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I, Introduction

Government activity in today's market economies is large by any
measure, It is important for the economist, therefore, to try to understand
how government policy is likely to affect economic welfare and real
magnitudes such as output, consumption, investment, employment, and rates
of return, This paper addresses the macroeconomic consequences of government
fiscal policy, Issues concerning both government spending and taxation are
examined,

The analysis is cast in terms of a very small choice-theoretic inter-
temporal general equilibrium model, While the model employed is simple, it
still allows for government services to yield consumption benefits for
individuals and production benefits for firms, Also, it permits government
investment in public capital which can potentially enlarge society's future
production possibilities and augment the rate of return on private investment,
The examination of the macroeconomic effects of government spending gontained
here can be viewed as a formalization and extension of the work by Barro‘(1981)
and Aschauer (1982). As mentioned, the impact of ta#ation on the macro economy is
also addressed, Two types of taxation are considered, namely labour and
invéstment income taxes; In addition to discussing the real effects of taxation
policy, the issue of whethe: the government can and should use tax policy to
stabilize the economy is examined. This latter question is addressed along the
lines outlined by Kydland and Prescott (1980). Finally, open economy aspects
of fiscal policy are looked at, This part of the analysis follows the recent
line of theorizing in international finance by Sachs (1983), Razin and Svennson
(1983), Greenwood (1983a,b), and Kimbrough (1983).

An aspect of the modeling strategy adopted here is that economic agents
make their consumption, investment, labour supply, and production decisions in a

rational manner based upon forward-looking behavior about both government



spending and taxation policies, A benefit of this approach is that it
highlights the fact that when analyzing the impact of a shift in a fiscal
variable it is important to distinguish whether the movement in it is transitory
or permanent in character, and whether it reflects a current unanticipated

event or a future expected one,

11, The Representative Agent's Maximization Problem

Consider the following model of a 'closed' economy, The world is
inhabited by a representative agent who lives for two periods, The agent's
goal in life is to maximize the value of the following lifetime utility

function U(.) as given by

U =U@E)+VGE)+BIUGE,)+V®,)] 8 e(0,1)
(with U’ >0, and V/,V”,U" <0)

where B is ;he individual's (constant) discount factor, El and EZ represent his
"effective" consumption in the first and second periods, and £1 and 22 are his
labour supply effort in these periods, Effective consumption in a period, say
t, is taken to be a linear.combination of private consumption expenditure, Ces
and government expenditure on consumption goods, gz. Specifically,it is assumed
that Et==ct&-agz where o is constant,

As can be seén, government purchases are allowed to influence utility directly
by providing a current substitute for private consumption goods with no inter-
action with leisure. The constant marginal rate of substitution between private
and public consumption goods, o, is assumed to lie between 0 and 1 so that a
unit of publically provided goods yields only a fraction of the utility to be
derived from a unit of privately purchased goods, This assumption is crucial for

this modelling strategy since it implies that increases in government spending

will impose negative wealth effects on the representative agent, Recent
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empirical work of Aschauer (1985) and Kormendi (1983) report values for o
in the range of 20% to 40%, however, so that it does not appear that this
assumption is overly restrictive,

The individual derives his income in each period through the owner-
operation of a fifm. The firm produces one good by hiring two factors of
production, viz labour, £ and capital, I, Also, in each period the government
provides services, gL, which aid private production in that period, and
undertakes public investment, gI, which will augment future private production,
In particular, period t output, Yes of the firm is characterized by the
following production function

I

¢ t=1,2 (2,1)

Yo = 6t4-f(£t,gi)4-h(1t,g:)+-It+-g
where 5t represents a time-varying constant,
It is assumed that the marginal product of current public services,
f2(-), is less than unity, This is analogous to the negative wealth effect
discussed above for the public consumption goods case although here no hard
empirical evidence‘is available to lay a foundation for the claim of public
sector "3‘.neff:lciency'"..l It will also be assumed that public investment is
inefficient in the sense that the marginal product of public capital, hz(’)’
is less than that of private capital, h;(*). Note that the production technology
is specified such that there is no direct interplay between gL and the marginal
productivity of private capital or between gI and the marginal product of labour.
This may seem restrictive but it still allows for analysis of how changes in
the level of government spending may affect the marginal product of labour,
and consequently the demand for labour, and also how they might impact on the
rate of return to private capital, and therefore private investment demand.

As well as earning income each period through the owner-operation of a
firm, it will be assumed that the individual receives a transfer payment, T,

from the government. The agent can use the after-tax income from his firm and



this transfer payment in three ways--taxes will be discussed momentarily,
These earnings can be used to finance consumption, purchase capital goods
for use next period, or to buy real denominated bonds, The real denominated
bonds have a return of r so that a bond purchased in the first period for
one unit of consumption pays off 1+ r units of consumption in the second period,
Recall that in each period the government engages in four types of
spending, It provides consumption and production services, public investment
goods, and transfer payments, Obviously, this spending activity must be
financed somehow, Now assume that in period t the government levies a proportional
tax in the amount Kt on that portion of output that is attributable to labour
effort. Essentially, At is the labour-income tax rate in period t., Also,
the value addgd from the firm's production derived from capital investment is
taxed at the rate et. One can view et as being the period t corporate income
tax rate,
The maximization problem facing the representative agent is shown below

with the agent's choice variables being ¢., ¢c,, 4., £, and 1,2’3
1> 722 7P 72

wW() = Max{U(cli-agf)i-V(ﬁl)*‘B[U(cz*'agg)i'V(Ez)]] : (2.2)

subject to

1
e trds = 6+ (L= ADECL g + (1-A2)f(£2r’gb +(-One) - <1 2
1t T4 175458 a+) A
[Note that for simplicity it has been assumed that 52==0.]
The first-order conditions associated with this maximization problem--in
addition to the above budget constraint--are shown below. They are:
U (e, +agd) = B+ (¢, + ags) (2.3)
1" %8y 27 %8 .
V(Ry) = (L= A )E (0, (e, +agd) (2.4)
1 177171 "1 1 1 d
V(L) = (- ADE (L, g () +agd) (2.5)
2 R Rt 117 2798 .

(- e)h (1,g") = ¢ | (2.6)



111, The Model's General Equilibrium

In the model the goods market must clear each period, implying that

the two market-clearing conditions shown below must hold,

c, L, T L
c1+I+gl+81+g = 61"' f(zl’gl) (3.1)
C, L L I I
cotg, e, = £(2,,8))+h(I,g7)+1+g (3.2)

By utilizing the above two conditions in conjunction with the first-order
conditions (2,3) to (2,6), it can easily be seen that solutions for 4y 4,
and I in the model's general equilibrium are implicitly characterized by

the three equations (3,3), (3,4), and (3.5).4

SV(8) = U Goy+ £U0,8)) - T (g - gp - 8 (1-A) £ (4 ,gD) (3.3)

]

L
-V (8)) = U (£, g)) +h(TL, gD + THg - (radgg - 8 (1A E, (4, ,el)  (3.4)

U (s, + f(zl,gi') -I- (l-q,)gf - gll' -gh) =
=B(1 +(1-0)hy (1,60 (£(4,8) +h(I,g") +T+5" - (1-0)g5 - ) (3.5

This system of equations can be subjected to various comparative static
exercises to determine how changes in tax parameters, kl, Az and 0, or government
spending variables, gf, gg, g}", glz" and gI, affect the economy's general equilibrium.
These questions will be addressed in the next two sections of the paper.

Finally, before proceeding further it should be noted that the government,
i1ike any other actor in the economy, must satisfy a budget constraint, Its

budget constraint is

L I
8% Mt ey - MEUgee) (1+r) (3.6)

C L
where 81 Eg$+ gli'+ gI and g, Eg2+ g, - gI represent the government's absorption

of resources in periods one and two, respectively.



Iv. Changes in Income Tax Rateg

Imagine that the government announces that it intends to increase
the future level of income taxes, i.e., d>\1 =0, d>\2 >0. The increase in
revenue arising from this anticipated tax hike will be used to finance
lump-sum transfer payments to the representative agent.. . The period in
which the agent receives the transfer payment is irrelevant as Ricardian
equivalence holds in the model;s Since the timing of transfer payments
is inconsequential just their present-value, T, will be focused on here,
where T = T, + (l/(1+r))72. By subjecting (3.3), (3.4), and (3.5) to
the required comparative statics exercise, it can be seen that (see

Appendix A for details)

—;i 0, diz 0, and é%:

With the help of the above solutions, the effect of an increase in current

0 4.1

taxes on first-period consumption can be readily determined from (3.1). One

obtains (again, see Appendix A for details)

dc

cnz = £, (4 ,gl‘) ’2 4.2)

The above results cén easily be interpreted intuitively. First, as can be

seen, an increase in future income taxation raises current work effort while
reducing future labour input. This reflects an intertemporal substitution
effect as agents substitute away from working in the future, where the after-
tax rate of return is now smaller, toward working in the present , where the
rate of return is now relatively higher. Second, note that current investment
is increased as a result of the rise in future income taxes. This follows
because future output can be obtained either by working in the future or through

investing in capital during the current period. Agents would, in general, like
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to obtain a relatively smooth profile of consumption over time, if possible.
By investing more in the current period, they can partially compensate for
the loss in future output due to the reduction in future labour effort.
Third, as can be seen from (4.2), the increase in future taxes leads to a
reduction in current consumption. This arises because the increase in first-
period investment, while being partly financed by an increase in current labour
supply, is also partly financed by a reduction in current consumption.

The welfare effect of a change in future labour income taxes is easy
to uncover., To determine the impact of welfare of a change in the period-t
labour income tax rate, differentiate both sides of equation (2.2) with

respect to At while applying the standard envelope theorem. One obtaing

_d_w_=_a_‘_\7_+_aj/_ld'r +.§$Wdr
d)\t axt B'rdlt d)\t

t-1 2
~ 1
VED -G £4 g0 tan G [ Eh,g) + a-0na,gh

dr =
+I+72-c2]dl} Ve=1,2,

This expression can be simplified further by using the government's budget

constraint (3.6) and the goods market-clearing condition (3.2) to find that

ay  f (4,80 a4
B _ e 1$%,8y) 4% I, dL
a, - V&) g (4 ’gb an, D) an + 8, (1,87) d}‘t} 30 (4.3)

In general, the éffect on welfare of an increase in the period-t labour-
income tax rate is ambiguous since the sign of (4.3) is uncertain. It is
easy to see why. Take the case under consideration of an increase in the
future labour-income tax rate. Now, suppose that the tax on capital's income

is zero, or that =0, and that initially A1 =0 and X2>0. Here an increase



in future income taxes unambiguously lowers economic welfare. When there are
no other taxes in place, the anticipation of an increase in future income taxes
reduces welfare. Now contrast this with the case where initially k|>'0

and A2==0. Here an increase in future income taxes raises economic welfare.
This may seem a little strange until one realizes that this is a second-best
situation. Note that the effect of initially having an income tax solely

in the first period is to create a distortion whereby agents tend to favour
second-period labour effort vis-a-vis first-period labour effort. This
distortion worsens welfare, ceteris paribus. The institution of a small
income tax in the second period improves economic welfare since it works
against this intertemporal substitution effect caused by the distortion.

That is, it tends to increase labour effort in the first period and reduce

it in the second which helps to ameliorate the situation, Finally, suppose
that l]’* Kz >0, 1In this situation, where all the variable factors of
production are taxed approximately at the same rate, it is fairly easy to
show, by plugging in the analytic solutions for the derivatives shown in
(4.1) into (4.3), that economic welfare falls when future income taxes

are increased (again, see Appendix A),

V. Changes in the Corporate Income Tax

Suppose that the government increases the corporate income tax rate, 9,6
Again the system of equations (3.3), (3.4), and (3.5) describing the economy's
general equilibrium should be subjected to the required comparative statics

exercise, The results are

a4 ds dc
s | 2 di i 5.1
T < 0, a0 >0, de<0 and T >0, (5.1)

To begin with, as undoubtedly expected, current investment, I, falls

as a result of the increase in the corporate income tax rate, This occurs
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because the after-tax rate of return, r, on investment is now reduced. Since
current investment falls, more first-period output is available for alternative
uses, In particular, the agent uses these extra resources to increase his
current consumption and to reduce his current labour effort, both of these
decisions being partly motivated by the drop in the (after-tax) real interest
rate, r, Finally, note that the future supply of labour, 22, increases,

This is because the reduction in current investment causes future output, Yos
and hence consumption, Cys to fall, This dropoff in future output due to a
lower capital stock is partially offset by the agent increasing his labour
supply effort in that period,

To conclude this section of the paper, Table 1 is presented which
summarizes the model's main conclusions about changes in tax rates.7 As can
be seen, when analyzing the impact of a shift in the labour-income tax rate
it is important to distinguish whether the movement in it is transitory or
permanent in character, and whether it reflects a current unanticipated event

or an expected future one,

VI, Tax Policy and Business Cycle Stabilization

It has often been suggested that tax instruments should be used to dampen
business cycle fluctuations, In this section of the paper, through the use of
a simple example the "feasibility and desirability" of such policies are
addressed, To begin with, to abstract from the revenue raising motives for
taxation assume that there is no government spending on goods in this economy
so that gf =g.f‘ =gg =g§' = gI =0, (Consequently, in this section the government
spending terms in the functions U(.), £(-) and h(+) will be ignored.) Also,
assume that all taxes and lump-sum transfer payments are initially set at zero
implying that )\1 = )\2 =g = Ty =Ty =0. Now, let the first-period production function
be subjected to a downward technological shift in the proportional amount (1-y),

say, due to bad weather, That is, the first-period production function should
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Table 1
Tax Change Zl(and yl) Ly I ¢y
(i) Anticipated increase in
future income tax rate,
ioeo’ A)\l = 0, A)\z >0- (+) (-) ) (+) (-)
(1i) Unanticipated temporary
increase in current income
tax rate, i,e,, A)i >0,
8\, =0. - @ |G| e
(iii) Unanticipated permanent
increase in the current
income tax rate, i,e,, 1
A\ = AN, >0, ) -) (0) )
(iv) An increase in the
corporate income tax
rate, 0, -) ) ) &)

1Some initial conditioﬁs have been assumed in deriving this result.
First, it has been assumed that gf g2, g% gz,and 8 =0, Second, note from
(2, 6) that 1nvestment, I, can be written as a function of the real interest rate,
r, and government spending on public investment, gI, so that I==I(r,g ). Now
also assume that 61"h(I('——g gI),g )-l-ZI('-—E g )4—2g . These initial conditions
make the first and second periods identical from the agent's perspective and

start the model off from a steady-state situation,
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now be written as = 614-(1-Y)f(£]). Furthermore, suppose the government desires
to keep domestic first- and second-period output at the constant levels y* and
y**, respectively, using labour-income taxes as its policy instrument. In
other words, assume that it wants to select values for h' and AZ so as to
attain y1==y* and y2==y**. One could imagine that these target levels of
output are those output levels that would exist in the economy in the absence
of the first-period technology shock.
From (2,1) the following two conditions would then hold:

y*-6

y* = 6, + (1-Y)£(4;) [so that 4, = f'l(-71;§0] (6.1)
and
y** = £(4,)+I+h(I) [so that 4, = £l g - 1o n@)] (6.2)

Using these two restrictions in conjunction with the first-order conditions
(2.3), (2,4), (2.5),and (2,6) and the market-clearing conditions (3,1) and
(3,2) it can be seen that solutions for *1’ Ay and I in the economy's general
equilibrium are implicitly given by the three equations shown below, (Since
government expenditure on goods is always fixed at zero, the revenue raised
through any income taxation scheme must be rebated back to individuals through
lump-sum transfer payments. Again, the timing of these lump-sum transfer

payments is irrelevant due to the Ricardian equivalence theorem.)

) -1 y?':... 61 ) y*- 6
VUG =V G- DA A 7 (D) 6.3)
VE - 1o (D)) = U R g (e - Toh@Y) (6.4)

U (y*-1) = B(L+hy (DU (y¥*) 6.5)
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The responsiveness of the income tax rates l] and AZ (and investment)
to a shift in the technology factor Y can easily be discerned from the

. 8
above equation system to be

By G @y

dy (-y) > dy 9, dY

=0 . (6.6)

Thus, in response to a downward proportional shift in the first-period
production function the government should subsidize the earnings from
first-period labour effort. This will encourage extra production of first-
period output and allow it to be maintained at the target level y*, Also,
note the amplified response in (1-A;) to a change in (1-y), i.e., the
absolute value of the proportionate change in (1-)1) is greater than that
in (1-y).

Finally, the welfare effect of this tax policy is easy to discount by
utilizing the line of argument adopted in Section IV. Specifically, the
total effect on welfare due to both the technological shock and the first-

period income tax change is

3
Qe WM wWw
dy dy+[a)‘1'$'+a1_$]

[Note that the interest rate, r, remains unchanged since I is maintained at

its original value, cf. (6.6).]

= -1 (¢ D IEC) - N £, (L,)Zf: ?v]

<0 (6.7

d d
[since - “ME (L) T ﬁ M ol.

dk1 dy



As was probably expected, welfare drops in response to the negative
technological innovation, But note that this drop in welfare is greater than
that which would have occurred in the absence of the government's stabilization
scheme, This follows since (6,7) implies that
1] >V G ) = |%’|
Thus, in this example while it is feasible for the government to stabilize
economic fluctuations it is not desirable, a point which has been made before
by Kydland and Prescott (1980), In general, stabilizing some arbitrary

statistic such as real income, employment, interest rates, or even the pPrice

level, will not correspond with maximizing economic welfare,

VII, Optimal Labour-Income Taxes

As has been shown, the imposition of labour-income taxes--unlike
lump-sum taxes--affects private sector decision-making, It was argued that
labour-income taxes should not be used to stabilize business fluctuations,

It might be the case, however, that the government needs to levy labour-

income taxes so as to raise enough revenue to cover the expenses incurred

from its various programs since lump-sum taxes may be infeasible, The
government should raise this revenue in a manner which will minimize the
deadweight burden associated with income taxation, The question of how the
government should pick the time profile of labour-income tax rates {Ai}i=1 so
as to do this will now be addressed. (So as to focus on labour-income taxation,
per se, the assumption that the corporate income-tax rate, 8, is equal to

zero will be retained.)

The determination of the govermment's optimum labour-income tax
policy is just a variation on the Ramsey tax problem. The government should

pick the labour-income tax rates so as to maximize agents' welfare, as given
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by the outcome of the optimization problem posed in (2.2), subject to its
revenue requirements as shown by (3.6). Formally, the government's problem
is

MECL, ,gl‘) )

o

where # is defined to be the Lagrange multiplier associated with the government's

budget constraint.g’10 The first-order conditions--in addition to the budget

constraint (3.6)--associated with this maximization problem are

'a_;:- gwé% g_wéaf -¢[f(1)+7‘1f1(1)df1‘ AZfl(l(:):;M %_“2:](2)“52];;:] (7.2)
-0 (1) [\ £, (1) df: A%f*_g) :i = -gl£(1) + L £ () A1 Mf:ﬁ; :,: xzf(Z)-gZ]dAJ
and (using (4.3))

-0 (1) [N £ (1) 12”‘21: @) iz %+h]f (1) 7 )‘zf((:l)gzl (;1{-‘2]

(again using (4.3)).

The above first-order conditions are readily interpretable. To see
their implications intuitively, divide both sides of (7.2) by minus the term
in brackets on the right-hand side of this equation. The term on the left-
hand side of the resulting equation illustrates the marginal welfare loss per
extra dollar raised via an increase in the first-period tax rate, 11. The
right-hand side of this new equation, or #, represents the marginal cost of
an extra dollar raised in revenue. Note that one could also perform an
analogous operation on both sides of equation (7.3). It is easy to see that

the right-hand sides of these new versions of (7.2) and (7.3) are identical,
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both being equal to g, Consequently, an optimal labour-income tax policy
necessitates that the marginal welfare loss per extra (present-value) dollar
raised through either first or second period labour-income taxation be
equivalent,

A complete characterization of the government's qptimal labour-income
tax program is implicitly given by equations (7,2) and (7.3) which are the
efficiency conditions governing the tax policy, (3.6) representing the
government's budget constraint, and (3,3), (3.4), and (3,5) describing the
economy's general equilibrium, This is a system of six equations in six
unknowns, viz, xl’ xz, 2 Zl, zz,and I, As can be seen, even a basic under-
standing of the optimal tax policy in this simple model requires a detailed
knowledge of the interaction between tastes and t:echnology.rl An elementary
question one could ask is whether or not labour-income tax rates are likely
to be constant through time. That is, will there be uniform labour-income
taxation across time here? A glance at the system of equations (3.3), (3.4),
(3.5), (3.6), (7.2), and (7.3) would seem to indicate that in general the
answer is no. Hopefully, the following two examples will .shed some light

on this issue,

Example 1

It is easy to construct a case where the labour-income tax rates
are equal in the two periods. To begin with, assume that gf = gg and that
g%==g;. Next, note that from the first-order condition (2.6), private
investment, I, can be written as a function of the real interest rate, r,
and government investment in public goods, gI. Thus, one could write
I==I(r,gI). Evaluate this function at r= (1-8)/B and set & =h(I(lé§,gI),gI)

+ 21(léé,g1)4-2g1. Now suppose that income tax rates were the same across
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time and test whether this provides a solution to the model. If A1==A2,

it can easily be seen that equations (3.3), (3.4), and (3.5) describing

the model's general equilibrium would imply that zl = £2 and I=I(lé'§,gl) .
Consequently, it follows that c1 =¢ye Also, note that (3.6) implies that the
government must have a balanced budget in each period here, so that
g1==h]f(£|,g?) and g2==A2f(£2,g§). Finally, this solution also satisfies

equations (7.2) and (7.3). This follows because in this circumstance

a4 1 4% 44, a4

ar + (1+r)dkl = ax, + (141) Eﬁ;’ while the budget deficit terms vanish.

Thus, a sufficient condition to have uniform labour-income taxation across
time in the model is that the real equilibriums in the first and second
periods are identical. How departures from this benchmark case will
influence the time profile of labour-income taxes is unclear. This is

the subject of the next example.

Example 2

In this example a situation where the labour-income tax rates are
different in the two periods is constructed. This is done by numerically
simulating the above optimal tax problem. The constants, B and 8y, and
the functions, U(+), V(.), £(-), and h(+) are parameterized as follows:

".025C, V="e£, fa‘ZO.ng’ and h= 051!11.

B=.95, 6.| =20.13, U™-40.2e
The solution to the optimal tax problem for various values of first- and
second-period government spending is reported in Table 2, As can be seen,
in general, the labour-income tax rates are not absolutely constant through
t::i.m.e..[2 There is a remarkable tendency to smooth tax rates over time,

though. For instance, temporary current government spending is partly

financed by current taxation with the remainder being financed by future
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taxation. Since both the labour-income tax rate and labour effort are
greater in the first than in the second period, the bulk of this government
expenditure is financed in the first period. Note that this temporary
current government expenditure is associated both with high real interest
rates and government budget deficitS.13 Last, in congrhence with the
above example, it can be seen that when all government spending is permanent
its burden is evenly spread across the two periods.1

Finally, the issue of business cycle stabilization will be returned
to briefly. In line with the previous section of the paper, suppose that
the government decides to achieve a target level for first-period output
denoted by y*., The government's objective is now to pick the time profile
of labour-income taxes {Ai}i=l so as to maximize societal welfare, while
both raising enough revenue to cover the expenses of its various programs
and achieving its first-period output goal. Clearly, the government's
maximization problem in this circumstance is given by augmenting the optimal
tax problem (7.1) to incorporate the new constraint y*==6]4-f(ﬂl,g$).
Equally as clearly, the economy is at least as well off without the first-
period output goal as with it. This is obvious since now the government is
being forced to maximize societal welfare subject to an opportunity set
which is being artificially restricted by the presence of the output target.
Thus, in general, disembarking from the optimum tax program so as to
stabilize certain business cycle statistics, such as output, only serves

to worsen welfare,
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VIII. Changes in Government Spending on_Services

Attention will now be directed to the macroeconomic effects of
government purchases. So as to isolate the impact of government purchases,
per se, it will be assumed that all revenue is raised through lump-sum
taxation (i.e., let )\1 = )\2 =08=0) .15 As has been mentioned, due to the
Richardian equivalence theorem the timing of lump-sum taxation is
irrelevant. To begin with, consider an unanticipated temporary
increase in government spending on services, So as to operationalize this
experiment, define gf as first-period total government spending on services
so that gi =gfi~gi. Now let p be the fraction of total government expenditure
on services devoted to the provision of government consumption services so
that (1-p) represents the fraction assigned to the provision of production
services, Consequently, it follows that a temporary increase in government
expenditure on services implies that dgf= pdgls, dg]L= (1 -p)dgls, and dg§=dg§'=0.

The impact on the agent's welfare resulting from the temporary increase

in government services can easily be seen by differentiating (2.2) to be16

W paaw + (1-p)y a +g:’,’+gf <e

S
dg'l 81 dg] dg]

1]

(where again, T = TI-F(l/(l+r))72)
U@ {1 - - (1-)5, (4 D)) <0

[Using the standard envelope theorem résult,and (3,2) and (3.6)].
As can be seen, when government expenditure is increased temporarily, the
agent suffers a welfare loss since by assumption both & and f2(°) lie
between zero and one.

The effect of a temporary change in gf on ﬁl, 22, and I can easily
be deduced from the system of equations (3.3), (3.4), and (3.5). Under the

assumption that the private production process is separable in labour and
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government services (to be relaxed momentarily), the following results

1
obtain:

ds, ds

—%>o, —§>o, 115<o.
dg1 dg1 dg1

Consequently, the effect on output in the first and second periods, respectively,

is given by
dy d4
—1- £, (D—g+ (1-p)E,(1) >0
d d
g1 &
)
and
dy d4
2 - @2+ @i <o
dg dg dg
1 1 1
(+ )

Note that the negative wealth effect associated with the temporary rise in
government purchases induces the agent to decrease consumption and increase
labour supply in both periods. Further, the temporal incidence of the rise
in government purchases lies in the current period. That is, the impact
effect of fiscal shock is to reduce the amount of first-period resources
available for private consumption in that peribd. In an attempt to smooth
effective consumption and leisure over time, therefore, the agent decreases
capital accumulation which, in turn, raises the real rate of return and
promotes an intertemporal substitution of work effort to the present and

of consumption to the future. On net, output rises in the current period
and falls in the future., In the latter case, the increased output due to
increased labour effort is dominated by the fall in output due to decreased
capital accumulation. This insures that consumption in both periods is

reduced in the final equilibrium.
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The direct impact which higher government spending may have on the
marginal product of labour is now considered. If government services are
technical complements with labour, then the positive effect on current
work effort is reinforced as labour is substituted across periods in response
to the rise in the relative wage (l+r)f](1)/f1(2). Ambiguities arise given
a sufficiently large value of the complementarity term flz(]) since it
becomes possible for the rise in the relative wage to induce a reduction in
second-period work effort and an increase in capital accumulation.
Ambiguities also become evident in the opposite case of technical substitutability
since the decrease in the relative wage in the first period tends to reduce
current work effort, acting against the rise in labour prompted by the
negative wealth effect of higher government expenditure. Note that if
oo+ (1-p)f2(1) equals unity--so that there would be no wealth effect
associated with a marginal increase in government spending--this channel
would still allow for real effects of government purchases. For the case
of technical complementarity and zero wealth effects it is possible to
state unambiguously that current work effort would increase at the expense
of future work effort and capital accumulation would rise to carry forward
part of the production of the relatively favourable first period.

Next consider a rise in government expenditure in the second period
which is foreseen by the agent, Again assuming separability in production

between labour and government services, one finds

dg dg
—é->0, —%>0, —d—I->0.
ng ng dg2

Further, the effect on output is (clearly) positive in both periods. The
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anticipated government expenditure imposes a negative wealth effect, as before,
and the agent responds by reducing consumption and increasing work effort in
both periods. In his attempt to prepare for the extraordinary call for
resources in the second period, the agent increases investment which, in turn,
lowers the rate of return and causes a secondary shift in work effort from

the present to the future,

Notice that the main qualitative difference in the effects of unanticipated
versus anticipated changes in government expenditure lies in the behavior of
private investment and the capital stock, In a more general model with
multiple periods, anticipated increases in government spending would tend to lead
to increased capital accumulation prior to the fiscal policy action, an effect
which would be absent from the case where the fiscal policy change is unexpected,
That is, the ability to accumulate (6r decumulate) capital allows the agent
partially to buffer fiscal shocks., Consequently, it would appear that the
effect on work effort at the time of the fiscal change would be smaller
in the anticipated case since the agent has had time to prepare for the
expected excess demand for resources at that time,

Finally, a permanent increase in government spending of an
equal amount in both periods will be qonsidered (i.e., dgf==dg§==dés).

Assuming, once again, separability in production one gets in the Iump-

sum tax environment

4 d ?
i>o,——2>o,—~d_lsio.
dg dg dg

Furthermore, output rises and consumption falls in both periods.
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As before, the rise in government spending is a drain on wealth and
labour effort and consumption react accordingly, the first rising and the
latter falling in both periods. Note the ambiguity in the response of
investment to the permanent shock in government spending.

In the benchmark case where the real rate of return and time preference
are equal--the steady-state result of optimizing models along the lines
of Sidrauski (1967)--the effect on capital accumulation is nil. In this
situation the agent desires to distribute the burden of the government
spending shock equally across both periods. Concrete predictions outside
of the benchmark case seem hard to obtain.]7 To the extent that the
borderline condition holds, there arises an important emprical distinction
between (unanticipated) temporary and permanent changes in government
expenditures, with investment falling in the former case and remaining

unchanged in the latter case.

IX. Public Investment

As a final exercise, consider a rise in the level of public investment,
ng > 0. Recall that it is assumed that the public capital is less productive
at the margin than private capital (i.e., hz(I,gI) <}H(I,gI)). By following
the line of argument employed in the previous section, it can easily be
deduced that the welfare loss associated with an increase in public investment

is given by

T = @) -, (1,gH VA4 <o,
dg
The net effect on work effort in both periods and private capital accumulation

under the assumption that there is no complementarity between the two types
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of capital [orh]Z(I,gI) = 0] are

dLI d4, ?

2 I
—>0,—% 20, -1 <L <o,
dg dg dg

There are two effects operational in explaining these results. First, as
usual, the negative wealth effect arising as a result of excessive public
capital accumulation tends to raise work effort and lower consumption in
each period. Second, the impact effect of the increased public investment
is to reduce the amount of first-period resources available for consumption
and increase their second-period availability. The agent in his desire to
smooth his time profiles for consumption and leisure partially offsets this
by a less than one-to-one reduction in private investment. In other words,
the individual borrows from the future to ease the burden of the shock in the
current period. Note that total investment still has increased, as is evidenced
by the fact that current labour supply has risen while current consumption
has dropped. The fall in private investment, however, is associated with
an increase in the private rate of return which promotes a reduction in
second-period work effort relative to the first period, and thus an ambiguity
in the response of second-period labour supply arises., Note that if public
and private capital were equally as efficient at the margin (i.e.,lﬁ =h2),
so that there was no wealth effect associated with the increase in public
investment, then second-period labour effort would unambiguously decline.

It is also useful to investigate.the effects of a rise in public
investment which is complementary with private investment, e.g., infrastructure

investment. The impact effect of such an increase in public investment would
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be to raise the marginal product of private capital and hence its real return
since ar/agl = h]z(I,gI) > 0. This would tend to promote an intertemporal
reallocation of labour to the current period and an increase in private
investment to take advantage of private capital’s higher marginal productivity.
To conclude this section, the effects of various changes in government
spending are provided in Table 3. As before, it is particularly important
to distinguish between changes which are regarded as temporary versus those
which are permanent and also between those which are anticipated versus
unanticipated. Further, the composition of the change in government spending

is crucial to the various results.

X. Open Economy Extensions

The above model can be modified easily to analyze the effects of
taxation in a "small" open economy. In a "small" open economy version of
the model domestic residents would be free to borrow and lend on international
capital markets. Suppose that the world real interest rate is r* and
assume that the government taxes (subsidizes) the interest rate on foreign
lending (borrowing) at the rate ©. The domestic after-tax real interest rate,
r, would thus be given by r = (1-8)r*, The agent's maximization problem
would again be described by (2.2).

Now define b] to be the first-period trade balance. Thus

_ L '
b, = £(4.89) - ¢ -1 -g

Note that b] represents the amount of net foreign lending that the domestic
economy does in the first period. By substituting an open economy version
of the government's budget constraint (3.6), which incorporates a modification

to reflect the fact that the government now taxes the earnings on foreign
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TABLE 3
Spending Change 2y 22 I ¢y
(i) Anticipated increase in
future spending, i.e.,
dgg >0, dgf =0,2 &) &) ) )
(ii) Unanticipated temporary
increase in current spending,
i.e., dgj >0, dgj =0, ) ) -) -
(iii) Unanticipated permanent
change in spending, i,e.,
dg; =dgj =dz’ ) ) (0)° )
(iv) Increase in public
investment.4 ) ), (-)5 ) -)

1The results obtained in this table are premised on the assumptions

that 0 <q, fz(')<1, and hz(')<h1(-).

2Assuming that flz(') =0,

3The initial conditions mentioned in Table 1, footnote 1 have been

assumed in deriving this result,
4 . =
Assuming that h12(°) =0,

5This result obtains.if hz(-) ='hl(').
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lending, into the representative agent's one, shown in (2.2), a relationship

stating that trade must balance intertemporally is obtained.

¢, +g +1+(T+-:-__;) [c2+g2] =8 + f(ﬂl,gb + (T_,l,r;) [f(ﬂz,gé‘) +h(I,gI)+I] 10.1)

The small open economy's general equilibrium can be implicitly described
by the first-order conditions (2.3) to (2.6) in addition to the economy's
intertemporal budget constraint (10,1)., Specifically, these conditions

yield the following three equations which implicitly define solutions for

4, lz, and b, :

’ =y’ L C . T.4. - - L
-V (z_i) U (f(zi,gl)+agl I-b, gl)(l hl)fl(zl,gl) (10.2)
V(L) = U CE(,e0) +ago+h(T,gD) + T+ (1+ro)b, - g)£, (4,,80) (10.3)

L c = L c

+h(,gh) +T+ (L+r*)b, - g)) (10.4)

[with I ;(r*,gI),cf. (2.6)]

Note that equation (2.6) implies that private investment, I, is solely a
function of the world real interest rate, r*, and the size of the public
capital stock, gI. Thus, one could write 1= -f(r*,gI) , where 1 is the
level of private investment which is undertaken in the open economy,

It is easy to see that the "small" open economy version of the model closely
parallels the closed economy one, Basically, net foreign lending, b1 s

in the open economy reacts the same way in response to many shocks as

investment, I, does in the closed economy.
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To see this, consider the effect of a temporary increase in current
labour-income taxes on labour effort in each period and on net external
savings. By performing the required comparative statics exercise on
(10.2), (10.3), and (10.4) it is easy to show that current labour effort,
AI, falls, future labour effort, 22, rises, and net foreign lending, b, ,
decreases. The intuition is obvious., Since a temporary increase in current
labour-income taxes creates a disincentive to work today, people will sub-
stitute intertemporally toward working more tomorrow where the after-tax
marginal product of labour is now relatively higher. The reduction in
current work effort will cause a loss in current income. Current consumption
will not drop off by the loss in current income. Agents will smooth out the
effects from this loss in income over both periods. Conéequently, individuals
will reduce consumption in the first-period by less than the reduction in
current income. This can be achieved by lending less (or borrowing more)
on international capital markets. Thus, b1 will fall. Due to the reduction
in net foreign lending that part of second-period income derived from first-
reriod net foreign savings will be smaller. This short fall in income from
net foreign savings will be met by a reduction in second-period consumption
as well as by an increase in second-period labour effort.

The important point to note:here is that a temporary increase in
the current labour-income tax rate causes first-period savings to decrease
in both the closed and open economy versions of the model. In the closed
economy this causes the interest rate to rise, and investment to fall, while

in the open economy the trade balance tends to swing into a deficit, It
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happens that in many situations the trade balance deficit of a small open
economy responds in the same fashion to shocks as the real interest rate

does in a closed economy., Since the trade balance is more readily observable
than the real interest rate, it may be more useful to test the open economy
version rather than the closed economy version of the above model.

There is one important difference, however, between the closed and
open economy versions of the model. In the closed economy domestic fiscal
shocks cause movements in the after-tax real interest rate which in turn
generate intertemporal substitution effects which affect agents' consumption=-
leisure decision-making. In the small open economy this channel of effect
is no longer operational since the domestic after-tax real interest rate
is now exogenous, given by r=(1-0)xr*, Fiscal policy shocks impact on
agents'’ cohsumption-leisure decision-making only to the extent that they
are either associated with wealth effects or with changes in incentives to
work or to invest induced by changes in proportional taxation.]

To see this more clearly, consider the case where the government
increases public investment and assume that there is no complementarity
between private and public capital. As analyzed previously, such a change
in fiscal policy exerts two effects on the closed economy's general equilibrium,
First, to the extent that public capital is less efficient than private
capital, a negative wealth effect is created. This tends to stimulate
labour effort and reduce consumption in both periods. Second, this increased
public investment tends to reduce the economy's resources available for
first-period vis-a-vis second-period consumption and leisure., This tends

to drive up the real interest rate which works to reduce current consumption,
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investment, and future labour supply effort and stimulate current labour
supply effort and future consumption. In the small open economy this
second channel of impact is not operational. Consequently, consumption
falls and labour supply effort rises in both periods with no effect on
private investment. Note that the economy finances this increased current
public investment by reducing current consumption, increasing current
labour supply effort, and by borrowing from abroad against its increased
future output--derived from both a higher level of labour supply effort
in the future and an increased public capital stock., Finally, to the
extent that public and private capital are complements in production,
a greater level of public investment will induce an upward movement in
private investment which is required in order to equilibrate the retufn
on private investment with the world interest rate. The agent will
finénce this new higher level of private investment by borrowing on world
markets and this will tend to further exacerbate the deterioration in
the trade balanée.

To conclude this section, the effects in the small open economy

of various shocks in fiscal policy are presented in Table 4.

XI, Conclusions

A small neoclassical general equilibrium is constructed in this paper
to investigate the macroeconomic effects of fiscal policy. The two-period
model presented probably represents about the simplest choice-theoretic
paradigm that can be utilized to address fiscal policy adequately, Despite

its simplicity, the framework employed allowed economic actors to make a

consumption and labour supply choice in each period and decisions about how



TABLE 4

Tax Change ll (and yl) £2 I 1 b

(i) Anticipated increase in
future income tax rate,
i-eo 3 A)xl = 0’ A)\Z >00 (+) (-) (0) (") (+)

(ii) Unanticipated temporary
increase in current income
tax rate, i.e., M\ >0,

&, =0. - @) 0) -) -

(iii) Unanticipated permanent
increase in the current

income tax rate, i,e.,
M =8, >0. -) -) 0 ) ©

(iv) An increase in the tax
rate on investment
income, @. ) &) (0) &) )

Spending Change2 2 (and yl) 2 I c b

(i) Anticipated increase in
future spending, i.e.,

3 @) ) (0) -) @)

s s
g, >0, 2g; =0.

(ii) Unanticipated temporary
increase in current spen-

ding, i.e., g5 >0, pgg=0> ) ) 0) - -)

(iii) Unanticipated permanent
change in spending, i,e.,
b} = 0g5 = 18° @) @) 0 - 0)*

(iv) Increase in public

investment.5 ) ) (0), G+)6 ) )

1Some initial conditions have been assumed in deriving this result, They are:
8f=8;, 7\1 =).2, 8=0, and 1/8 =(1+r*).

2It has been assumed that: 0<q, fz(') <1, and h2(-) <h1(').

3Assuming that flz(-) =0,

4In deriving this result it has been assumed that gi==g;,_and 1/B = (1+r*),

5Assuming that hlz(-) =0,

6"I'his holds when h12(') >0,
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much real and financial capital to carry over between the two periods, It
can also be used to address issues on both the expenditure and taxation sides
of fiscal policy. On the expenditure side of fiscal policy, government services
were modeled as yielding consumption and production benefits for the private
sector while government investment in public capital augmented society's
future production possibilities. On the taxation side, govermment revenue
could be raised through either labour-income taxation, corporate income
taxation, or bond financing. A salient feature of the analysis is that when
investigating the impact of fiscal policy changes, it is important to distinguish
whether they are transitory or permanent in character, and whether they reflect
current but unanticipated events or expected future ones, The framework was
also flexible enough to model both the closed and "small" open economies.

While the simplistic framework used can generate a qualitative picture about
fiscal poliqy issues, it provides no insight about the likely quantitative
impact of various fiscal programs. Obtaining quantitative estimates on the effect
of alternative fiscal policies is likely to be an avenue for future research,
One way to proceed toward this end would be to construct a numerical dynamic
general equilibrium and then simulate the impact of alternative fiscal programs,

By judiciously picking functional forms and parameter values in the model, a

quantitative estimate of the welfare gains and losses associated with various
government policies could perhaps be obtained, Such a modelling strategy
would seem to be in the spirit of Kydland and Prescott's (1980, 1982) work.
The model presented in this paper, hopefully, is a stepping-stone toward this

goal,



APPENDIX A

This appendix is presented to provide the interested reader with a

taste of some of the technical aspects of the comparative statics results

discussed in the text. The results of those comparative static exercises

not discussed here can be easily deduced by mimicking the line of argument
utilized below. To begin with, the impact of a change in 12 on ﬂl, 22
and I can be discussed by taking the total differential of equations (3.3),

(3.4), and (3.5). The resulting system of three equations is:

Al
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where k1 = Q- 7\1) , 12-’*-' a- KZ) » 8= (1 - 8) and the notation x(t) means that the
arguments in the function x(+) are being evaluated at their date t values, Define
-0 as the determinant of the 3X3 matrix on the left-hand side of the above

equation system. The expression for Q is
Q= -[v'(1) +U" (A, f1(1)2 +U (DA 1)) {Bah]lU' (2) v/ (2) +U”(2)X2f1(2)2 +U’ (2)7:2511(2) ]
+p(1 +6h1) (1 +h)U (2) [Vv'(2) +U (2)12flfz)]}

F U W) +U (DA 5 (D 1V (2) U @y ) 0 (2)22511@) ]

> 0.
Solving the system of equations (A,1) yields

al - .
51]; = U (2)£; (U () £ (HAB(T + ehl)U”(Z)fl(Z)/Q >0 (A.2)

I “ V] 2~ = xS "
Ed)_.;= i (2)f1(2) (v ()y+u (1)f1(1) A] +u’ (1)fu(1)x] 181 +9h1)U (2)f1(2)/Q>0 (A.3)

dZZ

- 7’ ' " ” 2~ 4 o 4 x "
@, = (@£, @) (IV"(1) +1 (1) £, (1A +7°0)g 1,1 (880 17 (2) +5(1 +8h,) (140 )07 (2) ]

+ [V (1) +u”(1)x] £.{1) WM ¥a<o (A.4)

Consequently, it follows from (A,2), (A.3), and (A.4) that the derivatives
presented in the text in (4.1) have the signs shown.

Also, through the use of (A.2) and (A.3) it can be seen that
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ds
dl  _ 1 ] ” PN 4
S5O o, * v'@e @' a) +u (DA £, M1eA+0 )T )£ 2))/0 (A.5)

.‘;2
where the last term in this expression is unambiguous positive, Using (A.5)
together with (4.2) in text it immediately follows that dclld)\2 < 0, as was
stated. Finally, when 5& “‘Tﬁ >~ %, it can be seen by plugging (A.2), (A.3)
and (A.4) into (4.3) that welfare unambiguously falls when future income taxes
rise,
By undertaking a similar comparative static exercise on the system of

equations (6.3), (6.4), and (6.5) it follows that

M A, Vaked), Rafoe) <0 @.6)
r~ (a g I o~ .
Y 50O 5dF?
) =)
dA
2 .
ay -°
and
dI
—_— = 0
dy -

where "y' = (1-y), Note that (A.6) implies that ]?Y—I >'v—] .
Finally by taking the total differential of equations (3.3), (3.4), and

(3.5) the-impact that a'temporary increase in government spending on services
has on 11, £2 and I can easily be uncovered. It is easy to see that when doing
this exercise the 3 X 3 matrix on the left-hand side of (A.l) remains the same
and all that changes is the 3 x 1 displacement vector on the right-hand side
of this equation., The results obtained are:

dL

—=- 1-ap - (1-p)f2(2)1m{’(1){f1(1)r3h11U'(2)n/’(2)+tf'(2)f1(2)2 +u'2)g; )]
81

poud

+ £,(BAH)Y @)V (2) + v'@),; @1} [a> o, @.7)
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— R .

dg.
Z = -[1-aps (1-p)£,(IV (M {IV (1) + V7 (£, (D1IV @)+ 17 )¢, ()7
dg, :

+U ), (D1} a<o0 (4.8)

and

S5 = 1L - ap - W), @I MV A1’ W), WV @4 @5, (22
dgl
+u'@, @1 fa<o. ®.9)



FOOTNOTES

1C1ear1y, it is possible to have fz(') <1 and "efficient" public
expenditure, A proper devotion of resources to pollution control comes
to mind, This model is not suited to dealing with externalities and so

forth, and therefore these types of considerations are abstracted from in this paper.

2Note that it is being assumed that the world "séarts up" at the
beginning of period one, Consequently, in the first period the agent does
not have either any physical capital or bonds which he has brought over from
the past, Since there is only physical capital in the second period there
is no need to index I (or gI) with a subscript. Also, it trivially follows
that first-period private investment equals the second-period capital stock.
Alternatively if one liked, 61 could be viewed as capturing the effects of capital
investment undertaken prior to period one. For instance, if I0 and gz were the
amounts of (reversible) private and public capital investment undertaken in
period zero then 61 = h(Io,gz) + Io + gﬁ ~=- for simplicity it would be assumed

that the value-added from this period-zero capital investment is not taxed.

3The arguments inside the function W(.) are: Mo Mo 8 Tps Tos T gg,

C L L I d
823 81’ gzs g, and r,

4An alternative, and perhaps more intuitive, representation of the model's
general equilibrium describing the system of demand and supply functions implicit in

(3.1) to (3.5) is given by the following four equations
L gl = 235G, ,05,,0,0) (with . = (L-A)w_ and D = 1/(L4r)). v t=1,2
A £ W12 Mg 02 t Ve ) s

d,~ _~ CcC C d I d L
Cl(Wl:DW2>Dag]_:g2:H) + 1 (D,0,87) + gl = 61 + f(zl(‘)sgl)

. =0, L, I_ I
(with g =g +g_+8. -8, _

and



~ c C d d L
E(wl:wzsn’g].,gz’g) + I (.) + gl + Dgz = 61 + f('e’l(’)’gl) +
d L d I d I ~ S ~ S
DIECL)(+)587) + R(I'(-)5g") + 1% + g7] - W 47(+) = D, 5(+)
where LA and 3; are the before- and after-tax period-trend wages, D is the
after-tax market discount factor, and E(+) is the expenditure function associ-

2 11

ated with the problem min{c1 + D -w4 - DSszlgf,gg,ﬁ}. [Note that

the endogenous variables here are Wy s W5 D and U.] Greenwood and Kimbrough.
(1984) use a framework similar to this to analyze the international trans-
mission of fiscal policy shocks in a two-country world--with and without

capital controls.

5This can easily be seen by noting that the system of equations (3.3),
(3.5) and (3.6) describing the model's general equilibrium does not involve
any transfer payment terms. For a full discussion of the theorem see Barro

(1974) and Chan (1983).

6One could also view © as a tax on private savings. To see this, suppose
that the government taxes both the real return on bonds, r, and the value-added
from capital h(I,gI) at the rate O, Now denote T as the after-tax real rate
of return on bonds so that T = (1-8)r. Solving the agent 's optimization problem
in this circumstance leads to almost the identical set of first-order conditions
as those shown above; equations (2.4) and (2.5) remain the same, whereas now
;'replaces r in (2.3), (2.6), and the agent's budget constraint. Note that the
representative agent's choices are implicitly described by his first-order
conditions (2.3), (2.4), (2.5), and his budget constraint, with (2.6) being
eliminated by substituting it into both (2.3) and the budget constraint., However,

this system of equations is identical in both circumstances,

7All the results reported in Table 1 can be readily obtained by follow-

ing the standard comparative static procedure outlined in Appendix A.



8See Appendix A for further details,

QA similar maximization problem is poised by Persson and Svensson ( )
in their analysis of the time inconsistent optimal taxation policy,

10Note from Section III describing the economy's general equilibrium that

. . . C C L L I
11 and zz in (7.1) are implicit functions of *1’ 12, 81> 85> 8> 8 and g,

g,gg,g%,gg,gl) vV t=1,2, Also to aid in understanding

i.e., Lt =zt(xl,x2,g
this maximization problem it might help to artificially break it down into
two parts. 1In the first part think of the government financing all of its
expenditure via lump sum taxation, In the second, imagine the lump sum taxes

being rebated back by lump transfer payments which are financed by labour-income

taxation implying that A\ £(1)+ 2 £(2)/(l+r) =7 =g +g./(l+r).
1 2 1 2

11Note that the derivatives contained in (7,2) and (7.3) are themselves
dependent upon taste and technology, as can be verified by glancing at the

solutions for (4,1) contained in Appendix A,

2Certain restrictions can be placed on the forms of preferences and the
production technology which will guarantee uniform labour income through time,

For an example, see Razin and Svensson (1983),

3A simulation was also run which allowed investment income to be taxed.
Again while there was a tendency to smooth labour-income tax rates across time
they were not constant, Also temporary current government spending was associated
with high real interest rates and government budget deficits.,

14The maximum level of permanent government expenditure that the model

economy could sustain was 18.8, That there is such a maximum follows from the

Laffer curve effect. Note that as the level of permanent government expenditure



is increased so does the labour income tax rate, and this induces a drop in
labour supply effort, At high enough tax rates the gain in revenue resulting
from higher tax rates is outweighted by the fall in revenue caused by the cut
in labour supply effort, (Initially a value of 20 was tried for Permanent
government spending, One of the authors--the dumber one--couldn't understand

why the computer algorithm being utilized was failing to converge properly,)

15As has already been demonstrated, the timing of distortionary taxes has
important implications for the macro economy, To combine the effects of a
government spending scheme with a distortionary tax financing policy would be to
run the risk of confounding the effects of government spending with income taxation,
Also, there would be many distortionary tax schemes capable of financing a

given change in the present-value of government spending and it would be hard to

know how to choose among them,

6Note that the definition for a temporary change in government spending
employed here is different from that of Barro (1981), Barro's definition holds,
at the original interest rate, constant the present-value of government spending,
That is, in the two period setting adopted here he would fix the value of
gf+~(1/(1+r))g§. This would imply, at the initial interest rate, that an
increase in current government spending, gf, must be offset by a reduction in
future government spending, gg. The analogous exercise in the current model
would be to reduce second-period government expenditure, gg, by an amount which
would keep the representative agent's level of utility, U, constant. Barro
deletes the wealth effects from a temporary increase in current government spending
so as to emphasize the scarcity of private disposable resources in the current
period vis a vis the future that results, This tends to drive up the real
interest rate and consequently increase current labour supply and output. The

definition employed here incorporates the negative effect that a temporary increase



in government spending will have on agents' wealth, Presumably, temporary
govermment spending, such as for wars, could have significant adverse effects
on agents' wealth positions, This negative wealth effect would tend to

increase labour supply effort and output in the first and second periods,

17It may seem reasonable to conjecture that the effect on capital

accumulation will depend upon whether the time profiles of consumption and
leisure are positively or negatively inclined through time, For instance, one
may speculate that if (1+r) >B so that the time profiles of consumpt ion

and leisure are upward sloping ceteris paribus, then the bulk on the burden

of the shock will be absorbed in the future. The original conjecture, however,
turns out to be false, It seems that how the burden of the shock is distributed
through depends upon the time profiles of the marginal propensities to consume
goods and leisure (see Greenwood and Kimbrough (1984))., These marginal
propensities to consume in general may be either increasing or decreasing

functions of the real interest rate,

8Fiscal shocks emanating from within a large open economy can obviously
affect the world real interest rate. For an analysis of the international
transmission of fiscal policy in a two-country world, where such an effect is

operational, see Greenwood and Kimbrough (1984),
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