Demand for Money, Interest Rates
and Income Taxation”

Introduction

One of the central problems of modern monetary theory, and
perhaps the central problem, s the determination of how much
money people will choose to hold under alternative situations. Much
of the recent literature dealing with the determinants of the demand
for movey has followed the Keynesian lead in assuming that the
role of interest has something to do with it. There has thus been
a good deal of discussion concerning the choice of the relevant rate
(or rates) to be used [see, for example, Meltzer, 1963]. The proper
choice of such a rate (or rates) is important in the empirical evalua-
tion of the interest elasticity of the demand for money. It is gene-
rally assumed that the demand for moncy is inversely related to
the relevant rate of interest. The quantitative estimation of the
clasticity is left to the empirical work to determine.

Of course, if, as Friedman seems to imply [Friedman, 1956].
the interest elasticity of the demand for money, under normal
circumstances, is very low or even zero, then, it does not make
much difference which rate of return, on assets other than money,
is chosen. In such case the basic influence on the demand for
money will be income, and the long-run change in income velocity
may be attributed to the “luxury” nature of the commodity called
money [Friedman, 1959]. However, if, as the “ Keynesians” main-
tain, the rate of interest is an important explanatory variable of
the demand for money {or income velocity), then, it is important
to choose a rate which, in fact, reflects the net returns from holding
assets other than money. This will be particularly so when the

* The A, wishes to thank Mr. José G. Cardenas for assistance with the calculations
and Professor Frank Tamagna for comments.
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empirical model is trying to find historical relationships for periods
which may extend over long periods of time.

This paper will maintain that the empirical work that has
tried to establish a relationship between the demand for money
and the rate of interest has not used a truly relevant rate. It will
show that, when the proper modifications are made, there appears
to be a somewhat higher statistical relationship between the varia-
bles; consequently, the interest clasticity of the demand for money
becomes greater.

The approach that will be followed is similar to the one used
by Latané in his two well-known articles dealing with the topic
[Latané, 1954, 1960]. The paper will consist of three sections. The
first will discuss the general hypothesis to be tested empirically.
The second will present the data needed for its testing. The third
will present the empirical results and draw some conclusions. The
whole testing will be done within the context of the United States
for which country the data are available.

I. Demand for Money and Income Taxation

When it is argued that the demand for money on the part of
cconomic units is affected by the rate of interest, it should be
obvious that the rate that is relevant to them is the one reflecting
the met rather than the gross yield. It is then strange to realize
that, to my knowledge, there has been no reference in the literature
to the fact that the rate of return which affects the economic unit
is the after-tax rather than the market rate. No theoretical study
seems to have specifically discussed this aspect and I was not able
to find any empirical study that has taken account of the tax
factor!) Friedman, for example, when in his basic article on the
demand for money gets to the point of aggregating the individuals’
preferences, writes that: “the result, in principle depends on the
distribution of the units by the several varjables. This raises no
serious problem about P, rs, and r. for these can be taken the same

1 One reference to taxes is found in [Duesenberry, 1963] but it relates to the effect
of taxes on the cash flow of corporations rather than on rates of return. Recently, T have
secn a reference to a book by Gruserrs Camra entitled Imgposte, Domanda di Moneta e
Saggio di Interesse (Milano: Giuffré, :967). From the title of this book, I would guess
that it bears on the subject under discussion. Unfortunately, I have not had an opportunity
to sce the bool itself so that I am unable to comment on it
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for all ...” [Friedman, 1956, p. 14]. This, however, is not true if
a progressive income tax is in existence since the rate of return on
bonds, r, and on equities, 1, will be different among taxpayers
depending on their marginal tax rate which obviously depends on
their position on the income distribution, '

The income tax, especially if progressive, may be expected to
influence the choice of the assets in the balance-sheet equilibrium
of economic units; thus, a realistic model must take this factor into
account, The equilibrium which can be expected to emerge cum
income tax is likely to differ from the one that would result sine
income tax.

The reason for this is that the wutility derived from keeping
one’s wealth in the form of money (defined here as currency plus
demand deposits) is not subject to the tax: on the other hand the
yields from the other assets are subject to a tax with marginal
rates which at times in the United States have exceeded 90 per cent.
A go per cent marginal tax rate means that the net yield that is
reccived by the economic units in the top income brackets is only
ro per cent of the market rate; this is hardly an effect that can, or
should, be ignored. Thus, it is obvious that, cereris partbus, the
imposition of an income tax will make money more attractive to
hold relatively to other assets. That is, it ought to lead to a port-
folio with a greater share of money than it would have contained
had there been no income taxes. Ceterds paribus, it should, thus,
be associated with a decrease in velocity.?

The size distribution of money holdings is reported to be very
uneven in the United States. [See Latané, 1g960]. If, as it is very
likely, there is a substantial rank correlation, at least for the house-
hold sector, between money holdings and levels of income, the
marginal income tax rates for the owners of some of these large
balances must be relatively large. Thus, the difference between
market and after-tax rates of return on various assets must be quite
substantial. If, then, the demand for money is sensitive to changes
in the relative rates of return, the income tax factor ought to be
taken into consideration since it can be expected to play a signi-
ficant role.

2 Ore ceuld also add that high marginal tax rates are likely to encourage tax evasion.
To the extent that cash is more difficult to trace than other assets, the demand for cash
would consequently increase. This factor, however, is probably not tce important although,
of course, its magnitude cannot be estimated,
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While the hypothesis presented above provides a fairly good
cxplanation of the behavior of economic units that are lenders, a
few additional comments are in order for the units that are borro-
wers, including most corporations. If these units are corporations,
or if they are houscholds which itemize their tax returns — that
is, if they do not use the standard deduction — they have the
option of treating the interest payment as a cost and can thus
deduct it from their tazable income. Given the level of income,
the higher are the tax rates, the more attractive borrowing becomes,
since the interest costs are shared with the tax authorities. This
may have several consequences. First, it may lead to smaller cash

holdings on hand since the attractive option of borrowing is always .

there and thus the need to hold cash decreases. Secondly, it may,
on the other hand, increase the demand for the Keynesian
“finance” since the net cost of holding borrowed funds is now
lower due to the high marginal tax rates. In other words, the
borroweres may become less careful as to when to borrow and
may anticipate some borrowing., Thirdly, over a period of time,
it is likely that the range of financial assets that may compete
with money in satisfying the liquidity needs of the economic units
increascs. Fourthly, there will be 2 demand for money necessitated
by the recurrent repayments of the debts. All of these alternatives
are possible; but it is not clear to what an extent they may change
the results that one would cxpect from the basic hypothesis pre-
sented above.

The Federal income tax was introduced in the United States
in 1913, After 1913, the nominal rates were generally increased
reaching extremely high levels during and immediately after World
War IL If the demand for money is in fact interest elastic, an
increase in tax rates, by reducing the ner yield on assets other
than money, would lead, ceteric paribus, to an increase in the
demnand for money over that period and, thus, to a decrease in
its velocity, This is reported to have happened historically [Fried-
man, 1059; Klein and Kosobud, r961]. Thus the tax factor
becomes a candidate in supplying an explanation or at least part
of onc for this phenomenon.’

3 Professor Friedman attributes this trend to the ® luxury * nature of money, Latané
to the fall in the market rates of interest.
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Not only tax rates but also the methods of tax payment ought
to be considered in an empirical investigation of the factors that
affect the demand for money. Between 1913, when the U.S. income
tax was introduced, and 1942 there was no withholding at the
source of the tax payment. Rather, federal income taxes were
paid in quarterly instalments in the year that followed the receipt
of income. Thus, it was necessary for the taxpayers to make pro-
vision for the money needed to meet the tax obligation when the
time carme.

In 1943, the law was changed to reflect the principle that taxes
ought to be paid at the same time when the income is earned.
Thus for wages and salaries the method of withholding at the
source was introduced according to which taxes on these incomes
are withheld by the employers. For other incomes there are quar-
terly instalments based on an estimate of the tax due and paid
during the same year when the income is received. The net effect
of these changes should be to reduce the derand for money. In
fact while up to 1942 receivers of incomes from wages and salaries
had to set aside money for the payment of the tax — or at least
had to invest in assets which could be safely, cheaply and quickly
converted into cash — after rg42 this was no longer necessary. In
conclusion it can by maintained that, ceteris paribus, the demand
for money should have decreased after 1g4z.*

To test the hypothesis introduced in this section it is necessary
to rerum some money demand equations taking into account the
tax level as well as the method of tax payment. The latter will be
taken into account by the use of a dummy variable which separates
the 1913-42 period from the following period when the withhold-
ing method was in effect. The tax level can be taken into account
either through the adjustment of the yield on assets or through
the use of an additional variable to reflect the tax rates. The
results are shown with both of these alternatives.

In the following section, I will outline the data used since some
of them are not easily available. The period covered in the testing
is 1914-1966. 1974 was chosen as the initial year because it was
the first year during which the income tax was in effect and also

4 W.J. Baumol’s model, outlined in “The Transactions Demand for Cash - An
Inventory Theoretic Approach ®, Quarterly Journal of Economics, 66, November 1952, provides
a convenient framework to understand this change in the demand for money due to the
timing of payments,
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as reported in the annual issues of the U.S. Treasury Department,
Internal Revenue Service, Statistics of Income, Let bi indicate the

bi
amount of interest income in the ith class. Tet Wi= — = pro-

B
portion of total interest income contained in the ith income class.
Let ti indicate the marginal tax rate in the ith income class. Then
the average tax rate applicable to interest incotne is

n
t = 2 Wit
1=1

. Empirical Results and Conclusions

As a first step, a Latané-type of relationship was tested using
the unadjusted rate of interest shown in the table [Latané, 1954
and 1960]. In this the velocity of money (V = GNP/Mi) is made
a dependent variable while the rate of iaterest r is the independent
variable. The equation obtained for the 1914-1966 period was:

1 V = 1.0 + 0521501 R? = 0426
3457 5215 7207

(0.18048)* (0.044783)*

The equation shows that the interest rate, by itself, “explains”
statistically more than %2 per cent of the total variation. The star
indicates significance at the one per cent level. It should be empha-
sized that the relationship shown in equation (r) refers to the whole
1914-1966 period, with no years excluded. Thus both depression
and war years are included, A scatter diagram indicated that the
relationship would improve if the “ abnormal ” years -— 1921, 1932,
1033, 1945, 1946 and 1947 — were excluded. This exclusion could
not be justified on any valid ground so that it was decided to
include the whole period’

As a test of the capacity of taxation to affect the velocity of
money I correlated, next, the velocity of money with t, that is

3 The use of logarithms brought about a marginal increase in the R® in equation (1)
but provided no improvement in the other relationships. :

1
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with the average tax rate applicable to interest income. As it was
argued in the first section, a high tax rate would, ceteris paribus,
induce larger money holdings since the utility derived from holding
money is not taxed while the yield derived from holding bonds
is taxed. Thus, if the dependent variable is velocity, one would
expect a negative sign for t. The equation for the 1914-1966 period
was:

(2) V = 357480 — 2.21978t R? = 0.1889
(0.16856)% (0.64413)*

Equation (2) shows that velocity and tax rate are statistically
related; the tax rate, by itsclf, “explains” 19 per cent of the total
variation. Although this is only about one fifth of the total, the
negative sign is as expected and the statistical significance is at
better than the one per cent level. |

The next step was to rerun the Latanétype of equation with
the addition of the tax factor. This, as it was argued, includes
not only the tax rate, t, but also the dummy variable, d, to account
for the change in method of payment that took place in 1943. As
it was indicated above, the tax level can be taken into account
either through the adjustment of the yield on bonds, in order to
net out the effect of taxes, or through the use of an additional
variable to reflect the tax rates. In the first case, the tax variable
does not enter directly but it is used to obtain 2 net-of-tax average
rate of interest R (which is shown in the table). In the second
case the tax variable t is entered directly in the equation.

The equations so obtained are shown below:

(3) V.=08785 + 06024 R + 0.7278d R? = 0.8454
(0.28023)* (0.06321)* (0.12792)*

(4) V.=r1o0054 + os312ir — 177137t + 067059d R? = 0.8020
(0.30095)% (0.05200)* (0.80835)* (0.17602)*

These are our basic equation. They show that the addition of
the tax factor makes a rather appreciable difference. We are now
capable of explaining statisticaﬂy between 8o and 85 per cent of the
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total variation on the part of the velocity of money. Once again
the signs are the right ones and the coefficients are significant at
the one per cent level. Given the length of the period covered, and
given the fact that no “exceptional” year was left out as it is often
done in this type of analysis, these are indeed good results which
can be helpful in guiding economic policy.

In summary this paper has attempted to show through the
empirical testing of a simple hypothesis that the basic “ Keynesian”
relationship that attempts to make the change in the demand for
money a function of the rate of interest can easily be improved
upon. In particular, as a contribution to the limited area of econo-
mics that analizes the relationship between monetary and fiscal
policy, it has been shown that the income tax has, in the case of
the United States, played 2 not too insignificant role in the determi-
nation of the demand for money. The rather obvious policy
implication of the analysis is that, assuming that everything else
remains the same, the monetary authority ought to increase the
supply of money whenever an income tax is introduced or whenever
the rates of this tax are increased. Obviously, the opposite should
be done whenever the rates of this tax are reduced.

Vire Tanzt
W ashington
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