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Optima Financing by Money and Taxes of Productive and Unproductive Government Spending: Effects on
Economic Growth, Inflation, and Welfare

by
David Alen Aschauer

|. Introduction

This paper contains an investigation of the effects of different means of financing government spending on
economic growth, inflation, and welfare. In this setting, two different types of government spending are
considered: productive expenditureswhich provide services to the private sector inits production activities,
and unproductive expenditures which have no direct influence on the private economy. In turn, two different
forms of finance are considered: proportional income taxation; and money creation.

The primary result of the paper is, perhaps, striking in its simplicity. Specifically, wefind that optimal public
finance requires productive government expenditure to be financed by money creation and unproductive
government expenditure by income taxation. Within the model structure--a representative agent, endogenous
growth model with money introduced via a cash-in-advance constraint--the basic result is robust to changesin
the values of all underlying model parameters such as the intertemporal elasticity of substitution in
consumption, the rate of time preference, and the output elasticity of public services.

The paper proceeds as follows. Section |1 contains a brief description of the model. Section |11 presents the
economic equilibrium, while Sections IV and V compare the effects of financing productive and unproductive
expenditures, respectively, by taxation and money creation. Section V1 brings together the previous sections
and considers the joint financing of government expenditures by taxation and money creation. Section VII
concludes the paper and points to directions for future research.

[1. Model Description
A. Modeling the Economy: Endogenous Growth

We are primarily concerned with the impact of government policies on the economy in the long run.
Consequently, the analysis must revolve around a growth model in which such policies are capable of affecting
either thelong run level of output or the long run growth rate of output. One candidate framework for
analysisisthe neoclassical growth model of Solow (1956), in which growth is driven by exogenous factors
such as population growth and technologica change; another isthe new growth model of Romer (1986), Lucas
(1988), and Barro (1990), in which growth is determined endogenoudly. In the former model, a permanent
change in government policy islikely to have a permanent effect on the long run level of output, whilein the
latter model such policy islikely to have a permanent effect on the long run rate of economic growth.

While the choice of the appropriate model is best determined by the available empirical evidence, such evidence
isfairly inconclusive. The empirical work in this area--which has burgeoned in recent years--tends to reject a
simple form of the neoclassical growth model which focuses on physical capital accumulation, but is not
incompatible with an "augmented" neoclassical growth model which, in addition, includeshuman capital (as
in Mankiw, Romer, and Well (1992)). Still, there isa strand of literature regarding the long run effects of
government policy actions--particularly fiscal policies--which favors the endogenous growth model.
Specificaly, Kocherlakotaand Yi (1996) show that permanent changesin certain forms of government
expenditures (e.g., education spending and physical capital spending) have an impact on long run economic
growth. Using a different approach, Aschauer (1997) presents evidence that permanent changesin the stock of



public capital aswell as changesin flow government spending affect the long run growth rate. We follow this
empiricd literature and construct a endogenous growth model with government spending financed by taxation
and money creation.

B. Modeling the Public Sector: Financing Productive and Unproductive Spending by Money Creation and
Taxes

In recent research on the impact of public sector behavior on the economy, anumber of authors have made a
crucia distinction between productive and unproductive government expenditures. In particular, productive
expenditures, such as education, research and development, job training, and physical infrastructure, are taken
to positively affect the efficiency of private sector production. On the theoretical front, Barro (1990) considers
the role of government spending in a simple endogenous growth model. His basic result is that productive
government spending, financed by a proportional income tax, will maximize economic growth and welfare
when the output share of productive government spending, [, is set equal to the output elasticity of such
spending, (. In this context, either alower (_ <[Ji) or higher (_I >) level of government spending actsas a
drag on economic growth; in the former case because of insufficient government services, and in the latter case
because of an excessive level of taxation. Turnovsky and Fisher (1995) investigate the composition of
government expenditures and its consequences for macroeconomic performance in a neoclassical growth
model. One of their main findingsis that, to afirst approximation, the marginal resource cost of productive
government spending (i.e., public infrastructure) should be set equal to unity (or its resource cost)--another
way of stating the Barro rule of [l =[C.

Thereisalarge and expanding literature on the empirical front as well. Aschauer (1989, 1990) initialy brought
attention to the potential importance of public capita in private production, with estimates of the output
elagticity of public capital in the range of .35 to .40 in the United States over the post-World War |1 period.
Later work has yielded mixed results. Lynde and Richmond (1993), Fernald (1993), Finn (1993), and
Kocherlakotaand Yi (1996) obtain results which are generally supportive of Aschauer's original estimates,
while others, such as Evans and Karras (1994), present findings which leave little or no room for adirect
positive impact of public expenditures on private sector production.

In work which is particularly relevant to the analysis contained in the current paper, Aschauer (1997) uses data
for the U.S. states over the period from 1970 to 1990 and estimates the output el asticity of flow government
expenditures in a non-linear, endogenous growth model to be in the range of .04 and the output elasticity of the
stock of public capital in the range of .33. We will follow these empirical results and assume that a significant
portion of total government expenditures is of the productive form.

Thetotal level of government expenditures needs to be financed in one fashion or another. In the
above-mentioned papers, when the method of financing is made explicit, government spending istypically
supported by use of lump-sum or income taxation. The focus of attention in the present paper, however, ison
the relative importance of taxation and money creation in financing public expenditure. In arecent paper,
Palivosand Yip (1995) carefully work out the effects of money versus tax finance of public expenditurein an

endogenous growth model, but limit themselves to the case of unproductive government spending2 We,
instead, alow for both productive and unproductive government spending.

C. Modeling Money: The Cash-in-Advance Constraint

The main obstacle to rationalizing the holding of money by economic agentsisthat it isarate of return
dominated asset; other assets, such as bonds, yield a positive return and, therefore, are superior to money in
acting as a store of value. Economists have devised a number of ways to overcome this obstacle in order to
introduce money into an economic model. For instance, in Sidrauski (1967), money is allowed to yield adirect
flow of utility services. In McCalum (1989) money is taken to reduce "shopping time" and, as a consequence,
to increase leisure time. In the present model, we follow the cash-in-advance approach initiated by Clower
(1967) which requires that the purchase of goods takes place through the use of money.

Once the cash-in-advance approach has been adopted as the method for introducing money into the analysis, a
basic question arises: to what set of purchases should the constraint apply? In Lucas (1980), the set of



purchases Is comprised of consumption goods; in Stockman (1981), the set of purchases includes
consumption and investment goods. The distinction between these two approachesis hardly without
significance. In the former approach, the economy essentially dichotomizesinto areal and monetary sector and
money is superneutral--that is, changes in the growth rate of the money supply per se have no impact on the
rate of economic growth. In the latter approach, however, the real and monetary sectors become intertwined and
changesin the pace of money creation have an important effect on capital accumulation and economic growth.

One way of choosing between the two approachesisto look to the empirical evidence pertaining to the impact
of money growth on long run economic growth. In an exhaustive analysis of 62 countries over the period from
1979 to 1984, Dwyer and Hafer (1988) estimate a very small, though negative, relationship between real output
growth and money growth; specifically, in aunivariate regression of real output growth on money growth, the
coefficient on the latter variable is estimated as -0.018 (s.e. .009). Thus, a 10 percentage point increase in the
money growth rate is estimated to modestly reduce annual economic growth from a sample average of .026 to
.024. In amore recent analysis, Barro (1997) makes use of datafor 109 countries over the period from 1960 to
1990 and similarly findsasmall effect of money growth and inflation on real output growth; in particular, a10
percentage point increase in the inflation rate is estimated to reduce the annual growth rate of per capitarea
output from a sample average of .022 to .020. Again, on purely statistical grounds, this relationship is rather
wesk.

In light of this evidence, it would seem that the appropriate modeling strategy for this paper--which is pointed
toward an analysis of alternative government financing schemes in the long run and for a country such asthe
United States which, historically, has experienced arelatively low rate of inflation--is one in which money is
essentialy superneutral. As a consegquence, we will assume that the cash-in-advance constraint applies to
consumption purchases and that, by implication, the financing of private investment purchases is accomplished
through the use of aternative credit instruments.

D. Mod€

We now describe, in equation form, the explicit model used in this paper. We assume an infinitely-lived
representative agent with preferences over current and future consumption given by
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whereu = utility, ¢ = consumption, = a constant rate of time preference, and o -1 = a constant intertemporal
elasticity of consumption.2 The agent seeks to maximize utility subject to aflow budget constraint as given by

Cox koo~ T = {l-11¥%

wherek = private capita, m = holdings of real money balances,y = output, T = aproportiona tax rate on
income, Pi = therate of priceinflation, and adot refersto atime derivative. Evidently, the agent may dispose of
after-tax income by consuming, investing in capital, or by acquiring real money balances. In the present setting
output is produced viathe private sector production technology

y= A‘iiil‘ “"5':

where A = aproductivity index and g b = productive government expenditures such as education, worker
training, research and development, and infrastructure. Labor input is taken to be inelastically supplied and is
normalized to unity--thereby equating output and output per worker. We follow Barro (1990) by assuming that
the production function exhibits constant returns to scale in capital and productive public expenditures.

In addition to the budget constraint in (2) and the production technology in (3), the choices of the
representative agent are limited by a cash-in-advance constraint
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so that, in effect, the agent must have accumulated a sufficient level of real cash balancesin order to consume at
aparticular level at any particular point in time.

Thetota level of government spending, g , isgiven by

g=28 %L,
whereg , = unproductive government spending such as defense spending. Finally, the government budget
constraint, which equates total government spending to the sum of the revenue from money creation and from
Income taxation, is

g = pm o+ Ty

where L = rate of monetary expansion and where we have combined the (potentially) separate budget
constraints of the central bank and government treasury.

[11. Equilibrium

The model equilibrium is attained through: solving the agent's problem of maximizing utility (1) subject to the
budget constraint (2) and the cash-in-advance constraint (3); manipulating the resulting first-order conditions;
and, finaly, imposing various market-clearing and balanced growth conditions. After these steps are
accomplished, the equilibrium is described by the following set of equations:
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Equation (7) determines the growth rate of consumption as proportional to the difference between the after-tax
margina product of private capital and the rate of time preference, with the factor of proportionality given by
the intertemporal elasticity of consumption. In this expression, y p = productive government expenditure

expressed as aratio to private sector output. We note that, asin Barro (1990), the after-tax marginal product of
private capita, given by

(1ol -mpd 10y,
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isincreasing (at a decreasing rate) in the ratio of productive government spending to output, y D but

decreasing intheincometax rate, T . Importantly, the after-tax margina product of private capital and the
growth rate of consumption are independent of the money growth rate, reflecting the superneutral nature of
money in the model.

Equation (8) is an equilibrium condition for the goods market; consumption and private capital accumulation
are constrained by output net of government spending, wherey = total government spending as aratio to
output. Equation (9) is a balanced growth condition which implies constant output ratios of consumption,
private capital, money balances, and total, productive, and unproductive government expenditure. Equation (10)
Is an equilibrium condition in the money market; since, in addition, the growth rate of real money baances
equal s the growth rate of output, this equation determines the rate of inflation as Pi = - 8. Equation (11) isthe
cash-in-advance condition--which is assumed to be binding in the subsequent analysis. Finally, equation (12)

Is the representative agent's utility function (apart from a constant term) in the balanced growth equilibrium
which is obtained by substituting the constant growth rate of consumption as expressed in equation (7) into the

utility function as given by (1) and integrating with respect to time.3
IV. Productive Government Spending

In this section, we assume that all government spending is productive, soy =y D and investigate the relative
Impacts of money and tax finance.

A. Resultswith Money Finance[T =0]

The financing of government spending by money cregtion yields the following expression for the rate of
economic growth:

a, - _l..:u-n;:.-.d."“--lr;"‘—pj-
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Clearly, growthisincreasinginy D . Theinitia level of consumption, inturn, isgiven by

L
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which, depending on the values taken on by various parameters, can be verified to rise or fall in response to an
increaseiny , . We note that in this expression we have imposed, without any loss of generality, the condition

that theinitial stock of private capital isunity, or k (0) = 1. We will maintain this condition for the remainder of
the paper.

The corresponding rate of inflation is given by
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where the rate of money growth is determined as
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Evidently, there are avariety of effectsof anincreaseiny , ontherate of inflation. Note, in particular, that an

increase in government spending raises economic growth which, in turn, has an ambiguous effect on inflation.
Given the money growth rate, arisein output growth directly lowers the inflation rate. At the sametime,
however, the rise in output growth requires a shift in resources from consumption to investment which, in turn,
has the effect of lowering the level of money balances and thereby necessitating arise in the rate of money
growth to finance government spending. This latter effect raisesthe inflation rate.

Despite the fact that economic growth isincreasing iny Do itiseadly verified that the utility-maximizing value
of y p occurs wherey p —a. To verify this point, we substitute ¢, (0), as given by equation (14), into the
representative agent's utility function, as given by equation (12), and differentiate with respect to 9, to obtain
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Inthisexpression, ¢ , (0) and (p - (1-0)9,, ) are assumed legitimately to be positive in order to ensure an
economically meaningful equilibrium in which utility is positive (which rationalizes the former assumption) yet
bounded (which rationalizes the latter assumption). Thus, since economic growth isincreasinginy D the

maximization of utility requiresy D besetequal toa .

B. Resultswith Tax Finance [ = Q]

The financing of government spending by taxesrequiresT =y D and impliesthat economic growth is given
by

b =
-
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Here, economic growth isincreasing iny D fory p <&, achievesamaximum at y p =@, and is decreasing
iny D fory p >a. Thisfinding, which extends that of Barro (1990) from a non-monetary to a monetary
setting, primarily arises as aresult of the superneutral nature of money in the present model.

Theinitia level of consumption isgiven by
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which, depending on the values of the various parameters of the model, may be an increasing or decreasing
function of y D Therate of inflation is given by
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which isdecreasinginy 0 fory p <@ , achievesaminimum at y p —4a ,andisincreasinginy D fory D
>a .

It can be verified that the utility-maximizing value of y D isequal to a . Following the same procedure asin
the case of money finance, we find

1 .
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which ispositivefor 0<y p < 1. Thus, since economic growth ismaximized at y p =& ,s01t00 isthe utility
of the representative agent.

C. A Comparison of Results

In this subsection, we compare the impacts of money and tax finance of productive government spending on
economic growth, initial consumption, inflation, and welfare.

1. Economic Growth

A comparison of equations (13) and (18) indicates that the difference between economic growth ratesin the
cases of money and tax finance is given by
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and so the growth rate is unambiguously higher under money finance than under tax finance. The reason, of
coursg, is straightforward. The financing of ahigher level of productive government spending requires either a
higher rate of money growth or a higher tax rate. While a higher rate of money growth has no effect on the
economic growth rate (asin equation (13)), a higher tax rate has an adverse effect on the economic growth rate
(asin equation (18)).

Figure 1 shows a comparison of economic growth rates under money and tax finance where we adopt the
following parameter values: A =.11,a =.05,p =.04, and 6 = 1. These particular parameter values are

chosen in order to generate a reasonable range of economic growth rates. Evidently, the annual economic
growth rate rises sharply frominitial valuesof -p =-.04fory p = 0 to .039 (under money finance) and .035

(under tax finance) for y p = The difference between the two growth rates, which continuesto rise to a high
of nearly .10, is primarily due to asignificant drop in economic growth under tax finance.

2. Initid Consumption

The difference between the initial levels of consumption under money and tax finance is obtained through a
comparison of equations (14) and (19), and is expressed as

‘:‘MI:“:I = -C-'-I-I:"D_,l = H]- o EH

The negative differential between levels of initial consumption is adirect result of the positive differentia



between rates of economic growth. Thus, we see that the choice between money and tax finance is ultimately a
choice between current and future consumption; specificaly, money financeis neutral with respect to the
current/future consumption mix, while tax finance favors current consumption by reducing the net return to
capital accumulation and the rate of economic growth.

3. Inflation

The difference between the inflation rates under money and tax finance can be shown to equal
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which, in general, takes on an ambiguous sign. For example, the inflation differential tends to be higher the
lower theinitial level of consumption or the lower the intertempora elasticity of consumption. Thisis because a
higher level of productive government spending, under money finance, isthen associated with arelatively low
level of real money balances and requires arelatively high rate of money creation to meet the requirements of
the government budget constraint. However, for reasonable parameter values, the inflation differentid is
positiveand increasinginy D. Figure 2 indicates that an attempt to finance government spending through

money cregtion leads to a hyper-inflationary situation (defined here as an annual inflation rate in excess of
1.00) for levels of government spending in excess of 50 percent of outpuit.

Figure 1:
Economic Growth under Money and Tax Finance
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Figure 2:
Inflation under Money and Tax Finance
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4. Wdfare

The discussion surrounding equations (17) and (21) established that the utility of the representative agent is
maximized at y p =& under each financing scheme. We now demonstrate that the level of attained utility at

yp =a is higher under money finance than under tax finance, or

B, - ;>0 @ v, = o

Subgtitution of theinitial level of consumption, expressed as a function of the economic growth rate, into the
utility function (12) and differentiating with respect to 9 yields
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which impliesthat utility is maximized when economic growth equals

=
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Inspection of equations (13), (18), and (27) then indicates that the utility-maximizing economic growth rate can
be supported under money finance withy p =@ but cannot be supported under tax finance.

V. Unproductive Government Spending

In this section, we assume that a portion of government spending is exogenously determined and unproductive,
SOy =Y, tY g, and, as before, consider the relative impacts of money and tax finance.



A. Resultswith Money Finance [T = 0]

The financing of government spending by money creation yields the following expression for the rate of
economic growth:
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Clearly, growth isincreasinginy D and isunaffected by y , . Theinitial level of consumption, inturn, is
given by
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which can be shown to rise or fall in response to anincreaseiny D andtofadl inresponsetoariseiny |, .
The corresponding rate of inflation is given by
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where the rate of money growth is determined as
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Asinthe prior case, where al government spending was taken to be productive, there are avariety of effects of
anincreaseiny p On the rate of inflation. However, anincreaseiny , unambiguously raises the money

growth rate in equation (31) and, by implication, raises the inflation rate in equation (30).

It is straightforward to show that the utility-maximizing value of y p Now occurs wherey p =& -Yy- To
verify this point, we substitute ¢ , (0), asgiven by equation (29), into the representative agent's utility
function, as given by equation (12), and differentiate with respect to 8, to find:
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For agivenvaueofy , , the maximization of utility requiresy be set equal toa , fromwhich it follows that
Yop besetequal toa -y .

B. Resultswith Tax Finance [6 = Q]
The financing of government spending by taxesrequiresT =y and impliesthat economic growth is given by
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Here, economic growth isincreasing iny D fory p <a (1-y ) achievesamaximumat y p —@a (1-
y y ), andisdecreasinginy D fory p >a (1-y ). Further, the economic growth rate is decreasing in
Yu-

Theinitia level of consumption isgiven by

S40) = (-yra TRy - by

which, depending on the values of the various parameters of the model, may be an increasing or decreasing
function of y D andy , . Therateof inflationis given by

which isdecreasinginy D fory p <a (1-y , ), achievesaminimum at y p =& (1-y ) adis
increasing iny 0 fory p >a L-y )

Using the previous procedure, it can be shown that the utility-maximizing value of y D isequal toa -(1-
Y u )- Specificaly, wefind

Vi e

du fe O A ey T
;- a-{p - (1 -arfp

which ispositivefor 0<y < 1. Asthe economic growth rateis maximized at y p =@ (1-y ) thesame
can be said for utility.

C. A Comparison of Results

In this subsection, we compare the impacts of money and tax finance of government spending on economic
growth, initial consumption, inflation, and welfare.

1. Economic Growth
A comparison of equations (28) and (33) indicates that the difference between economic growth ratesin the
cases of money and tax finance is given by
and so the economic growth rate remains unambiguoudly higher under money finance than under tax finance.
2. Initial Consumption
The difference between the initia levels of consumption under money and tax finance is obtained through a
comparison of equations (29) and (34), and is expressed as

£ 00 - eld0) = &, - 8,
Asin the previous section, the negative differential between levels of initial consumption isadirect result of the

positive differential between rates of economic growth. We see, again, that the choice between money and tax
finance can be viewed as fundamentally a choice between current and future consumption.



3. Inflation

Theinflation rate differential under money and tax finance can be shown to equa

(B, -B.}
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which duplicates equation (24), where government spending was limited to productive spending. Consequently,
theinflation differentia continues to take on an ambiguous sign without additional restrictions being placed on
the various model parameters.
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4. Wdfare

In generdl, the attained level of utility may be higher or lower under money than under tax finance of
government expenditure. However, clear results can be established for two specific cases where we set the total
level of government expenditure at acertain level of output,y =w .

(a) al government spending is productive,y |, =0,y p =& =W . Thiscase is merely arestatement of the
results of the previous section. Money finance dominates tax financein this case, and

Hy — i > 0 @ v, = 0%, =a-=w
(b) al government spending isunproductive,y , =w ,y p =& = 0. Tax finance dominates money finance
inthis case, and

iy — e <) @y, =y, = w =0

To establish this result, we use the same procedure as in the previous section and differentiate the utility
function, expressed as afunction of 9, to obtain

du el ™
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which impliesthat utility is maximized when economic growth equals
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which can be supported under tax financewith T =w but not under money finance.

The reasoning behind the contrasting results in these two cases has been discussed by Barro (1990) and
Palivos and Yip (1995). Government spending, whether productive (asin Barro (1990) in amode without
money) or unproductive (asin Palivosand Yip (1995) in amode with money) involves an externality which,
depending on the situation, may or may not need to be internalized by the use of taxes. The decision by the
representative agent to increase (or decrease) private output by aunit carries with it the public sector response
of anincrease (or decrease) in government spending by units. In the case of productive spending, with the
government setting the level of spending in an optimal fashion aty p =& =w ,money financeyields the

proper incentive, while tax finance yields too small an incentive, for capital accumulation and economic growth.
In the case of unproductive spending, however, withy |, = w , tax finance provides the appropriate incentive,

while money finance provides too large an incentive, for investment and growth.

In between these two cases, there typically exists arange of values of productive and unproductive spending for



which money finance dominates tax finance and a range for which tax finance dominates money finance. But
this leadsto the likelihood that some combination of money and tax finance--rather than each alone-- will
alow ahigher level of welfare for the representative agent. We now investigate this possibility by considering
the joint determination of money and tax financing of public expenditure.

V1. Joint Money and Tax Financing of Productive and Unproductive Spending

In this section, we determine the optimal structure of public sector spending and finance. In general, the rate of
economic growth and initial consumption are given by
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We now assume that a certain fraction, @, of total government expenditure is financed by income taxation (with
the remainder financed by money creation) so that

- B
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Direct substitution of equation (46) into equations (44) and (45) and subsequent substitution of the resulting
expressions into the utility function (12) gives

H = “:{4’1 TFI- T,‘}'

Differentiation of equation (47) with respectto @andy , and equating the resultsto zero yields two first
order conditions for utility maximization. The solution of these two equations then gives

f, = ail-y,)

so that the chosen level of productive government spending is proportional to the output elasticity of public
services, and

. T
i =
ki

so that the fraction of income taxation in total government revenue equals the fraction of unproductive
government spending in total government spending.

Making use of the government budget constraint, we then have
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and
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T =7,

which isthe central result of the paper: specificaly, we find that optimal public finance requires productive
government spending to be financed by money creation and unproductive gover nment spending by income



taxation.

Figure 3 shows contours of the utility function of the representative agent, equation (47), for the following
parameterization of themodel: A =.11,a =.05,andy , =.05aswell asfor variousvaluesof p and 6. The
baseline casein pand (a) assumesp =.04 and 6 = 1 and displays utility contours that are relatively symmetric
around the optimal values of g=.5128 and y p = .0475. Panels (b) and (c) show the effect of varying the
intertemporal elasticity of consumption, with respective values of equal to .5 and 2. Evidently, adecreasein the
intertemporal elasticity of consumption (i.e., anincreasein 0) tendsto increase the importance of choosing
the correct level of productive government spending relative to the correct fraction of income taxation in total
revenue. That is, the utility function becomes relatively steeper inthey 0 dimension (and relatively flatter in
the @ dimension) as O increases. Panels (d) and (€) show the effect of varying the rate of time preference, with

p respectively equa to .01 and .10. Aswith the (inverse) intertemporal elasticity of consumption, an increase
in the rate of time preference tends to increase the relative importance of choosing the correct level of
productive government spending.

In order to interpret the results obtained above, it is useful to focus on the partial problem of the optimal choice
of money and tax finance, given the optimal choice of the level of productive government spending.
Accordingly, we sety p =@ (1-y ,)adT =g(y o Yy ) in equations (44) and (45) to obtain

B = Ryl =eell -y 0

and

Gl = A g 'r'F=EI:'{1 - . . ‘ _ o
It isthen straight forward to verify that economic growth is decreasing in @
and initial consumption isincreasing in @. In particular,

B de(O)
dip oJih
Figure 4 graphsh (-) andh () for the baseline parameter values of the model. Anincrease in g raisesthe

level of consumption (relativeto k (0) = 1) and lowers the economic growth rate and the associated level of
private investment. Once again, we note that the choice of finance s, in essence, a choice of present versus
future consumption.

= 0

Substituting equations (52) and (53) into the utility function (12) now gives

ko= uldy ‘I-'P=»:r.-[1 =y
which, upon differentiation, yields
E i fo™ Ha’r:(ﬂ}
dp  ip-il-or8) T d

which impliesthat utility ismaximizedwhenc (0) =p - (1-6)-0. This, then, givesthe attained level of utility,
under optimal public finance, as

1ip -1 - o)t - o0

_ (D3
il -a)
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whichisshownin Figure 5 for the baseline model parameters. Thus, under optimal public spending and
revenue creation policies, the level of attained utility isasimple function of the level of initia consumption.

VII. Conclusion

This paper has investigated the relative impact on economic growth, inflation, and welfare, of the use of money
creation versus income taxation for the purpose of financing productive and unproductive public expenditures.
On empirical grounds, we have rationalized the use of an endogenous growth model, supplemented with a
cash-in-advance congtraint, as an appropriate framework of analysis. Within thismodd structure, a clear-cut
theoretical result emerges--specifically, optimal public finance involves the use of money creation to finance
productive government spending and income taxation to finance unproductive spending. Thisresult isrobust to
various parameterizations of the underlying modd.

The primary finding of this paper is of practical relevance to the current economic situation in the United States
aswell as many other developed and devel oping countries. A host of empirical results indicate that certain
forms of productive government expenditure--e.g., on physical infrastructure--may be significantly below the
levels which, according to the criteriaof this paper, would maximize socia welfare. Furthermore, the conduct of
monetary policy isamost exclusively focused on the goal of eliminating inflation, resulting in measured annual
inflation rates in the range of .03 and actua annual inflation rates (taking appropriate account of quality
improvements, etc.) in the range of .01 (or even lower). The analysis contained in this paper suggests an
aternative focus for the conduct of monetary policy, that it be pointed toward increased funding of productive
government expenditures. Such areorientation of monetary policy promises to raise economic growth, future
standards of living, and the overall level of welfare of the average personin society.

Asisamost always true with theoretical models which generate clear-cut results and carry unambiguous policy
implications, several qualificationsarein order. First, the model structure is one in which money is
superneutral; adopting a different model, in which money is not superneutral, no doubt will alter the
fundamental result of the paper. However, we point out that higher money growth (and associated inflation) has
been found to damjpen economic growth in some economic models but to enhance economic growth in other
economic models. Consequently, it is not clear how the introduction of the non-superneutrality of money will



affect--either qualitatively or quantitatively-- the results of this paper.

Second, it is arguable that the treatment of unproductive government expenditures as exogenously determined
is unsatisfactory. A richer model structure would allow for other forms of government spending--e.g., on
government consumption services--which may widen the scope of optimizing behavior of the government and
carry interesting implications for the choice of money versus tax finance of public expenditures. Indeed, a
broader analysis such as this may well generate an empirically useful framework for the proper classification
of government spending and associated financing schemes and, by extension, lead to avalid quantitative
judgement asto whether the current rate of money growth and inflation may be too low to support an optimal
structure of government activities.
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Notes

1. It should be noted, however, that the model constructed by Palivosand Yip (1995) allows for the
non-superneutrality of money, while the model in the present paper is one in which the superneutrality of
money holds. We make an empirical argument in favor of the present approach in the next section of the paper.
However, we stress that the model in the present paper, when compared to Pavilos and Yip's modd, is both
more general (along the dimension of the composition of government spending) and more specific (along the
dimension of the superneutrality of money).

2. In the specia case of 6=1, the utility function takes on the logarithmic form

4 = [laglcle ¥t
!

3. For the logarithmic case when 6 = 1, we have
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P p

4. We note that these particular parameter values also yield reasonable values for the average product of private

capital and initial consumption. For instance, when evaluated at y p =&, the average product of capital equals

.084 whilethe leve of initial consumption (relative to theinitial capital stock of k (0) = 1) equals .040 under
money finance and .044 under tax finance.
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