the efficiency costs of the existing pattern of taxation lie somewhere between
$1 billion and $3 billion, more probably between $1.5 billion to $2.5 billion
per year.!

These are probably underestimates of the true efficiency costs involved
because, in the process of aggregating industries into hroad sectors, distortions
induced by the tax system among the industries within each broad sector were
ignored. Taking these distortions into account would surely add to the esti-
mated efficiency costs. Moreover, the calculations assume that the taxes on
income from capital do not introduce any substitution effect away from saving
and toward consumption — that is, so far as the substitution effect alone is
concerned, it is assumed that the elasticity of response of savings with respect
to the net rate of return on capital is zero. If this substitution effect were not
zero, there wou'd be an additional efficiency cost stemming from the distortion
of choices between consumption and saving. I do not wish to press this latter
point too far, however, because in any taxation of the income from capital —
even if such income in all industries and sectors is treated equally — some
distortion of the consumption-savings choice is implicit. Only a consumption
tax of the Kaldor type would avoid this distortion altogether. My main point
in presenting the cost calculations of Table 8.3 is to show that we could sub-
stantially improve efficiency by simply rationalizing our existing pattern of
taxes on income from capital so as to approach more equal tax treatment of the

" income generated by capital in the various industries and sectors of our

economy. .
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" Chapter ‘9, which originally appeared in the Journal of Political
Economy in 1967, is basically a critique of the empirical stud

of: corporation tax incidence by Marian Krzyzaniak ang
RlChE-i!"d A. Musgrave ( The Shifting of the Corporation Income Tax
[Baltimore: Johns Hopkins Press, 1963]). This study attracted
substantial attention among public finance experts and
others upon its publication and sﬁbsequently. This attention
has. been sufficient to warrant including the critical analysis
wl_uch I wrote jointly with John G. Cragg and Peter Mieszkzw—
ski. Further belaboring of my position on the Krzyzaniak-
Musgrave study would be redundant in this introduction

Rather, with their permission, I have included as appendixcs'
o Chapter 9 their published reply and our published re-
Jjoinder, which appeared in the Journal of Political Feonomy in
1970, so that readers will have access to the full debate. 7




Chapter 9

Empiricai Evidence on the Incidence

of the Corporation Income Tax

John G. Cragg, Arnold C. Harberger,r and Peter Mieszkowski

I

The incidence of the corporation income tax cannot casily be determined from

a varicty of reasons. First, changes in th; C(.er‘oratiﬂn
many forces that operate secularly on the distribution
of income; also operative are secular changes in th.c quality o_fflal})}or ar;i ::
capital cquipinent, secular changes in 'dema‘nd which may sh; tbt e [:an:ive
of production from relatively capital—mte‘nswc? to rfalatwely. a orl-lln e ive
activities (or vice versa), secular changes in prod\%ctmn f\{nctmns tbeni)s.e “
. (reflecting, among other things, technical _mnm'fatlons which may be bias
saving or capital-saving direction), plus,'of course, non-tax-
induced movements in labor supply and in the stock. of caplta.i in the'ecor'lomﬁf.
Second, and similarly, the cyclical movements of income d1st}"1bu.t10n in ft: ;
economy are the products of many forces other ‘than corporertlon income 1a
changes — the complicated workings of the housing cycle, of mvcntor}i cyc ctSI;
of investment and savings incentives for the economy as a whollc,‘toget er \r;l
their interactions; plus the influences of monetary and fiscal policies (other t ; atn
corporate tax rate changes themselves) ; Plus tl?c pressures anc?;l COHSU{Sm ;
imposed on the economy through its dealings with the rest .of the wor c;
both current and capital account — all these exert Powc?rful mf‘iucnccas on the
short-term movements of both the level and distribu‘tior% of income }11n the
economy, above and beyond any impact that c.orporat:_on income tax ¢ a%ntg}izz
" may themselves have. Third, and of sr:ric?us importance in _the case o t
U.S. evidence, is the fact that movements in the corporation income tax rate

empirical evidence for
tax rate are only one of

either in a labor-

i 1 issi y Arnold €., Harberger, and
R ted with permission from John G, Cragg, ¢ :
P:tiiull\/licszkowski, “Empirical Evidence on the Incidence of the Corpora
tion Income Tax,” Journal of Political Economy (E.icccmbcr, 1967}, pp-
811-822. Copyright @ 1967 by The University of Chicago.
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itself have come in stages, with the rate drifting upward in the 1930s, rising to a
peak in the war years, falling off in the late forties, rising again in the Korean
war years, and stabilizing finally during the late fifiies. Given this type of
movement, the different phases being associated with radically different types
of economic environment, one runs the risk of mistaking association for causa-
tion in any empirical attempt to assess the impact of changes in the tax rate.

Undaunted by these difficulties, Krzyzaniak and Musgrave [1963] have
made a bold attempt to extract empirical evidence on the incidence of the
U.5. corporation income tax, using data from the years 1935-1942 and 1948—
1959. Using widely acceptzd techniques of statistical analysis, they came to
the striking conclusion that-the corporation income tax is probably more than
fully shifted — that is, that the owners of capital actually gain, in after-tax
income, as a consequence of a rise in the corporation tax rate! Not only-does
this result run counter to most ecoromists’ judgments of plausibility, it also
opens questions concerning the pricing behavior of corporations which have
wide ramifications beyond the specific issue of corporation tax incidence,
Indeed, it is certainly not far from the truth to say that if we accept the
Krzyzaniak-Musgrave results at face value, we must also accept the task of
rebuilding the foundations of the theory of the behavior of the firm.

The striking nature of the Krzyzaniak-Musgrave (hereafter K-M) results,
and the profound implications that they would have if they were indeed true,
have motivated us to devote this paper to a detailed examination of the pro-
cedures by which these results were reached, to an exploration of alternative
statistical approaches to the same problem, and to a more careful study of the
problem of interpreting the results of these exercises. It should be stated at the
outset that we remain profoundly impressed by the difficulties outlined in the
opening paragraph of this essay, which confront time-series analyses of the
tax-incidence question. In particular, we do not in any way contend that our
modifications of the K-M procedures and experiments adequately cope with
the difficulties listed above. Our purpose, in fact, is the much more modest one
of showing that making highly plausible and theoretically justified modifications
in experiments of the K-M type leads to a reversal of the main conclusions
apparently implied and that, therefore, at the very least, serious doubt is cast
on the validity of K-M’s conclusions,

I

Ourr principal objections to the K-M procedures stem from our convittion
that there exists, in the time series for 1935-1942 and 1948-1959, a spurious
correlation between the corporation tax rate and the gross-of-tax rate of
return on corporate capital in manufacturing, Krzyzaniak and Musgrave take
the latter variable, which they denominate ¥,,, as the dependent variable in
their principal regression equations. Alongside other independent variables,
they introduce two alternative tax variables to explain the variations in ¥,.
The first of these tax variables, which they call L,, is the ratio of corporation
income tax liahilities in year f to the total capital stock of the relevant group
of corporations in the same year. The second tax variable, Z,*, is the effective
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tax rate in year ¢ and is calculated by dividing total tax liabilities by the total
profits of the relevant group of corporations in year . On a few occasions, they
introduce the nominal statutory tax rate, Z,, as the tax variable, but they find
no significant difference between the results obtained using Z, and those
emerging when Z,* is used. They group their experiments using L, under what
they call Model A, and those using Z,* or Z, unider Model B.

The observed simple correlations between Y, and L,(r? = .90).and between
Y, and Z*(r? = .62) provide us with a convenient starting point for our
discussion. We felt that it would be absurd to assert that these correlations
represented causal relations proceeding from the tax variables to the profit rate.
The five years of highest profit rates were 1941, 1942, 1948, 1950, and 1951.
During these years, the average profit rate was 22.2 percent, while the average:
effective tax rate (Z*) was 56.7 percent, and the average value of L, was 11.7
percent. On the other side, the five years of lowest profits were 1935-1939,
during which period profits averaged 7 percent of capital, the effective tax
rate averaged 19.6 percent, and L, averaged 1.1 percent. We simply cannot
believe that the changes in either L, or Z; between these sets of years were the
dominant causes of the variations in Y,, between an average of 7 percent in
the “low’ years and an average of 22 percent in the “high” years. Other
important forces were clearly at work influencing profit rates, these forces may,
as in the cases of the World War 11 and Korean war years, have led to statutory

tax rates being high under circumstances when profits were also high. There

may indeed be a certain degree of causal connection running from profit rates

to tax rates, in the sense that Congress would not be prone to raise corporation
tax rates at times when profit rates themselves were low, or to make substantial
cuts in tax rates at times when profit rates were very high,

We therefore approach the data with a strong suspicion that the observed
simple correlations-between tax variables and the profit rate do not reflect a
strong causal connection in the tax-profits direction. We may now ask whether
the additional explanatory variables which K-M introduced in their regressions
may plausibly have represented the independent forces that caused profit rates
to be low in the thirtics, when tax rates were also low, and to be high in the
war years, when tax rates were also high. The answer, we believe, is negative,

These additional variables are:

AC, , = change from year ¢ — 2 to year { — 1 in the ratio of consumption

to GNP.
V,., = ratio of inventories to sales in manufacturing in year £ — 1.

J, = ratio of tax accruals {other than. the corporation income ‘tax)
minus government transfers to GNP in year .
G, = ratio of government purchases of goods and services to GNP in

year £.

The failure of the additional variables introduced by K-M to correct ade-
quately for the other forces indicated above is decisively shown in the following
excrcise. We take for granted, for the reasons indicated earlier, that the ob-
served simple regression coefficient of ¥,, on L, grossly exaggerates the effect
of tax changes upon profit rates: This simple regression coefficient is 1.430; yet
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whe.n all the additional variables are introduced, the partial regressi
c_ﬂiment of Yﬂ_ on L, remains at approximately the same level.1 Si?nil::lm fir(:_
simple regression coefficient of ¥, on Z,* is 0.313, while after the additi)gn 0(;'
AC, V4, J_,v, and G, as explanatory factors, the partial regression coefficient
of ¥, on Z* is 0.481 (see below, regression [13.1]). Here the addition of t}? '
four extra variables has worked dramatically to exaggerate further what s
already an exaggerated estimate of the power of the tax rate to inﬂueWas
proﬁts-. Obviously, K-M’s additional variables have not corrected fo Itl;e
es:;:n}ilally spurious, noncausal connections between tax rates and proﬁtrfate:
:;a::e r::t{:;;nstz?l c::(t r}; !part I. Indeed, the additional variables they introduce
' We propose an attempt to correct for the deficiencies of the K-M model b
introducing two additional variables: the employment rate (=[1— thz
unemployment rate] X 100) and a dummy variable, W,, for the mobilizatio
a'nd war years 1941, 1942, 1950, 1951, and 1952. The dummy variable :;
simply an attempt to correct for the fact that no one attributes the associatio
between high profits and high taxes in these years to be principally due to thré
fact that tax rates were high; both profits and taxes were high due to th
pressures of the mobilization andfor war situations. The employment rate, £ :
is }nt.roduced to provide a plausible explanation for the low profit rates oti tht,
thirties and of the dips in the profit rate during the recession years 1949 1954e
;1);1: l.g.?SilAgali)n, the low levels of profit rates achieved in these years :;anno;
usi ave been i i
variable}sf intmducedczt;se;{i-l;;changes in the tax rate or in the other explanatory

1

' Tl?e_ use of a cyclical variable with the aim of correcting for some of the bias
1rr.;ph(:1t in K-M’s procedures was attempted by Richard Sktor [1966] and
Richard Goode [1966] in papers criticizing K-M’s work. In their reply to this

 criticism, K-M [1966] argue (a) that the cyclical variable (in Slitor’s and

Goode’s case, the ratio of actual to potential GNP, and, in our case, the
ployment rate) ““is itself a function of the corporate income tax ’Henc::nf;"
{suc.h a] variable is included, the coefficient of the tax variable does no't repres 1t
‘the isolated tax effect upon the rate of return, part of this effect bein I})lidc;: n
in the coefficient of the [cyclical] variable” (p. 248). They also argueg(b) thzi1
when such a variable is included in the estimating equation for ¥, estimatior;
by Icast. squares yields biased and inconsistent coefficients (p. 2493“

In this section, we propose to cope explicitly with both of these oiajections in
the- context of a simplified model which we believe captures all the reIcv;nt

1%, . . -
LI-( M do not use direct least squares in obtaining the partial regression coefficient of ¥,, on
- LE :m atter{)pt to correct fog‘ the positive bias implicit in the fact that I, = ¥,, - Z,* g:he
;xcs;: +* as an mstrum(.fntai v.anablc for Ly; that is, where a direct apphlication of ;::ast-; ,uarc);
" Iirelssm:m WOF:lld rcqfl;;rc taking moments with L, they instead take moments with Z, :‘1 The

ple regression coefficient of ¥, on L,, using Z* as an instrum i is (M
e ot ; usi ental variable for L
Mi* £} = 1304 th:n the additional variables are introduced, and Z,* is ag;in“u:sec(!ﬂgg*;;{
:Ir’xz &:ﬂéci}t for L,,_thc ;f;l';l‘;lmg partial regression coefficient is 1.511 (see K-M, 1963 pp. 44-45
-1, regression 2). Thus, in this case, by including the additional vari E M .
3 | les, K-M furth
exaggerate what was alread i i o ot “ond
- y an implausibly high causal connection between tax rates and
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aspects of the problem. For simplicity, we eliminate AC‘t_'l, Vi1 Ji and G,
from consideration, and thus reduce the basic K-M regression to

CRY Yoo = ap + auly + U,.
K-M object to expanding this equation to

(9.2) ' Y, =fo + AL+ AL+ Ve

for the reasons given above. We do not assert that F, is a truly exggenousf
variable, nor do we deny that f, may capture some of the effect upon ¥, ok
moveme,nts in L, We thus accept from the outset the gencral framewor:
in thei i d Goode.
dopted by K-M in their reply to Slitor an _
: Vge justi?y the use of E, in {9.2) as a proxy for exogenous, cyclical forces that
K-M have failed to capture in their regression. We thus postulate a true

reduced-form equation for ¥,,:
(93) ' Y,; = by + b1 Ly + baR, -+ 0

Here R, is defined as a truly exogenous (though possibly unob;cwlablei) varna}ﬁie},l
summarizing the influences of the exogenous forces of a cyclical nature w el
are not accounted for in the K-M regressions. As a truly exogenous vaéla d,
it is assumed to be uncorrelated with the residuals of any of the true reducec-
for&:%?:;:t:f;i'demonstratc the source of bia_s ir} K-M’s results. I.n our vgu:;v,,
(9.1) is the wrong equation to estimate; in. principle we should esl:1m1tlz (t O. d)(;
~ even though in practice, lacking a time series for R, we may not be a e 1o do
this. When K-M estimate (9.1} instead of (9.3), hm.veve.r, they mtf'o lxllccb
serious bias into their results. We can represent this bias algebraically by

‘taking moments of equation {9.1) with L;:

9.4) MYL = g,Mzr, + Myg.

Krzyzaniak and Musgrave recognize tha.t an estimate derived }fja}rfl (9.4121
will contain a bias because a rise in U, will cause'proﬁts to be 1gh_er ?n
therefore raise L,, the tax yield divided by t]’ne capital stock. T}{ey there c;rcl
adopt the procedure of using Z,*, the eﬂ'e(?tlvc tax rate, as an'mstrumc;; 1?.
variable for L, in the estimation process. This leads to the following equation:

(9.5) . Myyr = aMypz* + Myz,

where the estimate is based on the assumpti(?n that Mgz is zcrol.I . o

But if (9.3) is the true reduced-form equation for Yﬂ,_ then the bo iqumed

" (9.1) is equal to bR, + @y, and Mpggze = bZAl.RT, w}'uc,h canno.t. e P iiabies

to be zero; given the high correlation of Z,* with cyclically scn;ﬂwe va ﬂﬂden;
The expected bias in K-M’s estimate a/ of the true reduced-form coethi

_of L, assuming Mz, = Mgq, = 0, is equal to
- My g+ byMpz
— by) = — b=
(9.6) (@ — b)) My, 1 My
) . I

This bias is positive and likely to be significant in magnitude, since the true
influence of R, on profit rates is surely strong and since Z,* is so highly positively
correlated with cyclical variables in the period of their sample.

We now proceed to explore, in an analogous. fashion, the biases involved
in the use of (9.2) as an equation for estimating ;. To do this we must postulate
a true reduced-form equation for E,, which we have recognized to be an en-
dogenous variable of the system. Let this equation be:?

(9.7) E, = ¢y + L, + R, + v,

We solve this equation for the unobservable R,, expressing it in terms of the
observable variables £, and L,;:

(9'8) Rt:__‘hé'L‘-{—‘_——
‘ ‘g ) €3 0y

Substituting (9.8} into (9.3) we find

byt byc b b .
9.9y Y, = (b(, — ﬁ) + (bl - —2—1)1,i + - E, + (m, — —%).

€y 12 2] SO
This equation is exactly of the form of (9.2), with the cyclical variable E, as
an added explanatory factor serving as a proxy for the unobservable R. Equation
(9.2) can be rewritten, keeping w, and , as distinct components of ¥, as:

{9.29) Yoo =fo + Ll + 5B + o — fav,.

Augmented to include the other exogeneous variables used by K-M, plus our
additional exogenous variable I¥/,, this is the regression equation we propose to
estimate,

Under the assumptions of this section, the instrumental-variables estimate of
Jy will be a biased estimate of b, — the coefficient whose value we really are
seeking — for two reasons which correspond precisely to K-M’s two objections
to Slitor and Goode. In the first place, there is a specification bias, in that £ is
equal not to b, but to b; — (bye,fc,). The term —bye,jc, measures the indirect
effect of changes in the tax variable L, upon Y,,, which is “captured” by E,
when it is introduced, side by side with L, as an explanatory variable in the
regression. But let us examine the presumptive sign of the adjustment: b,
measuring the influence of R, on Y, is presumably positive; so also is ¢,
measuring the influence of R, on E,. But ¢,, reflecting the causal impact of I,
on £, is surely to be presumed negative. Hence the coefficient for f;, which

PIf R is a true scalar variable entering both (9.3) and (9.7), {9.7) can be interpreted as the
true reduced-form equation for E, and we will 50 interpret it in the text. If B is considered
as reflecting the influences of a serics of truly exogenous variables X; upon Y,;, it will be of the
general form R = Z#.X,, where the f; are weights reflecting the relative influence of the
individual X; upon ¥,,. The true reduced-form equation for E, would presumably give different
weights to the individual X;, which might be summarized in a scalar variable @ {= Iy, X},
Equation (9.7) in this case is obtained by substituting the regression of Qon R (Q — g + kR + &)
for @ in the true reduced form for E, As long as the two cyclical variables @ and R are positively
correlated (£ > 0}, as is overwhelmingly likely, all relevant properties of (9.7) remain; the
presumed signs of ¢, and ¢, are stili negative and positive, respectively, and the correlation
between R, and ¥, still has an expected value of zero.
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our expression attempts to estimate, is larger in magnitude than #,, on which

our interest centers. .
This result can be seen intuitively. If taxes are raised while other exogenous

variables, including R, are held constant, Y,, will tend to rise because of the
direct effect of taxes on gross rates of return, but will tend to fall because of the
dampening effect of higher taxes on total effective demand. The reduced-form
coefficient b, reflects the net outcome of these two effects. If, on the other hand,
we raise taxes while holding employment constant, we must presumne that other
exogenous forces have operated to compensate the reduction in effective de-
mand which the tax rise would otherwise entail, so f; reflects just the first of
the two effects contained in &;.

The second source of error is that the K-M regression techniques applied to
(9.2") will produce a biased estimate of f;. This results from the fact that E,
is, as shown by the reduced-form equation (9.7), a direct function of »,, hence
necessarily positively correlated with it as long as My, and Mg, are zero.
Since w, docs not appear in the reduced form for E;, it will not be correlated
with E, except through such correlation as may exist between , and ¥,
We shall assume for the moment that 74, is zero.. We shall also retain the
standard assumption that », and «, are uncorrelated with the exogenous
variables Z,* and R,. Employing these assumptions, and taking moments of
(9.2") with Z,* and E,, we obtain:

My g = fiMyz" + foMEz*;
My = fiMg -+ Mgy — faM, 5.

Solution of these equations for f; yields:

(9.10)

MYZ* MEZ‘ 0 'MEZ'
(9.11) o (M Mup | | [Silhn P |
. Mz Mgy Myz+ Mgz

Mg, Mgy Mgy, Mgy
or
SeM, gMpz
_ My Mgy — MgrMyz*
Here f; is the standard instrumental-variables estimate of f} ; its expected value
exceeds the true value of fy by fiM,zpMpz+|(Mrz+Mpg — My Mgze).

The presumed sign of this bias is positive, f, and M,z having presumptively
positive signs, and Mpgz+ and the denominator having positive signs for the
sample data.

Thus we have shown that both of the biases referred to by K-M in their reply
to Slitor and Goode are likely to be positive, an instrumental-variables estimate
of f, tending to overestimate its true value, and f, itself exceeding b, because of
the specification error involved in using E, as a proxy for R, We therefore
proceed to estimate equations similar to those estimated by K-M, but including
E, as a proxy for exogenous cyclical forces, confident that the expected biases
in the coefficient of L, are both positive and hence that the amount of shifting
of the corporation income tax is likely to be overstated. Needless to say, the

(9.11) fA=h—

. s

ghoic ;njl?sis of this section appiies equally well to K-M’s Model B, where
. . . y
Z ;r;}:blefs is the tax variable, as it does to Model A, in which I, is the tax
In a similar vein, one can easily adjust the analysis of the text to accommmodat
the: presence of additional exogenous variables in the overall model to be
cstima‘ted. Equation (9.11) states that /] is equal to f,, the partial re 1:'(3ssi0'3
Coeﬁ-icwnt of ¥ on L, given E, plus a bias term which is equal to f, ti?nes thn
partial regression of ¥ on I, given E. In both cases, the regressions izn uesti .
use Z* as the instrumental variable for L. When the basic equationq(g l;o'n
expanded to include AC,_;, V, ,, J,, and G,, £, in {9.1) should be inter ;‘f:t ‘;
as the partial regression coefficient of ¥ on L, given E,, AC, ,, V, ,, J, a};d (;
and.thc bias term becomes f, times the partial rcgressiéri_é:)c{ggi,entt’ of » otj
L, given these same variables. This partial regression is, of course, more Iikeln
to have t.he presumptive sign than the one treated in the text becaus:: it measurey
the relationships between fo» and L, holding other potentially relevant ex S
nous variables constant. ' =

i

KrZ).fzaniall{ and Musgrave present the following estimates (1963, Table 6-1
regression 2) for the regression of ¥,, on the set of independent variables listcd’
above, using Z,* as an instrumental variable,

(9.12.1) Y,  =.2577 + .3013AC, , — 4228V, , — .7721J,
— .1083G, + 1.5110L, (r* = .96).

Following their procedures and using their data but addingr E, and W, as
¢

s .
If we relax the assumption of zero correlation between @ and », (9.11%) would read:
Sr=J1 + Mz [ (Mo — fidMyp}{(Mpze Mg — MprMyzs)].
The sign of the bias in f; will be positive in all cases where M, is negative, and aslongas M, x >
3 2i¥iyv E

. . . . -

Jl’imv when the IdltCI is positive. This last condition can be rit ¥ SmSpTpe, ana this
. p wriiten 2SuSpTyp d th
can in turn be transformed into a form easicr to Interpret: f ”

[

YelE, Jw
=TE & =Ty
Y

E

| &

Ef,[Y is the clasticity of the profit rate with respect to the employment rate, sg/E is the coefficient

of variati Fi
o ar]at;;)r} O.f the cr_np!oymlent rate, and sof ¥ is the standard error of the residual of the reduced
ih::l 3:(1'153 alm{;l%varia?::)r;s in ¥, expresscd as a percentage of ¥. There is a strong presumption
condition will be met. The clasticity of pr i
. ti s profits with respect to empl i
o ‘ . : st ployment is well
CO:E’]‘;{;:?’ ;S/E.lst.the io;fﬁﬁlent of variation of the employment rate itself, while 5o/ ¥ is the
of variation of ¥ after movements explained by Land R h 5
is likely to be Jarger than r i o N an A A
v, Since the relation between p and K is a di ! io e
i li ) < i a dircctly functional one
1le. vlve have no recason to presume even the sign of the correlation betwec);l v and @ and’
cer i i
ertainly none to suppose its magnitude to be large. For all these reasons, we expect fA,>
even when M, is positive. And e d ibili . . o
even when ) . ven under the remote possibility that £, < £, it is extremely
o . s .
ikely that this would outweigh the specification bias that makesjﬁl > by. We thus can remain

virtually certain that the ex ected value of exceeds &,, even when positiy 0 {ad
Y p i T
1 is al wed for i 1 sitive correlation between
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independent variables, we obtain:

— _ 3097 + .0774AC,_; -} .1938¥,_, — 12038/,

g (1517) (.1269) (1828)  (1848)
(9.12.2) 91026, + 1.024L, + S178E, (= .99);
(0691)  (.1895) (.1669) |
Y, — 4198 | 2631AC,, -+ 13017, | — 1.2814J,
" (o545) (2330) (.2398) (s
(9.12.3) " 1019G, - 6002L, + .7693E, + .0258W, (r* = .98).

(1524)  (6410)  (.3064)  (.0245)

The coefficient of L, falls progressively as we .adc.i E, and .W* to t{}-m hszte:;"
xplanatory variables, becoming statistically mﬂgmi_icantiy different from 0
fvllljen both E; and W, are present. (The number in parenthelscsl 1361(;1\Nty3.21c:c
i i i f estimate.) This is precisely what on
fficient gives its standard error o ‘
Coculglexpe%:t to happen if L, in {9.12.1) were acting as a proxy for the forcgs
“;0 resented by E, and W, That its coefficient should decline when tlile ad-
r 3 - »
diIt)ionai variables are added, if it were originally .actmg as a Proxy fqr t .em,l is
obvious. That the standard error of the coefficient of Ly ssould rise is a sc;
‘ it i i if £, and W, are indeed capturing som
bable, once it is recognized that if F, ¢ _ ;

E; ?h: sajne forces that were imbedded in L,, they will be to t}l:at cxt{;n? coihr}cir
ituati 1 i dard error of the coefficient of L,

ith L,, a situation likely to raise the stan © .
:sltc}(ljm;)a?ed with the case in which E; and W} are not prt.esent in the regresIs{lcolr\l/i
Comparable results emerge when we apply similar gd:]ustmcnts to t;:z t - e,
rocedure for Model B. Equation (9.13.1) is a regression of the K-h th’
Eéing 7 % a5 the tax variable. Equations (9.13.2) and {9.13.3) show c)_V\«'b1 €
coeﬂici;nts are altered by the addition of E, and W, as explanatory variables.

Y, — .386 + 291AC, , — 494¥, ; — 1.971J, — .220G,

(098) (347)  (386) . (400) (212)
O30 L 481z (= .87);
(.104) |
Y, = — 498 | OI5AG, , + 3507, ; —2.128J,
(304) (.291) (416) (322)
(9.13.2) 959G, + 2T3Z* - S08E, (= .92);
(170)  (108)  (.302)
Y, — — 537+ 358AC,; + 1347, 4 — L577J,
(.246) (.265) (.345) (320
(9.13.3) — 050G, 4 O73Z* 4 934E, 4 OHW, (= .95).

(156)  (113)  (244)  (015)

Here the reduction in the coefficient of Z,* is even more dramat.i(;; a}:’ (t)nef
moves from (2.18.1) to (9.13.2) and (9.13.3); than was the case with that o

I, in equations (9.12.1)-(9.12.3}.

of profit. This is perhaps most dramatically illustrated by regression (9.14), in
which only E,, W,, and Z,* appear as explanatory variables.

014y  Yoo=— 584+ BIOL | O73W, — 1I0IZ* (= 84).
o (195) (255) (017)  (114)

Not only is the tax rate statistically insignificant in explaining variations in
gross-of-tax profit rates, once E, and W, are introduced, but the sign of its
(insignificant) effect is negative!
- It should be noted, moreover, as the analysis of part IIT shows, that our
estimates of the coefficients of L, and Z,* are, for two distinct reasons, likely
to be biased in a positive direction. '
We turn now to the interpretation of the coefficients of L, and Z,* in regres-
sions of the types presented above. We believe that the forces working toward
equilibrium in the capital market will tend to produce responses in the rate of
return to capital in noncorporate forms which are similar to those of the rate
of return to corporate capital. Hence if, as a consequence of a change AZ
in the corporation tax rate, the gross-of-tax yield ¥,, on corporate capital
remains unchanged, the net-of-tax yield will fall by ¥, AZ. Although initially
there may be no effect on the yields of noncorporate investments, there will
now be a tendency for investors to prefer these alternative forms of capital
assets. Once sufficient time has elapsed to permit equilibrium in the capital
market to be restored, it is to be presumed that the net rate of return will have
experienced similar changes in -all uses of capital. If, then, we interpret the
coefficients of regressions (9.12.3), (9.13.3), and (9.14) to reflect comparisons
in which the capital market has approached equilibrium, we must consider
what they mean in terms of the incidence of the corporation tax.

Obviously, if the net yield of capital falls by ¥,, AZ, in both corporate and

noncorporate uses, as a consequence of the tax change AZ, capital will have
borne more than the full burden of the tax change. Capital in both corporate
and noncorporate uses will have lost the percentage AZ of its initial income,
while the government will have gained only AZ times the amount of income
accruing to corporate capital. Since in' the United States approximately half
of the total income from capital is generated outside the corporate sector
{principally in farming and residential housing), a coeflicient of zero for either
L, or Z,* would imply, under the assumption of capital market equilibrium,
that capital was bearing approximately twice the burden of the tax change,
A coefficient of unity for L,, on the other hand, would imply that the net-of-
tax return on capital was unchanged, the tax presumably being reflected in a
rise in the prices of the products of the corporate sector. This situation can be
interpreted as a case of consumers ‘bearing the burden of the tax or, what
amounts to the same thing, as a case in which labor and capital bear the tax in
proportion to their contributions to the national income. The case of capital
Just bearing the full burden of the tax occurs when the net-of-tax rate of return
falls by approximately .5 AL with a reduction of this amount in the rate of.

We have petformed numerous experimcn.ts similar to those .pressnf;(r:lciit:)‘{r)losvz,f
using alternative forms of the basic equations and alternatlv.f; e s o
some of the variables. The results unifc?rm'ly con‘r_‘irm the co1r1t:bufs‘m:unstax ved
ahove, that the tax rate has not had a significant influence on before-
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return fo all capital (corporate plus noncorporate) adding up to the total °
burden of the tax as long as the total net income from capital is twice the
amount of such income generated in the corporate sector. In order for this




result to occur, the gross-of-tax rate of return to corporate capital must rise
by .5 AL; hence a coefficient of .5 for L, implies that capital bears approxi-
mately the full burden of the tax. This is almost precisely the figure emerging
from our regression (9.12.3).

To interpret the coefficient of Z,* in equation (9.13.3) above, let us first note
that this coefficient implies that an increase of 10 percentage points in the rate
of tax will Iead to an increase of .0073 in ¥, If ¥,, were initially 15 percent
(approximately the average figure for the K-M sample), it would rise to 15.73
percent, and the net rate of return would fall by .84 percentage points, reflecting
the rise of 0.73 percentage points in ¥, minus the extra tax collection of 1.573
percentage points. This fall in the net rate of return is larger than the rise in the
gross rate of return, reflecting that capital in this case is apparently bearing
‘somewhat more than the full burden of the tax. The full burden, as indicated
above, would tend to be borne by capital if the fall in the net rate of return
 to capital were about equal to the rise in the gross rate of return to corporate
capital.

We cannot be certain that the assumption of a well-functioning capital
market is the appropriate one for interpreting our results. However, it is
important to point out that a regression analysis of this type in effect compares
the lezels of the variables at each observation with those at every other obser-
vation in the sample; it does not compare year-to-year changes. Add to this
the fact that the tax rate has moved generally upward through the period
rather than, for example, oscillating around a flat trend line. We feel reasonably
confident that by the 1950s the economy had adjusted to the fact of high
corporation tax rates and that in the 1930s it had pretty well adjusted to the
relatively lower rates then prevailing. If this 1s the case, the bulk of the variance
being explained in our regressions was between positions reasonably close to
long-run equilibrium, and the assumption that the capital market did function
to reflect in the noncorporate rate of return the influence of tax changes is
closer to being correct than the alternative assumption of no linkage between
changes in the corporation tax rate and the rate of return on capital outside
the corporate sector. We therefore would draw the conclusion from regressions
(9.12.3) and (9.13.3) that capital probably bears close to the full burden of
the corporation income tax, and possibly somewhat more than the full burden.

v

To summarize, we have shown that the K-M estirnates of the effect of
changes in the corporation income tax rate upon the gross rate of return to
capital in the corporate sector are subject to 2 strong positive bias. The gross
rate of return has been high, during the period they examine, in times of
prosperity and of mobilization or war; it has been low in times of depression
or recession. Coincidentally the corporation tax rate was at its lowest levels
during the depression years, reached its peaks during World War 11 and the
Korean war, and remained at relatively high levels during the prosperous
years of the late fifties. By failing to introduce variables which adequately
capture the influence of cyclical and wartime phenomena, K-M have produced
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estlmzf\tes in which a good part of the effects of these phenomena upo f
rates is attributed to changes in the corporation income tax rate Fon prott
W.hen we introduce a cyclical variable — the employment ;'atema d
wartime dummy variable as added explanatory variables in the K-M r ares.
sions, t}:lt‘, estimated effect of changes in the tax rate upon the profit rat:gf?ﬁ_
dramatlc.ally. Instead of implying the more than 100 percent shifting of :hs
corporaftlon tax which K-M found, our estimates imply that ca itgl b .
approximately 100 percent of the burden of the tax. ’ =
In part IIT we examine in detail K-M’s objections to the use of the empl
ment rate (which we recognize to be an cndogenous.variable of a bl‘(f) SY'
system) as a proxy for-the exogenous forces producing cyclical movemznt'3 .
_ We_ show there that our estimates are subject to two types of bias, both S;'
which lead to an overstatement of the effect of tax rate changes on ’the gr .
profit rate. The fact that these biases are positive only strengthens our ar, urgn Osi
that the K-M estimates grossly overstate the true effects of tax char? es o
profits; and if the biases in our estimates are important in magnitfde 0;
3 . * - ’
tﬁig:;:; :iigozagzi;zn?zx'mdeed be bearing more than the full burden of
We remain impressed by the difficulties, brought out in the introduction to
this essay, of making inferences concerning tax incidence from time-series dat
In partl'cular, we notc that we have not undertaken the task of ex lorina.
alternative formal models which could conceivably improve upon thfa) basii
K-M framework. We have instead operated within that framework, modifyin
(it .on_ly to the extent of incorporating the cyclical andlwartim(; variagi :
Within this focus, we feel that we have shown unequivocally that the K—i}
pro‘cedurc, corrected so as to reduce the bias stemming from the proxy role of
thfen: tax variables, does not lead to their conclusion of more than iOOY ercent
shlf.tmg of the corporation income tax but, rather, to the conclusi(f)n th
caplt?l bears approximately the full burden of that t'z;x. o
It is nf)tcworthy, however, that our results suggest that the incidence of the
corporation ir.lcome tax lies within the range obtained by Harberger [1962]
using an entirely different approach. He developed a general equilibrium,
‘model of two sectors (corporate and noncorporate), in which the corporation
income tax was viewed as a tax on the use of capital in the corporate sector
In that model, the incidence of the tax was shown to depend critically on thre(;
key parameters: the elasticities of substitution (a) between the products of the
two sectors, (b) between labor and capital in the production of the corporate
sector’s product, and {c) between these same two factors in the productI;on of
the .noncorporate sector’s product. Then, applying a range of plausible values
for .these three clasticities, Harberger estimated that the plausible range for
capital’s share of the total burden of the corporation income tax lies bt’f
90 and 120 percent. e
Thus, to the extent that one is willing to accept the general framework set
out by K-M and to run the risks of time-series analyses, one might construe the
present paper as providing an independent confirmation of Harberger’s earlier
re.s.ults. We are too skeptical to make such a claim, however, and rest our ca.
with the assertion that K-M’s conclusions are not valid, ’ "
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Appendix I Corporation Tax Shifting: A Response
Marian Krzyzaniak and Richard A. Musgrave

We welcome the growing intetest in empirical approaches to corporation tax
incidence, of which the recent paper by Cragg, Harberger, and Mieszkowski
({1967]; referred to below as C-II-M) is the latest evidence. In evaluating
our earlier results (Krzyzaniak and Musgrave [1963]}, the authors claim to
have shown “unequivocally that the Krzyzaniak-Musgrave procedure, cor-
rected so as to reduce the bias stemming from the proxy role of their tax
variables, does not lead to their conclusion of more than 100 percent shifting
of the corporation income tax, but rather {o the conclusion [previously arrived
at by Harberger] that capital bears approximately the full burden of the tax”
(see Cragg, Harberger, and Mieszkowski [1967], p. 821). We do not think .
that their case sustains this claim, :

INTRODUCTION OF EMPLOYMENT VARIABLE

G-H-M hold that our lagged nontax variables do not sufficiently reflect the
current state of economic pressure, and that our current tax-rate variable
acts as a proxy for such pressure. The degree of shifting is thus believed to be
overstated, and to remedy this, G-H-M introduce a current-pressure variable,
defined as the employment rate E,. Following previous comments by Goode
[1966] and Slitor [19661, introduction of such a variable reduces the shifting
coefficient for our L, formulation, but (see C-H-M, equation [9.12.2]) the
coeflicient remains significant and still sustains the hypothesis of full Shifting.

However, G-H-M hold that this result still leaves a significant upward bias,
and offer a proof for this. We do not find their proof of upward bias conclusive,!

* The first step in CG-H-M’s argument is to show that g, in their equation (9.1} is biased upward,
According to their equation {9.6), the bias equals {2, — b1) = by Mpyel M, s, Granting this
formulation, we do not follow the conclusion that &, must be positive, It would have been
helpful to show that b, is estimated from

Miygs Mg
B = My Mypp — MygeMyp _ Mypge  Mpy
* MigrMpp — Mpgr Mg Mpgs Mgl
Mpz+ Mzg

Granting C-H-M’s assumption that all the momenis are positive, it does not foliow that b, must
be positive as well. It may be negative, depending on the actual values of the moments, Since

Reprinted with permission from "GCorporation Tax Shifting: A Responsc” by
Marian Krzyzaniak and Richard A, Musgrave, and “Corporation Tax
Shifting: Rejoinder’” by John G. Cragg, Arnold C. Harberger, and Peter
Mieszkowski, Journal of Political Econam s vol. 78, no. 4 { July/August, 1970),
pp. 768-777. Copyright © 1970 by The University of Chicago.

s O




and even if an upward bias existed no evidence is offered that it is of significant
magnitude.

Omitting minor points of disagreement,? our position on the main issue
may be restated briefly. As we suggested earlier, our nontax variables may fail
to allow fully for current demand pressure, and the tax-variable coeflicient
acting as proxy for pressure may have an upward bias.® We now add that this
bias need not be upward but may be in either direction.* But this is only part
of the picture. The pressure variable actually introduced by G-H-M is endog-
enous, so that the resulting estimating equation ceases to be in reduced form.
Since the current-pressure variable may be affected by the very tax changes
whose effect is to be measured, the degree of shifting may thus be understated.

C-H-M feel sure that the economy cannot generate a high degree of shifting
and that, on balance, their corrections improve the result. We do not share their
intuition but consider this the matter under investigation.® In time, the issue
may be seitled by resort to a superior structural system, which leaves no doubt
that pressure is accounted for fully through predetermined variables and in
which the reduced form is estimated from a fully identified structure. But this

C-H-M do not offer. Until such superior model is available, the issue remains ' .

open.,

_INTRODUCTION OF DUMMY VARIABLE

C-H-M believe that during certain war years (1941-1942 and 1950-1952)
in particular, high taxes were caused by high profits, and not vice versa. They
feel that the combination of war and peace years results in a nonhomogeneous
sample, and to deal with this they introduce a dummy variable for the indicated
war years. The coefficient of the tax-rate variable is greatly reduced thereby

the R variable is unknown, the values of the moments are also unknown. The possihility of
negative bias in a similar situation is iltustrated by comparison of equations (2) and {3} in
Table 61, p. 44, of our original study, where introduction of the G variable raises the L coefficient
while giving a megative coefficient for G.

The second step in G-H-M’s argument is to prove upward bias of f; in their equation (9.2).
This again involves the claim that b, is positive, which we believe to be questionable, Moreover,
the second step requires knowledge of the: ¢c-coefficients in their equation (3.7) which, being
similar to (9.3), raises identification problems for alt . ’

2 Several of these points may be noted: (1} The G-H-M choice of the unemployment rate
ceems inferior to Slitor’s use of the GNP gap. (2) It would have been appropriate to use our
standard equation (Krzyzaniak and Musgrave [1963], p. 44, equation.[3]) rather than that
including the G variable, since this is our preferred formulation. (3} If a current-pressure
variable is used, use of the lagged variables becomes unnecessary, and they should be dropped.
{4} As the G-H-M equation containing E, is not in reduced but in structural form, estimation
by least squares heecomes questionable. (5} Tt should be added finally, that our interpretation
of our earlier finding has been to emphasize not the point estimate of 4, say, 1.339 shifting
coefficient, but rather the streng support for the hypothesis of high shifting. See Krzyzaniak
and Musgrave ({1963], pp. 46-49).

% See our response to Goode and Slitor, in Krzyzaniak ([1966], p. 248).

48¢en. L.

5 C-H-M hold that our results, if valid, would call for a complete reformulation of price theory.
We think this is an exaggeration. Restrained monopoly pricing, satisficing, sales maximization
under profit constraint, signaling among oligopolists, profit-oriented wage bargaining, price
umbrelias, all may explain substantial shifting in the context of a more or less traditional price
theory (see also Krzyzaniak and Musgrave [1963, chap. 1, and p. 46, n. 4]). ' ‘

oYy

(st-:c] S—H-M, equatxf)ns [9.12.2], [9.12.3]), its standard error is more than
triple ,.a{ld the f-ratio becomes less than one. While this does not dem
ZEero f;hlftlng as C-H-M conclude, it does suggest that the model donStrate
permit us to choose between the hypotheses of zero and full shiftin ngS -
we cannot accept G-H-M’s procedure in dealing with the war yeai‘; e
. The C-'H—M result is obtained by adding the dummy variable to' the pri
1ntx:oductfon of the £, variable. We find that the result differs if th cle -
v.?lriable is introduced without first adding £, This procedure ivz s vers
high and significant shifting coefficient, with an insignificant cfefﬁ(szia tV ?ry
the dum{ny variable.® G-H-M’s results thus hinge wholly on the com jn docri‘
e_f‘Tect of 1n.troducing.b'oth the £, and dummy variables. As these vari:fblLl o
highly collinear with the other variables in the system,? it is not surprisi . Zre
the va‘Iue of the coefficients should change sharply an;i become insipr:;;‘:;i tt *
While we do not know whether or how the shifting process diﬁ'erfd bct‘::c'
war and peace years, we are prepared to test this possibility.® To us, a m o
constrluctwelapproach is to omit the war years and to re-esti;llate 01.;1‘ ear;)i:3
i?u;tloré fc:r t%le nonwar years only. We find that the shifting coefficient rcmain:
I{‘gh an mgryﬁcan_t and does not differ greatly from that for the total period.?
. t 1€ E,; variable is added, the shifting coefficient remains above one but its
significance is reduced.’® However, the loss of significance is not n, ;1 1
great as results in the C-H-M formulation {equation {9.12.3]) e
‘ A furtper and better way of testing C-H-M’s hypothesis of ﬁonhomo eneit
15 to retain all years in the equation but to estimate separate shifting coef%cicrlltz

¢ The resulting equation is

¥, = .2028 + .0158AC, , — 05587, , — 6837 J, — .3001G, — 014,
[.0638] [—.1995] [—4.550] §—2.1171] {—.8517]‘
+ L.8619L,, R, = 984,
The t-scores are reduced and overshifting b 1 e
other variabies it e uting becomes very high, reflecting colfinearity of W, with
? See Farrar and Glauber [1967],
?l(r}e;;._t{hi?t low correlation levels.
L-H-M at one point suggest that during the war period the correlati
gfznpx;iti ;gcinghdta)f ra‘tcs.ratht:r than yice-versa. This is indeed a i?ggltﬁa?;:;cpt:sligg?l
dissol‘?’es " thiermz with 11}c1dt?ncc _ana]ysls..lf tax rates are endogenous, the incidence conce z
iseols I.f o s case, nothmg is gained by introducihg W. The only way out is to omit t}llj
P . -H-M do not claim reversal of causation but only a change in the nature of thz

reaction to taxcs, thﬁlc are se al ways U men,; 1 T
veral wa to acco t for this C wh t W
> n y & g ch in duction of

* Using the peace years only, we obtain

Y, = 3315 + 6523AC,_, — 6101V, — 1§
X _i— BI0IV,_, — 1.0199), + 1.2853, R, — 95
[2.1145]  [-2.079] [-3.0642] [3.0772]" -
for our preferred equation, and '

¥y = 2615 + 2754AC, , — 1478V, , — 7358, — 51256, + 1.9838L
[1.4682] [~ .8720] [-3.0778} [3.4863] [3.9061]
if G is included. o = 80,
' Adding E, this becomes

who show that dummies turn collinear with other variables

Y, = —.1802 + .2245AC,_, + .0590¥,_, — 8755/, — .4086C, + 4BOTE
£1.2000] [.2863] [—3.4829] [ 252801 [1.5661]
1 OL1524L, R, — 975,
[1.9432]
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for the two sets of years. The results show that the shifting coefficients do not
differ greatly between the two periods, and remain significant.1* All this
venders one skeptical about whether the presumed nonhomogeneity indeed
exists, Application of Chow’s test supports this skepticism and shows that the
years in our sample are fairly homogeneous.12 In all, these results suggest that
inclusion of the war years in the total sample is justified and that introduction
of a dummy variable is not called for.

RELATION TO HARBERGER MODEL

G-H-M then proceed to use their tax coefficient of about .5 to verify Har-
berger's [1962] earlier model. This is not the place to consider the realism
of that model, nor do we want to query why C-H-M bother to verify it with a
coefficient which they show to be totally insignificant. Our concern is only
with whether this conclusion (assuming their cocflicient of .5 to be significant)
is in fact relevant to Harberger’s earlier reasoning. :

The essence of the earlier Harberger model is that introduction of the
corporation tax {or of a rate increase) leads to capital flow from the corporate
to the unincorporated sector, thereby raising corporate rates of return before

"tax in order to equate net rates of return in both sectors. This means that the
adjustment is made over a period sufficiently long to permit the required
capital flow. Gur model, and with it the C-H-M estimate, derive the tax-rate
coefficient from a system in which the tax rate is unlagged. While use of an
unlagged tax variable does not mean that the entire effect must occur in the
same year (see Krzyzaniak and Musgrave [1963], p. 64}, it does suggest a
process which is quite speedy and which hardly permits occurrence of the
capital flow needed to implement Harberger’s adjustment mechanism. Yet,
the C-H-M reasoning implies that the adjustment was of this sort.

C-H-M do not raise this point explicitly, but the issue seems to be touched
on in a brief passage, where it is argued “that a regression analysis of this type
in effect compares the lewels of the variables at each observation with those at

- every other observation in the sample; it does not compare year to year changes”
(Cragg, Harberger, and Mieszkowski [1967], p. 820). We are unable to
follow the reasoning involved in this statement, or to discover the statistical
theory on which it is based. If the time-series regression yields significant
coefficients for an unlagged variable, while experiments with lagged variables
fail to do so, one is justified 'in concluding that the effects come about in a

11 The resulting estimate for our preferred form is

Y, = 2856 4 4940AC, ; - 5557V, 4 — 7331 ], + 118510 + 1.3416L1%,
[2.7576] [—2.7772] [—3.6060]  [5.250] [11.0145]
R, = 973,

where LY applies for peace ycars, being set equal to zero in war years {1941, 1942, 1950, 1951,
1952}, and vice versa for ¥,

12 Egtimating Chow's equality-of-coefficients test for equation line 4, table 6-1, p. 44, in
Krzyzaniak and Musgrave [1963], we obtain F, = 1.135, while the critical value at 95 percent
{with 5 and 15 degrees of freedem) is 2.9 (see Johnston [1963], p. 138).
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Appendix II Corporation Tax Shifting: Rejoinder
John G. Cragg, Arnold C. Harberger, and Peter Mz’eszkaw;vki

If there is anything in our paper which the response of Krzyzaniak and Musgrave
(hereafter referred to as K-M) has caused us to regret, it is the sentence from
which they quote in their initial paragraph. It is, and has from the beginning
been, our judgment that the pitfalls associated with estimating corporation-tax
incidence from time-series data, in K.-M fashion, are too numerous and serious
for the results to be trustworthy. Section I of our paper concludes: “‘we do
not in any way contend that our modifications of the K-M procedures and
experiments adequately cope with the difficulties listed above. Our purpose,
in fact, is the much more modest one of showing that making highly plausible
and theoretically justified modifications in experiments of the K-M type leads
to a reversal of the main conclusions and that, therefore, at the very least,
serious doubt is cast on the validity of K-M’s conclusions.” And our concluding
paragraph reads: *“Thus, to the extent that one is willing to accept the general
framework set out by K-M and to run the risks of time-geries analyses, one
might construe the present paper as providing an independent confirmation of
Harberger’s earlier results. We are too skeptical to make such a claim, however,
and rest our case with the assertion that K-M’s conclusions are not valid.”
Fven the paragraph containing the offending phrase begins: “We remain
impressed by the difficulties, brought out in the introduction to this essay, of
making inferences concerning the incidence from. time-series data.” Yet the
_ phrase is there, its spirit is out of tune with our basic position, and we (particu-
larly the middle author, whose temptation is probably most responsible for this
lapse) are sorry. Qur purpose was to demonstrate, without accepting K-M’s
framework, how sensitive were their results to plausible and indicated changes.
Given our skepticism about the framework itself, it was inappropriate for us
even to hint that our experiment might conceivably be taken to confirm
Harberger’s earlier results.

With the above expiation, we are in a better position to confront K-M’s
result that an alternative method of dealing with the years of war and mobili-
zation (1941-1942, 1950-1952) — simply leaving them out — produces a
shifting coefficient substantially higher than that obtained by us. This simply
confirms what we were trying to say in our paper. Making modest and ap-
parently quite plausible changes in specification, grossly different results are
obtained. This suggests, as we claim, that one should be skeptical and cautious
about the framework generating such fragile and volatile outcomes.

While we find that when K-M eliminate the observations for 1941-1942
and 1950-1952, their results simply underline one of cur main points, the same
can not be said for their calculation of separate coeflicients for L and L{¥
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:m their equation (5), footnote 11. Here we must demur outright. Qur contention
is that the years in question exhibited {for reasons extraneous to corporation
taxes themselves) high profits and high taxes as compared with normsl cars
Our argument thus refers to the infercept of the profit function; we do n:t sa .
anytl?mg about whether, within' this small subset of ycars, the pI‘Oﬁt-ta)Y(
function had a significantly different slope from that of other’ years, We ar
therefore both unperturbed and unconvinced by the K-M ﬁnding. that thc
coefficients of L{" (for the peace years) and L{¥ (for 1941-1942 1950—1952;
are not si.gniﬁcant]y different from each other, We find 1t mor(; appropriate
to use a 31vng1¢ tax variable L,, and either to introduce a dummy variable for
the years in question (as we do) or to throw out these observations entirel
(as K-M do in their equation [2]). ’
Our final point relates to the fact that there is an upward bias in estimates
of the tax-shifting coefficient derived from equations of the K-M type, even
when they are *“‘corrected,” as we suggest, to include a variable reﬂccti;]g the
degree of employment (or some other indicator of the cyclical stage of the
ﬁCO{lOI‘ny). K-M fault us for running regressions in which the employment
var.'lable {endogenous to the system) appears on the right-hand side. But in
point of fact all of section I1I of our paper is devoted to a demonstration that,
precisely for this case, upward biases of two types exist. ,
The first type is a specification bias, To demonstrate that it exists, we postu-
late a true (but possibly unobserved) exogenous cyclical variable, R, which
appears along with the tax rate {and possibly other exogenous Variaiales) in
the reduced-form equation {9.7) determining the employment rate, E: '

{9.7) E,=c¢g+ L, + R+ 7,

f'I‘hls equati.on is solved for R,, and the result is substituted into the true reduced-
orm equation (9.3} determining ¥, the gross-of-tax rate of return in capital:

(9.3) Y,, = by + b,L, + bR, -+ w,.

The resulting equation is:

09  T,= (bo—%) + (51—1)2_61)—]:14‘5_23,:-{* (wt’—b—zv)
€a 6/ 7 6 & 1

We are interested in the coefficient of L,. The true causal influence of L, on
Yﬂ. is measured by b, in the true reduced-form equation. The coefficient otf Y
estimated from (9.9) will be subject to a specification bias of —b,¢,/c,. Since ct
and &, (measuring the impact of our cyclical variable on empioyrznent and2
pr{?ﬁt rates, respectively) are positive, and since ¢, {measuring the true impact
f’f increased tax rates on employment) is presumably negative, the net effect
is for the ill-specified coeflicient of L, in equation (9.9) to be g;eater than the
correctly specified coeflicient of L, in equation (9.3). On this point it appears
.that K-M did not understand fully what we were doing. In our discussion it
is f:lcar that the coefficients of equations (9.3} and (9.7) are the true (not
estimated) reduced-form coeflicients; yet, when K-M argue that the sign
of the bias might be negative as well as positive (their n, 1}, they act as il &

referred to an estimated cceflicient. To this we can only respond that it is noi
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he case. K-M may conceivably (though we doubt it) be willing to assert that
he (rue impact of an exogenous increase in the cyclical variable upon gross-of-
tax profits can plausibly be negative, but we must insist that what they say in
footnote 1 about the corresponding estimated impact simply is not relevant to
our argument. ’

The second type of bias is estimation bias, stemming from the fact that the
employment variable E, is endogenous. In our equation (9.117) we derive an
expression for this estimation bias: '

foM, Mzt
f1 —h= 2o LY M .
MLz“MEE — Mg Mez*

Here f, is the true coefficient of Ly, equal to (b — botyfes) I equation {9.9).
It is already upward biased due to specification error. The quantity fiis the
instrumental-variables estimate of f, when Z,* is used as the instrument for L.
K-M assert (p. 769) that “the pressurc variable actually introduced by C-H-M
is endogenous, 0 that the resulting estimating equation coases to be in reduced
form. Since the current-pressure variable may be affected by the very tax
changes whose effect is to be measured, the degree of shiffing may thus be
understated.”” The expression for bias in equation (9.1 1) contains one “true’’
cocfficient {fp, measuring byfe, in [9.9'] and presumed to be positive), one
anobservable sample moment M,z (measuring the presumably positive relation
between disturbances in equation [9.3] and the level of employment), and
four observable sample moments (Mgze, Mrpz» Mpgg,. and Mgy)- K-M’s
comment, cited above, appears to conjecture that a rige in the tax rate would
reduce profits not only directly but alsoindirectly, through dampening economic
activity. The true total effect, they seem 10 say, would be greater than the
direct effect as measured by f;. There can be no doubt that the causal chain
postulated by them is plausible; however, it must be recognized that itis a
statement about Mpze in equation (9.11"). And Mgz 1s an observable sample
moment, which happens to have a positive sign, rather than the negative one
that their hypothetical causal chain postulates. We will not deny that in some
conceivable future samples of U.S. data, Mggz. will turn out to be negative,
leading to & negative rather than positive estimation bias in the tax-shifting
coefficient. But in their own sample Mpzs is positive — in our view because
of the fortuitous historical accident that corporation income tax rates were
low in the 1930s (when there was substantial slack in the economy) and high
in the late 1940s and 1950s (when full employment prevailed save for relatively
mild recessions). This is both the reason why we feel that a cyclical or, as K-M
putit, a “pressure’’ vyariable must be incieded and the reason why, when it is
included, the tax-shifting coefficient is subject to an upward estimation bias.

(9.11)
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