rate, r; on domestic and foreign real
exchange rates, ¢ = 1/p, and ¢* = 1/p;; on domestic and foreign real con-
sumption, C and C* (all measured as percentage deviations from baseline);
and on the path of the domestic economy’s external debt, B (measured in
terms of tradable goods). On the whole, these figures provide multiperiod
illustrations to the two-period results reported in Tables 1 and 2.

Figure 5 shows the effects of a temporary current rise in government
spending on tradable goods for the case in which o exceeds o,,. As can be
seen, the temporary rise in government spending induces a temporary rise
in the contemporaneous world interest rate and raises the contemporaneous
domestic and foreign real exchange rates (the reciprocal of the relative price
of nontradable goods). These changes are necessary to eliminate the excess
demand for current tradable goods and the excess supply of current non-
tradable goods induced by the current rise in government spending and its

° Accordingly, we assumed that the paths of outputs in both countries are flat (normalized
to unity), the subjective discount factors (§ and 8*) are equal to 0.97, the intertemporal elas-
ticities of substitution o and o* are equal to unity, and the domestic and foreign expenditure
shares are equal to each other. In addition, the baseline equilibrium zero current-account po-
sition implies that interest-rate changes exert only intertemporal substitution effects on the
foreign economy, since income effects are absent.
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associated tax burden. The fall in p}, reflects the reduced foreign demand
for current nontradable goods arising from intertemporal substitution in-
duced by the rise in the interest rate. The paths of these real exchange rates
exhibit a downward trend as government spending falls back to its original
level. The directions of changes in the contemporaneous interest rate and
in the time paths of the real exchange rates are the same as those shown in
Tables 1 and 2 for case g = 0, y, > ¢, and g,, < 0. As can be seen in the
medium and long run, the domestic relative price of nontradable goods
exceeds the baseline, while the foreign relative price of nontradable goods
falls short of the baseline. The lower panel of Figure 5 shows that the qual-
itative effects of the rise in government spending on the levels of domestic
and foreign real consumption, C and C*, are inversely related to the effect
on the corresponding real exchange rates. Finally, note that throughout the
adjustment process the path of external debt, B, exceeds the baseline path,
reflecting the induced cumulative current-account deficit of the domestic
economy.

Figure 6 employs the same parameter values as Figure 5 except that the
temporary current government spending falls on nontradable goods. In that
case, the direction of the change in the contemporaneous levels of the in-
terest rate and of the domestic and foreign real éxchange rates is opposite

_to the one portrayed in Figure 5. These results also correspond to those
shown in Tables 1 and 2 for the case g = 1, y, > ¥4, and 0,, < o. Figure 6
also shows that in the medium and long run the domestic relative price of
nontradable goods is below the baseline, while the foreign relative price ex-
ceeds the baseline. The paths of real consumption are again related in-
versely to those of the real exchange rate, while in the present case the path
of external debt lies below the baseline and exhibits a negative trend. This
reflects the cumulative surplus in the domestic economy’s current account.

Figures 7 and 8 show the effects of an anticipated future temporary rise
in government spending. Except that this assumption implies that v, falls
short of v¢, these figures use, respectively, the same parameter values as
Figures 5 and 6. As can be seen, the effects of the future government
spending on the current period are the opposite of those shown in Figures
5 and 6. These results conform with those reported in Tables 1 and 2 for
the case vy, < y¢ and 0,, < 0.

Figures 9 to 12 correspond to the case in which the temporal elasticity of
substitution exceeds the intertemporal elasticity, so that o,, exceeds o. As
can be seen by comparison with the previous charts and by reference to
Tables 1 and 2, the relative magnitudes of ¢,, and ¢ do not influence ma-
terially the qualitative effects of government spending if the latter is used
for tradable goods (so that B¢ = 0). On the other hand, if government
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FIGURE 5
THE EFFECTS OF A TEMPORARY CURRENT RISE IN GOVERNMENT
SPENDING ON TRADABLE GOODS (0, < o)

(percentage deviations from baseline)
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Data:o = 1,0, = 0.5, v, = 097, ve= 0, Bg = 0.

Government spending is assumed to rise by 10 percent from baseline in periods 0 and 1.




FIGURE 6
THE EFFECTS OF A TEMPORARY CURRENT RISE IN GOVERNMENT
SPENDING ON NONTRADABLE GOODS (0, < 0)

(percentage deviations from baseline)
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DaTA:0 = 1,0, = 0.5, v, = 0.97, y= 0, Bg = 1.

Government spending is assumed to rise by 10 percent from baseline in periods 0 and 1.




~ FIGURE 7
THE EFFECTS OF A TEMPORARY FUTURE RISE IN GOVERNMENT
SPENDING ON TRADABLE GoODS (g,; < o)

(percentage deviations from baseline)
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DATA: 0 = 1,0, = 0.5, v, = 0.97, y#= 1, Bg = 0.

Government spending is assumed to rise by 10 percent from baseline in periods 3 and 4.




FIGURE 8
THE EFFECTS OF A TEMPORARY FUTURE RISE IN GOVERNMENT
SPENDING ON NONTRADABLE GOODS (0, < 0)

(percentage deviations from baseline)
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DATA: 0 = 1,0, = 05,vy, = 097, y¢= 1, Bg = 1.

Government spending is assumed to rise by 10 percent from baseline in periods 3 and 4.




FIGURE 9
THE EFFECTS OF A TEMPORARY CURRENT RISE IN GOVERNMENT
SPENDING ON TRADABLE GOODS (0, > o)

(percentage deviations from baseline)
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Data:o = 1,0, = 1.5, v, = 097, ys = 0, Bg = 0.

Government spending is assumed to rise-by 10 percent from baseline in periods 0 and 1.




FIGURE 10
THE EFFECTS OF A TEMPORARY CURRENT RISE IN GOVERNMENT
SPENDING ON NONTRADABLE GOODS (0, > o)

(percentage deviations from baseline)
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Data:ge = 1,0, = 1.5, v, = 097, y¢= 0, Bg = L.

Government spending is assumed to rise by 10 percent from baseline in periods 0 and 1.



. FIGURE 11
THE EFFECTS OF A TEMPORARY FUTURE RISE IN GOVERNMENT
SPENDING ON TRADABLE GooDSs (0,, > o)

(percentage deviations from baseline)
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DAatA:0 = 1,0, = 15,v, =097, v¢= 1, Bg = 0.

Government spending is assumed to rise by 10 percent from baseline in periods 3 and 4.




FIGURE 12
THE EFFECTS OF A TEMPORARY FUTURE RISE IN GOVERNMENT
SPENDING ON NONTRADABLE GOODS (o,, > o)

(percentage deviations from baseline)
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Data:o = 1,0, = 1.5y, = 0.97, ye= 1, B§ = 1.

Government spending is assumed to rise by 10 percent from baseline in periods 3 and 4.




spending falls on nontradable goods (so that B§ = 1), then, in conformity
with the results shown in Tables 1 and 2, a change in the relative magni-
tudes of the two elasticities of substitution influences materially the direc-
tion of changes in the interest rate, the real exchange rates, and the current

account.




3 TAX POLICIES

Heretofore, we have analyzed the effects of government spending under
the assumption that taxes are nondistortionary. We next analyze the effects
of tax policies by examining the effects of changes in distortionary taxes un-
der the assumption that government spending remains intact.! To focus on
tax policies, we set government spending at zero. To isolate the key mech-
anism through which tax policies influence private-sector behavior, we in-
corporate taxes into the definition of the discount factor and consider two
tax systems: a consumption tax system and an income tax system. We ana-
lyze two forms of tax policies: tax-reduction policies resulting in budget def-
icits and tax-conversion policies that do not alter the path of government
revenue.

Budget Deficits

The key proposition here is that the effects on the world economy of budget
deficits arising from tax cuts depend critically on the tax system. To dem-
onstrate this point, we examine first the effects of a consumption tax cut and
then the effects of an income tax cut. , ’

Effects of a Consumption Tax Cut. Consider a value-added tax system
(VAT) under which exports are exempt. Clearly, this tax is equivalent to a
consumption tax. In the presence of such a tax, the effective (tax-adjusted)
discount factor is denoted by a_,, which is related to the undistorted world
discount factor, a,;, according to e, = [(1 + 7.)/(1 + Te)loy, where 7, is
the ad valorem consumption tax rate in period t (¢ = 0,1). Correspondingly,
the effective (consumption-based) real discount factor is denoted by a,,,
where o, = (P,/Py) ;. With such a tax, private-sector demands depend
on a, rather than on a,,, and therefore changes in the time profile of taxes
alter private-sector behavior. To simplify, we assume that foreign-govern-
ment spending and taxes are zero. Y '

A budget deficit arising from a current-period tax cut (a reduction in 7.)
must be accompanied by a corresponding rise in future taxes (a rise in 7,)
so as to maintain government solvency as long as government spending pol-
icies remain intact. The effects of such a change in the time profile of taxes
are analyzed with the aid of Figure 13.  The initial equilibrium is described

1 For an elaborate analysis of distortionary tax systems, see Frenkel and Razin (1988). An
alternative mechanism through which lump-sum tax policies influence the real exchange rate
and the economic system, in which the horizons governing the private and public sectors’ be-
havior do not coincide, is provided in Frenkel and Razin (1986a).-
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FIGURE 13
THE EFFECTS OF A BUDGET DEFICIT ARISING FROM A CUT IN A
VALUE-ADDED TAX ON THE WORLD INTEREST RATE AND
ON THE PATHS OF THE REAL EXCHANGE RATES

sw

T +72o)
{1+ry0)

Pro  Pro
Pn1 pf 1

in panel I by point A, in which the world interest rate is r,. For conven-
ience of exposition we assume that initially the time profile of taxes is
“flat” (1.0 = 7,1), so that the domestic and foreign interest rates (in terms of
tradable goods) are equal. Thus, the flat tax system is neutral with respect
to the real equilibrium. The time paths of the domestic and foreign real ex-
change rates associated with the initial equilibrium are indicated in panel II
by points a and a* along the N and the N* schedules. Thus, the initial equi-
librium is identical to the one portrayed in Figure 4.

Consider the effects of a budget deficit arising from a tax cut. Such a tax
policy breaks the “flatness” of the tax system. Given the initial value of the
world interest rate, .o, the reduction in 7, and the increase in 7., (implied
by the government budget constraint) raise the domestic effective discount
factor, a,,, and induce an upward displacement of the domestic relative-
demand schedule from D to D'. Assuming that initially vy, equals ¢, so that
the change in the domestic-country weight in the world relative demand
does not affect the world relative demand, the proportional vertical dis-
placement of the schedule equals the proportional change in the effective
discount factor. This displacement is necessary in order to offset the effect
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of the tax-induced reduction in the effective interest rate on the desired do-
mestic consumption ratio. Corresponding to the new domestic schedule D’,
the world relative-demand schedule shifts from D* to D*'. The new equi-
librium is described by.point A" in panel I of Figure 13. Hence the world
interest rate rises from r,q to r'.o. The proportional vertical displacement of
_ the world relative-demand schedule, D* (indicated by the distance AA’), is
smaller than the corresponding displacement of the domestic schedule, D
(indicated by the distance BC), since the world schedule is a weighted
average of the domestic and the (given) foreign schedules. It follows that
the domestic effective interest rate must fall from r,, to a lower level such
as 7o »
The change in the time profile of taxes, which (for any given level of the
world interest rate) raises the effective discount factor, also alters the posi-
tion of the domestic schedule N in panel II of Figure 13. By analogy to the
previous -analysis of the displacement of the relative-demand schedule, the
proportional vertical displacement of the N schedule equals the percentage
change in the effective discount factor. As indicated by equation (9), this
displacement is necessary in order to offset the effects of the tax-induced
reduction in the effective interest rate on the time path of the domestic real
exchange rate. Hence, given the new domestic effective interest rate 7,
the rate of increase in the domestic real exchange rate from period 0 to pe-
riod 1 accelerates (as p,o/p.,; rises). Likewise, given the new world interest
rate, r, the rate of increase in the foreign real exchange rate decelerates
(as p;o/py1 falls). These changes are indicated in panel II of Figure 13 by the
displacement of the equilibrium points a* and a to a*’ and a’, respectively.
Effects of an Income Tax Cut. The foregoing analysis focused on the ef-
fects of budget deficits arising from a change in consumption taxes. We now
examine  the effects of a corresponding change in income taxes. For this
purpose, the analytical framework, which allows for tradable and nontrad-
able goods, can be reinterpreted and applied to the analysis of the effects of
income tax policies on real wages in a model with variable labor supply.
The reinterpretation of the model treats leisure as the nontradable good,
"the real wage as the real exchange rate, and the temporal elasticity of sub-
stitution as the (compensated) elasticity of labor supply. With this interpre-
tation, government hiring of labor is viewed as government purchases of
nontradable goods, and the relative share of government expenditure on
nontradable goods, B4, corresponds to the relative share of wages in the

government budget. Likewise, the private-sector expenditure share, B,, is.

viewed as the relative share of leisure in private-sector total spending (in-
~clusive of the imputed value of leisure).? With this interpretation, an in-

2 This interpretation suggests that the effects of government spending on the interest rate
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come tax operates like a tax on tradable goods only (since leisure—the non-
tradable good—is not taxable).

To provide a meaningful analysis of the effects of income tax policies, we
relax the assumption that labor is inelastically supplied. To simplify, we
suppose that the production functions are linear, that preferences are hom-
othetic, that the leisure and ordinary goods (in our case, the tradable goods)
are separable in the utility function, and that the amounts of leisure (the
nontradable good) consumed in two consecutive periods are gross substi-
tutes. These assumptions imply that the effective discount factor governing
the relative supply of tradable goods, S = Y,o/Y,, is a,,;, = [Q—7,)/
(1—7,0)le;;, which measures the price of future leisure in terms of current
leisure. As is evident, the relative supply depends negatively on the effec-
tive discount factor e,

The positively sloped S schedule in Figure 14 reflects the positive depen-
dence of the relative supply on the interest rate. A higher interest rate
(measured in terms of tradable goods) corresponds to a higher consumption-
based real interest rate which, in turn, induces substitution of current-pe-
riod labor for future-period labor, resulting in a higher relative supply of
tradable goods. The positively sloped S* schedule is derived in an analo-
gous manner for the foreign economy. The relative-supply schedule per-
taining to the world, S¥, is a weighted average of the domestic and foreign
relative supplies, so that S* = p, S + (1 — w,)S*, where the domestic coun-
try weight p, corresponds to the relative share of domestic output of trad-
able goods in world output in the second period. That is, p, = Y,/(Y,; +
Y;)).? Finally, in Figure 14, the world relative-demand schedule, D», as
well as the nontradable goods market equilibrium schedules N and N*, are
analogous to the corresponding schedules in Figures 4 and 13, where the
real wages w and w* are identified with the relative price of nontradable
goods.* The initial equilibrium is shown in Figure 14 by point A, at which
the world interest rate is r,4, and the world relative quantities of tradable
goods are indicated by point z. The paths of the domestic and foreign real
wages (the reciprocals of the real exchange rates) are indicated by points a
and a*, respectively.

A budget deficit arising from a current cut in the income tax rate, 7,,
which is compensated by a corresponding rise in the future income tax rate

and on the time path of real wages depend critically on the relative importance of wages in the
government budget. For the remainder of this section we continue to assume zero government
spending.

3 Thus, the expression specifying the world relative supply is the analogue to equation (8)
modified to allow for a variable labor supply with zero government spending.

% Again, in the present case the N and N* schedules are adjusted for the dependence of the
relative output of nontradable goods on the percentage growth rate of the real exchange rate.
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FIGURE 14
THE EFFECTS OF A BUDGET DEFICIT ARISING FROM A CUT IN
INCOME TAX ON THE WORLD INTEREST RATE AND
ON THE PATH OF REAL WAGES (REAL EXCHANGE RATES)

7,1, lowers the effective discount factor a,,, at any given level of a,. This
change induces an equiproportional downward displacement of the domes-
tic relative-supply schedule (drawn against the reciprocal of the world dis-
count factor) from S to S’. Since the world relative-supply schedule is a
weighted average of the corresponding domestic and foreign schedules, and
assuming that initially vy, = ¥;, so that the change in the domestic-country
weight, p,, does not affect the world relative supply, the displacement of
the domestic schedule induces a smaller displacement of the world sched-
ule from S to S§*'. Unlike the effect of this shift in the timing of income
taxes on the relative-supply schedules, the relative-demand schedules re-
main intact since relative demand for tradable goods depends on the con-
sumption discount factor, a,;, which is not influenced by income taxes. As
seen in Figure 14, the new equilibrium obtains at point A’, at which the
world interest rate falls from r,, to 7y and the relative quantity of tradable
goods rises from z to z’. In the new equilibrium, the domestic effective in-
terest rate (applicable to the intertemporal labor-supply decision) rises to

?
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#o. The wedge between the world and the domestic effective interest rates
is indicated by the distance BC, reflecting the existence of income taxes.

The change in the time profile of income taxes also alters the position of
the domestic market-clearing schedule for nontradable goods, from N to N’
in panel II of Figure 14. This downward shift in the schedule is necessary
in order to eliminate the excess supply of current-period labor induced by
the change in the time profile of taxes, because a lower interest rate raises
current demand for leisure relative to future demand and thereby elimi-
nates the current excess supply of labor. Hence, given the new lower world
interest rate, the rate of growth in the foreign real wage decelerates, as in-
dicated by the move from point a* to point a*' along the N* schedule.
Analogously, given the new higher domestic effective interest rate, the rate
of growth of the domestic wage accelerates, as indicated by the move from
point a, along the N schedule, to point a’, along the N’ schedule.

The key consequences of the budget deficits are summarized in Table 3,
which highlights the contrast between the consumption and the income tax
systems.>

TABLE 3

THE EFFECTS OF DOMESTIC BUDGET DEFICITS ARISING FROM A CUT IN TAXES ON
CONSUMPTION AND INCOME

) Tae Ta 8w ' &
Consumption
taxes + - + - +
Income
taxes - - + + -

NOTE: 7,0, 7y and r,, denote, respectively, the world rate of interest and the domestic ef-
fective rates of interest applicable to decisions concerning consumption of tradable goods and
leisure; g,, and g, denote, respectively, the growth rates of domestic and foreign real wages
measured in terms of tradable goods (the. growth rates of the reciprocals of the corresponding
real exchange rates). This table assumes that initially y, = .

Revenue-Neutral Tax Conversions

The foregoing analysis can also be cast to illuminate key international effects
of tax reforms that involve revenue-neutral tax conversions.® For this pur-
pose, we consider an economy undertaking a tax reform that substitutes a
consumption tax system for an income tax system. .To maintain revenue

5 The reader can infer some additional consequences concemmg the growth rates of trada-

ble-goods consumption from Figures 13-and 14.
. 6 This analysis draws on Frenkel and Razin (forthcoming).
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neutrality, we assume that consumption tax rates are adjusted so as to keep
intact total tax revenue in each period. As an analytical matter, the tax re-
form can-be thought of as consisting of two components. First, it involves a
permanent reduction in the prevailing income tax and a permanent equi-
proportional rise in the consumption tax. Clearly, since this component of
the reform does not alter the time profile of tax rates, it keeps intact the
effective discount factors governing intertemporal decisions concerning
consumption and labor supply.” Second, to maintain revenue neutrality in
each period, the periodic consumption tax rates may need further adjust-
ment. The extent and direction of this additional adjustment depend on
whether the first component of the reform generates a budgetary surplus or
a deficit. Since the offsetting changes in tax rates are equiproportional to
each other, it follows that the only factor governing the change in the tax
revenue is the size of the consumption tax base relative to that of the in-
come tax base. If the consumption tax base exceeds the income tax base, the
first component of the conversion from an income tax system to a con’sump-
tion tax system generates a budgetary surplus, and vice versa.

In an open economy, the relative size of these two tax bases reﬂects the
economy’s current-account position. Specifically, if the domestic economy
runs an initial-period trade-balance deficit, then the level of its consump-
tion exceeds income and the equiproportional conversion from income to
consumption tax generates a corresponding initial-period budgetary sur-
plus. By the same token, the economy’s intertemporal solvency necessitates
a future trade-balance surplus so that consumption falls short of income. It
follows that the same equiproportional tax conversion generates a future-pe-
riod budgetary deficit. These departures from revenue neutrality imply that
the second component of the reform involves a reduction in the current-
period consumption tax rate, 7., and a corresponding rise in the future-
period tax rate, 7,;. These changes raise the effective discount factor, o,
(applicable to consumption decisions), while keeping intact the effective
discount factor, a,, (applicable to intertemporal labor-supply decisions).

Note that the changes in the effective discount factors arising from the tax
changes in the conversion from an income tax system to a consumption tax
system are always in the same direction as in our analysis of budget deficits
arising from consumption tax cuts. Thus, Figure 13 can also be used to de-
termine the effects of this tax conversion. Accordingly, as indicated by the
first row in Table 3, if the conversion takes place in an economy running a
current-account deficit, the world interest rate rises, the effective interest
rate governing domestic consumption decisions falls, and the corresponding

7 This can be verified by recalling that the effective discount factors are a = (A + 1)
1+ Teo)ot, and Qpry = [(l - 'Tyl)/(l - Tyﬁ)]“cb )
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interest rate governing labor-supply decisions also falls. In addition, the
growth rate of domestic real wages declines while the corresponding foreign
rate rises. Using the same arguments, the opposite pattern prevails if the
tax conversion takes place in an economy running a current-account sur-
plus.
" The same reasoning can be used to analyze the opposite tax conversion,
from a consumption tax system to an income tax system. In that case, the
first component of the conversion yields a budgetary surplus if the initial-
period current-account position was in surplus (so that income exceeds con-
sumption). The restoration of revenue neutrality therefore involves a reduc-
tion in the initial-period income tax rate, 7,0, and a corresponding rise in
the future-period income tax rate, 7,,. These changes in the time profile of
income taxes lower the effective discount factors governing consumption
decisions, o, while keeping intact the effective discount factors governing
consumption decisions, a;,. _

These changes are qualitatively similar to those obtained in our previous
analysis of a budget deficit arising from income tax cuts, shown in Figure
14. As indicated in the figure and shown in the second row of Table 3, with
this tax conversion both the world interest rate and the effective interest
rate governing consumption decisions fall, and the effective interest rate
governing domestic labor-supply decisions rises. In addition, the growth
rate of domestic real wages rises, while the corresponding foreign growth
rate falls. The opposite changes take place if the initial current-account po-
sition was .in deficit. ’

The principal result derived from this section is that the direction of
change in key macroeconomic variables (such as the world interest rate)
caused by revenue-neutral tax reforms depends critically on the economy’s
current-account position.




4 CONCLUDING REMARKS

We have dealt here with the effects of government spending and tax poli-
cies on the world economy. Using the modern international-intertemporal
approach, our analysis has shown the precise manner in which the effects of
government spending depend critically on two biases: the bias in the inter-
temporal allocation of government spending relative to the domestic private
sector, and the bias in the commodity composition of government purchases
relative to the domestic private sector. When government spending is
strongly biased toward purchases of tradable goods, the key factor deter-
mining whether the world interest rate rises or falls is the intertemporal
pattern of government spending relative to the private sector: if the govern-
ment intertemporal pattern is biased toward current spending, the interest
rate rises, and vice versa.

The analysis has also provided information about the time paths of the do-
mestic and foreign real exchange rates. When the share of government
spending on tradable goods is relatively high, a rise in government spend-
ing decelerates the rates of change of the domestic and foreign jreal ex-
change rates if the intertemporal allocation of government spend/i’ng (rela-
tive to the private sector) is biased toward the present. But if the
intertemporal allocation of government spending (relative to the private
sector)-is biased toward the future, the rates of change of the reg(l exchange
rates accelerate. It follows that, in this case, government spending induces
positive cross-country correlations between the time paths of the real ex-
change rates as well as between the (consumption-based) real interest rates.
" In contrast, if the commodity composition of government spending is
strongly biased toward purchases of nontradable goods, the interest-rate ef-
fects depend on the interaction between the bias in the intertemporal allo-
cation of government spending relative to the private sector and the tem-
poral-intertemporal substitution bias of the domestic private sector. It is
important to emphasize that, even though there is no presumption concern-
ing the precise effects of government spending on the world interest rate
and on the time paths of the real exchange rates, we identify the key (esti-
matable) parameters whose relative magnitudes determine these effects.
" The analytical results obtained from the compact model are supplemented
by dynamic simulations that illustrate the dynamic characteristics governed
by these principles.

" After analyzing government spending policies, we exammed the effects of
tax policies under alternative tax systems—consumption tax and income tax
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systems. We showed that with consumption taxes a budget deficit raises the
world interest rate and lowers the domestic effective interest rate applica-
ble to domestic consumption decisions. In addition, the deficit decelerates
the rate of change of the domestic real exchange rate and accelerates the
corresponding foreign rate of change. The deficit thereby lowers the do-
mestic (consumption-based) effective real interest rate and raises the cor-
responding foreign real interest rate. These changes result in a negative
cross-country correlation between the (consumption-based) real effective
interest rates. In contrast, under an income tax system, the same budget
deficit lowers the world interest rate and raises the domestic effective rate
applicable to intertemporal labor-supply decisions. We showed that the def-
icit accelerates the rate of growth of the domestic real wage and decelerates
the corresponding foreign growth rate.

~ Our analysis of budget deficits arising from tax cuts was designed to illu-
minate the effects of revenue-neutral tax-conversion schemes. We demon-
strated that the effects of such shifts between income and consumption tax
systems raise the world interest rate if the current-account position is in def-
icit. The revenue-neutral tax conversions lower the world interest rate if
the current-account position is in surplus.

We conclude by reiterating one of the prmmpal implications of this
study. A proper analysis of the effects of fiscal policies on the world econ-
omy cannot be carried out on the basis of a single aggregate measure of the
fiscal stance such as the budget deficit. It must be based on more detailed
and specific information on government spending and taxes. On the spend-
ing side, such information must specify the distribution of spending be-
tween tradable and nontradable goods and its intertemporal allocation. On
the revenue side, the information must specify the characteristics of the tax
system, including the timing of taxes and the types of taxes used to finance
the budget.
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" APPENDIX A

THE World INTEREST RATE, TRADABLE-GOODS CONSUMPTION,
AND THE REAL EXCHANGE RATE

In this appendix, we derive the effects of the world discount factor on the
growth rate of consumption of tradable goods and on the path of the real
exchange rate. Recall that the market for nontradable goods must clear dur-
ing each period. The equilibrium conditions indicated by equations (2) to
(3) of the text are: B

Cno[pnOaPOCO(acl:WCO)] = Yno‘; Gno A - (A1) »
l[pnlaPI (acl:WcO)] = Y-nl - Gnl ’ ' (A 2)

Using ‘these equations and the Slutsky decomposition, the percentage
changes in p,(t = 0,1) for a given percentage change in the world discount
~ factor are: ' '

b _ [ e, Yo —1)] ’y (A.3)
‘ﬁnl _ [ -1 = y)o + Yoo — 1) :l ‘&xl i (A.4)
o L Bno' + (1 - Bn)onx (l —'ABn)O‘

where a circumflex (~ ) denotes percentage change of a variable, and where -
w; denotes the ratio of future net output to private consumption. Subtract-
ing (A.4) from (A.3) yields equation (A.5), which is equation (9) of the text:-

* dlog (pno/Par) _ o . (A.5)
d log B, + (1 — oo

In determining the percentage change in ¢, (t = 0,1), we differentiate
_equatlon (5) in the text and use the Slutsky decomposition. This yields

CxO - Bn( - Y0 )pnO + Bn‘ysopnl + 'Ys(o- + p‘l - l) a;y (A6)

éxi = Bn(l - 'Ys)aﬁno + Bn[o"nx - (1 - ys)o-]ﬁnl )
- [(1 - yso' - ys(“’l - 1)]&11 . ‘ ' (A7)

We can use these equations to determine the elasticity of the consumption
ratio, c.o/c., with respect to the growth rate of the real exchange rate,
Pno/Pn1- This yields :
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d log (c,o/cy) _ B0, — ). (A.8)

d log (pao/pw)

Equation (A.8) shows that the qualitative effects of the changes in the price
ratio p,o/p, on the consumption ratio of tradable goods, c,y/c,;, depend
only on whether the temporal elasticity of substitution, o, exceeds or falls
short of the intertemporal elasticity of substitution, . A rise in the relative
price of nontradable goods, p,,, induces substitution of consumption of trad-
able goods for nontradable goods within period t. The magnitude of this
temporal substitution is indicated by a,,. Further, if p,, rises by more than
Pa1 (so that the ratio p,o/p,; also rises), the extent of the temporal substi-
tution within the current period exceeds the corresponding substitution
within the future period. As a result, the ratio of current to future con-
sumption of tradable goods rises. This is reflected by the positive term
8.0, in equation (A.8). The same rise in the intertemporal price ratio
Pno/pPn raises the (consumption-based) real interest rate (and lowers the
corresponding real discount factor, a,;). This rise in the real interest rate
induces ‘substitution of spending between periods: from the present to the
future period. The magnitude of this intertemporal substitution is indicated
by the negative term —B,0 in equation (A.8). Finally, we note that the
change in the intertemporal consumption ratio does not depend on private
wealth. This reflects the homotheticity assumption, which implies that the
tax-induced fall in wealth lowers current and future demand for tradable
goods by the same proportion.

In order to determine the elasticity of tradable-goods consumptlon with
respect to the discount factor we substitute equations (A.3) to (A.4) into
(A.6) to (A.7), and obtain

- ‘ -11,
éxO = 'Ys i + P-'l 3 a, (Ag)
B.o + (I — Ba)on I - B

éxl — [ —(1 - ys)olnxo. + "Yx(p‘l - 1)] &xl . (AIO)
Bno + (1 - Bn)anx 1- Bn )

Subtracting (A.10) from (A.9) yields equation (A.11), which is equation (6)
of the text:

d IOg (CXO/Cxl) _ G
d. log Oy Bnc + (]- - Bn)cm

(A.11)

Finally, combining equations (13) and (A.8) yields equation (10) of the text.
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APPENDIX B
THE MULTIPERIOD SIMULATION MODEL

In this appendix, we present the analytical model underlying the illustra-
tive simulations in Chapter 3. For this purpose, suppose that the utility
function is

T T .
U=3 8logC, +3 &V (cﬂ,, G.) (B.1)
t=0 . )

t=0

aﬁd

Co= [Bucte + (I — B, B2

where T denotes the time horizon, 3 denotes the subjective discount factor,
and where B, and p are parameters of the utility function. Equation (B.1)
implies that the intertemporal elasticity of substitution, o, is unity and
equation (B.2) implies that the temporal elasticity of substitution, o,,, is
1/(1—p). As formulated in equation (B.1), the utility derived from govern-
ment spending is indicated by the function V(G,,, G,,), which enters separ-
ably into the utility function. This separability assumption implies that the
private-sector demand functions are independent of government services.
The private-sector wealth constraint, analogous to the text equation (4),
is
W -220 axt[ xt Gxt + pnt(Y - Cnt)] - (l + rx,—l)B—l b (BB)

where a,, denotes the world present-value factor.

Maximization of the utility function subject to the wealth constraint
yields the demand functions for tradable and nontradable goods, c,,and c,,,
as well as the consumption-based price index P, and the expenditure func-
tion E, = P,C,, where C, denotes the consumption- -based real expenditure
(i.e., real consumption):

c. (= B E, (B.4)
[(1 = Bn)7mx + Bunx gt ~ m]

Bn nx pnt— ”x] Et . (B5)
[ = Ba)7nx + Bu’nx ppgt ~ 7]
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P, = [(I = B + Byomxppet =~ m] 17 me (B.6)

E, =% 070 4 (B.7)

Oty (1 - ST)
Analogous functions pertain to the foreign economy, with asterisks denoting

foreign quantities. The market-clearing conditions for nontradable goods
are

Cnt = Ynt - Gnt - (B8) .

e = Yo — Giy, ' (B.9)
and the corresponding condition for the world tradable-good market is

Ca + Co = (Y-xt - Ga) + (Y_;t - Gh) . (B.10)

The system of equations (B.4) to (B.7), along with their foreign—economy
counterparts, and the market-clearing conditions (B.8) to (B.10) are used to
generate the simulations.
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