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How Should Taxes Be Set?

S. Rao Aiyagari
Senior Economist
Research Department
Federal Reserve Bank of Minneapolis

Are current U.S. budget deficits too high? Is a balanced
budget amendment to the U.S. Constitution a good
idea? After all, most state governments are required to
balance their budgets over a two-year period. Why not
insist that the federal budget also be balanced over
some suitably short period of time, if not year by year?1
Should exceptions be made in the event of a war? For
instance, would the United States have been better off
raising taxes immediately to pay for the Vietnam War
instead of financing it by running up the federal debt
(as was done)? How should tax policy respond if the
government anticipates entering a medium-term war in
the near future?
All of these questions have a common feature: They
force us to confront the issue of how taxes should be set
given the usually fluctuating, and often unpredictable,
requirements for government expenditures.2 The purpose of this article is to explain the principle of tax
setting and budget management and use this principle
in a specific model to try to answer the above questions.
The point of view I will adopt here is that of a benevolent federal government which has the welfare of its
citizens as its prime consideration and which properly
takes account of the impact of taxes on incentives and
welfare. I will also assume that the path of government
expenditures over time is given exogenously. That is,
the choice of the level and composition of government
expenditures is not of concern here.
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The general tax-setting principle that I will explain
and illustrate is the following: The path of tax rates over
time should be such as to produce a constant path of the
marginal welfare cost of taxation, that is, to equalize
the marginal welfare cost of taxation at different times.
The marginal welfare cost of taxation is the loss in
consumer welfare due to an extra dollar's worth of taxes
over and above the extra taxes raised. Such a loss is
always incurred when taxes are not lump sum.3 The
above principle emerges as the best way to minimize
the present value of the welfare cost of taxation or,
equivalently, to maximize consumer welfare.

1
State governments maintain separate accounts for current and capital
spending and are required to balance the budget on current account only; they
are permitted to borrow for capital spending. The federal government does not
have separate current and capital accounts.
2
By government expenditures I mean (throughout) net of interest expenditures, that is, government purchases of goods and services plus transfer
payments.
3
A lump-sum tax is a tax that is not related to any economic decision. It is a
head tax that specifies the total amount of tax to be paid regardless of what the
individual does. Those familiar with the literature on market imperfections may
be surprised to read that non-lump-sum taxes lead to losses in consumer
welfare; for often ad valorem taxes and subsidies are recommended to correct
such losses, due to externalities (pollution, for example) and monopolies. My
concern here is with raising tax revenues to meet exogenously specified
government expenditures and not with using taxes and subsidies to correct for
market imperfections. I will, therefore, assume that there are no market
imperfections other than those caused by the government's need to raise
revenues.
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A Preview
Applying the general principle leads, in some instances,
to two more specific conclusions.
One is that taxes at any date should depend on the
permanent level of government expenditures plus interest on government debt from that date onward. The
permanent level of government expenditures is defined
as that constant level of expenditures (from now till
forever) which has the same present value as the actual
stream of expenditures (from now till forever). It represents an average value of the stream of current and
future government expenditures and is equivalent to an
annuity value. This concept is borrowed from Milton
Friedman's (1957) concept of permanent income which
he used to explain the relationship between consumption and income.4 In particular, this conclusion implies
that, even if actual government expenditures fluctuate,
taxes should not change as long as the permanent level
of government expenditures plus interest on debt does
not change. This is analogous to Friedman's theory that
consumption is proportional to permanent income.
The other conclusion that arises is that, in some
instances, the time path of taxes should fluctuate less
(that is, be smoother) than that of government expenditures.5 This results from the simple fact that the
stream of annuity values associated with a given stream
of government expenditures will generally fluctuate
much less than the expenditure stream. As an example,
suppose that government expenditures are alternating
between $100 and $200 year after year while the
interest rate is constant at 10 percent. Then the permanent value of government expenditures will alternate
between $147.62 and $152.38 year after year.6 The
reasoning behind this conclusion is again similar to that
behind Friedman's theory of consumption. Friedman
argued that consumers typically prefer to avoid highly
fluctuating patterns of consumption (feasts followed by
fasts); they want to maintain as smooth a pattern of
consumption as possible. Therefore, consumers will
typically borrow (or use up savings) when income is low
and repay the debt (or replenish savings) when income
is high.
This second conclusion implies that it may be
entirely appropriate to finance unusually high (that is,
higher than average) expenditures by issuing debt
(borrowing) rather than raising tax rates and to use the
surpluses (savings) in periods of below-average expenditures to retire some of the debt. In this way, high
expenditures would be allowed to result in deficits and
debt accumulation which would be offset by surpluses

and debt retirement in periods of low expenditures so
that tax rates could be held steady.
It follows that a constitutional amendment to balance the budget over short horizons may not be such a
good idea. This would be the equivalent of a consumer
feasting when income is high and fasting when it is low.
The question of whether current deficits are too high
cannot be answered definitively since it depends on a
judgement regarding future government expenditures.
Current government expenditures may or may not be
judged as being unusually higher than average future
government expenditures. If so, current deficits may not
be too high and could be offset by future surpluses when
expenditures dip below average. But if not, current
deficits may be too high and present tax policy inappropriate. Different readers may be inclined toward different conclusions.
We can push the analogy between the tax-setting
problem and the permanent income theory of consumption a little further. Friedman's theory also implies that
if consumers experience an unexpected windfall in
income (for example, a lottery win), then they will not
consume the entire windfall immediately. Instead, they
will only consume the annuity value of the windfall
and will save the rest for the future. Thus, consumption
increases by the amount of the increase in permanent
income, but by much less than the actual windfall
in income. Similarly, if current government expenditures are much higher than expected (with no change
in future government expenditures), tax rates should
probably be raised so that revenues increase roughly by
4
Robert Barro's text (1984, chap. 4, p. 92) provides a simple exposition of
the concept. Chaipat Sahasakul (1986) uses this concept for an empirical study
of U.S. taxation.
5
The government budget constraint which will be developed later requires
that the discounted present value of tax revenues be sufficient to finance the
discounted present value of expenditures plus interest payments on government
debt. In this present value sense, the government budget is always balanced.
Further, the average level of tax revenues must be equal to the average level of
expenditures plus interest on debt. The question of how tax rates should be set is
about the appropriate time path of tax rates given the present value or,
equivalently, the average level of tax revenues. The pioneering work in this area
is by Frank Ramsey (1927).
6
Readers may verify that a constant stream of expenditures of $ 147.62 has
the same present value as an alternating stream of $100 and $200. Similarly, a
constant stream of $ 152.38 has the same present value as an alternating stream
of $200 and $ 100. If r is the interest rate and gt is government expenditures in
period t, then the formula for the present value at time t (PVt) is

PVt = gt + lft+1 /(1 + r)] + [gt+2/( 1 + r) 2 ] + [gt+3/( 1+r)3] + . . . .
Then the permanent value of government expenditures at time t (gt) is
g, = [r/(l+r)](PV,).
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