Income Taxes and the Demand
for Money: A Quantitative Analysis’

A previous paper by the author called attention to a serious -
shortcoming in the extensive literature dealing with the demand for
money.! It pointed out that the theorists who had dealt with the
subject had ignored the effects that taxes in general and income taxes
in particular might have on an individual’s choice between holding
money and holding other assets. Similarly, no empirical study had
taken account of these effects.? The paper hypothesized on how
this choice-could be expected to be affected when an income tax was
introduced or was changed. The hypothesis was almost embarras-
singly obvious; thus it was surprising that it had not been suggested
and tested before. '

The empirical verification of the hypothesis in that paper was
a simple test covering some 50 yeass in which the velocity of money

* At various stages of this research the author received comments and/or sug-
gestions from Professor Michael R. Darby, University of California, Los Angeles,
Professor Milton Friedman, University of Chicago, Mr. Richard Goode, Mr. William
H. White, and varvious colleagues in the Tax Policy Division of the Fiscal Affairs
Department of the IMF, He wishes to thank all of them while retaining the sole
responsibility for any remaining ertors. He also wishes to thank Professor Darby
and Professor John W Kendrick, George Washington University, for making avail-
able their estimates of permanent gross domestic product and net personal stocks,
respectively, and Mrs., Chris Wu for computational assistance. At earlier stages,
Mrs. Anita Basak-Lonnberg and Mr. José Germdn Cérdenas also provided computa-
tional assistance. The views expressed are personal ones which may or may not
coincide with IMF official positions.

1 “Demand for Money, Interest Rates and Income Taxation,” in this Rewiew
(December 1974), pp. 319-328, )

2 On the other hand, taxes had not been completely ignored in the various
theories dealing with portfolio composition and investment decision under uncertainty,
Starting with Domar and MUSGRAVE's seminal paper — * Proportional Income Taxa-
tion and Risk-Taking,” Quarterly Journal of Eeonomies, Vol, 58 (May 1944),
pp. 388-422 — an extensive literature has developed on the choice of risky versus
nonrisky investments in the presence of taxes. For an excellent though concise sutvey
of this literature, see MaRTIN FrLpsTEIN, " Personal Texation and Portfolio Composi-
tion:  An Econometric Analysis,” Fconometrica, Vol 44 (July 1976), pp. 631-650.
A hint of recognition of the need to adjust for the tax effect can be found in foot-
fote 27, p. 425 of J.]. Porak and Wirriam H, Wrrrs, “The Effect of Income
Expansion on the Quantity of Money,” IME Staff Papers, August 1955,
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was made to depend solely on the rate of interest? By tegressing
velocity, first, against the rate of interest observed in the market and,
then, against that same rate corrected for the effect of the income
tax on vields, the paper showed that the correction brought about
a statistically significant improvement in the fit and thus provided
some empirical support for the theoretical hypothesis.

Professor Milton Friedman, while agrecing with the basic hypo-
thesis, which he characterized as “a valid intellectual point and a
desirable addition to the [literature],” raised serious and justifiable
questions about the empitical part of the paper.t He argued, in par-
sicular, against the above-mentioned specification and suggested that

o real income variable be entered among the arguments of the func-

tional relationship.

The present paper takes account of P
rions and subjects the carlier hypothesis to a somewhat more rigorous
Section 1 restates the hypothesis to be tested, sec-
ducted, section III discusses the
d section V

rofessor Friedman’s objec-

empirical test.
sion II outlines the tests to be con
data used, section IV presents the empirical results, an

draws some conclusions.

1. Hypothesis

Summarizing the results of the literature on the theory of port-

folio allocation, Stiglitz wrote:
folio analysis general theorems

« The attempt to detive from port
about the demands for particular assets without imposing severe
¢ asset structures and/ot the utility func-

restrictions on either th

tions seems to have come tO a dead end: por is it surprising that
general theorems are not to be had.
lude that “further improve-

ire extensive empirical ana-

”5

This obsetrvation led Feldstein to conc
ments in our understanding now requ

3 The specification was thus very similar to that used by HEnRY ALLEN LATANE
in his two well-known papers, “ ash Balances and the Interest Rate — A Pragmatic
Approach,” Review of Ecomomics and Statistics, Vol. 36 (Novembert 1954), pp. 436-60,
and * Income Velocity and Interest Rates: A Pragmatic Approach,” Review of Eco-
nontics and Stakistics, Vol. 42 (November 1960), pp. 445-49.

4 Personal communication from Professor Milton Friedman. Similar comments

ceceived from Professor Michael R. Dasby. .
5 Josgpu E, STIGLITZ, « Portfolio  Allocation  with Many Risky Assets,” 1o
Mathematical Methods in Investment and Finance, Giotgio T. Szego and Karl Shell,

eds, (Amsterdam, Notth-Holland, 1572}, pp. 93.94,

were
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lysis.” ¢ : ,
tsllnesis " g?:sgzi:szn.t paﬁer is essentially empirical and the basic hypo-
to test it theoret? Illn the simplest way. No attempt has been made
test | cally under al:ce_rnatlve assumptions.” The only vali
; ?‘Su'?ei ti be the empirical one. y valid
ndividuals old money for a variety of reasons: o
co ’ sons: (a)i
noi;fﬁlir;;:i};zz nasltzzzirnatlvcil assets for transactions purpos(es); (tbl)sur;lg:
e .ii, when the rate of inflation is low or zero) it
above, it can be u dmn' }Cllther assets; (c) somewhat related to (é)
“ brokjerage fees” asse is ‘f}llte 2:§ep\2f§i,$egihoi what Bgaucrln ol has called
S . Y Cr assets; it facili
di;‘;;ﬁ;;vioirﬁ otiler. UILPOi‘tUﬂitles: 'The holding (§f >m0n§;fh:§lt;s
oot s uti)}?t 0 1t;{ olders various benefits that can be broadly;
income foregone YI- owevet, such action is costly in terms of
native to holdin‘ mn ) Slmdphﬁed two-asset world in which the alter-
the yield on these assets (if the gp?fiﬁl@iﬁ?% lab?lejld w bonds,
is a i > of capital gains is
yieldmf}?:uf;ii Ei rt}:s; opportunity cost. Consequently, thge higherz efl?ez
Consi’deratio ngs i'ndie f?gzs lparzb.m, the opportunity cost. Given these
wility, , individuals will arrange their portfolios to maximize
Il e .
model ! &I:: iﬂgili;a;t tIVO-gsset vetsion o‘f Tobin’s liquidity preference
Wealth’, W T mz(i) ) a)§s lsleasures rlsk,' o, and the vertical axis
the individual takes fif 01? s the 'portfolio contains, the more risk
alpniripeehes . R t e.m.dmdual holds only money, the risk
of interest on bon((jlro', ut so s income from-that wealth. If the rate
bonds, expected 3 alwhr and the individual’s entire wealth, W, is in
the rick e beW; thit the end of the period will be We (1 +4r);
Wl oy o tven the budget line, {rom point W to pon
wealth, utilite i qual-utility lndlf]‘Ference cutves between risk and
bud et, I dy ° maX1m1ze.d'a.t Point A in Figure 1, where th
get line, defined by the initial wealth and the rate o)f interest i{;
. bl

% Op, cit., p i
. ¢it,, p. 631 (emphasis added
7 Changing th i SR :
hosw g the assumptions could change th et i
T Hli(;l:fgﬁa :;de nise(;f!(:;m th«}se theoretical ﬁlodeli t(l:;e;mi:)tégglmges;l;s. bAI} e ?f
New }Ser\s}g_y, 197,{0). ent, Interest, and Capital, Chapter 10 (Enéleu?oocclmécllié:
IL i ’
Theoretic A;;Arglacljl.”BAQt;MOL,l The Transactions Demand for Cash: An I
o 5495-64. , arterly Journal aof Economics, Vol. 66 (1\'10\1emb::i-m?lg%?’lr)Y
JamEs % Liquidi ,
Economiy S!udz'eTOB\IINJ Liquidity Preference as Behavior T ds Risk,” ]
5, Vol. 25 (February 1958), pp. 65-86 owards Risk," Revies of
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e 1. The indifference curves hold

e cutv .
% isk as follows:

to an indiffere .
ey trading wealth against 1

utility (U) constant by

A itions that
and are assumed to be characterized by the additional conditions
ji >0 and <0
5W

be increased by rearranging the

l’ & * - s B t ‘
At equilibrium point A utility canno ncressed O e sgainst

portfolio. At this point, the rate at W

isk i ield on bonds. .
ik 1153;-?11112}3 tr?o;hf':th}:f the yicld on bonds is taxable at rate t while

i i ) is not.
the utility associated with holding money (convenience, etc.)
- )
it W in Figute 1 would not o
Etl;lzgef ?;Ee would. The new budget line wlol:ldﬁgztsfr:lfg rp:ﬁ:é w.
th el 3
i J[14r(1—0)]. If pervetse wed cCts. ”
o POiﬂr;;i t[haj compensated by wealth-risk sgbstituuon eﬁe{:t;::, :nd
Or fm:equilib1:ium. at point B is associated with 10\>§er \ZE: D e
?:;Ner risk implying that more money a'nd less bon st :1}101& P (80
‘ ortfélio Money has become relatwel.y c-hx.eape{: A Su'[;stitute
newoxlf)tunity cost has fallen, and thus the 1n.dw1d1_1a1' Wt} L e
(')tp?or bonds. Given the rate of interest, the imposition
i .

tax on the yield of assets other than money

(or an increase 1 existing
taxes) would disturb the existing

equilibrium and should be l\zﬁo(r)r;-
panied by an increase in the demand for money {defined as )

change but the slope of the

T
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what is the same thing, by a fall in its velocity.® However, to the
extent that “the greater part of individual balances is intended to
allow the holders to take advantage of investment opportunities.or
to avoid the necessity of bortowing and paying interest... taxable
income of the holders will be increased.” ! Thus the net effect might

-be less than it would appear at first.

Income taxes may also change the demand for money by altering
the after-tax income disttibution. If the disposable income of weal-
thier individuals is reduced proportionately more than that of lowet-
income individuals, some economies of scale would be lost in holding
money.”?  'Thus, the demand for money might increase, reinforcing
the effects of the reduction of netof-tax yields. In the empirical
tests no attempt was made to separate this scale effect from the
above-described substitution effect. Finally, high income taxes may
induce greater tax evasion, which in turn may generate more cur-
rency transactions and thus possibly lead to an increased demand for
money.” This increase due to evasion might be called the evasion
effect,

li. Description of Tests

The federal income tax was introduced in the United States in
1913, Thus, in testing the hypothesis it was necessary to correct the

10 Tf the tax is proportional, the new budget line faced by the asset holders,
while different from the pretax one, would siill be the same for all; therefore, at
the point of equilibrium their indiffefence curves would have the same slope as the
new budget lines, If the tax is progressive, different asset holders would face dif-
ferently sloped budget lines so that the new equilibiium point would imply different
rates of substitution between tisk and wealth for different individuals, Tmportant
welfare implications follow from this, From the hypothesis it follows that a propor-
tiona] income tax disturbs the optimal conditions among assets while a progressive
income tax distuths them among assets as well as among individuals,

11 See Ricuarp Goone, The Individual Income Tax {Washington, Brookings
Tnstitution, 1976), p. 141. ,

12 See Baumor, op. cit,

13 However, to the extent that ‘the greater demand for cutrency is accompanied
by an equivalent lowet demand for checking deposits, the total demand for money,
defined as M1, would not change. |
. 14 The possibility that high income taxes by raising the rewards to evasion may
lﬂd'u(.:e greater demand for curremcy was suggested and tested some years ago by
Phillip Cagan for the United States and George Macesich for Canada. They both
found that the tax varigble — in their analysis, the ratio of income tax revenue to
personal income — played a significant tole in explaining the demand for currency,
See PrrnLip Cacan, The Demand for Currency Relative to Total Money Supply,
National Butean of Feonomic Research, Occasional Paper No. 62 (New York, 1958),
and Georee Macesice, * Demand for Currency and Taxation in Canada,” Southern
Economic Journal, Vol. 29 (July 1962).
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aterest for the period ofter 1913 but not for the
After 1913 tax rates for top income brackets incre-
rs and at times exceeded 90 pet cent.’ 'Therefore,
1ds was substantial for some

matket rates of i
pre-1913 period.

ased in many yea
the tax-induced reduction in after-tax yie

periods and for some individuals.
An empirical investigation of the factors that affect the demand

for money should consider not only the tax rates but also changes
in the method of tax payment., From 1913 to 1942 there was 1o
rax withheld at the source of income. Rather, federal income taxes
were paid in quarterly installments in the year following receipt
of income. The method of payment was changed in 1943 to retlect

the pay-as-you-earn principle, with the introduction of tax withhold-
nd salaries and of quarterly instalments

ing on income from wages @

based on estimated tax due and payable in the year the income is

ceceived for other incomes. The net effect of these tax changes
42 individuals whose

should reduce the demand for money. Until 19
of wages and salaries had to set aside some mONEY

for the payment of the tax, ot at least had to invest in assets which

could be safely, cheaply, and quickly converted into cash. To the
low “ brokerage fees”) implies

extent that rational behavior (and/or

that the needed additional balances wete kept in relatively liquid
income-earning assets, rather than in cash ot checking accounts, the
change in the method of tax payment chould be rclevant for M2
rather than for Ml Therefore, the demand for M2 should, ceteris
paribus, have decreased for the period after 1942.

Teo test the hypothesis it was necessary to run Some money
demand equations, taking into account the tax level as well as the
method of tax payment. The latter was accounted for by using &
dummy vatiable which separated the 1913-42 petiod from the post-
1942 period, when the withholding method was in effect. The tax
level may be accounted for either through the adjustment of the
yield on assets of through the use of an additional variable to teflect
the tax rates. The first alternative is considered preferable.

Tt should be clarified that the effect of the changes in the tax
rates should be stronger with respect to M1 than to other definitions
of money because only M1 is made up entirely of assets on which
no interest 1is paid.t6 If M2 or some broadet definition of money
S _

15 This was true in 1944-45 and 1950-63. .
16 Up to the depression yeats interest was paid on checking deposits. These

interest payments Were small, however, sO that they are ignored here. Of course the

statement is not necessarily valid far ~quntries other than the United States.

incomes consisted

o sy

o L
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was considered, it i
) , it would in part b
certificates. et p e made up of assets (ti ;
thesis WOL"lld Cr;) ﬂ]lat bear a taxable income, and the tse(fflmfe depostts,
fhesis 1 oud a(g onger be clear-cut. On the other Sho dthe hypo-
ment can b ove, the effect of the change in th and, for the
o e eflcpected to be stronger for M2 e method of pay-
o test the i : '
the followin ¢ lmpact of income taxes on the demand
g regression equations were estimated and for money
ated:

1
1[52% 1nM: = a0 + arlnR, + alnY: + a;Zt + U
[3] il’lMt = a¢ + a11nRTt _]" azlnYt + aazt -} [t]
oM: = as + a1lnR”: + a1n¥, + a7, + adtD + U

In equation [1], the dem
o edue [11, ar}d for money is mad
s e oo G ) o
2 trend va . erm. The trend vari atte
o Culi)tura]_ t;fgzﬂgsglcal changes (i.e., credit cards :tacn)agifdatiempts
o culoural attitud Oor preferenc-es which may have .inﬂuens c?nglfs
demand for exceyt ;;;:r tIrlle period covered. Equation [2]6' t]ne
same o6 11 exc (i . at the ma'rket rate of interest has be ? con
o) B DJta.xes. on _',.rlelds. (The method used is oer;l'mf:i
o) Suaon [ is fentlcal to equation [2] except fli)rn;li
ods e o ymva}lila le, D, to account for the effect of ]ne
for e pae 1913_19?2 od of tax payment, This dummy i o
ot the putiod 19131 jnd zero for all other years. In j;HlS s
i varidbles an fOrp messe at constant 1958 prices, which imcalgj{ES
Tlrie regression equatiogge\{relrse hr?j::ofg:nous e rero in pr?C;eEis
values, taki i e |
Tl s éf:g(; azgittean;a;wf:ly Ml and M2 as thE dengzii;: h\?n't(éial
of el per capit edati;)n is preferable since it removes th arlfef1 i
The expectatisila;1 asl: foll o
here oS ‘ e as follows: First, if the is i i
here s tail(:}ai’fo : better st'atlstlcal fit for the equ};{ilz)ifl i;l;tls o
ok e tax AISO—.feq}lllatmns. [2] and [3] — than for the oncor.
e s, A ;n; t ht j specific hypothesis about the inﬂue;lctzl COf;
vl e e c})l of tax payment on the demand for m: -
e 3 ation }i ould be better than equation [2] lly
as the dependent variable. Second, as ’H:gfiglzﬂg
, e

17 See R
TimE-Seri ODNEY L. JACOBS  Baii .,
es Data,” ,  Estimating the Long-Run D
emand for Mone
y from

Journal ”
Pp. 1221.37. The of Political Economy, Vol. 82 {November/December 1974)
e

is homo, cal per capita relation impli
Zeno % ation impl .
us of degree zero in both IJCJI;!uiljaltei:fnntl-l:;’:dt hgrilzer capita demand for mone§;

€8,
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‘ iti mone
carlier, the regressions that use the narrower deﬁmutc})lr;tofhow tﬁfé
M1 a5 the dependent variable should be t}?e orclles b nd

re;ter improvement, when the tax factor 1s£ 11711:1c(i[)1 uce t. y 'mt,erest
: i efficient for the rate

enerally, the regression co . orest
E%ﬁldgbe nega,tive __ ie., the higher the rate, tl-fe hiﬁgeihim ge
portﬁnity cost of holding money — and those for inco

ositive. o \ . the demand for
p Although the emphasis in this papet is 0;’ 2 oald b of

for currenc
ot than on the demand '
money, tath for the effects of the tax factor on the choice

' t to test ; : ' .
.'ioertn;eglte}rlflding currency and holding checking 'deposlts. A fu

rrenc
nalysis of this “ evasion effect” and of the determmzlmtshofrzsﬂts O};
5ilnolc%;ng is beyond the scope of this paper. Ilere, only the

iven.
i i moact of the tax factor ar¢ give '
o simple test v 0 e e dividuals increase their

1f, in response to higher‘mcome taxes, 1nf s e hecking
reliance on curténcy transactions, the ratio of ¢ T O
deposits should change in some systematic Way. o e atios
hisher income taxes should bring about, ceterts pa;:‘z f e
ofgcurrenCy to deposits. To test this hypothesis the following

sion equations were estimated:

C\ = aY: 4 aZe + Ui

[4} (,15)t a0 +

[5] (E) = a + Y. + ade + asTe + U
D/

[671 - . (,g.) =gy + ar'¥s + e + %(MT)t + U
D/:

>

i is an
dllCt' Z is a trend variable; T and MT are tax varlables, and U a
2

ble T is the same one that is used to correct

ctor term. Tax vatia : o comet
:he rates of interest that enter In the demand for money eq ;

the estimation of this variable is explained in the next scction.
ishthe Sza?togeﬁﬁezagf these variables is completely sati:lfacﬁoli'lji Lt}
e 1i)zno A measure of the marginal tax rates faced by td?D 1(1: o
Izﬁzvtaxpiyers. But either seems preferable to the one Uls\et0 ;etsoml
and Macesich, namely, the ratio of income tax ﬁevei;n}ti:re g
income, which may remain unchanged even when d e
}irt:cant c’hanges in the rate structure, Since the dependent v

e at which top-bracket income was taxed over
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the ratio of currency to checking deposits, neither of which yields
a direct (taxable) return, the rate of interest does not appear among
the independent variables; there is no reason why the C/I ratio
should be affected by the rate of interest. However, one would
definitely want to include an income variable as well as a trend vari-
able since income, as well as factors such as degree of urbanization
and volume of travel per capita, might have an impact on that ratio.®

Il. Description of Data

The money stocks used are centered on June 30 of each year,
For the rate of interest alternatively a long-term rate and a short-
term rate were used. The long-term rate is the annual yield on
long-tetm prime corporate bonds. The short-tetm rate is the com-
mercial paper rate. The long-term rate has at times been considered
the better variable for use with M1 while the short-term rate has
been considered pteferable for M2.” For the income or wealth vari-
able, use was made alternatively of (a) measured gross national
product, Y1; (b) Friedman and Schwartz’s estimates of “ permanent”
or expected net national product, Y¥2; (c) Darby’s estimates of per-
manent gross domestic product, Y3; and (d)} Kendrick’s recent esti-
mates of net personal stocks, W. As data were not available for the
same periods, the tests with Y1 were catried out for the 1915-73
period, those with Y2 for 1900-65, those with Y3 for 1924-73, and
those with W for the 1929-69 period.

To correct the interest rates for the effect of the income tax,
a weighted average tax rate on interest income Ti, was calculated
for each year over the 1913-73 petiod. The use of this average rate
made it possible to estimate the net-of-tax rates of interest. These
cortected rates of interest R™: are equal to [Re — R/T:]. The data
for the average tax rates on interest incomes, T:, for the 1913-58
period were taken from a study by Colin Wright® The series was
extended beyond 1958 using his method, which can be described
very briefly, Let B indicate total interest income teceived by individ-

18 See Cacan, op. cif., pp. 3-10.
19 However, Monsin S. Kuan found that the long-term rate of interest exerted
a stronger effect on hoth M1 and M2, See * The Siability of the Demand-for-Money
Function in the United States, 1901-1965," Journal of Political Economy, Vol. 82
(November/December 1974), pp. 1205-19.
Tne LN WricHT, “Saving and the Rate of Interest,” in The Taxation of
ome

¢ from Capital, Arnold G Harberger and Martin J. Bailey, eds., Appendix B
(Washington, Brookings Institution, 1969).
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Income Taxes and the Demand for Money: A Quantitative Analysi
uals as reported in the annual issues of the US. Treasury Depatt- A
ment, Internal Revenue Service, Statistics of Income. Let bi indi- DEMAND FOR MONEY F Tasig 1
cate the amount of inteest income received by the ith class. Let WITH M1 AND LONG-TERM I%%?EEE%&RATE
Wi = bi e the proportion of total interest income received by (Per Capita Values)
the ith income class. Let =i indicate the tax rate applicable to the ® A o a a4 R | Dw.
ith income class. Then the average tax rate applicable to interest
income in that particular year is: , . Vith Measured Gross National Product (Y1)
- b Wini [1a] h(ggsé)sg —((2).2431.1 +0.2626 | +0.0092 0.227
j=1 ' 66)* | (241)% | (0.50) ' 1974
[1b] | —0.5871 | —0.2880 | +02788 | +0.0085 0398 | 1675

{3.32)* | (397 | (2.61)* (1.79)

V. Empitical Results el P
-0, —0.2897 | +0.2834 | +0.0088
| | | | . ‘ . . + 0156 ,
The least-squares estimators obtained by tegtessing moOney | L R e e o -

against the variables described above are shown in Tables 1 to 4. - With Fricdman's P
Fach of these tables contains four sets of threc equations, the four ' (2] | —0.3450 ermanent Net National Product (Y2)
sets corresponding to the four definitions of income, and wealth, used. (136 —(2.;12?1* +09314 | ~0.0003 0.534 | 1657
The three equations in cach set correspond to equations [11, [21, _ (2] : (4.76)*% | (0.05)
and [ 37 (described in the previous section). In the tables the analog * . _((3’22351 —05514 | +08237 | —0.0016 0957 | 1.7
to equation [1] is always identified by the letter a, to equation [2] f : (1584)% | (7.02)** | (0.79) ' 786
by the letter b, and to equation [31 by the letter c. Tt should be - |t “(?-;544 —0.5240 | 1-06720 | —0.0014 | —0.0911 | 09
; cocalled that equation [1] ignores the impact of taxes, [2] intro- F7) | (1365)%% | (4.60)*% | (0.67) (1.88) i
' duces the effect of the tax factor through a correction of the market With Darby's P
rate, and equation [31, in addition to the correction in the rate, _ (3] | -0.3436 ¥'s Permanent Gross Domestic Product (Y3)
attempts to measute the effect on the demand fot money of a change (0:40) —(gﬁ?f +2.6951 —0.0528 0.103 | 1.862
in the method of tax collection. (3b] . ‘ (239} (1.77)
All the tables use per capita real values for money and income. ‘(1-‘1270 —04045 | +22431 | —0.0349 0392
Tables 1 and 2 use M1 as the dependent variable while Tables 5 - ) (497 | (3.18)** | (186) ' 1631
and 4 use M2. Tables 1 and 3 use a long-term rate of interest while [3c] | —04998 | —04222 | —04222 | —0.0387 | 400512
Tables 2 and 4 use a short-term rate. In all the tables the Cochrane- (1.36) (5.02)% | (3.36)** | (1.99) (1:04) 0.391 | 1.585
Orcutt correction has Leen used to correct for the autocorrelation” : ' With Kendrick’
The results are considered next. Quite apart from the issue of tax R S [42] | —0.1097 endrick's Net Personal Stocks (W)
effects, the results are interesting on their own merit. However, ‘ ( 0:11) —(;).;ge)m —0.0879 | +0.0079 0029 | 182
since this paper deals with the effect of taxes, the discussion that . . ‘ (0.13) (0.45) '
follows will be limited mostly to that factot. _ _ (0-82‘)‘4 —0.1852 | —0.2681 | -+0.0135 0002 | 1
As to the first expectation — that the tax correction in the : . ” : (1.74) (0.40) (0.76) : 90
interest rate should improve the fit — Table 1, the basic table, shows S c] "(3-1210 —0.1625 | —0.1782 | +0.0123 | 40,0778 | 003
. 1) | sy | 028 | (070 | (180) | 3 | 1.86

Note: 'Th
i The numbers in par
°© foin ' patentheses belo Y

- it;gizgzee: s;gnigcancc at the\; Sg g::{ﬁ‘l:;?xgis are t values.
Doy significance at the 1 )

W, is the Durbin-Watson stati.fstir.?.er cont level.

21 The R? reported refer to the transformed variables. The otiginal ones Wete
P

generally somewhat bighet.
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. TaRLE 2
WITHDﬁMAﬁ\? F%{o%{&w? TNEFgMFggTQETI{ggTS RATE i DEMA T
1 AND : - . | ND FOR MONEY FUNCTIONS ABLE 3
(Pes Capita Values) | WITH M2 AND LONG-TERM INTEREST RATE
= (Per Capita Values)
P ap \ 2 ‘ A3 a4 ‘ Rz D.W. I
—_— | N do a ;7 a4 a4 ﬁz D.W
With Measured Gross Nationdl Produce (Y1) Wi
[5a] | —0.7935 | —0.0610 | +0.3188 +0.0062 0.1689 | 1.968 i 9a] ith Measured Gross National Product (Y1)
(z2dye | (zan* | @92)* | (073) : ‘(2;“52 _((1)‘1799 +0.3872 1 +00117 06201 | 1984
B 98) 2.37)% ' :
[sb] | —0806 | —0060L | +03123 | +0.0061 0.1710 | 1.960 081 | —osas (237) (2.84)%
(231)¢ | (235)% | (288)% (0.75) —0. —0.1539 | ++03533 | 400115
(41104 | (2.19)* (2.16)% (2.88) 0.6441 | 1.981
[5c] | —0866 | —~00565 | +02971 £0.0075 | +00447 | 01510 | 1.986 9¢] ot :
(232)% | (222)* | (273)*F (0.88) (0.96) —0. —0.1630 | +03681 | 400118 | +0.0252 _
(3.34)%* | (2.07)* (211)* (2.78)%x (0‘:25) 2 06400 | 1.981
With Friedman’s Permanent Net Natioral Product (Y2) With F
i3 1 4 .
[6a] | —09031 | —0.1179 | +1.1316 +£0,0025 04155 | 1.639 [10a] ith Friedman's Permanent Net National Product (Y2}
(2.07)% (3.95)%* (5.42)% (0.31) A —0.3357 —{.3092 +0.9581 +0.0035 0.8210 |
_ (2.39)* (346)%% | (465 | (1.05) : 2,030 g;
(6b] | —09763 | —0.1219 | +1.0926 40,0011 0.4636 | 1.722 c1ob] | —o 05)
atyer | (aasywn | (536)% | (018) —04520 | -0.2281 | 408520 | +0.0036 0.824
(3.95)%* | (330)%* | (4.02)%* | (1.07) 8245 | 2.040
[6c] | --07557 | —01208 | +0.9675 00028 | —0.1246 | 0.5453 | 1.76 (1067 | —o183 :
oy | (ganyee | (480 | (052) (247)% o -0.2810 | -+0.9244 | 40,0026 | +0.0620
(4.69)%% | (4.88)%* | (4.62)%* | (0.85) e 0.8993 | 2.010
With Darby's Permanent Gross Domestic Product (Y3) With D
(7a] | —04068 | —00357 | +28016 | —00608 0.0402 | 1.851 1a] ith Darby's Permanent Gross Domestic Product (Y3)
(0.60) (1.30) (218)% | {L78) al | —0.6182 | —03740 | +29406 | ~0.0339 052
(372y%% | (42300 | (393)¢* | (2.29)% 5204 1 1.820
[7b] | 03863 | —0.0350 | +26986 —0.0590 00413 | 1.858 (1161 | —o64rs :
(0.57) (1.28) (217 | (L7 —0. 03094 | 424045 | —0.025
‘ (472%% | (domye | 387y | (2 12; 0.6458 | 1.844
[7c] | —0.3365 | —00301 | +28904 _ 00649 | 100764 | 0.0864 | 1.845 P P .
(0.41) (1.16) (226 | (L79) (1.93) ' o —0.3404 | +2.6764 | —0.0280 | -+0.0942
(510 | 522 | iy | 2anye (2A0): 0.6112 | 1.848
With Kendrick's Net Personal Stocks (W) _ Wi ’
[8a] | —03686 | —00183 | +0.0965 | -~0.0013 0.0744 | 1798 o] o ith Kendrick's Net Personal Stocks (W)
032} (0.58) 0.15) (0.08) (0.12;7 —(g.zgo —0.2826 | +0.0245 0.3268 | 1.760
) ‘1 W O. . a
(8b] | —03421 | —0.0168 | -+0.0874 —0.0019 0.0764 | 1.803 21l o (0.50) (2.18)*
) (055} 013) (0.10) (0.22?9 —(2.2142 —0.3601 | +0.0254 0.4361 | 1.820
: 69)* 0.5 ' -
[8c] | —04813 | —00108 | -+0.1312 _00012 | +00755 | 00183 | 1.746 21| o1 (055} (241)*
(0.43) (0.34) (0.21) (0.07) (1.75) 1639 | —0.2259 | —04129 | 400290 | 4-0.0881
(0.20) (2837 | (0.79 : 0.413 | 1.810
Note: ‘The numbers i parentheses below the coeficients are t values. N ’ 79) (2.77)** | (2.15)*
w idioates slgnicance at the § per cent level, ote: The mumbers in patentheses bel "
#* indicates significance a the 1 per cent level. sy Indicates significance at tié“; g:: Egﬁfﬂf‘enfs are t values.
DWW, is the Durbin-Watson statistic, D.W.‘?Q“fﬁf}’; f;i-%}:,ﬁ%?rgf:o ﬁtstgﬁsi‘icpe” oot 1:321'.
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(Per Capita Values)

NCTIONS,
1:r?[JNTE‘,REST RATE

With Measured (Gross National Product (Y1)

[13a] | —0.6013

{(7.53)%*

[13b]| —0.6083

(8.29)**

(13c] | —0.3671

[14al
[14b]

[i4c]

[15a]

[15b]

[15¢c]

[16a]

[16b]

[ 16c]

i enthes

: The numbers in par
Nose * indicates significance
wk jndicates sipnificance a

(4.20)%

With Priedman’s Permanent Net Nationdl Product (Y2)

—0.5426
(10.52)**

—(.5639
(11.12)%*

—0.5640
(10.40)%*

With Darby's Permane

—0.8486
(2.61)%

—0.9140
(3.22)%*

—0.9340
(2.66)*

0.1253
{0.12)

0.2421
(0.22)

—0.0594
{0.06)

00656 | +04677 | +00099

(1.93) (2.83)%% | (244)"

00680 | +04596 | 400097

(2.20)* (2.85)%* | (248)F

00681 | +04450 | -+0.0092

(2.20)* (233)* (2.32)*

01277 | +1.3556 | —0.0036
(644)%* | (8.22)%* {1.30}

_0.4163 | +12571 | —0.0029
(6.19)%* | (7.67)** {1.03)

—0.1163 | +1.2576 | -—0.0029
(6.13)%% | (681)** (0.97}

_0.0704 | +3.5856 | —0.0562
(2.68)" (3703 | {250

~-0.0500
—0.0712 | +3.3660 0.05
(2.72)%* | (3.64)"" (2.40)%

—0.0567
—0.0662 | +-3.6583 0.05
(2.69)* (3.75)% | (246}*

TABLE 4
A R DW.
0.6201 | 1.983
0.6541 | 1.981
—.0.0318 | 0.6743 1.976
(0.33)
0.9256 | 2.000
0.9220 | 2.000

40,0002 | 05207 | 2.000

(0.01)

at Gross Domestic Product (Y3)

+0.0827
(2.15)*

With Kendrick's Net Dersonal Stocks (W)

—0.0413 | —02149 | +0.0219
(1.34) {036) (1.77)

00429 | —0.2867 | +0.0232
{135) (048} {1.89)

—00330 | —0.1469 | +0.0217
(111) (0.26) (1.73)

at the 5 per cent level.
+ the 1 per cent level,

D.W. is the Durbin-Watson statistic.

0.2801 | 1.815

0.3018 | 1.825

0.3064 | 1.841

0.1978 | 1.741

0.2226 | 1.762

+0.0792 | 01837 | 1.713

{1.90)

es below the coeficients are t values,

g
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a temarkable improvement when the market rate of interest is re-
placed by the tax cotrected rate. Whether one uses measured gross
national product, Y1, or Friedman’s permanent net national product,
Y2, or Datby’s permanent gross domestic product, Y3, the effect
of the tax correction on the t values of the interest rate variable is
considerable. Kendrick’s W does not perform well whether or not
the tax factor is introduced. As far as Table 1 is concerned the full
improvement is brought about by the correction in the yield; the
addition of the dummy, to account for the change in the method of
payment, does not help. This is also in line with our expectations
as it was argued in section II that the method of payment ought to
be more impottant for M2 than for M1, When Table 3 is considered
(which uses M2 rather than M1), the dummy becomes significant in
connection with Y3 (Darby’s) and W (Kendrick’s).

The second expectation — that the improvement in the fit
should occur especially when the-dependent variable is M1 rather
than M2 — is also fully satisfied. Thisis seen most clearly by com-
paring Table 1 with Table 3. Both tables usc a long-term rate of
interest, but while Table 1 uses M1 as the dependent variable
Table 3 uses M2. In Table 3 the t values for the intetest-rate vari-
able arc generally high and remain high even when Kendrick’s net
personal stocks variable is used instead of income. However, no
improvement is brought about when taxes are taken into account.
Tables 2 and 4 also use alternatively M1 (Table 2y and M2 (Table 4)
as the dependent variable, but a short-term rate of interest is used
instead of a long-term rate. The use of a short-term rate petforms
better with equations using M2 as the dependent variable: the re-
sults in Table 4 ate superior to those in Table 2. However, if the
basic issue is the improvement in the fit brought about by the tax
correction neither of these tables performs very well: the correction
for taxes has a marginal effect on the statistical fit.

As expected, the coefficients for the rate of interest — i.c., the
interest elasticities of the demand for money — are negative and
for the most part highly significant. The t values for these coeffi-
cients increase significantly when the market rate of interest, Rt, is
replaced by the tax corrected rate R in the regression equations.
However, these improvements are limited to the use of M1 with a
long-term rate of interest. The interest elasticities of the demand
for money are much higher when a long-term rate is used, especially
in connection with M1, and they increase significantly when the tax




70 Banca Nazionale del Lavoro

TasLE 3

FPOSITS
REGRESSIONS RELATED TO RATIO OF CURRENCY TO DEPO

R? =10.1015
C\ = 02004 —00068Y, -+ 0.0021Z RD’W :(;;59

[17a] ('S’)l (693)%  (0.27) (1.55) DW. = 1.
C\ =01782 — 00216Y, -+ 00ISZ -+ 0.0029T, gw Z‘i‘éﬁ?

[17b] (f)( (8.61)%%  (111) (1.52) (493) D, =1
O\ 01326 4 0Q083Y, - 00008Z -+ 000T0(MT) gw 22';220

0. ( o

[17c] (T)—) (441)%%  (0.37) (0.64) (3.90)% W,

low the coefficients are t values.
: pumbers in parentheses be
Note: Thf”' i?ldicatcs significance at thq 1 pet cent level,

D.W. is the Durbin-Watson statistic,

cotrection is made (see Table 1).:"2. Also as expelclztecsl,. 1i];11e i(i]efiifci:;?;:z
for the income variable g\lrere posﬂwi a]n? %enera y highly sig
i rend variable was not helptui. ' _
Fmal%]y;;btlte St shows the regression equations .correl:lslpcgndm(g:altlc;deq?ﬁe
tions 141, [5], and [6] in section 1L z.'-\s 11t wi fer rte}:1e eﬁe’ct e
aim of these equations was to provide a simp ef tﬁ; (13] e e e
changes in income taxes on the composition o . ) howsy,that e
ratio of curtency to checking fiep(?31ts. The tah e Ehe P that L
explanatory power of the equation is very low w }eln the tox VT e
I mot e c(lsee eql:iationt{i1Zrzg>16v£{r§§1ivierfjtlzeeﬁt More impot-
ariable leads to a dramatic . i
Z}r{ltify, the tax vatiable is significant at the 1 Eer cednt[ 116:;7:]1 ?23‘12\?6
the right (i.e., positive} sign. qu%auons [17 .]dar;) 176] et
that an increase in income taxes 18 accompanic 24 e which
the ratio of cutrency to checking deposits. Eantmn LL7b] v
uses the weighted average tax rate perform.s ette}i e
using the top-bracket statutory tax rate. This resuare o, contore®
to expectations as the top-bracket statutory {fatiels e e
only a few individuals and are not always an indica
ginal tax rates of the majority of taxpayers. b made on some
Before closing this section, a report shou F? e o e
atternpts that did not give satisfactory resulfts. dftb’ S e e
related to the demand for money was Per orme£ thgse 808 <0
independent variables in different ways. None of

ti i ith a long-
22 On the other hand, these elasticities decrease when M2 is used w

term interest rate and the tax cotrection is made.
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formulations gave results preferable to those obtained with unlagged
variables. Second, various stock adjustment processes wete also tried
without success. Third, on the assumption that children do not hold
money, pet capita series were obtained by using as a denominator
only the population over 14 years of age. This attempt was aimed
at capturing some potential economies of scale in money holding that
might have occurred because of the increase in the average-sized

family after Wotld War II. The results were once again disap-
pointing.

V. Concluding Remarks

This paper has dealt with one of the most researched areas in
economics, the demand for money. However, in spite of the literally
hundreds of empirical studies on the determinants of the demand
for money, none has taken into account the. possible impact of income
taxes on that demand by introducing a wedge between the market
rates of interest and the (net-of-tax) yields. that individuals receive,
Using traditional demand for money functions, and standard statist-
ical techniques, it has been shown that the tax factor is important
and establishes a new link between monetary and fiscal policy. The
significance of the tax factor was supported by various statistical tests
using alternative income concepts.

The basic conclusion is that the introduction of income taxes,
or changes in the rates of existing taxes, does affect the demand for
money and thus has monetary implications that have been ignored
by both monetaty economists and monetary authorities. These tax-
induced effects are different from the more traditional Keynesian
ones — which are associated with variations in disposable income
following tax changes. Rather, they exist even when the increases
in income taxes were completely compensated by, say, decteases in
sale taxes. The size of these effects depends on the interest elasticity
of the demand for money and may become impottant when substan-
tial tax reforms are introduced in countries where the demand for
money is particularly interest elastic. In these situations the mone-
tary authorities might have to adjust the money supply to match the
tax-induced change in the demand for money.

Finally, it has been shown that the ratio of currency to checking
deposits — a ratio completely determined by individual choice —
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is partly determined by the level of income taxes. As a change in
this ratio, given the reserve requirements, affects the commetcial
banks’ ability to expand their deposit liabilities, this result is also
important for monetary policy.

Washington
Vriro Tawzi

APPENDIX

DATA SOURCES

Vi == measured gross national product: Unrrep STATES DEPARTMENT
oF COMMERCE, BUREAU OF ECONOMIG AnaLysis, Long Term
Fconomic Growth, 1860-1970 (Washington, D.C., 1973); and
Economic Report of the President Transmitied to the Congress
January 1977 (Washington, 1977).

Y2. = permanent net pational product estimated by Milton Friedman
and Anna Schwartz: National Bureau of Economic Research,

Y3 = permanent gross domestic product estimated by Michael R. Darby:
M. R. IDARBY. ~

W = net personal stocks estimated by John W. Kendrick: see JoHN
W. Kenprick {assisted by Yvonne Lethem and Jennifer Rowley),
The Formation and Stocks of Total Capital (National Bureau of
Econotnic Research, New York, 1976).

R, = long-term rate of interest {annual yields on long-term prime cof-
porate bonds, Moody’s Aaa): Moopy.
R. = short-term rate: commercial paper rate (4-to-6 month commercial

loans). FEDERAL RESERVE.

M1, M2, currency, and checking deposits: DIVISION OF RESEARCH AND
STATISTICS, FEDERAL RESERVE.

T, = weighted average tax rate: sce text.

MT = statutory top-bracket rate: JOSEPH A. PrcumAn, Federal Tax
Policy, tev. ed. (W.W. Norton and Company, New York, 1971},
p. 255.
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