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PREFACE 

THE INCIDENCE OF the corporation income tax has been a much discussed 
problem, and views thereon are implicit in many arguments about tax policy, 
including the equity of the tax structure, tax effects on growth and so forth. 
Diverse conclusions have been drawn from the observation of general data, 
and some of these have shaken the traditional proposition of no short-run 
shifting. Such conclusions, however, are of limited value. They do not 
isolate the effects of changes in tax rates, changes which are prone to occur 
precisely in periods when many other factors in the economy change as well. 
This study is a first systematic attempt to isolate the tax effect. 

To begin with, one must decide just which consequence of the corporation 
tax rate is to be measured. Is it the effect on prices, wages, factor shares, 
income distribution by size brackets, the rate of return on capital, the level of 
investment, excess burden , or capital movements between sectors of industry? 
And is one to mea ure the short- or long-run consequences of the tax? Our 
choice has been to focus on taxation effects on the rate of return, and to 
measure those effects which come about rapidly and may be observed in the 
short run. Our results, therefore, give by no means the entire picture, but 
they should provide a basis for the exploration of other a pects. 

Our first task was to e timate the rate of return on capital as a function of 
certain predetermined variables, including tax variables. The econd was to 
translate the regression coefficient of the tax variables into measures of the 
degree of shifting. In this connection, one must choose among various 
measures, all of which are logically valid but have different properties and 
may record different degrees of shifting for the same situation. This compli
cates matter , but must be made clear to avoid confusion. 

Our study was launched in 1958-59 at the University of Michigan, resumed 
in 1960-61 at the Johns Hopkins University, and completed at Princeton and 
Wayne State University. It was made pos ible primarily by grants from the 
Merril Foundation for the Advancement of Financial Knowledge and from 
the National Science Foundation. Supplementary help was received al 0 

from the Ford Foundation Economic Re earch Programs of the Univer ity of 
Michigan and of the Johns Hopkins University, from the Brookings In titu
tion, and from Wayne State Univer ity, especially its Computing and Data 
Proce sing enter, operating with the support of National Science Founda-
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tion grant number 19981. We expre our thanks for this support and hope 
that the money was well invested. 

Thank are due also to Peter Briant, Ryuzo Sato, and Earl A. Spiller who 
participated in the project at earlier stages, and to many of our colleagues, 
e pecially Profe sors Carl Christ and Arthur Goldberger, who have con
tributed helpful suggestion . 

Spring, 1963 
Marian Krzyzaniak 
Richard A. Musgrave 
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CHAPTER 1 

INTRODUCTION 

THE SHIFTING AND INCIDE CE of the corporation income tax have 
been theorized about at great length. 1 This discussion has been inconclusive, 
but a brief review of the main arguments will help in interpreting our empirical 
analysis. 

To review the theoretical argument, we shall assume that the corporation 
tax is substituted for another tax of equal yield, thus permitting us to focus 
on differential incidence and to disregard the public-expenditure problem. 
Also, we shall assume that the tax substitution is in the context of a full
employment economy, thus permitting us to disregard effects on the level of 
employment, and to focus on the distribution, growth and allocation aspects 
of the problem. 

Short-Run Adjustments 

In the traditional approach, a distinction has been drawn between the 
short-run and the long-run effects of the tax. To avoid misunderstanding it 
should be made clear just how these terms are to be used. Two sets of dis
tinctions must be kept apart. 

1 The following items are but a sample of the long literature on this topic: F. Y. Edge
worth. Papers Relating to Political Economy (London: Macmillan & Co., Ltd., 1925), 
vol. II, p. 97; also see A. Cournot, Researches into the Mathematical Principles of the 
Theory of Wealth, ed. I. Fisher (New York: The Macmillan Co .. 1938), p. 68 (first pub
lished 1838); Knut Wicksell, Fman::theoretische Untersuchungen des Steuerwesen Sch wed.en's 
(Jena, Germany, 1896), pp. 11-20: Edwin R. Seligman. Studies in Public Finance (New 
York: Toe Macmillan Co. 1925). pp. 59-84; H. Dalton Principles of Public Finance 
(9th ed.; London: Routledge & Kegan Paul, Ltd., 1936), pp. 81--85; Richard Goode, 
Corporation Income Tax ew York: John Wiley & Sons, 1951). pp. 47-54. Also see the 
Report of the Commission on ational Debt and Taxation (Colwyn Report), (London: 
H. M Stationery Office, 1927), Hansard 2700; D. H. Robertson, "The Colwyn Committee. 
the Income Tax and the Price Level," Economic Journal, vol. 37, no. 142. December, 1927, 
pp. 566-581, reprinted in R. A Musgrave and Carl Shoup (eds.), ReadiJZgs in the Economics 
ofTaxation, American Economic Association (Homewood, Ill: Irwin, 1958, pp. 297-311); 
W. H. Coates, "Incidence of the lncome Tax_" Appendices to the Report of t/ze Commission 
on National Debt and Taxation (London: H. M. Stationery Office, 1927), pp. 65-113. 

1 



2 The Shifting of the Corporation Income Tax 

One distinction, theoretical in nature, is between effects which come about 
:rapidly, and effects which are slow in working themselves out. The rapid 
type is referred to as ••short-run effects, and the period is set sufficiently 
short (one or two years) so as to exclude changes in capacity. The vehicle by 
which the «short-run'' effects come about must thus be through changes in 
prices received or wages ( or other cost payments) paid, with capacity constant. 
The slow type is referred to as «Jong-run'' effects, and may come about only 
over a period sufficiently long to permit changes in capital stock, with corre
sponding adjustments in prices and costs. 

Another distinction, observational in nature, is between results which show 
up if taxation effects are measured over a short period, as against results 
which show up only if a long period is examined. Long-run effects, as just 
defined, cannot show up in the first case; but short-run effects, as here 
defined, may prevail and be observed even if a longer period is examined. 
The «short-run" effect as here defined may thus have important consequences 
for the longer run; and if «Jong-run" effects are absent or unimportant, the 
"short-run" type of effects (which do not involve changes in capital stock) 
may indeed dominate even the observed long-run consequences of the tax. 

Since the model here developed observes effects coming about within a 
year, and since fixed capital adjustments are hardly poSSiole within that 
period, our results correspond to the theoretical concept of short-run effects. 

Regarding the short-run effect, economists from Cournot on have argued 
that a profits tax will not affect optimum output under conditions of profit 
maximization, be it for monopoly or perfect competition. Consequently, 
prices and the gross (i.e., before tax) rate of return on capital must remain 
unchanged. This dictum was qualified later by recognition that taxable profits 
may contain variable cost elements, that changes in tax rates may act as a 
signal in oligopoly pricing, that the monopolist may use restraint in maximiz
ing profits over the short run, aiming at a <fair" net (after tax) rate of return, 
that the profits tax may play a role in wage demands in collective bargaining, 
etc. All these elements may cause some degree of adjustment in prices or 
wages and may affect the gross rate of return. Short-run shifting may result 
from market imperfections, without contradiction with conventional price 
theory. 

The businessman, however, has been skeptical regarding the entire ap
proach of marginal cost pricing. His position has been that taxes are treated 
as a cost when determining prices, be it as part of a "full-cost-pricing" rule, 
by application of a conventional mark-up rate defined net of tax, or by pricing 
to meet a net of tax target rate of return. According to these formulae, a 
chan&e in tax rate leads to an adjustment in price. The profits tax becomes 
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a quasi sales tax. The fact that such a price policy is not consistent with the 
usual concepts of profit maximization does not disprove its existence. In all, 
it appears that the economist, speaking from his theoretical insight alone, 
cannot rule out the possibility of short-run shifting. Surprising or not, we 
shall find that our statistical results are compatible with the businessman's 
views. 

Long-Run Adjustments 

While the traditional view holds that the short-run effect of the tax is to 
reduce profits and the rate of return, this reduction is then expected to depress 
capital formation in the long run. Thereby the burden may be spread from 
owners of capital to other groups. This raises two problems: First, there is 
the question whether and how the level of capital formation is reduced· and 
second, there is the question of how such reduction in the rate of capital 
formation as results will affect factor shares and the rate of return on capital. 

Theoretical reasoning regarding the effects of a profits tax on the level of 
private capital formation is most difficult. It can be no more conclusive than 
is the underlying theory of investment behavior. Unfortunately, the state of 
this theory is quite unsatisfactory. Different hypotheses give different answers. 
If the investment function is taken to be of the accelerator type then the tax 
effect can operate only through changing the level of total expenditures. In 
the full employment context investment can not be affected by the tax. If the 
investment function is of the propensity-to-invest type, taxation effects may 
operate via the resulting reduction in the internal supply of funds. These 
effects will be restrictive but the resulting reduction in investment cannot 
exceed the tax yield. Using a profitability type of investment function, the 
tax effects may operate via effects on the rate of return. In this case, much 
depends on the nature of the tax especially on the loss treatment, and it is by 
no means certain that investment will be curtailed. 2 However. if it is, the 
magnitude of the reduction in investment may exceed tax yield. Such effects 
as result are likely to require more than a year and may extend over several 
decades. Again, many outcomes are possible and the problem cannot be 
solved by theorizing alone. 

A$3ume now that the tax does reduce the rate of capital formation. The 
resulting effects on factor incomes then depend on the form of the production 

2 See Evsey D. Domar and R. A Musgrave, "Proportional Income Taxation and Risk 
Taking," Quarterly Journal Of Economics, vol 58, May, 1944, pp. 387-422; and James E. 
Tobin, "Liquidity Preference as Behaviour Towards Risk," Review of Economic Stu<iles, 
ser. 2, vol 25, February, 1958, pp. 65-87. 
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function for a growing economy. If it is in the nature of a constant return to 
scale-type Cobb-Dougla function, factor shares will remain unchanged. At 
the same time, the rate of return to capital and labor will change, depending 
on the parameter of the y tern. Looked at in ab olute terms, capital and 
wage incomes in future years will be below the level which would have been 
obtained under higher in e tment. What these results indicate with regard to 
" hifting" or "incidence" of the tax, depends on one's definition of these 
terms. For instance, if incidence i defined in terms of re ulting changes in 
the distribution of income after tax, the tax may be aid to stay put, since the 
profit hare after tax ha declined; but if incidence is defined in terms of 
changes in absolute income, labor bears part of the burden. The results 
become more complicated if we a sume a non-Cobb-Douglas type of produc
tion function, in which ca e factor shares before tax may change as well. 

Complications 

The preceding di cussion assumed that the corporation tax is a truly general 
tax on profits. Thi must now be corrected since (1) the tax applies in the 
corporate sector only, and (2) different treatment is given to earnings on 
equity and debt capital. Al o, (3) there i the problem of separating tax 
effects from government expenditure effects. 

I. Since the ta applies to the corporate sector only, it may induce a 
movement of capital from this sector to the unincorporated sector. Particular 
corporations may be di incorporated, or there may be a reallocation of 
capital toward indu tries which are characterized by unincorporated firms, 
i.e., capital may flow from manufacturing to real estate. The latter adjustment 
may be expected to occur over a longer period. A a result of such capital 
movement, the gr ss rate of return in the corporate sector may rise while 
that in the other ector fall .3 In such a ca e, an isolated view of changes in 

3 This aspect is emphasized by Arnold . Harberger in "The Incidence of the Corporation 
Tax," The Journal of Political Economy, vol. LX , No. 3, June, 1962, pp. 215--40; and 
"The Corporation Income Tax: An mpirical Appraisal," in Tax Revision Compendium, 
vol. I, Committee on Ways and Means, Nov. 16, 1959, pp. 231-51. 

Without entering into an evaluation of Harberger's model, it may be useful at the outset 
to relate our analysis to his, even though this anticipates some of the later discussion: 

I. Harberger's analysis is deductive, drawing conclusions regarding the consequence of 
the corporation tax from assumption regarding market structure, production functions, 
etc. The analysis of this study takes an empirical approach, without a priori assumptions 
about market structure. 

2. Harberger allows for a time sufficiently long for all necessary adjustments, including 
adjustments in capital (be it inter-industry movement or total), to occur. Our analysis 
attempts to measure the con equences of a tax rate change which come about within a 
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the gross rate of return in the corporate sector may suggest shifting. At the 
same time, there may have been no shifting in the more significant sense of 
passing the burden from the total (corporate plus unincorporated) capital 
share to the labor share or to the consumer. Even though capital flows 
readily in response to differential returns, the total capital supply may be 
inelastic, and changes in the total capital share which result from reallocation 
may be relatively minor. At the same time, by inducing capital movement to 
other industrie , the tax may reduce the efficiency of resource allocation and 
give rise to an excess burden, such as is u ually discussed in connection with 
partial excise taxes. Such a burden may result even though the total gross
profit share remains unchanged. 

In appraising the importance of capital movement to the unincorporated 
sector, it should be noted that what matters is not the absolute level of cor
poration tax alone, but the difference between the total rates which the tax 
system as a whole impose on the inve tor in the corporate and in the unin
corporated sectors. This involves individual income tax rates, capital gains 
treatment, and other aspects of the tax sy tern as well. 

2. Since the tax permits deduction of interest on debt capital but doe not 
allow deduction of imputed interest on equity capital, it may induce substitu
tion of debt for equity finance. Thi may result in an increase in the gross rate 
of return on equity, so as to leave the net rate unchanged. At the same time, 
there may be no change in the gross rate of return on total capital, i.e., the 

short period, i.e .. a few years. Therefore, the effects of changes in capital stock in the 
corporate sector enter to a very limited degree only. 

3. Harberger's assumptions of competitive market tructure, and, 1f we read 11 correctly, 
even his interpretation of the monopoly case (111 terms of mark-up rather than factors such 
as restrained monopol:,, or oligopoly pricing) arc hard to reconcile with our statistical 
results, or vice ver a. If there is a quick and persistent recoupment of the tax prior to capital 
adJustments, the need for reduction of capital in the corporate sector and for equalization 
with other sectors (which is the essence of Harbcrger's analy 1s) is diminished. 

4. An exces burden problem, though in some\, hat different form, may arise whether 
price changes through the Harberger mechanism or through revision of admini tered 
prices, as implied by our results. 

5. Harberger de-emphasizes the possibility that total capital formation i depressed by 
the fall in the net rate of return (all ectors) \ hich re ults in his system. But suppose such 
a result would follow. Then the implications for total capital formation and growth differ 
greatly, depending on whether an observed price nse in the corporate sector reflects 
(a) the rate of return being re tored by "ad1mn1stcred" pnce and or wage changes, in which 
ca c the net rate of returns is not reduced to beg111 with and no adver e effects on capital 
formation result; or (b) the net rate of return being equalized with the non-corporate 
sector through inter-sector capital nows. 111 which case total cap11al formation 1s retarded. 
This point eems to be mi ·sed in a recent tatement by the Committee for Economic De
velopment. See Red11ci11g Ta.t RMes for Prod11c1io11 wul £co110111ic Cro11·tli, Committee for 
Economic Development, Dec., 1962, p. 22. 
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ratio of profit plu debt. A far a effect on the di tribution of total income 
between capital and wage income are concerned, there ha been no shifting. 

t the ame time the po ition of inve tor in equity will have u!Tered relative 
to that of inve tor in debt. The net rate of return per unit of ri k taking 
enJoyed by equity holder will decline relative to that enJoyed by bond 
holder ;1 and the ratio of profit after ta to intere t payments ~ill fall. 
Moreover, a further type of e ce burden may ari e. 

The importance of the e complication in the concrete etting of the 
corporation tax depend on how readily the unincorporated form of enterpri e 
may be ub tituted for the corporate form, how readily capital may move to 
the unincorporated ector, and how readily debt finance may be sub tituted 
for equity finance. It may well be that the e choice are determined largely by 
non-tax factor ,0 o that the e two type of tructural adju tment are rela
tively unimportant. everthele , they mu t be kept in mind, e pecially when 
interpreting the behavior of variou indicator of hifting. 

3. In analyzing ariou taxation effect -be it the broader problem of 
incidence or the narrower i ue of re ulting change in the rate of return
the que tion alway remain how uch effects can be eparated from the 
effect of other element of budget policy.6 In theoretical rea oning, one may 
con ider the re ult of changing a particular ta rate while holding public 
e penditure and other ta e con tant. Thi concept of "ab olute" effect 
erve the purpo e of focu ing n the pecific tax change. But placed in a 

general equilibrium context, it i awkward becau e it implie aggregate
demand effect and re ulting change in price level or employment. Thi 
difficulty may be a oided by con idering imultaneou changes in the ta 
rate and in public expenditure . Thi concept of "budget" effect in turn ha 
the disadvantage of mixing tax and expenditure effects, which is not the mo t 
intere ting problem. final po ibility i to hold expenditure con tant and 
to e amine the effect of tax ub titution. Thi approach of "differential" 
effect may be the mo t ati factory formulation of the problem, from a theo
retical point of view. 

The empirical re ult of our theoretical model do not fall neatly into any of 
the e concept . To begin with, it would be hardly po ible to con truct a 

• See Franco Modigliani and M. H. Miller, "The o t of Capital, orporat1on Finance 
and the Theory of Investment," The American £co110111ic Review, vol. XLVIII, June, 1958, 
pp. 261 97. 

6 With regard to choice of financing instruments, this view is arrived at by M. H. Miller, 
"The Corporation Income Tax and Corporate Financial Policies," Research Paper, pre
pared for Comm1s ion on Money and Credit. 

6 ee R. A. Mu grave, The Theory of Public Fi11a11ce (New York: McGraw-Hill, 1959), 
Chap. IO. 
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model measuring "differential" effects. The best we can do i to aim at 
"absolute" effect , but even this proves difficult. It happens that changes in 
the corporate tax rate were highly correlated with public expenditure changes, 
making it difficult to isolate the two effect , and leaving u with a re ult which 
may come closer to that of budget effects than that of ab olute corporation 
tax effects. To a lesser degree, thi problem arises also with regard to changes 
in other taxes. 



CHAPTER 2 

A PRELIMINARY VIEW 

THERE H VE B E a number of attempt in recent years to draw empirical 
conclu ion on incidence, ba ed on the ob ervation of variou time serie . 
pertaining to profit , rate of return, and hare in national income. 1 Thee 
change are then imputed to ta effect and taken a an indication of shifting. 
In interpreting the ob erved change in the e indicator , it mu t be kept in 
mind that there are many influences at work other than the tax factor, and 
that without i olating the latter, only a crude impression can be gained. The 
purpose of thi tudy i preci ely to undertake an attempt at such i olation, 
but by way of introduction, a brief look at the general picture will be useful. 
Even here, it i important to define how hifting is to be measured. 

The concept of" hifting" and "incidence" are not easily defined and mean 
different things to different people. For the immediate purpose of this chap
ter, we need only to ay that" hifting" of the corporation tax relate to the 
recovery of the burden which the tax impose on the taxpayer, the "burden" 

'For a discussion of recent work along these line see B. U. Ratchford and P. B. Han, 
"The Burden of the Corporate Income Tax," ational Tax Joumal, Vol. X, No. 4, Decem
ber, 1957, pp. 310-24. 

Also, see M. A. Adelman, "The orporate Income Tax in the Long Run," Jo11mal of 
Political Economy, L V, Apnl, 1957, p. 152, Moms Beck, "Ability 10 Shift the Corporate 
Income Tax: Seven Industrial Group," National Tax Journal, Ill, September, 1950, 
pp. 248, 253 56; -. ary Brown, "The Corporate Income Tax in the Short Run," National 
Tax Joumal, Vil, September, 1954, pp. 240 41, John C. lendenin," ffect of orporate 
Income Taxes on orporate arnmgs," Taxes, IV, June, 1956, p. 396; Richard 
Goode, "Some Consideration on the Incidence of the orporauon Income Tax," Joumal 
of Finance, VI, June, 1951, p. 197; Eugene M. Lerner, and Eldon . Hendriksen, "Federal 
Taxes on Corporate Income and the Rate of Return on Investment in Manufacturing, 
1927 to 1952," atio11al Tax Joumal, Vlll, September, 1956, pp. 199, 202; John Lintner, 
"Effects of a Shifted Corporate Income Tax on Real Investment," ationa/ Tax Joumal, 
VIII, September, 1955, p. 235; Merton H. Miller, and John P. Shelton. "Effects ofa Shifted 
Corporate Income Tax on Capital Structure," National Tax Joumal, VI 11, September, 1955, 
p. 256; Richard A. Musgrave, J. J. Carrol, L. D. Cook, and L. I rane. "Distribution of 
Tax Payments by Income Groups: A ase Study for I 948," atio11al Tax Jouma/, l V, 
March, 1951, p. 14 16; Carl S. Shoup, "Some ons1derat1on of the Incidence of the 
Corporation Income Tax," Jouma/ of Fi11a11ce, VI, June, 1951, p. 187; J. Fred Weston, 
"Incidence and Effects of the Corporate Income Tax," atio11al Tar Jouma/, 11, December, 
1949, pp. 307,309,312,315. 

8 
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being the difference in his position as it is with the tax and as it would have 
been without the tax. The difference may be measured in terms of various 
"indicators," such as absolute profits, rates of return, or share in national 
income. The degree to which the potential burden (i.e., the burden which 
would result in the absence of any adjustment on the taxpayer's part) is 
a voided or recovered, indicates the "degree of shifting. "2 

A. INDICATORS OF SHIFTING 

We assume for the time being that the effect of the tax factor on the various 
"indicators" has been isolated and consider what their movement tells us 
about shifting. 

Types of Indicators 

Various possible indicators, most of which have been used in recent dis
cussions, may be arranged as follows: 

Table 2· I. Indicators of Shifting 

• xpressed as 

Rates of return Shares in value 
Sector Tax-induced on capital of added of 

change in Absolute 
amounts Corpe- All Corpe- All 

rations business rations business 

Corporations Profits only I 5 9 II 
only All capital earnings 2 6 10 12 

All business Profits only 3 7 13 
All capital earnings 4 8 14 

- -- -

A first way of looking at the problem is in term of absolute profits accord
ing to indicators 1-4. For obvious reasons this is less instructive than observa
tion of changes in rates of return or factor hare . The insight to be gained 
with regard to shifting from the hi torical pattern of financial data, such a 
given in this chapter, altogether depends on the validity of a uming that non
tax influences were ab ent on balance. This assumption i clearly ab urd in 
the case of absolute profits, if only for the reason that the capital tock grows 

2 For further conceptual di cussion, see Chap. 5 and Appendix C. 
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over time. It i le o regarding ratio such a rate of return or factor share 
which are at lea t partially elf-correcting. 

The rate of return indicator i of major intere l because it may be pre urned 
that inve tment activity depend on the rate of return, with its consequence 
for the level of capital formation, capital allocation, and growth. 3 Thi i 
formulated mo t broadly in indicator 8 by relating all capital earnings (profit 
plu intere t paid) to all capital. If the tax effect is to reduce the net rate of 
return, then inve tment a a whole ha become le profitable. quite narrow 
view of thi relation hip i given in indicator 5 by relating corporate profit to 
corporate equity. The effect of the tax on thi rate of return clearly doe not 
tell the whole tory. By inducing debt finance or capital flow into unincor
porated bu ine , the profitability of inve tment may be re tricted somewhere 
el e. The e effect are partially accounted for by indicators 6 or 7. 

The hare indicator i of intere t primarily becau e it relates to the di -
tributional effect of the tax. 1 The mo t comprehen ive picture i gi"en by 
indicator 14, which relate total capital earning to total value added by 
bu ine . If the lax reduce the share of capital, and if the capital share i 
di tributed le equally by ize groups than the labor share, then the tax tends 
to reduce income inequality. o uch definite conclusion can be drawn if a 
narrower view of the hare is taken, a in indicator 9. Indicators 10 to 13 
again allow for varying degree of comprehensiveness of the picture. 

If one con icier a period o hort that capital i held constant, the ab olute 
profit and rate of return indicator are in full agreement. If there are no 
non-tax factor affecting value added, there will al o be a general agreement 
with the movement of hare indicator . In the longer run, the absolute profit 
indicator are u ele , while rate of return and share indicator may differ 
widely. Moreover, quite different time period may be involved in the working 
out of effect on total capital formation, value added, inter ector movement , 
and change in type of finance. 

It hould be noted that these indicator do not tell u by what mechanism 
the hifting proce come about. To tudy the mechanism of shifting in the 
short run, change in price ("forward" shifting), in wage ("backward" 
hifting), and perhap in profit margin are relevant, a well as inter- ector 

movements of capital and change in financial tructure. To examine the 
proce of hifting in the long run, change in inve tment and effects on 
productivity are relevant. In interpreting our approach to the problem, the e 

3 Those who hold that investment depends on internal fund may prefer to examine 
effect on the ratio of profits plu depreciation to capital. 

• The definition of d1 tribuuonal consequence 111 term of change 111 factor share deals 
with changes from the earnings side of relative income po iuon only. To gain a complete 
picture, tax effects on relauve price and resulting changes from the 111come u e side would 
have to be considered a well. ee Musgrave, The fheory of Public Finance, Chap. l 0. 
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factors underlying the mechanism of shifting had to be kept in mind; but for 
the time being, our concern is merely with the indicators a end re ults. 

Zero and JOO Per Cent Shifting 

We now define what constitutes zero and 100 per cent hifting under the 
various indicators, 

Table 2 2. Conditions of Zero and 100 Per Cent Shifting 

Indicator 

Ab olute profit (gross terms) 
Rate of return (gross terms) 
Net share 
Gross share 

Zero shift111g 

1ro = tr' 
Y0 = Y' 
F. = (I Z)F' 
F0 = F' 

100% shift111g 

1r,. = (I - Z)'1r0 = 1r' 
Y. = (I - Z)Y 0 = Y' 
F. = F' 

(I - Z)F 0 = F' 

where 1r is profits, Y is the rate of return, Fi the profit hare, and Z is the tax 
rate. Throughout this tudy, the term "gross return" will be u ed to indicate 
return before deducting tax, and "net return" will be used to indicate return 
after deducting tax. Subscript g indicate gross and ubscript n indicates net 
such that 7rn - (I - Z)1ru by definition. Priming mean value in ab ence of 
tax. The problem of how to define the degrees of shifting other than Oto 100 
per cent i more complicated and will be con idered later. 5 

The definitions for the ab olute profit and rate-of-return indicators are 
self explanatory They are here tated in gro term , but may be tran lated 
without change in meaning into net term .6 

The ca e of the share indicator is more difficult. n ea y solution to the 
problem would be to take the ab olute profit or rate-of-return definitions and 
tran late them into share term . 7 This, however, would be of no value becau e 

6 See Chap. 5 and Appendix C. 
e We then have 

Indicator Zero Shifting 100° ~ h1ft1ng 
Absolute profit (net term ) 1r., - ( I - Z)1r' 1r 1r' 
Rate of return (net terms) Y,. = ( I - Z) Y' }'., - Y' 

7 U 111g the ab olute profit indicator and assuming a system where profits (1r) and wages 
( W) are the only two shares, we have 

Indicator 

Net share 

Gross share 

F 

Zero Shifting 

7r' - T 
1r' - T + W' 

100"7. Shifting 
rorward 

F. = F' 

7r' + T 
Fa = 1r' + T + W' 

Backward 

7r' 

F. = 1r' + W' T 

Fo = F' + ' T W' 
7r + 

where the net profit share is F. = 1r,. ,, and the gross profit share F0 = 1r+" . It will 
~+~ ~ w 

be noted that thi formulation give different gro mea ure for 100 per cent sh1ft111g, 
depend111g on the direction of shift111g. This dire tJOn must be known, therefore, to interpret 
the observed change in shares. 



12 The Shifting of the Corporation Income Tax 

it would merely be a reformulation of the earlier concepts. The problem is to 
find definition for the hare indicator which are meaningful in term of hare 
analy i . Looking at the matter in thi way, it appear that for the share 
ca e there i a ub tantive difference between the net and gro 
formulation. 

One purpo e of the hare approach to h1fting i to examine d1stnbut1onal 
implication . The relevant i ue here eems to be the change in the di tribu
tion of income after tax or the change in the net profit share F". suming 
an economy with two factor hare , profit 1r and wage· W, and a profits 

tax only, we have F,. = 1r. '·V. Thi readily ugge t that 100 per cent 
7r n + r 

shifting be defined a a ituation where F. = F'. In other word , the hare f 
profit in value added available for private u e remains unchanged im1-
larly one may define zero hifting a a ituation where the hare of profits 
in value added available for private u e i reduced by the rate of tax., this i • to 
ay F" = (I - Z)F'. 

nother purpo e of the hare approach is to consider what has happened 
to factor hare in the context of national income and factor-price analy i . 

What i relevant here i the change in the gro s hare Fu, where Fu - 1r+" 
1r, w. 

ow we have a ready definition of zero h1fting a FJ = F', a situation where 
the profit share (including tax) in total value added remain con tant. 
Correspondingly, we define 100 per cent shifting a (I - Z)Fu F', a 
ituation where the hare of profit (including tax) in total value adt.led ri e 

by the tax hare in total value added. 
While both the e share indicator are independent of the "direction" of 

shifting, the movement of profit and of the rate of return for any given degree 
of hifting depend on it direction. uch i the ca e becau ea given behavior 
of the profit hare may be the net re ult of many different pair of wage and 
profit change . ~ 

Thi i shown in the following table which gives the required value of 1r , net profit 
after tax, for the variou indicator·. T ,s the tax hab1hty equal to Z-rr .. 

In reading Table 2 3, note that zero h1ft111g 111 the share sense docs not cxcl udc wage or 
price adJustments leading to changes in absolute profits and to h1fting 111 term of the 
absolute profit indicator. Indeed, we find that net profits must decline 1f there 1s to be zero 
shifting in the share sen e. The extent of the required decline depends on the direction of 
the h1fting. For all but one ca e (1ero h1ft1ng according to the gross-share 111d1cator, 
with forward adJustmcnt), the required decl111e 111 net profit exceeds that for zero sh1f11ng 
under the ab olute profit 111d1cator. Al o It may be noted that the required 1r I larger 
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B. THE EVIDENCE 

We now turn to the historical evidence provided by the various indicators. 
Over the last decades, tax rates have ri en sharply, and it is intere ting to 
consider what have been concurrent change in factor hares and rates of 
return on capital. These change , as noted before, are the result of many 
forces, including (but by no means only) tax influences. Since the latter are 
not isolated, only crude conclusions on tax influences can be drawn. This 
gives additional reason to prefer the general indicators, especially indicators 
8 and 14 of Table 2-1, where non-tax influences on inter-sectional and inter
financial movements will not distort the picture. 

Absolute Level of Profits 

Simple observation of the absolute level of corporation gross profits, cor
responding to indicator l of Table 2-1, is altogether misleading. The caeteris 
paribus assumption in this case is entirely untenable, the absolute level of 
profits having been affected by powerful non-tax factors, such as the increase 
in capital stock due to growth. 

Nevertheless, the absolute profit picture may be considered briefly. Gross 
profits rose from $ IO billion in the late twenties to over $40 billion in the 
fifties. Corporation tax rates rose from 10 to 52 per cent, liabilities rose from 
over I billion to over 20 billion, and profits after tax rose from 8 billion to 

25 billion. For 100 per cent shifting, and given the caeteris paribus assump-

with forward than with backward adJustment, and that given the direction of adjustment, 
the required 1r,. for the gross-share measure is larger than for the net-share measure. 

I. 

2. 

Table 2 3. Conditions of Zero and 100 Per Cent Shifting Under Share Indicators 
Stated in Terms of Net Profits 

Indicator 
Required value of net profits 1r. for 

Zero per cent shifting 100 per cent shifting 

Net share 
a) adjustment backward 

( l - ~) 1r' - T ( I - ;,) 7r' (W = W' - T) 

b) adju tment forward ( l - ;, ) 1r' - T -rr' (W = W') 
Gross share 

a) adjustment backward (1 - !,)-rr' -T 7r' 
(W = W' - T) 

b) adjustment forward -rr' -T (1 + ;,)-rr' (W = W') 
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tion, gro s profits should have increased from 10 billion to $29 billion. 9 The 
observed increase having been to $40 billion, shifting would have been much 
above 100 per cent. Defining the degree of shifting as the ratio of actual 
increa e in gross profits (corrected for initial tax rate) to the increase needed 
for full recovery of the additional burden due to the rise in tax rate, one 
would arrive at shifting of 157 per cent. 10 All this has no meaning, however, 
since other influences were clearly present. 

Profit Share 

Changes in gross shares are shown in Table 2-4, corresponding to indi
cators 9 to 14 of Table 2-1. While the more general indicators 11-14 would 
again be preferable on conceptual grounds, the data for the non-incorporated 
sector are much le s reliable than those for the incorporated sector. On these 
grounds, indicators 9 and IO are to be preferred. Indicator 10 includes interest 
income on debt capital, measured here as interest paid by the corporate 
sector to the outside. It thus has the advantage that tax effects on the financial 
structure are neutralized; but it has the di advantage that non-tax effects on 
interest income from debt capital are included. 

We begin with indicator 9. The most meaningful comparison, perhaps, is 
that between 1922 29 and 1948-57, as both represent periods of high employ
ment. Over this period the corporation tax rate rose from about 10 to 52 
per cent. The gross share or corporation profits as a per cent of corporate 
value added rose from 19.2 to 22.6 per cent. Full shifting would have required 
an increase to 27 per cent. The data needed for estimating the implicit degree 

9 The condilion for 100 per cent shtftmg was defined prev10usly (Table 2 2) as 1r 0 - 1r' = 
Z1r 0 Smee we are now dealing with an mcrease in tax rates, we must compare the equi
hbnum with 100 per cent sh1ft10g at the new tax rate Z, with that at the old tax rate Zo. 

Thus 1r 0 ., - 1r' = Z,1r 0 ., 

and 7r o,O - ,r' = Zo7r o,O 

Deducting the second from the first equation, we obtain 
7r o,t - 7r o,o = 7r o,1Z1 - 7r o,oZo 

as the condiuon for 100 per cent shifting of the incremental tax rate. 
10 The formula for 100 per cent shifting m the preceding note suggest that the degree of 

shifting S be defined as 

S = 'lro,I - 'lro,O 1ro,I - 1ro,o 

'lro,1Z1 - 7r0 ,oZo T, - To 
ifT = Z1r 0 

Seep. 37, where this formula 1s used for Zo = 0. 



A Preliminary View 15 

Table 2--4. Factor Shares (Gross) in Income Originating in Corporate and Total Business Sections 

-" 

°' 
u 

°' 
;:... °' °' N ...., ...., 

J V) 

No. Indicator I u I J, N °' 0 oc 
N N ...., ...., ..,. ..,. 
°' °' °' ~ ~ °' - - -

As percent of corporate value added: 
9 Corporate profits before tax 19.2 21.8 9.8 14.8 23.8 22.6 

10 Corporate profits before tax plus interest 
paid by corporat10ns to non-corporate 
sector 23.0 25.4 15.4 19 2 24.7 22 8 

As percent of total value added by business·• 
II Corporate profits before tax 14.3 6.3 9.6 15 5 15.7 
12 Corporate profits before tax plus interest 16.6 9.9 12.4 16. l 15.8 
13 Corporate profits before tax and income 

of unincorporated business 35.5 27.0 31. I 37.3 33.2 
14 Corporate profits before tax, income of 

unincorporated business and total in-
terest paid 38.8 32.0 34.7 38.2 33.6 

• Unincorporated business does not include operations of mutuals, co•operahvcs, trade associations, and 
non-profit organizations. 

b Source H. D. Osborne and J.B. Epstem, Corporate Profits Smee World War I, Survey a/Curren/ Business, 
US Department of Commerce, Jan 1956, pp 8-20 

• Source· U.S Income and Output, A Supplement 10 the Survey of Current Business U.S. Department of 
Commerce, 1958. I able I 12, pp. 134 35, Nauonal Income and Gross Nallonal Product by legal form of 
orgamza uon, 1929 57. 

of shifting are hardly available, but a rough calculation suggests 44 per cent. 11 

Indicator 10, which includes interest income, shows approximately zero 
shifting for the period. This is the particular result which is featured in 
Adelman's study. 12 The result of lower shifting with inclusion of interest 
income is in line with the hypothesis that the increase in tax has induced 
substitution of debt for equity finance. But again, the caeteris paribus assump
tion does not hold. The interest share in fact declined rather than rose, due 
largely to a decline in interest rates. There was only a minor substitution of 

11 In line with the gross share defimt1on in Table 2 2 the formula for the degree of 
shifting (gross share) is 

Fu,1 - Fu.o 
5• = --T-, ~--~-Ti_o_ 

1r 0 ,1 + W1 1ru,o + Wo 
For full shifting s. = I. 

In arnving at the ratios of 27 and 44 per cent, we estimated first the ratio of tax to cor
porate value added for 1922 29. The values for 1r O and Tare obtained from Statistics of 
Income for the years 1922 29. They are then scaled from 1929 back so as to agree in 1929 
with figures from U.S. Income and Output, op. cit. See also p. 65 for a further estimate of 
share shifting. Using the gross shares as given by Osborne and Epstein, op. cit. we arnve 
at the non-profit income. The data for 1948 57 are given in U.S. Income and Output, 
op. cit. 

u See Adelman, op. cit. 
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debt for equity finance; and uch ubstitution as occurred appear to have 
been due to non-tax factors. 13 Though indicator 10 may be conceptually 
better, the evidence of indicator 9 seems preferable because we know that 
certain additional caeteris paribus assumptions implicit in indicator 10 do not 
hold. 

The hare picture, pertaining to indicator 11-14 does not permit compari
son with the twentie and, a noted before, the data for the unincorporated 
ector are less atisfactory. However, the general picture seems to be fairly 
imilar to that for the corporate sector, thus not supporting the hypothe is 

of a strong tax-induced shift between ector .14 

So far, reference has been to gro s share only. The net picture, though 
more intere ting, i more difficult to come by. Corporate profits after tax as 
a per cent of corporate value added net of tax are estimated at 16.0 per cent 
for 1922-29 and at 12.7 per cent for 1948-57. 15 A heroic e timate sugge t 
that this implie hifting of 42 per cent, 16 which is only slightly below that for 
the gros share picture. 

Rates of Return 

Changes in the rate of return are shown in Table 2-5. These correspond 
to indicators 5 and 6 of Table 2-1. 

The table is given in terms of net rates of return, becau e (given the caeteris 
paribus assumption) any increase in the net rate sugge t hifting in exces 
of 100 per cent, a result which holds for mo t ca es. The results are hown 
for a "total capital base" (ratio of profits plus intere t paid to equity plu 
interest bearing debt) and for an "equity base" (ratio of profits to net worth). 

The case of all manufacturing corporations, total capital base, is shown in 
line 2 of Table 2-5. The increase in the net rate or return wa 11 per cent 
when comparing the late twentie with the mid-fifties, and 36 per cent when 
the ba e is the late thirtie . In both case hifting exceeded 100 per cent. 
Thi i in line with the results obtained by Lerner and Hendriksen. 17 In order 

11 See Merton Miller, "The Corporation Income Tax and Corporate Financial Policies," 
op. cit. 

"This is in line with our conclusions for the differential-rate approach. Seep. 57. 
u The additional information needed 1s net-profits, which for the I 922 29 period were ob

tained by deducting adJusted tax liability from adJusted gross profits as derived in note 11, 
p. 15 for gross shares. 

16 In line with the net-share of definition of Table 2-2, the formula for the degree of 
shifting (see p. 11) is now 

S. = J + F.,.1 - Fn,O 
Z1F ... o - ZoF ... 1 

17 See Lerner and Hendriksen, op. cit. 
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Table 2-5. Net Rates of Return after Tax• 
All Corporations and All Manufacturing 

Average Percentage Change 
(Percent) From 

No. Description 
1927-29 1936-39 

1927-29 1936-39 1955-57 to to 
1955-57 1955-57 

I. Statutory tax rate JI lo 15 lo 52.0 40.0 35.0 
13.5 19 

2. All manufacturing. total capttal base 

~ Rate of return after tax 7 6 6.3 8 5 35.6 
Turnover 109 0 118 .5 195.0 64.5 
Margin 6.9 5.2 4.3 -37 .8 -16.3 

3. All manufacturing, equity base 
Rate of return after tax 8 0 6.3 9.4 18.2 50.6 
Turnover 134.7 113 .0 240.8 78.8 113 .2 
Margin 5.9 4.6 3.9 -33.8 -14 7 

4. All manufacturing, equity base 
AdJusted for price change (inven-
tory valuation profits excluded) 

Rate of return after tax n.c.b 6.5 6.3 n.cb -2.J 
Turnover n.c.b 141.4 225. I n.c.h 59. I 
Margin n.c.b 4.7 2.8 n.c." -40.2 

5. All manufacturing, equity base 
Adjusted for price change (inven-
tory valuation profits included) 

Rate of return after tax 7.8 6.7 7.3 -6.5 9.0 
Turnover 135.4 141.4 225. I 66.3 59. I 
Margin 5.8 4.6 3.2 -43.9 -30.1 

6. All corporations, equity base 
Rate of return after tax 7.0 4.0 7.5 20.5 87.5 
Turnover 85.7 69.8 176.6 106.0 152.8 
Margin 8.2 5.6 4.8 -41.8 -15.2 

• For sources see Chapter 3, Secuon B 
b Inventory valuation adjustment series not available 

to determine degrees of shifting, it is more convenient to proceed from 
changes in the gross rates of return, tH shown for certain key cases in Table 2-6. 
The degrees of shifting on the total capital base are 107 and 134 per cent for 
the two periods respectively. 

As before, the results cannot be taken at face value because non-tax factors 
did not remain constant. However, it is of interest to see how the change in 
the rate of return wa reflected in changes in margins and in the rate of 
turnover. The net rate of return i the product of net margin and turnover, 
so that 

y S '7rn 

"=KS 
where Yn i net rate of return, 1r n is net profit, Sis sales, and K is capital. 

18 Unlike for the share indicator, the gro ·s or net approach now gives the same degree 
of shifting, but computation is simpler in gross terms. See p. 83. 
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S/ K is turnover and the ratio ~n is net margin. Comparing 1927 29 with 

1955-57, we find that the 11 per cent rise in Yn was accompanied by a 79 per 
cent rise in turnover and a decline in net margins by 38 per cent. Suppose 
now that the caeteris paribus assumption holds. What does the rise in turn
over and drop in net margin tell us about the process of hifting? If, on the 
one hand, the shifting had been accompli hed through price ri e, given in
ela tic private demand for the total corporate product and increased govern
ment outlays, it would have increa ed sales, thu rai ing turnover. ince Yn 

did not ri e appreciably, thi would have lowered margin . Thus, the observed 
rise in turnover and decline in margins are compatible. If, on the other hand, 
the tax wa not recouped by price ri e, the decline in the margin could have 
been balanced by an increa e in turnover due to retardation in capital for
mation. Thus, the evidence i compatible with various types of adjustment . 
Moreover, the picture is far from conclusive, since many other factors 
operating on margins and turnover did not remain constant. 

The general picture does not change greatly if we consider equity finance 
only. s shown in line 3 of Table 2-5 the increa e in the rate of return is 
greater, as is the degree of hifting hown in Table 2-6. The degrees of shifting 

Table 2-6. Degrees of Shifting, All Manufacturing• 

Average gross rate of return 
as percentage Shifungh 

o. Description 1955-57 1955-57 
1927-29 1936-39 1955-57 to to 

1927-29 1936-39 

l. Equity base 8.7 7.9 18.9 1 .239 J .362 
2. Total capital ba e 8. I 7.5 16. I 1.070 1.344 
3. quity base, adjusted for pnce change 

(inventory valuation profits ex-
eluded) 7.9 15.2 .985 

4. Equity base, adJusted for price change 
(inventory valuation profits tn-
eluded) 8.6 8.2 16.2 .999 1.138 

5. Equity base, companies with assets 
under 50 M 7.8 16.9 1.243 

6. Equity base, companies with assets 
over 50 M 8.1 20.2 1.406 

7. 15 largest manufacturing companies 
(price leaders) 10.9 27.5 1.468 

8. 15 largest manufacturing companies 
(price follower ) I 1 .5 25.5 1.402 

9. 26 steel companies 9.0 26.9 1. 568 
10. 12 textile companies 9.6 10.3 .2136 
11. Average rate of statutory tax 10.0 17 .0 52.0 

Th f I • S Y,.i - Y,.o r:,L_.I LY!.o where L 1s lax liability divided by capi1al. a e ormu a JS, o1 = Y,.1Z1 Y,.oZo I - o 

• Effccuve rates used to esumate sh1fung. 
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for the two periods are now 124 and 136 per cent respectively. The difference 
in the behavior of the rate of return on equity and total capital reflects a slight 
rise in the debt to equity ratio (\\-ith debt yield being lower than equity yield), 
as well as a rise in equity yield relative to debt yield. 

The reader may wonder whether the "true" rise in the rate of return i not 
over tated by failure to allow for inflation and by inclu ion of inventory 
valuation profits, thereby giving a misleading impression of high shifting. To 
test thi hypothe is, the data were adju ted to correct for inflation, 19 as shown 
in lines 4 and 5 of Table 2 5. The increase in the net rates of return is damp
ened, with shifting falling lightly short of I 00 per cent for the period I 927-29 
to 1955 57 and lightly exceeding 100 per cent for the period 1936---39 to 
1955-57. The corresponding degrees of shifting as shown in Table 2-6 are 
98 and 114 per cent. While allowance for inflation dampened the results 
somewhat, it does not change the picture of heavy shifting. 20 

Turning now from manufacturing to all corporations (equity base), we 
find (line 6 of Table 2-5) that the rise in the rate of return from the twenties 
to the fifties was similar to that for manufacturing only. However, for the 
later period the increase for all corporations was much greater, suggesting 
shifting (given the caeteris parib11s assumption) of nearly 200 per cent. 

Changes in the rate of return for various subgroups (chosen to permit 
comparison with our later analysis) are shown in Table 2 7. The comparison 

Table 2-7. Net Rates of Return after Tax• 
Subgroups of All Manufacturing 

0 Description Average 
1936-39 1955-57 

All manufacturing, equity base 
I. Companies with assets up to $50 M 6.3 8. I 
2. Companies with assets over $50 M 6.8 10.3 

Industry groups, total capital base 
3. Pulp and paper 5.0 9.1 
4. Rubber and products 5.6 9 2 
5. Leather, hide, and products 3.7 6.5 
6. Food and kindred products 5.9 7.2 
7. Stone, clay, and glass 6.6 10.8 

Industry samples, equity ba e 
8. 26 steel companies 7. I 13.6 
9. 12 textile companies 7.6 5.1 

10. 15 largest manufacturing companies 
(pnce leaders) 9.1 14.4 

11. 15 largest manufacturing companies 
(price followers) 9.4 13.4 

• For sources, sec haptcr 3, Section B 

iu For methods of adJustment, see p. 76. 

Percentage change 
from 

1936 39 to 1955-57 

+28.I 
+51.6 

+82.2 
+64.0 
+77.5 
+23.1 
+64.3 

+90.8 
-33. I 

+58.4 

+42.9 

20 For a di cussion of the significance of the innation adjustment for shifting sec p. 56. 
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by asset- ize group indicates hifting in exce of 100 per cent for both 
groups, but a somewhat higher degree of hifting for the larger group. 
hown in Table 2 6, the degree of hifting are 124 per cent for the smaller 

and 141 per cent for the larger group. Thi would eem to be in line with the 
hypothe i that hifting i facilitated by trength of market po ition. Indi
vidual indu try group on the total capital ba e all how shifting in exce of 
100 per cent, but with wide variation. The ample of individual firm in the 
steel industry, computed on the equity ba e, how hifting well in exces 
of 100 per cent, while tho e in textile fall far hort of full shifting. Our 
ample for the IS large t companie tending to be price leader how high 
hifting, in line with the picture for all companie with a et over SO million. 

Again the e re ults cannot be taken at face value, a they are altogether 
ubject to the a sumption that non-tax influence were ab ent. 

Conclusion 

If the variou indicator are interpreted on the extreme as umption that 
non-tax influence were totally ab ent, -we find shifting under the profit and 
rate-of-return approache to be 100 per cent for all-manufacturing and mo t 
of its subgroup . t the ame time, hifling in all-manufacturing under the 
share approach i below SO per cent. Di carding the ab olute profit indicator 
as meaningless, how could one reconcile the re ult (in the context of the 
caeteris paribus assumption) for the rate of return and the hare approache ? 

Since the compari ons cover a pan from 20 to 30 year , both "short" 
(quick) and "long-run" (slow) type of adju tments may have occurred. For 
instance the tax might have reduced the net rate of return in the short run, 
hifting being initially le s than 100 per cent. Thi retarded capital formation, 

thereby holding down the profit share but allowing the rate of return tori e. 
This interpretation is more or le in line (not entirely, ince the gro capital 
hare ro e somewhat) with a obb-Douglas type of production function with 

perfectly competitive market and an ela tic capital supply. will be een 
later, thi explanation i not upported by our hort-run analy i . n alter
native interpretation, supported by thi analy i , is that the rate of return wa 
pu hed up in re pon e to the tax by hort-run types of adju tments, thu 
in olving hort-run hifting, and that thi had no effect on factor inputs, but 
that the nature of the production function wa uch that the gro capital 
share would have declined in ab ence of tax. Other explanati n involving 
change in variou factor input may al o apply. 

Altogether different e planation may be developed if the caeteris paribus 
a umption i dropped. Non-tax factor uch a change in market structure 
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might have occurred. If we add the hypothesis that ri ing union strength 
tended to depress the gross rate of return, reconciliation of the re ult become 
even harder and strengthens the pre umption that sub tantial hifting of the 
short-run type occurred. The alternative hypothe is of structural changes 
fa oring capital helps the explanation and reduces the need for po tulating 
high short-run shifting. But the e other changes would have had to be very 
large to sustain the assumption of zero short-run shifting. 

It appears that there are many way of interpreting the result for the 
particular indicators, and of reconciling them with each other. General 
ob ervation of the data leaves the impre ion that there probably has been 
ub tantial shifting, even in the short run, but no definite conclu ion i 

po ible. We shall return to these finding after presenting our econometric 
results for short-run shifting. 



CHAPTER 3 

GENERAL METHOD, SOURCES, 

AND VARIABLES 

. GE ER L METHOD 

THE CO CL IO OF THE preceding chapter is that little can be aid 
unle a way i found to i olate the ta effect. This task is limited by the fact 
that the period for which pertinent data are available is rather short and 
include two ubperiod , the Great Depre ion and World War II, which 
have to be excluded due to unu ual conditions. t the same time, the analy i 
i complex and requires that the effect of many non-tax factor be eliminated. 

To gain point of ob ervation, the e limitations sugge t the use of firm 
data, o a to permit combination of time and cros -section analysis. This 
was our original intent, but it turned out that the tax variable doe not differ 
ufficiently between firm to permit cro - ection analy i . 1 Next, we experi

mented with combining time and cro - ection analy i for non-ta variable , 
with time analy i u ed for tax variable only. The complication, however, 
did not prove worth the improvement in re ults. We thu arrived at a time 
analy i with one of the indicator a the dependent variable, and tax factor 
appearing among the pre-determined variable . 

The next tep wa to choo e between the hare and the rate-of-return 
approach. Various con ideration leu u to prefer the latter. While both 
indicator are ignificant, the rate-of-return approach is of more immediate 
importance from an incentive (growth effect ) as well a equity (bearing on 
the "double taxation" is ue) point of view. It is conceptually impler and 
more fea ible in term of available data. Thi i the case e pecially once one 
di ect the over-all picture. One of the intere ting application of thi type 
of analy is hould be to test hypothe e about differential degree of hifting 
in various ubgroup , depending upon ize, type of indu try market po ition, 

1 This 1 obv1ou ly the case for tatutory rates or tax, but 1t 1s al o the case for efTective 
rates, and for a dcfinillon or the tax variable ( ee model A below) as the ratio of tax liabilJLy 
to capital 

22 
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etc. ince data on \alue added is not readily available by ubgroup , there 
wa good rea on to expect that in dealing with industrial ubgroup a rate-of
return approach would be more fea ible than a hare approach. 

Two further issues could be rc.:solved on purely pragmatic grounds. vail-
able data do not suffice to measure long-run effect , nor c.lo the, permit 
inclu ion of unincorporated busine ·s. We thu arrive at indicator - 5 and 6 of 
Table 2 I, mea unng short-run elfocts of the corporation tax on the rate of 
return on corporate capital. It seeme<l de irable, moreover, to limit our 
broade t group to all manufacturing corporation rather than all corpora
tions, mce th1 leaves us wtth a more homogenou body of data. it 
turned out, the thrust of our fine.lings relate largely to the all-manufacturing 
group a a \'.hole, but some ubgroup are con idered a well. 

B. DATA AND COVERAGE 

Coverage in Time 

The major part of our analy i make u e of industry data from the U .. 
Trea ury' tatistics of Jncorne, beginnmg 111 1935 and extending to 1959.2 

Inclusion of the early thirtie would have been unde irable, anc.l comparable 
data for the twentie are not readily available. In addition, we u e c.lata for 
ample of indi,..idual companie or for mdividual companie dra\'.n from 

Moody's Manual of Investments, beginning 1936 and extending to 1959. Los 
of the fir t year wa unavoidable for the company data, ince figure on capital 
are needed with a one period lag and Moody's data i le ati factor) prior 
to 1935, thi being the year when reporting begin . In both ca e , the 
years from 1943 to 1947 are excluded, since price control and heavy govern
ment purcha e created altogether unusual condition . 

Industry Groups and Samples 

The data from Statistics of Income include the all-manufactunng group 
and variou inc.lustry group . The particular groups were cho en becau e 
they involve the lea t change in com po 1tion of data over the period co ered, 
and thu required a minimum of adju tment: 

'For a more detailed de cription of sources and basic data for the all-manufacturing 
case ee p. 67. 
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All manufacturing 
All manufacturing with a sets over $50 million 
All manufacturing with assets under $50 million 
Leather 
Rubber 
Paper 
Food 
Stone 

All returns, taxable and non-taxable, are included. Exclu ion of non-taxable 
returns might have improved the relation between the tax and rate-of-return 
variables, but would have reduced the homogeneity of the data. 

The data from Moody's include two industry samples and two other groups: 

Steel (26 companies) 
Textiles (12 companies) 
15 largest companies (pnce leaders) 
15 largest companies (price followers) 

With regard to steel companies, a larger number of firms was available and a 
random choice was made. The textile companies were chosen so as to exclude 
all companies which changed identity through merger or plits, persistent 
loss companies, or companies with inadequate coverage. A further sample 
was made of the 30 largest manufacturing companies, which were then divided 
into the 15 most likely to act a price leader , and the 15 mo t Ii kely to act as 
price followers. 3 The general picture presented by these samples is included 
in Tables 2-o and 2-7. Finally General Motor and U.S. tee! are analyzed 
as individual firms. 

Adjustments of Data 

The data from Statistics of Income could be used essentially in its reported 
form, while the data from Moody's had to be corrected in a more detailed 
way to allow for differences in reporting, and for peculiarities arising in 
connection with individual firms. 4 In addition to using the data in this form, 
we also undertook to adjust the all-manufacturing series for inflation and for 
accelerated depreciation. 

Inflation. There has been widespread complaint that the postwar profit 
picture has been distorted by failure to allow for depreciation allowances 

3 For list of companies, see below, p. 72. 
•Seep. 68. 
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sufficient to cover rising replacement cost. Moreover, the inflation occurred 
over years during which tax rates rose. This poses the question of whether the 
evidence on shifting remains the same if the inflation factor is adjusted for. 

A correction for inflation was made and includes an adjustment in capital 
as well as in profits. Inventory valuation profits are disallowed. The adjust
ment is based on the construction of two indices, showing for an imaginary 
company the ratio of capital and depreciation under replacement co t depre
ciation to capital and depreciation under historical cost depreciation. The 
investment behavior of the imaginary company is assumed to equal that of 
the economy as a whole (beginning with 1913) and straight line depreciation 
over 15 years is assumed. 5 

Depreciation. In dealing with taxation effects on the rate of return on 
capital, a distinction may be drawn between effect which result from changes 
in depreciation schedules, and those which stem from changes in tax rates. 
Since the two are related over time, there is the possibility that the tax-variable 
coefficient will reflect effects of changing depreciation policies. An attempt 
is made to examine this for all-manufacturing. 6 

C. KEY VARIABLES 

The essence of our analysis is to fit a function with the tax factors among 
the variables which determine the rate of return. Before turning to the details 
of the model, we consider the definition of these key variables. 

Tax Variables 

Form of Tax Function. In constructing the model, the dependent variable 
must be related to the independent variable , including the tax variable. Thi 
variable and the form of its functional relationship must be decided upon 
prior to estimating its coefficients. Since the correct choice is not known a 
priori, the formulation used can be evaluated only ex post. It is well to begin 
with simple linear formulations such as: 

(3-A) Y0 - Y' = aT 
K 

6 Seep. 77. 
6 Seep. 53. 
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, here the period f adju tment i too hort to permit a tax induced change 
in the capital tock. K during the period. 

nother formulation i 

( -B) Ya - Y' = bZ. 

The behavioral a umption implied in (3- ) i that the firm adju ts itself so 
a to increa e the gro rate of return ufficiently to recoup a given fraction a 
of the negative rate of return (defined a the ratio of ta liability T to capital) 
uffered from the ta .7 The beha\ ioral a umption implied in (3 B) i that the 

firm rai e it rate of return by a con tant fraction of the tax rate. 
Further multiplying by K, the ormula become: 

3- *) 

and 

(3-B 7r a - 1r' = ; T. 
g 

ccording to (3 *) the firm rai es its profit by a con tant fraction of it 
tax liability, independently of the level of profit or the level of tax. ccording 
to (3 B ) the increa e in profit a a fraction of the tax varies inversely with 

7 nder certain definitions of measure of sh,fung, as given on p. 39, it happens that a 
also becomes a measure of the degree of shifting. Our 1mmcd1ate concern 111 equation 
3 A, however, Is with business behavior regard111g h1ft1ng and not Its measurement. 

8 In search for other simple behavior assumptions one might a ume the firm to focus 
on !ls net rate of return and wnte: 

Y I - y ,T 
"= "K 

where the firm permit its net rate to fall by a given fraction of the negative rate of return 
imposed by the tax. This, however, 1s perfectly equivalent to (3 A) m the text since 

Y' - Y = (I - a); 

thus, pre erving the same linear (111 ;) form, the constant cocfnc1ent A being the comple

ment to a. 
Taking the net view of the B formulation, we may write: 

Y' - Y = BZ 
where the firm permits ll net rate of return to be reduced by a given fraction of the rate 
of tax. This is not equivalent to (3 B) 111 the text. It involves a different though perhap 
as reasonable behavior assumption. incc Y - (I - Z) }' , the new behavior as umption 
may be wntten in gross terms as 

Y' - ( I - Z) Y0 - BZ 
which is non-linear 111 Z. \ here as the gross and net approach arc equivalent for the A 
approach, they differ for the B approach. The gro approach wa cho en, but bnef atten
tion Is given to the net approach a well. ee p. 88. 
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the rate of return, thus running counter to the view that hifting will tend to 
be larger in a seller's market. Since Y0 is related positively to the tax rate if 
hifting occurs, the measure also implies that the fraction hifted i related 

inversely to the tax rate. This runs counter to the hypothe is of restrained 
monopoly pricing. On economic grounds, the hypothe is underlying (3-A) 
seems preferable, but both will be te ted. 

Two additional propertie of (3 A) and (3-B) may be noted. Equation 
(3 B)mayberewrittena Y0 - Y'=bZwhichislinearinZ. inceT=Z1r 0 , 

equation (3 A) similarly rewritten become Y0 - Y' = aZ Y0 which i non
linear in Z. 9 Thi complicate stati tical formulation and estimation if 
behavior assumption A is used. Relation 8 i linear in Zand can bee ti mated 
readily by least squares. Nevertheles , the behavior assumption underlying 
model A seems more sen ible and we shall find that model is statistically 
uperior. 

Statutory vs. Effective Rate. In the (3- ) formulation, the tax variable 
enters as absolute liabilities. In the formulation of (3-B) where the tax rate Z 
is used, we must choose between interpreting Z as the statutory rate or the 
effective rate. The effective rates (ratio of tax liability to profits before tax) 
for all-manufacturing corporation are shown in ol. V of Table 3-1, while 
the tatutory rates are shown in Cols. II to I . The tatutory rate i defined 
as the rate applicable to larger corporation , which supply the bulk of the 
yield and dominate the aggregate picture. s may be expected, the effective 
rate usually falls below the statutory rate, due to lo s companie , progre ion, 
and other factors. Both rate are used for the B formulation. 10 

Single ~•s. Combined Rates. In defining the tax variable, a deci ion mu t be 
made for either behavioral assumption, whether to combine the corporation 
profits and excess profit taxes, or whether to treat them separately. In favor 
of separate treatment is the pre umption that the reaction of bu ine men to 
the two taxe may differ. The exces profit taxi le s permanent, and typically 
applie under unu ual conditions. In favor of combined treatment i the fact 
that the two tax rate are c rrelated, and that a degree of freedom i gained 
by estimating one instead of two regre sion coefficient . Attempt at eparate 
treatment re ulted in greatly increa ed error term for the regre ion coef
ficient , o that combined treatment was preferable. 

Differential Rate. ince the corporation tax is partial in that it applie 
to the corporate e tor only, it i of interest to con ider the effect of the 
differential between the rate applicable to investment in the corporate and 

9 ote that this non-linearity results from the dependence of Ton Y. and ha nothing to 
do with the non-linearity issues discu ed in the preceding note. 

10 ee Table 6 3, p. 50. 
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( omt,incd 
corporate and I nd1"uual 

Corporation ta,c, 1nu1"uual marg111al tax 
Income ~- - ----- -~-- - marginal t,1x rate rate on D1fTcren11al 

year Marginal statutory rate\ Ratio of tax hat,li11y1• to on equity u1,iucnd rate 

- -- income pa1u by 111comc paiu [VII \ 111] 
Protits rxcess Prolil, a, er age t,y average 

ta, prolits ta,• Total• (clkcll\c ratr) "-d \\Orth ,har, holucr'' ,harcholucr· 1 

II 111 I\' \ \ I \ II \ 111 IX 

1929 . II II I JXW,7' . 0162.,:! • n.t:.. ll c n.c 
19J4 . IJ75 . IJ75 ~h59:!S .()()68</J n.c. .241454 n.c. 
l9J5 IJ75 l.'75 19'777 .0091115 .290'lB 241454 .049479 
19.1<, .15 15 . I <>4245 .01%08 .J5.1<Jl/2 .26<1298 08%94 
19.17 . 15 - 15 I 74707 0166<,4 .346078 . 26-1298 081780 
19.1S .19 19 .2.12.154 ,()()9020 .. H,I 787 .2<>4298 097489 
19W . 19 - 19 1767J5 .01~2-15 .J-lOJ28 .2M2l/8 0760JO 
19-10 .24 .21 .291210 . 0.16.1XJ . .1674.17 262250 105187 
1941 .JI .JO .hi -l7JHXJ 110520 .hH7!i09 . .162167 J25M2 
19-12 .40 .40 .80 ,1,02.1.1.1 .16851,4 .785915 .446-125 .1.19490 
1943 40 .40 .80 .6J5.155 189188 n.c. n c. n c. 
1944 40 .40 .80 .li.12157 15J5W . 85884 7 .51428-l J4456J 
1945 40 .40 .80 .5%087 .0%147 . 87027.l .5142~4 . .15 5<)89 
1946 .J8 - .JR . .195009 .070817 .546284 .540114 .006170 
1947 .J8 .38 , J7R862 Ol/21J8 .53Yi47 .540114 - .006567 
1948 . .18 - .J8 .J75'152 0881<,4 .515455 .4400-1:! .075413 
1949 .38 - . .18 . .184767 ()1,4769 .5.16956 440042 ,0%914 
1950 .-12 .42 .448017 118974 .5621,15 .4-10042 . 122573 
1951 .5075 .17 .6775 ,569.192 .1-14887 . 779422 .5120.13 . 267389 
1952 .52 .18 .70 .56114J 10831,0 .808709 .5120JJ 29M,76 
195.1 .52 .18 .70 . 56631, 7 .110086 .80415.1 .51:'033 . 2'12320 
1954 .52 .52 . 516113 0824<,() .689086 .515~14 1nn2 
1955 .52 - .52 .4'1%12 108(>'17 689086 , 5 I 5514 .17H72 
1956 .52 - .52 .498570 093204 .689081, 515514 173572 
1957 . 52 - .52 . 50(,820 ,0821>04 .695lll2 .515~14 .17%48 
1958 52 52 50%19 .064105 ,692136 .51551-l . 1761>22 
1959 .52. - .52 497678 .080291 692136 .515514 176622 -

Sec page 29 Jar faor1101cs 
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in the unincorporated ector. Indeed, it thi differential rather than the 
ab olute rate which matters if empha i I placed on induced capital flows 
between the two ectors. 11 For this purpo e, we computed the "total" tax on 
operating profit paiJ by the inve tor in a corporation. Thi tax include the 
corporation tax on the entire profit : the marginal individual rncome tax rate 
on uch part of net profits a I dividend income; and a capital gain rate on 
that part of retained earnings a i a urned to be realized by ale. Thi 
"total" tax ( hown in ol. II of Table 3 I) i compared .,.,1th the margtnal 
rate (shown in Col. VIII) paid by an individual inve tor on the operating 
profits of his unincorporateJ inve tment, it being a urned that uch income 
i di tributed like dividend income. The differential between the two i 
given in Col. IX. The significance of the differential rate approach will be 
con idered further when the re ult are examtned. 11 

Tim111g. Consideration mu t be given to the tuning of the tax effect. Our 
model clearly cannot mea ure the "long-run" effect tn the traditional sen e 
of taxation effect· on and through change in the ·tock of capital. v hile 
working capital may be adjusted quickly, 1t may be a ·umed that effect on 
plant and equipment take a con iderable time to appear. !though our 
analy i cover up to 20 years, the number of ob enations do not uffice to 
introduce a time lag in the tax variable uffic1ent to measure the longer run 
effect over, ay, 10 years. The data i • ufficient to accommodate a tax variable 
with a time lag of a few year , but it appeared that the 1gnificance of the tax 
variable drops off harply after the year of change in tax. Thu only the 
current-period tax variable I included 13 Thi , to be sure, Joe not mean that 
the mea ured effect occurred altogether in the year of change since tax change 

11 ee p. 5. 
12 See p. 57. 
11 ee p. 44. 

Foo1no1e, for I ublc J I. 
• For 1941 -4S, the tot.ll rate ho"'n 1, the 111..1'\1111um r.ue, and the c:"<cC!\'i rroht r 1ti: 1 ddincd a the difference 

bet\\ cen the m.1ximum nnd the i.:orpor.1 uun t.1x r.1 tC' 
h Include corpori.lt10n proht, t.n:, c~cc ., profit-. t.\\, t.11H.J unJ tnbue<·J pu,tll t .. x an al/ ma1wfaC1urmg, lo s 

companac included. I he und"1nbu1cd proti1 1.1~ "d1 rc~rdcd ,n col ll .,nu IV 
• Computed as folio" : 

Lei q, = ra110 of all dividend, paid 10 101.1I profit after 1."c. on y,,.ar I for all manuf,1e1unng 
X, = c.1p1tal g.1ans r .. ttc in >·c.u r 
L, = tot.11 mJr~an.11 ~t.uu1ory corpor.ttc r.uc (column IV) 
U, = ind1v1dual mJrg1nal r,lte (column\ Ill) 
V, - corporLlle Lllld 1mJl\1du.1I r.ue on equity ,m:omc (~olumn \ II) 

lhcn 
V, - L, +q,(I -/,)U, t .2(1 L,). \', 

The value of .2 1s the a umcd fract1on of car11.1l • \tn'i which :Ir\! rcahz«=d. 
d Computed for any one ye.u by ~•rrl>tng m.argin.tl 111d1,HJu.1I 111comc t.1~ r.u.:, to d1v1dend m~omc by 

brL,c~ct~. aggrcg;.1t1ng t.1x thu\ computed for .1II rncom br.ii:kt:t .rnd d1,1d1ng b} tot.ll d1,u.knd mcome. fhe 
comput,Hlon '"·'' not m.tdc for each )c.ir. the comput d m.irgrn.il r.1tc ~ing .1 umi:U cont.mt over certain 
Year \\hen tJ)(. rntc did not change. 1111, .u,umcs th.it <.ltvu.knd d1,tnbu11on n:m.1mcd con t.1nt O\.Cr thc,c year • 

• surnatcd 
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in uc e ive year are correlated. HO\\ever, the major part of the mea ured 
effect mu t have come about rapidly, i.e., m one or a fe\1, year • pan. That 1 
to a , our analy i relate to \\ hat tradiuonally ha been referred to a· the 
" hort-run" effect, 1 e, adju tment \1,hich operate through price, wage, or 
output change , with a given capital t ck. The e change come about 
rapidly but their con equence may remain pre ent for a long tune. noted 
before. our concept of " hort-run" hiftmg relate to peed of adju tment, 
o that we may talk. about the long-run implication of hort-run effect .u 

Rate of Return 

Gross vs. et Rate. In defining the dependent \ ariable in our y tem, a 
choice mu t be made between the u e of the gro rate YQ and the net rate Yn. 

ing the behavi ral a umption (3 ), the choice I a matter of md1fference 
Thi I n t o for behavioral a umption (3 B) If tated in gro term 1n 
linear form, it i non-linear in net term and vice ver a. 16 e adopt the gro 
formulation for m de! B and, to be con I tent, formulate model m gro 
term a \Vell 

Equity 1·s. Total Capital \, e nov. turn to a econd choice, which is between 
the rate of return on equity capital and the rate of return on total capital. 
In the one ca e we u e the ratio of pr fit to equity capital: in the other, we 
u e the ratio of profit plu intere t paid to total capital, \\here total capital 
equal equity capital plu all ( hort and long) mtere t bearing debt. 

ince the corporation tax applie to profit only, there may be a pre ump
lion m favor of u ing the profit to equity ratio. But the tax may induce 
ub t1tution of debt for equity finance, thu rai ing the ratio of gro profit 

to equity. Thi would re ult in a higher mea ure of hifting than would 
apply without change in financial tructure. The re ult, a noted before, 
would be mi leading becau e the implication of uch an increa e in the ratio 

f profit to equity an: quite different from tho e of h1ftmg by price increa e. 
M reover, the re ulting mcrea e m the return on equity may be deceptive 
becau e 1t I off et by an increa e in the hareholder' n k. If the rate of 
return on total capital i u ed, thi difficulty I largely a oided. 

ore ba 1cally, it may be argued that one hould u e that formulation 
\.\hich I mo t relevant to bu me behavior, and which yield the uperior 
fit of the rate of return function. Both approache \ ere tried, and we find 
that there i little difference. 

e p. 2. 
ee note , p. 26. 



General Afcthocl, Sourcer, a11cl Variables 31 

Risk Rate. The hypothe is may be advanced that h1fting hould be 
related to the excess of profit income over the bond rate, 1.e., to the return on 
ri J... tak.1ng. For this purpo e, a gro rate of fl k return (i.e., that part of 
the gro s rate of return, before deducting tax, which i imputable to fl k) for 
all-manufacturing was computed by deducting the yield on triple corporate 
bond from the gro rate of return. 

Other Variables 

The rate of return, of cour e, cannot be explained by the tax factor only, 
and other predetermined variables are needed. e i made of the change in 
con umption, expenditure lagged one year, the inventory to ale ratio for 
all manufacturing lagged one year, and of other tax rate defined a the ratio 
of yield from other taxe to G P. dditional variable , e pecially govern
ment expenditures, were experimented with and will be noted later. 16 

, 

16 ee p. 7. 



CHAPTER 4 

THE MODELS 

AS OTED BEFORE, our general approach i to apply time analysis to 
fit a function where the rate of return is the dependent variable, and tax 
factor are among the predetermined variables. This permit u to determine 
the regres ion coefficients of the tax variables, and on thi basis to e timate 
the difference between the ob erved rate of return and what the rate of return 
would have been without tax. From this a measure of shifting is derived. 

Definitions and otations 

The following definitions and notation are used in this and later chapters: 

1r0 ., gross profit , equal to profit before tax, for equity ba e; 
gros profit plu intere t paid, for total capital ba e. 

1r ., net profit , equal to profit after tax, for equity base; 
net profits plu intere t paid, for total capital base. 

K, net worth, for equity base; 
net worth plus intere t bearing debt, for total capital ba e. 

Y0 ., gross rate of return, defined a 

Y 
'Tr ... 

•. ,=-K. 
t-1 

Y •. , net rate of return, defined as 

y 'Tr ,t 

"·' = K,_1 • 

Y' priming of Y variables indicate their estimated value for zero tax. 
X, general notation for tax variable. 
T, tax liability, accrual ba e. 
L, standardized tax liability, defined as 

T, 
L,=-. 

K,_1 
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Z statutor) tax rate (see Table 3 1 ). 
L; effo.:ti\\! tax rate. defined as 

z· = T,. 
7f' ,I 

Z • differential tax rate, (see Table 3 I). 
L • • ratio of differential tax liability to capital. defined as 

L * - z,. L 
•f - z I 

C, consumption expenditure standardlled b) di\ ision b) G P 
i ratio of imentor) to ,ale, in manufacturing. 
J, ratio of tax accruals (all le,cls of government} other than corporate tax. 

minus government w111-,fcrs. to G P. 
G Federal purchases. standardized by d1\ 1,1011 by G P 
£ Mood) 's aa rate on bonds. 
B !>Urplus ( ~ ) or deficit ( - ) 111 Federal Budget. standa rd1zcd by di\ 1s1on 

by GNP 
U tochast1c variable. 
S measure of shift111g. 
F, ratio of profits to value added 

Rate of Return function 

We wi h to determine a function ~hich permits u to predict change 111 
the gros rate of return Y ~hich re ult from change· in ta, r,tte'i. Tim func
tion should be the reduced form in Y of a general sy tern in,ol\ing the tax 
factor a one of the determ111ant • of Y,,. While it is not our purpo e here 
to develop a general macro system. uch a general system. more or le in 

line with our formulation. is given in a note at the end of thi chapter. 
Ha,ing only a limited number of ob er,ations. the number of predeter

minet.l variable had to be everly re<,tncted. In order to obta111 an adequate 
explanation of } , ,ariables had to be lool...ed for \\h1ch are high!) correlated 
\\ill1 Y,,, but not with each other. C,perimentation let.I to the follo~1ng 
formulation: 

(4) Ya t - ao + a,~Ci-1 + (/_,V, I+ a,J, + aiX, + a_;G, +- (/fx I+ 
where ~C is the change in consumption, Vi the inventory to sale ratio for 
all manufacturing, Ji the tax variable for taxc other than corporation ta,. 
G i Federal purcha e , and Xi the corporate ta, \ariablc. to be defined 
more pecifically later. e wa made of lagged Yariable to obta111 a better 
determination of the y tem. 
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Model B 

In equation (4) the tax factor was written in general form. It mu t now 
be made more pecific. A hown in Chapter 3, two behavioral assumption 
may be u ed. Beginning with that lated in (3 8), u e i, made of the tax 
rate whether a tatutory rate Z or a effective rate Z '. Our model become 

(4B) Y0 1 = bo + b,C,_, + b2V,_, + bJ, + b1Z 1 + b0G, + b6Z1 1 + U,. 

Thi model i fully reduced and may be readily e timated by lea t quare ,i 

u ing either Z or z•. 

Model A 

lternatively, we may follow the behavioral a umption of (3 ). The tax 
ariable here take the form of tax liability T, where T - Z1r0 . In thi ca e 

the tax variable i not independent and the ystem is not fully reduced. ever
theles , it i de 1rable to e timate the tax effect in thi form, becau e, as 
hown above, bu ine men may well think of hifting as recovering a given 

tax liability. The T variable I tandard1zed by divi ion by K i, where 
L = T K_,. Our model then become 

(4- ) Y0 1 = an+ a,C1-1 + a2V,_, + a,,11 + a,L, + a0G, + aal, 1 + U,. 

Since L, is a dependent variable, the lea t quare method i liable to give 
incon i tent re ult . fter con iderable experimentation, it eemed be t to 
resolve the e timating problem for this model by the in trumental-variable 
approach. 2 

The nature of the instrumental-variable approach need not be di cussed 
here,3 and a brief de cription of thee timating procedure i given below.4 It 
should be noted, however, that we are less ubject to the u ual objection of 
arbitrarines in the choice of in trument ince z• i the obviou in trument 

L, = T/K,_, - ZtY 0 ,1. 

for L. may be expected, it prove to be highly correlated with L,. 

1 For prerequ1s1te specificallons, see p. 94. 
2 Klein's approx1mat1on procedure (Lawrence R. Klem, A Textbook of Eco11onwt11cs, 

[Evanston, Ill.: Row, Peter on & o., 1953) pp. 120 21) gives very 1milar results, seep. 98. 
3 See Stefan Valavanis, Eco110111e1rics, (New York: McGraw-Hill Book o., I 959), 

pp. 107 25. L. R. Klem, op. cit., pp. 122 25, and J. D. Sargan, "The st1mation of 
Economic Relallon hip smg Instrumental Variables," Econometrica, vol. 25, no. 3, 
July, 1958, pp. 393 415. 

• ee p. 98. 
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Differencing 

The models were experimented with in both differenced and undifferenced 
form. Since there is u ually no po itive erial auto-correlation in our error 
of prediction, 5 the undifferenced form is preferable. 

Note on General Model 

As noted before, it cannot be our purpo e here to develop a general macro 
model, but the type of sy tern underlying equation (4) above may be sketched. 
The terms used, which in some ca e differ from tho e in the text, are as 
follows: 

Q quantity of output 
N labor input 
N* labor force 
C consumption expenditure, money terms 
/ investment expenditure, money terms 
G government expenditures 
w. money wage rate 
J per onal tax rate 
-rr. gro profit 
Z profits tax rate 
V _1 ratio of inventory to sale 
M potential money upply, defined a excess re erve weighted by reciprocal 

re erve ratio 
K 1 capital tock at beginning of the period 
Y. gro s rate of return. 

The general model takes this form: 

Functions 

Production 
Aggregate demand 
Con umption 
Inve tment 
Labor supply 
Labor demand 
Price 

Definition 

Q = Q[N, Kil 
QP = C +I+ G 
C = C[wu{l - J) , -rr.(I - Z), M, K_1, P] 
I = l[Y., Z, ~C 1, G, V_i, M, K_i, P, w0 ] 

N = N[w 0 , J, P, *] 
N = N,1[w0 , P, Ki) 
P = P[M, w., J, Z, Q, CJ 

y = 1r._ 
" K-1 

6 Without differencing the Durbin-Wat on tatistics usually exceeded 2 and after d11Ter
encing showed still higher value . 
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The model ha been written in a ufficiently general form to avoid any 
dogmati m regarding the choice between Keyne ian vs. neo-clas ical or com
petitive v . imperfectly competitive y tern . 

The predetermined variable are K 1 , G, M, J, *, ..1C 1 , V_,, Z, while 
the other eight, Q, , P, C, /, w , 1r., and Y0 , are determined by the y tern. 

reduced form of Y0 might then be given by 

Y0 = Y/K_,, G, M, J, N, ~C_ 1 , V_1 , Z) 

which, however, would be a very complex relation hip and not amenable to 
e timation in thi connection. ince Y0 i a ratio, variables with absolute 
di men ion mu t be tandardized if the relation is to be written in linear form. 
We then obtain 

Y0 = ao + a,.i(G C p) 
1 
+ a2V-1 + a3J + a{G~P) + asZ + 11 

with .ic and G being tandardized by division by G P. The N~ variable wa 
dropped a it proved wholly unrelated to Y0 . The addition of the M variable 
re ulted in a light reduction in R adjusted for degrees of freedom and was 
dropped. The K I variable i dropped a well since it proved collinear with 
other variable . e of K I in place of G P as the standardizing variable 
for .ic 1 and G, did not alter the re ult ignificantly. 

Equation (4) in the text is in line with this equation (note the symbol C and 
Gas there used allow for tandardizing) except for the e difference : (I) the 
tax rate J is extended to include all taxe other than corporation profit tax; 
(2) government expenditures are restricted to Federal purcha e ; (3) the tax 
yariable is written in more general form, ubject to later pecification. 

The general model, given in this note, relate to the entire economy. It 
could readily be expanded to allow for a corporate and a non-corporate 
ector, each ubJect to different rate of tax. The dependent variable could 

then be related to either ector or to both ector combined, as would be 
ugge led by Harberger' analy i .6 Retaining Y0 for the corporate ector 

a the dependent variable in the two ector approach, however, would double 
the number of explanatory variable and for this our degrees of freedom are 
insufficient. or can we combine both ector and con ider the net return on 
total capital, becau e the data for the unincorporated sector are inadequate. 
Jn order to take ome cognizance of thi problem, we experiment with intro
ducing a differential rate, defined a the difference between the rate of tax 
applicable in the two sector , a an additional variable; but for the bulk of 
our analysi equation 4 i u ed. 

s ee p. 4, note 3, and p. 57. 



CHAPTER 5 

DEGREES OF SHIFTING IN THE 

ESTIMATED MODELS 

THE MODELS DEVELOPED in the preceding chapter will permit us to 
estimate the regression coefficients (slopes) of tax variables. It remains to 
translate these coefficients into a measure of the degree of shifting. 

Measures of Shifting 

In Table 2-2 we showed the conditions for zero and 100 per cent shifting 
under the rate of return indicator. We must now go further and determine 
how to measure the precise degree of shifting, if it i not zero or lOO per cent. 

We have seen that under the rate of return indicator there i only one 
meaningful way of defining zero and 100 per cent shifting. The conditions 
for the rate of return indicator may be written in either gross terms, 

zero shifting Y0 ., = Y' 
100 per cent shifting Yo,t - Y' = zr Yo.I 

or in net terms 
zero shifting Y0 ,t = Y' 
100 per cent shifting (I - zn Yo ,I - (I - zn Y' = Z,* Y' 

As shown before, the two formulations are equivalent. 
When it come to mea uring degree of hifting other than zero and 

100 per cent, many measures may be defined, all of which atisfy the above 
conditions for zero and 100 per cent shifting but how different degrees of 
hifting at other values. The gro s formulation above sugge ts a mea ure of 

shifting 

(5-1) 

while the net formulation suggest 

(5-2) 
(l - Zi)Yg,t - (I - znY' 

Sf = -'------'--· Zt Y' 
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The two mea ures are again interchangeable for zero and 100 per cent shift
ing, but they differ for other values. 

The economic significance of S1 is that it measures the ratio of gross gain 
from rai ing the gross rate of return, to actual tax paid. The economic mean
ing of St i that it measures the ratio of net gain from raising the gross rate 
of return, to the los from the tax had there been no adjustment. In a sen e, 
the first mea ure give the fraction of actual loss recouped, while the econd 
gi es the fraction of potential loss avoided. 

The two measure may be compared most easily in absolute profit terms, 
which, for the short-run case, i equivalent to the rate of return formulation. 
We then have 

I 

S - 1rg.t - 1r and 
I - Z!1rg,t 

Graphically, this may be presented as follows: 

1T 

,--...---...---------1T /4-. 
A 8 

I __ 1T 

7T =(l·Z*l7T t----~-...-----+----- n g 

* 1T' ----(1-Z l 

...._------------------Tl ME 

A A* 
where S, = B and Sf = B*. Both concepts are meaningful, but there are 

various rea ons for preferring S. 
The mea ure S fit nicely into the traditional way of dividing the tax 

between the part born by the consumer and that born by the firm, ince it 
expre se the degree of shifting as the ratio of the consumer's part to the 
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total tax. 1 This also appears to be the measure that is relevant for the discus
sion of "integration" of the corporation with the individual income tax, 
under conditions where the corporation tax is partly shifted. 

The S mea ure will be used in interpreting our econometric analysis and 
was also the concept applied in measuring degrees of shifting (for the rate of 
return indicator) in Chapter 2. 2 Further exploration of the S* measure is 
relegated to the appendix. 3 

Having clarified the substantive difference between S1 and St, it remain 
to be noted that either may be estimated from a Y0 or Yn function. Formula
tions (5-1) and (5-2) were both written in gross terms, because Y0 rather 
than Y,. is the dependent variable in our econometric model. 4 These formula
tions will henceforth be referred to as S0,, ands;,,. 

Introduction of Shifting Measure into Model A 

We begin with model A and assume that the tax variable appear in an 
unlagged form only. Using equation (4-A), we estimate Y; by setting L, = 0. 
That is to say, we estimate what the rate of return in any one year would 
have been had the tax rate been zero, the other variables for that year being 
independent of the tax. Consequently Y0., - Y; = a;L,. Rewriting the 
measure of S0 ., defined in equation (5-1) as 

we get (5-3A) 

S0 ,1 = a,. 

In the case of model A, the shifting measure in its gross formulation thus 
happily coincides with the estimated coefficient of the tax variable. 5 The 
shifting measure is a constant over time. Moreover, the relation involved 
in the shifting mea ure is the same as that involved in the tax variable in the 
rate-of-return function. The shifting mea ure is thus independent of the level 
of tax and of the rate of return. 

1 We have T, = [7r' 7r 0 .,(l - Z*)) + [7r 0 ,, - 7r
1
) where the first term on the right is 

the company's share, and the second term is the consumer's share. See Dalton, op. cit., 
p. 73. 

1 We now consider shifting of the total tax, not as in Chapter 2, the addition to an 
initial tax. See p. 14, note l 0. 
3 Seep. 83. 
4 Seep. 30. 
6 See note 7, p. 26. 
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Allowing now for both lagged and unlagged tax variables, and setting both 
equal to zero, we obtain Y0 ,1 - Y~ = a4L1 + asL1_,. Thus the measure 
becomes 

(5-4A) 

The weight of as in the shifting measure depends positively on the change in 
tax liability, reflecting the lagged nature of the tax variable involved. Because 
of the differing weight of as, the value of Smay now vary from year to year. 

This complication is avoided if, to obtain a bird's eye view, we compute S 
for the average value of the tax variables. We then obtain 

(5-5A) 

for the combined degree of shifting where . in subscript indicates average 
of the variable. 

Introduction of Shifting Measure into Model B 

We now turn to model B, beginning again with the unlagged tax vari
able. Using equation (4-B) we estimate Y; by setting Z 1 = 0. We obtain 
Y0,1 - Y; = b4Zt, Substituting into our measure of S0,1 we get 

(5-3B) 

The measure of shifting now depends inversely on the rate of return. If the 
gross rate of return ri es with the tax due to shifting while holding other 
factors constant, the measured degree of shifting declines with the rate of tax. 
This reflects the behavior assumption (3-B) according to which the slope of 
the relationship between tax rate and rate of return is constant, but the frac
tion of tax recovered in higher profits varies with Y0 .t and Z 1 . 

Allowing for both lagged and unlagged tax variables and setting both equal 
to zero we obtain Y0 , 1 - Y; = b1Z1 + b6Z 1_ 1 . Thus we obtain 

(5-4B) 

for the combined degree of shifting. 
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Behavior Rules vs. Shifting Concepts 

41 

In the preceding pages we have dealt with two substantive problems. The 
one was the choice of hypotheses describing the behavior of firm with regard 
to hifting, and leading to models A and B. These behavior hypotheses, 
implied in the form in which the tax variable is related to the rate of return, 
describe the general way in which the firm reacts to a change in tax rate. The 
second and entirely different problem was to define a measure of shifting. 
Having decided in favor of definition Sas against S*, S was then introduced 
into both models. 

The question arises whether the behavior assumptions (i.e., the appropriate 
way of introducing the tax factor) should not have been defined to begin 
with in terms of the shifting measure, so that the coefficient of the tax factor 
directly records the degree of shifting. The an wer is no, because different 
con iderations apply. The shifting measure must be chosen so as to evaluate 
the results of the tax in a way which points up socially significant implications. 
The behavior rule, as expressed by the form of the function must be chosen 
so as to describe the actual behavior of the firm, and the merit of the rule can 
be te ted by the goodness of the fit. In the case of model A, the regre ion 
coefficient for the unlagged tax variable happen to coincide with S, but thi 
coincidence would di appear if S* were u ed. In the case of model B, the 
regression coefficient differs with either formulation of the degree of hifting, 
and thus must be translated into Sor S*. 

While there i no need for the regre sion coefficient and the measure of 
shifting to coincide, it is convenient if they do. The degree of shifting will 
then be a constant for all levels of tax rate or rate of return, imply because 
the regression coefficient is a constant. If they differ, the degree of hifting 
(as e timated by the particular hifting mea ure) will depend on these 
variables. 6 We were happy to find, therefore, that model A for which S = a1 

gave the better fit, and that S seemed more significant from a policy point 
of view than S*. 

8 Seep. 87. 



CHAPTER 6 

BASIC RESULTS FOR ALL-MANUFACTURING, 

TOTAL CAPITAL BASE 

WE OW TURN to the estimates, beginning in this chapter with the case of 
All-Manufacturing, total capital base. The results are given in Tables 6-1 
and 6-3. The core of our finding lies in the standard case of Table 6-1 
line 3 and will not be altered greatly by the additional cases to be examined 
in the next chapter. 

A. MODEL A 

Main Results 

Model A was estimated first on the basis of equation (4--A), the results 
being given in line 1 of Table 6-1. The value of Ris high at .98. The unlagged 
tax variable shows 145 per cent shifting and is highly significant at the 1 per 
cent level.1 The lagged tax variable shows slight shifting but is not significant. 
The negative sign of the coefficient for the G variable is surprising, but the 
coefficient is not significant. 

The simple correlation matrix given in Table 6-2 shows that one of the two 
least significant variables L1,-1 is highly correlated with Z1 the instrument 
for Li. This suggests that the model be tried withoutL1,-1- As shown in line 2 
of Table 6-1, elimination of Lt-1 increases the significance of most other 
coefficients. The least significant coefficient is now G1. As shown in line 3, 
further elimination of G1 increases the significance of all coefficients. The 
coefficient of the unlagged tax variable is again highly significant at the 1 per 
cent level, with R only slightly lowered. The level of shifting for the unlagged 
tax variable is not greatly affected, but the standard error of the shifting 

1 Henceforth the term "highly significant" is used where the statistic passes the two tai I t 
test at the 1 per cent level, significant where it passes at the 5 per cent level. and insignificant 
where i1 does not _pass even the 5 per cent test. 
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measure i ub tantially reduced. The model underlying line 3 is to be pre
ferred. It i adopted as the tandard model for the estimation of most other 
case . 

Various further experiment were made to help appraise the result of 
line 3. Fir t, the instrument wa changed from effective to tatutory rate . 

shown in line 4, there i little difference in re ults. ext, an approximation 

Table 6 I. Estimates for All Manufacturing. 

Regression coefficients, [ ] as fractions 

No. 

(I) 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Description 

{II) 

All years 

All years 

All years 
(standard model) 

All years 

All yearsh 

All years 

Prewar 

Postwar 

9. All years 

IO. All years 
(1942 excluded) 

11. All years• 
( 1959 excluded) 

No. 
of 

ob
serva
uon 

(Ill) 

20 

20 

20 

20 

20 

20 

8 

12 

20 

19 

17 

Variables 
Inter
cept 

ao 
(IV) 

2575 

2577 

.2859 

2815 

n.c. 

n.c. 

.3693 

.2698 

.3844 
[2.0930] 

.3013 
[1.8053] 

.4038 
[2.6690] 

.4115 
[2.7409] 

n.c. 

.4966 
[3.5440] 

.6458 
[1.7166] 

.1593 
[.5962] 

~.3443 
[-J.9226] 

-.4228 
[ -2.2586] 

-.5272 
[-3:0043] 

-.5090 
[ -2.9259] 

R.C. 

-.4681 
[ -3.0253] 

-.7776 
[-1.8894] 

-.1044 
[-2.5218] 

.1760 .1307 -.4988 
[.4123] [ -1.2706) 

.1210 -.0124 -.1963 
[ - .0042] [ - .5862) 

J, 
(VII) 

-.9079 
[-4.3511) 

-.7721 
[ -4.4863] 

-.8333 
[-4.7168) 

-.8341 
[ -4. 7561 l 

n.c. 

-.8967 
[ -5.4347] 

-1.0334 
[-1.6006] 

-1.1223 
[-3.1541] 

.0005 .3027 
[.9714] 

-.0351 -.6423 
[ - .8855) [ - 1.5505] 

• Durbin-Watson statistics. ee Appendix E fl. 97. 
b Based on model B. see no. (4) Table 6--3, p. 50. 
• Tables for Durbin ~at on sta11s11c, for the case of 6 explanatory variables are not available 

L, 
(VIII) 

1.45 I 6 
[7.16 8] 

1.5110 
[8.2192] 

1.3394 
[12.2165] 

1.3575 
[12.5142] 

1.3373 
[n.c.] 

1.4199 
[15.3468] 

1.3394 
[8.3068] 

1.2050 
[4.3398] 

1.0273 
[3.6553] 

1.0395 
[4.0804] 

1.4238 
[5.8189] 

d The \cries docs not pas~ the Durbin-Wahon test for negative enal auto-correl.u1on. I he stati ttcs fall 
,n the middle between upper .1nd lower cr111cal levels for the doubtful nrca. 
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method was used in place of the instrumental approach. 2 As shown in line 5, 
the re ults remain very similar. To check into the high value of R obtained 
from the instrumental variable approach, use was made of the least- quares 

2 See Klein, op. cit., pp. 120 21 Begmnmg with the estimate of model B, given 111 

!me 3 of Table 6 -3, we use the approx1mat1on L, Z; Y •. , ~ Y Zt + z· Y ., - z· Y0 _ and 
substitute for L,. We then solve for Y .,. 

Total Capital Base, Model A 

I Shifting measurer, () its 
of standard error standard error 

lnstru- R 
mentor ad- d 

technique Justed stat.• 

~

For 
----- For one Com-

initial eriod bined 
G, lL,,l_c:, period lag effect 

(IX) (X) (XI) (XII) (Xlll) (XIV) (XV) XVI) (XVII) 

-.1174 .1966 zr .9806 2. 7859• 1.4516 .1654 1.6174 
(-1.2598] [1.2599] (.2025) . 1313 (. 1637) 

-.1083 z, .9800 2. 938Qd 1.5110 
(-1.1223] (. 1838) 

Z; .9765 2.7557d 1.3394 
(. 1096) 

z, .9768 2.7617d 1.3575 
(. l 085) 

Klein's .9406 n.c. 1.3373 
approx. (n.c.) 

Naive .9805 2. 6526'1 1.4199 
Least (.0925) 
Squares 

z,· .9772 3. 0556• 1.3394 
(.1612) 

L,' .9191 2.1761• 1.2050 
(.2777) 

-.0648 z.- .9200 n.c. 1.0273 
(-.3486] (.28 IO) 

.5250 zr .9247 n.c. 1.0395 
(1.5390] (.2547) 

-.1998 Zt .9197 3.002 1.4238 
(-1.5619] (.2447) 

------ -
'Table, for Durbin-Watson sta11stics are not available for cases of less than 15 observa11on points 
For them111,1l penod the significance of the shifting measure is the same as that for the L, variable coefficient. 

•Linc 2, all variables differenced, 1959 excluded. 
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mea ure i ub tantially reduced. The model underlying line J i to be pre
ferred. It I adopted a the tandard model for the e t1mat1on of most other 
ca e . 

ariou further experiment were made to help appra1 e the re ult of 
hne 3. Fir t, the in trument wa changed from effective to tatutory rate . 

ho\\n in hne 4, there I little difference in re ult . ext, an approximation 

Table 6-1. timates for AIJ fanufacturmg, 

0. De cription 

(I) (II) 

I. All year 

2. All )ear 

3. All years 
( tandard model) 

4. All years 

5. All yearsb 

6. All years 

7. Prewar 

8. Postwar 

9. All }ears 

10. All year 
(1942 excluded) 

11. All years• 
(1959 excluded) 

0. 
of 

o~-
erva-
llon 

(I II) 

20 

20 

20 

20 

20 

20 

8 

12 

20 

19 

17 

Inter
cept 

Oo 
(IV) 

.2575 

.2577 

2 59 

.2815 

n.c. 

n.c. 

.ic I 

(V) 

.3 44 
(2.0930] 

.3013 
[I. 053) 

.403 
(2.6690) 

.4115 
(2.7409] 

n.c. 

.4966 
(3.5440) 

.3693 .6458 
(1.7166) 

.2698 .1593 
(.5962) 

.1760 .1307 
(.4123) 

.1210 -.0124 
[ - .0042) 

0005 .3027 
(.9714) 

• Durban-\ at on tau Uc . Sec Appcnd,x I; fl. 97, 
b Based on model B, cc no. (4) I ,1ble 6- J p ~O 

Regre sion coefficients, [ ] a fractions 

anable 

L 

v, 
(VI) 

J 
(VII) 

-.3443 -.9079 
1.9226) (-4.3511) 

- .4228 - . 7721 
2.2586) (-4.4863) 

-.5272 
3:0043) 

. 090 
2.9259) 

n.c. 

-.4681 
[ -3.0253) 

-.7776 
(-1.8894) 

-.1044 
(-2.5218) 

- .498 
(-1.2706) 

-.1963 
(-.562) 

.0351 
[ - .8855) 

-. 333 
(-4.7168] 

-.8341 
4.7561) 

n.c. 

-.8967 
[ -5.4347) 

-1.0334 
[ 1.6006) 

-1.1223 
(-3.1541) 

- .6423 
1.5505) 

I 
(VIII) 

1.4516 
[7.16 8) 

1.5110 
[ .2192) 

1.3394 
(12.2165) 

1.3575 
(12.5142] 

1.3373 
[n.c.) 

1.4199 
[15.3468] 

1.3394 
(8.306 J 
1.2050 

(4.3398) 

1.0273 
(3.6553) 

1.0395 
[4.0804) 

1.4238 
[5.8189) 

Table for Durban-\\ 11 on 111 I •, ." • • f 
d I he scnc c..lO\.-S not a s : i uco; or l lc c., co 6 cxplan.ttory v~uiablcs are not available. 

,n the middle bet c• r the ,Durb1n-W,11 on tc t for ncg;111vc sen.ii auto-corrcl.111on. I he St.Ill tics fall 
~ en upper ~ind ower crtllcJI levels for the doubtful arCi.l. 
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method \\a used in place of the in trumental approach.• hown in hne 5, 
the re ult remain very imilar. To check into the high value of R obtained 
from the in trumental variable approach, u e was made of the lea t- quare 

See Klem, op. cit., pp. 120 21. Beginning \\Ith the estimate of model B, given in 

hne 3 of Table 6 3, we use the approximation L, - z: Y,., --.. Y z· z Y. - z· Y and 
sub utute for L,. We then solve for Y,.,. 

Total Capital Base, Model A 

of standard error 

G, L, I B, 
(IX) ( ) (XI) 

.1174 .1966 
[- 1.2598] [1.2599) 

-.10 3 
(-1.1223] 

- .1998 
(-1.5619) 

.0648 

.3486) 

.5250 
[ 1.5390] 

Instru
ment or 

technique 

(XII) 

z· 

z· 

z 

z, 

Klein's 
approx. 

Naive 
Least 

quares 

z· 

z· 

Zi 

z, 

R 
ad- d 

JU ted stat. 

( Ill) ( IV) 

.L 

hiftmg mea ure 1, () Its 
standard error 

For 
1m11al 
period 
( V) 

For 
one 

period 
lag 

(XVI) 

Com
bined 
effect 

( VII) 

9806 2 7859' 1.4516 1654 1.6174 
(.2025) .1313 (.1637) 

.9800 2.9380d J.5110 

.9765 

.9768 

9406 

9805 

.9772 

.9191 

9200 

.9247 

.9197 

2 7557d 

2.7617d 

n.c. 

2 6526'1 

3 0556' 

2.1761• 

n.c. 

n.c. 

3.002 

(. I 838) 

1.3394 
(. 1096) 

1.3575 
(. 1085) 

1.3373 
(n.c.) 

1.4199 
(.0925) 

1.3394 
(.1612) 

1.2050 
(.2777) 

1.0273 
(.2810) 

1.0395 
(.2547) 

1.4238 
(.2447) 

• Tabios for n b \V 
F h ur 1n- at'-on \tat1st1c~ arc not available for ca~es of le s than 15 ob,crvauon p01nt • 

•L:c'/ iniual period the 1gn1fi~1ncc of the shifting mc .. ,,urc 15 the ;lme a lhdt for the L, variable coefficient 
• all •anablc d,tferenced, 1959 excluded , 
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method treating Li a predetermined (na1v lea t quare ). e pected, thi 
increa ed R (line 6) above that of the tandard model (line 3). 

In line 7 and 8, the tandard model i applied to the pre- and po twar 
period eparately, to allow for the po ibility that reaction difTered. It 
appear that thi wa not the ca e. The degree of hifting i lightly lower for 
both period taken individually than for the combined penod, and the te t 
for homo cheda ticity i met. 3 

Table 6 2. Simple Correlation Matrix All Year 
(AU Manufacturing, Total Capital Base) 

Vari- v,_, J, G, L, I zr Zi' I L, Y •. , ables 

:;C, I -.1918 3837 - 4310 - 1041 .1723 .0189 0994 - Olli v,_, - 5926 - .2815 - 6966 - .7265 - 7196 - 6420 6538 
J, .1572 5907 .8033 .62 7 3323 .1853 
G, .5640 .5864 7224 .7521 5997 
L,_, 7630 .7933 7634 .6849 
Zt .9091 . 7216 5836 
Zt, .9086 . 7877 
L, .9496 

Interpretation 

We are left with the unexpected re ult of hifting well in exce of JOO per 
cent. In interpreting thi result, it must be noted fir t of all that the point 
e timate reflected in the hifting value of 114 per cent i not the entire informa
tion. We know it tandard error and may compute confidence limit . 
Given the tandard error of .1096 and 15 degree of freedom, the 95 per cent 
confidence limit gi e the interval of 111 to 157 per cent for the degree of 
hifting. The hypothe i of zero hifting i clearly rejected, which i quite in 

line with how we under tand the economy to operate. More urprising and 
perhap di turbing i the rejection f the hypothe i of I 00 per cent hifting. 

ven 99 per cent confidence limit· give an interval from 102 to 166 per cent, 
o that the hypothe i of at lea t 100 per cent hifting i till u tained. 

Pre ently we hall note variou rea on why thi re ult should be adjusted 
downward; but fir t it may be pointed out that we ha e no a priori in ight 
which tell u by Palm trom logic 4 that uch a re ult murt be wrong. The 

3 Seep. 97. 
• Reference 1s to the memorable ver e 

,,Weil, so chlic st er me er charf, 
icht e111 ka1111, wa nicht c1n da,f", 

111 hri tian Morgenstern, Die Ga/ge11/ieder, (Berlin: a sirer, 1937), p. 163. 
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very consideration which how that the traditional conclu ion of zero hort
run hifting i not nece arily correct al o allow the po ibility that shifting 
might reach or e ceed l00 per cent. 5 In particular, two hypothe e may be 
noted. For one thing, changes in tax rate may be taken as a "signal'' among 
oligopoli ts for price increa es, which may include adju tment for other than 
tax factors. These other factor may be ubstantial. Since our model com
bine them with adju tment to the tax as uch, the recorded degree of hifting 
which mea ure both adjustments again t the tax factor only, could well 
exceed 100 per cent. For another. firm may be o eager to recoup the tax 
fully that they overshoot the mark. 

everthele , this initial result remain urpri ing, and one wonder whether 
the high e timated value of shifting might not be due to hortcomings of the 
model and the data. As shown in Table 6 2, there i a high degree of positive 
correlation between G1 and Zt, which i an in trument for L,. 6 Moreover, we 
have noted ( ee lines 2 and 3 of Table 6 I) that di carding the Gi variable 
increase the significance of all other coefficient in the model, e pecially that 
of Li. Thi ugge ts that G1 and L 1 are collinear. Hence the tax coefficient 
is exaggerated by a G1 effect which cannot be eparated out. 7 That i to ay, 
our mea ure i not only one of tax incidence, but is contaminated by influence 
of budget incidence. If a tax increa e was accompanied by increa ed demand 
for corporate output, be it becau e the government redirected demand or 
becau e public expenditure were increa ed and aggregate demand ro e the 
re ulting upward shift in the demand for corporate output may have rai ed 
Yu and cushioned the tax effect on Y,.. Thu , the change in Y0 reflect tax 
shifting in the en e of admini tered price adjustment , a well a re pon e 
to change in government expenditure . While we cannot eparate the two 
effects, we may note the ignificance of the Li and in ignificance of the G1 
coefficients when both are included (see line 2, Table 6-l). Thi ugge ts 
that the Li coefficient i much the tronger. 

I Seep, 2. 
6 This situation is not improved if state and local government purcha e are included 

in G, U e of federal purchase only has the advantage that it i a more clearly exogenou 
variable and that 1t shows a positive correlation with Y0 , whereas tale and local purcha e 
are negatively correlated with Y0 . 

7 If our result of high shifting is to be explained by a hidden G, effect, then the "true" 
coefficient for G, hould be po itive. While the estimated cocmc1cnt (]mes I and 2 of Table 
6-1), i negative, this I not too disturbing. Not only is the coemcient 1ns1gnifica11t, but the 
negative value may be due to high correlation with L,, inclusion of both pulling the e ti
mates apart. 

8 We considered the hypothe i that the high correlation of G, and Z,* wa due to the 
fact that in many year both variable remained unchanged. Thi wa te ted by d1fferenc1ng 
the z• and G variable, and eliminating the year for which ~Z* = 0. The correlation 
between the two variable on th1 ba i , however, proved a high as before. 
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In addition to the correlation between G, and Z;, we further find an even 
higher correlation between J, and Zt. Thi , however, doe not involve 
collinearity, becau e the introduction of J, doe not lower the ignificance of 
the other coefficient. everthele , the high correlation may pull the esti
mate of the two coefficient apart, thu increasing the negat1\e value of the 
J, coefficient and the positive value of the L 1 coefficient. gain our measure 
may exaggerate the degree of shifting. 

An alternative way of allowing for other fi cal factor was attempted by 
omitting the G, and J, variable , but introducing the state of budgetary 
balance. In lines 9 and 10 the model i re-estimated, ub t1tuting a surplu 
rate B, for the G, and J variables. 9 On theoretical ground this 1s a le 
ati factory approach. since the government variables which are treated 
eparately in the tandard model are now lumped together. may be 

expected. the value of R i lower than before. The coefficient of the B vari
able. a hown in line 9 and 10 i in ignificant. It i interesting to note. 
however, that it i positive m line JO ugge ting that the change m the surplu 
was on the aYerage endogenous, and that it is negative in line 9 sugge ting 
that it was autonomou . Since line JO differs from line 9 by exclusion of 1942, 
\\hen the change was highly autonomou , this pattern is plau ible. The degree 
of shifting i now down to about JOO per cent. Since the B variable allows at 
lea t partly for the G and J effect , and i notably correlated with L, the L 
coefficient in this model may reflect more purely the tax effect. However, not 
too much can be made of this, becau e the model i inferior in term of 
multiple R and the ignificance of the regre ion coefficient is lowered. 

In addition to the e difficultie , it may be that our model ha omitted a 
variable which explains Ya and i highly correlated with z,. However, thi 
i unlikely, ince uch a variable would tend to be of the fiscal type, and fiscal 
variables have been considered. 

another po ibility, 1t might be ugge ted that for some rea on , not 
captured specifically in our model, the rate of return had a po itive time 
trend; and that the tax factor, being a variable with ri ing time trend, i held 
re pon ible for 1t. Leaving a ide the que tion of whether uch a time trend in 
Ya i plau ible, thi po sible bia would be more or Jes eliminated by differ-

An alternauve procedure might have been to mclude only that ub- ample of years 
(sufficiently large to give significant results) for which the correlation was lea t. Unfor
tunately, this proved not possible because ob ervat1ons haring diss11111lar change were 
too infrequent to reduce the correlation coefficient substantially. 

9 The surplus rate Bis defined a G - J - G~P' where G is federal purchases divided 

by GNP, Tis corporate tax accrual , and J 1s the ratio of other taxes mmus transfers to GNP. 
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encing the model. As shown in Table 6 I, line 11, our re ult i changed very 
little by differencing. 

Could it be, finally, that the re ult i affected by inflation? If there is a 
tendency to increa ingly overstate profit relative to capital, Y0 would be 
over tated and this might be charged to shifting. s shown in the next 
chapter, the adjustment for inflation which affects both capital and profit 
figure does in fact lower thee ti mated degree of shifting to about 100 per 
cent. Moreover, we shall note that this re ult still tends to overstate the 
degree of ta., shifting becau e expenditure effects are present. Thus, it appear 
that pure tax hifting will be below 100 per cent. But even after liberal 
allowance i made for these factors, the statistical quality of the shifting 
e timate remains rather impressive, and sub tantial evidence of a high degree 
of short-run shifting cannot be denied. 10 

B. MODEL B 

The first three lines of Table 6-3 how results for Model B, corre ponding 
to tho e for Model A, given in line 1-3 of Table 6 I. tatutory rate are now 
used for the tax variable. The e timated degree of shifting i much higher 
than in Model A, the standard errors of the coefficient are larger, and the 
significance is substantially lower. The multiple correlation coefficient is 
lower as well. The picture of Model B wor en further if effective rates are 
u·ed for the tax variable. As shown in line 4 of Table 6 3, the rnlue of R 
drop , the hifting measure rises but it significance declines, leading to 
extremely wi<le confidence limit . By using the liability-type tax variable, a 
better fit was obtained in Model , which ugge ts its behavioral as umption 
is more reali tic. Model A is to be preferred on all thee grounds. 

1 It does not follow that sh1fung must be equally high or speedy whether the ta, rises 
or falls. Sec p. 58. 
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No. 
of 

0. Period ob- Inter-
serva- cept 

1 

t1on Go 

I. All years 20 n.c. 

2. All year 20 n.c. 

3. All years 20 n.c. 

4. AU year 20 n.c. 

The Shifting of the Corporation Income Tax 

Table 6-3. Estimates for All Manufacturing, 

Regression coefficients. [ ] as fractions of 

Variable 

llC, I v,_, I J, x, _I -
.8320 -1.0027 

(2.60 1] I -3.2985] 
-2.0603 .3290 

(-3.59 9] (4.6284] 
.8190 -.9716 

(2.6903] (-3.5956] 
2.1704 .3298 

(-5.7918] (4. 068] 
.9170 - 1.0451 

(3.1696] (-4.0073] 
-2.0447 .2704 

(-5.7687] (7.4337] 
.6106 -.6996 

(2.0574] (-2.2499] 
2.0046 .4072 

1-5.2064] (6.6602] 

Basic Results for All-Manufacturing 

Total Capital Base, Model B 

standard error 

G, X, I 

-.1516 -.0222 
(-.6068] (-.2615] 

-.1925 
(-1.0213] 

Notation X 
stand~ for 

tax variable 

z, and Z, , 

z, 

z 

z, 

R 
ad

ju ted 

.9237 

.9290 

.9288 

.9151 

d 
stat. 

2.80 2b 

2.7919 

2.5176' 

n.c. 
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Shifting mea ure, ( ) its 
standard error<1 

For 
initial 
period 

2.2922 
(.4952) 

2.2978 
(.47 0) 

1.8836 
(.2534) 

2.7847 
(.4181) 

For one 
period 

lag 

-.1407 
(.5381) 

Com
bined 
effect 

2. I 515 
(1.0824) 

----~---- --
• Durbin-Wat on siatistics. See p. 97 
• Table. for Durbin-Wat on stausucs are not ava1lablc for the ca e of 6 explanatory variable • 
r The ~cries does not pas Durban-Wat on teo;,t for negative crial auto-corrclat1on The tau uc falls in the 

middle between upper and lower criucal levels for the doubtful area. . ffi 
• For the 1n1t1al period the significance of the h1f11ng mea ure , the same as that for X, variable coe c,ent. 



CHAPTER 7 

FURTHER RESULTS 

WF OW T R to a et of further re ult , including variant of the all
manufacturing ca e and ub-group thereof. The model throughout is that of 
Model , tandard ca e, line 3, a hown in Table 6-1. 

V RI,\ T OF THE LL-MA UF CTURI G C E 

The all-manufacturing ca e is re-estimated allowing for a number of 
adju tment , including tho e for accelerated depreciation, inflation, and ri k
rate of return. The new re ult are given in Table 7-1, each ca e being 
e ti mated for the entire period and for the po twar period on!}. 

Equity Base 

Line l and 2 repeat the re ults of Table 6-1. In line 3 of Table 7 I the 
model i placed on an equity base, where the rate of return i defined as the 
ratio of profits to equity capital. The multiple correlation i slightly less than 
on the total capital base. The degree of hifting for the entire period is some
what lower at 123 per cent, with ignificance somewhat 10\~er as well. t a 
95 per cent ignificance level the confidence limit are from 98 to 148 per cent. 
The difference between thi re ult and that for the total capital ca e i not 
ub tantial, but it is in agreement with the hypothesis that the mall ob erved 

ri e in debt financing wa partially cau ed by the tax. 1 

Tax Effects 011 Internal Funds 

There is a ub tantial body of opinion which holds that the more significant 
aspect of tax effect· is the effect on internally available fund , rather than on 

1 Assum111g the same profit adjustment to occur in both cases, 11 also follows from the 
mathematical relauonship that the degree of shifting for the equII} case has to be somewhat 
less. 

52 
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the rate of return. Our model may be adapted readily to explore this problem. 
The rate of return \-ariable is redefined to include depreciation, and the degree 
of shifting is re-estimated on this basis. 

The results (all-manufacturing, equity ba e) are shown in line 5 and 6 of 
Table 7-1. The multiple R is somewhat above that of line 3, where the profit 
rate only is con idered. The hypothe is that firms define the target rate of 
return in terms of total fund is at least a compatible with our model as the 
earlier hypothe is ba ed on the profit rate. The degree of hifting in line 5 is 
146 per cent, a against 123 per cent in line 3. In a ituation where part of 
the tax recoupment i through rai ing profit while another part i through 
raising depreciation, the h1fting measure in terms of funds should show a 
higher degree of shifting than that in term of profit only. Our results are 
compatible with such a situation. 

Changes in Tax Rate vs. Changes in Statutory Depreciation Rate 

A noted before, Model A i based on the use of ob erved tax liabilitie . 
hange in these liabilitie depend on both legi lative change in tax rate and 

in depreciation rate . Our re ult with regard to shifting, therefore, mea ure 
the adjustment to the combined change in tax liability, whatever the cau e. 
They do not measure "tax-rate hifting" alone, but combined "tax-rate" and 
"depreciation-rate" shifting. 

How might the two a pect of the problem be eparated? One way would be 
to use two di tinct tax ariable , one the statutory tax rate and one the 
statutory depreciation rate. Thi , however, would require a model B type 
approach which proved much inferior. Accepting the fact that we must use 
observed liabilitie a the tax variable, this olution i not open. However, 
our result for the combined effect may be interpreted to ome extent by 
introducing a umption regarding firm reaction to depreciation changes. 

on ider our u ual mea ure of hifting and uppo e fir t that an increase 
in depreciation due to a peed up in the statutory depreciation rate i reflected 
fully in price increa e, thu leaving profits unchanged. In this ca e, our 
mea ure of shifting for the profit rate of return (line 3, Table 7 I) will cor
rectly indicate hifting in re ponse to tax-rate change only. If, however, the 
ri e in depreciation due to an increa e in the tatutory depreciation rate 
leave price unchanged and i reflected fully in a decline in profits, the true 
degree of hifting in re pon e to tax-rate change exceed the line J mea ure. 
The ame holds to a le er degree if the rise in prices due to acceleration falls 
short of the full amount. 
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A similar argument holds for the funds approach. If an increase in clc11 '

ciation due to acceleration is reflected fully in price in(:rcascs, the funds 
measure of shifting overstates the degree of shifting attributable to tax-rate 
changes alone. If the increase in depreciation is absorbed in declining gross 
profits, the fund measure reflects the effect of tax-rate changes only. 

In the case where the rise in depreciation due to acceleration depresses 

o. Descnption 

II 

1. Total capital base, all years 

2. No. (1) postwar 

3. Equity base, all years 

4. No. (3) postwar 

5. Equity base, dpr. returned to 
profits all years 

6. No. (5) postwar 

7. Equity base, correct for inflation, 
all years 

8. No. (7) postwar 

9. Risk rate, equity base, all years, 

10. No. (9) postwar, 

11. Equity base, all years 

20 

12 

20 

12 

20 

12 

20 

12 

20 

12 

20 

Table 7 I. Estimates for All Manufacturing, 

Regress10n coefficients, [ ) as fractions 

.2859 .4038 
[2.6690) 

.2698 .1593) 
[.5962 

.4234 .3431 
[1.8180) 

. 4742 .06934 
(.1923) 

.2707 .6705 
(3.9037) 

.2122 .6161 
[2.5936) 

.2507 .0743 
[.4062) 

.2111 -.2014 
(-.6378) 

.2627 .6138 
[2.7413) 

.2129 .1799 
[.4679) 

.6334 .8814 
(2.4287) 

-.5272 
(-3.0043) 

-.1044 
[-2.5281] 

-.9429 
(-4.2971) 

-1.1113 
[ -1.9692) 

-.4521 
[ -2.3027) 

.0704 
(.1910] 

-.4848 
(-2.1430] 

.1869 
[.3259] 

-.4836 
[ -1.8574] 

.5668 
[.9418) 

-1.6811 
[-6.1220] 

J, 
Vil 

- .8333 
[-4.7168] 

- 1.1223 
[ -3.1541 J 
-1.1778 

[ -5.3266) 

-1.2206 
(-2.5209] 

-.5409 
[ -2.6749] 

-.6233 
[ -1.9426] 

-.6119 
[ -2.9182) 

-.9737 
(-2.2400) 

-.9416 
[-3.5892) 

-1.5894 
[-3.0779) 

-1.3958 
[ -3. 1677) 

• Corresponds to line 3, Table 6-1, with z: for instrument, except for line 11, where the d11ferenttal rate 
z,-• is used 

b Durbin-Watson statistics See Appendix E p. 97 
c The series does not pass the Durbm-Watson test for negative serial auto-correlation The statistics fall in 

the middle between upper and lower cnttcal levels for the doubtful area 
d Tables for the Durbin-Watson statistics are not available for cases of less than 15 observation pomts 
• The series docs not pass the Durbin-Watson test for negative scnal auto-corrcla11on. I he stat1st1cs leave 

us in doubt but 1s close to the upper critical level above which there is no doubt that scnal autO•correJation 
is absent. 
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profits, the true degree of shifling for the profit measure in response to tax-rate 
changes "'ill fall between our estimated degree of shifting for the profit 
measure (which, as we have seen, 1s too low) and the fund measure. This 
follows because, m a situation of rising depreciation, shifting in profit terms 
cannot exceed shifting in fund terms. mce we do not know to what extent the 
rise in depreciation leaves profits unchanged (in which case the profit measure 

\fodel A, Standard• 

of standard _e~ror~ - - l h1fting measure, h ( ) 
its standard error 

I 
R 

Variables Instrument ad- d 
Justed stat.h or 

I 
For one Com-

m1tial penod bmed 
L, Lt* L ** penod lag effect I l 

VIII IX X XI XII XIII XIV xv XVI 

I. 3394 Zt .9765 2 7557° 1.3394 
[12.2165) (.1096) 

1.2050 Zt .9191 2 1761d 1.2050 
(4.3398] (.2777) 
1.2331 Zt .9745 2.4285° 1.2331 

[10.4348] (.1182) 

1.0783 Zt 9048 2 2783d 1.0783 
[2.9213] (.3691) 

1.4644 Zt 9803 2 3368• 1.4644 
(14.3727] (.1019) 

1.2688 Z * I 9270 2.1350d 1.2688 
(6.8367] {.1856) 

1.0050 Zt 9580 l 9603 1.0050 
[8.0746] (.1245) 

.7848 Zt 8347 l. 9770d .7848 
(2.0120] (.3901) 

1.4154 Zt 9652 2 1966{ 1.4154 
[I0.0955] (.1402) 

l.1243 Zt .8730 2.0650<1 1.1243 
(2.8562] (.3936) 

1.8008 .1330 Zf* for Lt* .9424 2. 6144° 1.80081 .1072• 1.9081• 
[5.1820] [.2700] (.3475) (.3972) (.3250) 

r [he series docs not pass the Durbm-Wntson test for negative serial auto-corrclauou at 5 per cent significance 
level but u docs at 2 ½ and 1 per cent level 

1r 1Lsk rate defined as gross rate of return on cqtuty less the rate on Moody's tnplc A bonds. 
b I he sagmficancc of the slufung n1ensurc for the mum! penod 1s the same as for the L, or J..t• variable 

coefficient 
Sh1ftt11g of d1ffcrcnt1al nt!J! 1s defined S az• for untagged variable 

Sd I 
L •; 

aj,• 1 L•• for lagged variable 
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would reflect tax-rate change only) or depres es profits, the true value for 
the ta effect on profit will fall between the re ults of hne 3 and 5 in Table 
7-l. 

Adjustment for Inflation 

The estimate for the model u ing the series adjusted for inflation i given 
in lines 7 and 8 of Table 7-1. 2 The shifting mea ure is lower for the adjusted 
ca e. hown in line 7, it i now ju t about 100 per cent. We are tempted to 
conclude that allowance for the inflation factor may be an alternative way of 
explaining the appearance of shifting above 100 per cent noted in the pre
ceding chapter. 

Interpretation of the inflation adju tment po es a problem omewhat 
imilar to that of change in the statutory depreciation rate. uppo e that 

increa e in tax rate coincided with inflation-caused increa e in the replace
ment co t of depreciable a et . ow distingui h two ca e : (I) where the 
ri e in replacement cost did not affect product prices, and (2) where prices 
and profit were increased to make up for the short-fall of nominal, behind 
"true" depreciation. In case (I) our mea ure of shifting based on the serie 
without inflation adju tment will be correct, while a mea ure ba ed on data 
adju ted for inflation would under tate true hifting in re pan e to the tax 
effect alone. In ca e (2), the unadju ted mea ure would over tate hifting, 
especially if the firm reacted harply to inflation in as et co t and le o to 
tax increase. The measure of hifting ba ed on the adju ted serie would then 
correctly i olate the tax effect. Whichever ca e holds, the hifting mea ure 
based on the adju ted series should be lower. 

As we do not know which behavior applied, the results for the unadjusted 
series (line 3) and the adjusted erie (line 7) may be taken to et the upper 
and lower limit for the true an wer. llowance for the inflation factor thus 
results in a ubstantial drop in the hifting mea ure. At a 95 per cent confi
dence level, the limits are between 74 per cent and 127 per cent. While the 
multiple R for the adju ted erie i omewhat mailer and the significance 
of the tax coefficient is somewhat le , the difference i not ub tantial, es
pecially if one allows for pas ible errors introduced through the inflation 
adjustment. 

Risk Rate of Return 

It ha been ugge ted that the firm's target rate of return be defined in 
term of the return for risk taking or entrepreneur hip, excluding such part 

2 For method of adJustment, see p. 76. 
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of the gross return as corre pond to the bond rate which, for purposes of 
our model, i autonomou ly et. In thi ca e, one may wi h to relate the 
hifting measure to the rate of return in exce s of the bond rate. A model 

ba ed on this approach is hown in line 9 and 10 of Table 7 1, where the ri k 
rate i defined as the observed gro rate of return on equity minu Moody's 
triple bond rate. The R i lightly le than in line 3. The hifting mea ure 
is omewhat higher on the ri k rate basi . Thi i as may be expected, ince 
for any given tax liability and increase in the total gro s rate of return, the 
degree of hifting mu t be higher if related to the risk rate of return only. a 

Differential Tax Rate 

Variou writer , in particular A. C. Harberger, have argued that the relevant 
rate for the hifting problem i not the corporate rate, but the differential 
between the rate of tax on profit earned through the corporation and the 
rate of tax on profits earned through non-corporate inve tment. 4 Thi is 
e entially a longer run view, since the vehicle of hifting i through diversion 
of capital from the corporate to the non-corporate ector. It i of some 
interest neverthele to apply the differential rate approach to our hort run 
model. 

In line 11 of Table 7-1, the differential rate, lagged and unlagged, i intro
duced into the all-manufacturing, equity ba e model. For thi purpo e tax 
liability is redefined as the ob erved value of L weighted by the ratio of the 
differential to the corporate tax rate. 6 The differential tax variable i intro
duced in both lagged and unlagged form, ince one may e peel the lagged 
variable to be important in thi ca e. The re ult doe not bear out thi expecta
tion. The coefficient for the lagged differential ta ariable i insignificant, a 
wa the ca e in line l of Table 6-l, when the total corporate liability wa u ed. 
The unlagged variable how a higher degree of hifting than the corporate 
liability variable in line I of Table 6-1, but the multiple R i lower. Error 
are higher and ignificance i reduced. 

on idering the fact that the hifting re ult for the corporate and differ
ential approach are rather similar, which hould be accepted a e plaining 

3 An alternative approach might have been to prorate the tax between the n i._ and 
111terest component, and to apply the ri k component only to the ri k rate of return. In 
this ca e, equalaty of the degree of ·h1ft1ng for both component would ugge t that the 
busine man i~ concerned with the total rate. This inference cannot be drawn from the 
above model. 

1 See p. 4, note 3. 
z·• 

6 We have Lt• L,Lt , where zt• equals the differential rates given in ol. 1 of 

Table 3 I and Z~ equal the effecuve corporate rate hown in Col. YI. 
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the behavior of the economy? ince the adjustment to the differential rate 
operates through the flo\\. of capital to the unincorporated ector, it may be 
expected not to occur in the year of rate change and, indeed, extend over 
more than the ub equent year. ince the lagged variable i insignificant in 
both approache , it appear that the adju tment proce wa e entially in 
re ponse to the corporate rate. The imilarity of the result may be explained 
by the high c rrelation (.9 for the unlagged form) between the two tax 
variables. 

Direction of Tax Rate Change 

It is of con iderable intere t for policy purposes to determine whether the 
firm' reaction i the ame to increa es as to decreases in the tax rate. For 
this purpo e, the model was differenced and two tax variables were intro
duced. One variable is &.L1 equal to 6,.L1 for years of rate increase and equal 
to zero for other years; the other i 6.L 1 , equal to t:,.L1 for years of rate de
crea e and equal to zero for other years. We obtain the following result: 
t:,.Yu, = .0149 + .8467~ 2 C1 1 - .638l;;iV 1_ 1 - .0205~1, + 1.6920&.L, + 

[I. 992] [-1.4945] [-.0404] [3.2811] 
+ .07046.L, + U1 R = .8584 

[.0530] 
Multiple correlation is lower than for the combined L variable, as i the 
significance of the tax variable coefficients. The &l coefficient remain 
highly significant, while the 6.L become totally in ignificant. Thee timated 
degree of hifting for the po itive change i 170 per cent, but for the negative 
change i only 7 per cent. Thi upport the hypothesis that hort-run hift
ing in respon e to a tax increa e is much stronger than is "un-shifting" in 
response to a tax decrease. In fact, our result uggests zero un-shifting. 

To be more exact, our model hows the result of no or slight un-shifting 
for the immediate period of rate change only. It is po ible that un-shifting 
occurs with a time lag, even though shifting (in the ca e of rate increa e) 
result in the same period. 6 

B. SUBGRO PS 

So far the di cu ion has been in term of all-manufacturing as a whole. 
We now turn to the results for certain ubgroup thereof, the result being 
given in Table 7-2. Throughout, we use the formulation of the standard 
model, given in line 3 of Table 6-1. 

& Again the sample does not permit us to te t whether this asymmetry rcnects difference 
in the correlation of the expenditure and tax variables for cases of tax increase and decrease. 
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Size Groups 

Total manufacturing wa divided into companie with a ets above and 
below 50 million. The re ult are given in lines I 4 of Table 7 2. The 
equity ba e 1 u ed. Taking the period a a whole, the multiple correlation 
for the two ize groups i about the ame a for the combined group, as 
hown tn line 3, Table 7 I. The degree of h1fting is 121 per cent for the large 

and 129 per cent for the small a et group, a again t 123 per cent for the 
combined group. The omewhat higher degree of hifting for the mailer 
group i contrary to expectation, but the difference i slight. on idering the 
po twar period only, the value of R drop harp!)- for the smaller group. 
E timated hifting drop to 49 per cent and is in ignificant. For the larger 
group, the postwar picture doe n t differ greatly from that for the entire 
period. 

Industry Groups 

Without making a comprehen ive attempt at industry analy is, our 
model wa applied al o to a few indu try group . While an intensi,e analy 1s 
of ubgroup and individual firm might call for different model in each 
ca e, or different variable than in the type of model here u ed, no ·uch 
attempt wa made. The general model \\-a applied for ubgroup and, a 
shown in Table 7 2, the e,planatory alue n:mained quite high The total 
capital ba e wa u ed and the re ults are recorded in lines 5 to 14 of Table 
7 2. We begin with the period a a whole. With the e,ccpt1on of pulp and 
paper, the values of R are high, and the estimated degree of shifting range· 
from 125 per cent for stone, clay, and gla s to 158 per cent for pulp and paper. 
There i al o a sub tantial variation in the 1gn1ficance of the hift1ng mca ure. 
The lack of uniformity in the hifting pattern i not urpns1ng, considering 
the wide variety of indu trial tructure and market conditions. l lo,\.e\er, 
our indu try analy i i much too limited to permit a y~te111at1c d1 cu ion 
of thi a pect. 

onsidering the po twar period nly, the value of R are le s and the 
pattern is more varied. Thee timated degrees of hift1ng are generally lower, 
withe timated hifting e pecially low and tn 1gnificant for pulp and paper and 
for food and kindred product . 

In addition to the e complete industry gr ups, con iderat1on was gi\en also 
to a ample of 26 tee! companie and a ample of 12 textile companie . The 
re ult are hown in line 15 to 18 of Table 7 2. For the period a. a \\.hole, 
the e timated degree of hifting i 127 and 123 per cent for the two ca e 
respectively, but ignificance is le s 111 the textile ca e which al o ha a lower 
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Equity ba e, as ets > 50 M, all year 

o. (1) po t\\ar 
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o. (3) po t\\ar 

Leather, hide, and products, total capital ba e, all year 

o. (5) po t\\ar 
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o. (I 1) postwar 

Stone, cla> and gla . total capital ba e, all }ears 

0. (13) P0Sl\\ar 

26 steel companie , equ1t7 base, all }ear 
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12 textile companie , equity ba e, all }ears 

o. (I 7) po t"'ar 
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3802 .6601 
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(.9629] 

4914 .4334 
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12 3959 .1332 
(.3966] 
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(2.1976] 
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--------------~ ____ _,(2.8994] 
See page 62 for foot11otes. 
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multiple R.7 Taking the postwar period only, the estimated degree of shifting 
for textiles rises to 175 per cent, but the error is more than double as well. 
The estimate remains significant. 

'Price Leaders and Followers 

In lines 19 to 22 of Table 7-2 we record the results for two samples of the 
largest firms, one containing companies which might be considered price 
leaders, and another containing firms which are more of the price-follower 
type.8 The estimate for the leader group shows high multiple correlation and 
estimated shifting for the period as a whole of 111 per cent. Price followers 
show a smaller R and an estimated shifting of 89 per cent. There is little 
difference in the degree of shifting for the postwar period only. 

It is surprising that the firms in these samples, all of which are quite large, 
should show a lesser degree of shifting than obtained previously for all
manufacturing. This, however, is in line with the analysis for the two manu
facturing size groups, which also failed to support the hypothesis that large 
firms shift more. 

Individual Companies 

Finally, the analysis was applied to two companies, General Motors and 
U.S. Steel. The results are given in lines 23 to 26 of Table 7-2. Taking the 
total period, both companies show a high multiple R. The estimated shifting 
is 109 per cent for General Motors and 157 per cent for U.S. Steel. In the 
postwar period, the multiple R for U.S. Steel declines somewhat and shifting 
falls to 97 per cent. In the General Motors case, the shifting rises to 122 
per cent. 

7 To permit comparison, an attempt was made to analyze the textiles and apparel group 
as presented in Statistics of Income, but the standard model failed to predict the rate of 
return, as may be the case with such a heterogeneous group. The industry data for steel 
was not available on a readily usable basis. 

8 Seep. 60. 

Footnotes to Table 7-2. 
• Corresponds to line 3, Table 6-1, with Z~ for instrument. 
b Durbin-Watson statistics. See Appendix E. p. 97. 
r-The significance of the shffung measure is the same as for the L, variable coefficient. 
d Tables for the Durbin-Watson statistics are not available for cases with less than 15 observation points. 
• Data for 1959 year were not available. 
I The series does not pass the Durbin-Watson test for negative serial auto-correlation. The statistics fall in 

the middle between upper and lower critical levels for the doubtful area. 
c The series does not pass the Durbin-Watson test for positive serial auto-correlation but only at the 5 per cent 

level. The statistic leaves us in doubt that serial auto-correlation is absent. 
h The series does not pass the Durbm-Watson test for positive serial auto-correlation. The statistics falls in 

the middle between upper and lower critical levels for the doubtful area. 
• The series does not pass the Durbin-Watson test for positive serial auto-correlation at the 5 and 21/.i per cent 

level but passes at the I per cent level. 
, As the average rate for 1938 was negative, I 938 year has been omltled. 



CHAPTER 8 

CONCLUSIONS 

IN THE CONCLUDING CHAPTER the early results will be compared 
with those of the model, and some policy implications of our results will be 
noted. 

Differences in Approach 

In Table 8-1 we compare the results of Chapters 6 and 7 with those of Chap
ter 2. There are two sharp differences between the two approaches: 

I. The results of Chapter 2 are based on the crude assumption that the 
observed changes in the rate of return are due to tax factors only, i.e., they 
involve an extreme caeteris-paribus assumption. The results of Chapters 6 
and 7 are estimated on the basis of a model which attempts to isolate the 
effects of tax rate changes. 

2. The observations of Chapter 2 cover several decades, a time span suffi
ciently long for "long-run" adjustments, including changes in capital stock 
to occur. The econometric estimates are designed to record the effects of 
tax-rate changes in the very years of change. While some lagged effects may 
creep in, the results very largely reflect "short-run" types of adjustment in 
prices, costs, and output, rather than "long-run" adjustments through 
changes in capital stock. 

Comparison of Rate of Return Results. 

Given the entirely different approaches it is striking to find that the respec
tive results for all manufacturing, and even for some of the subgroups, 
are so much alike. In trying to explain this similarity, let us read the results 
of the model in terms of 100 per cent shifting and assume that we have truly 
isolated the tax effects.1 

1 For an evaluation of our estimated results, see pp. 46-51. 
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Table 8-1. Estimated Degrees of Shifting 

All Manufacturing 
Equity 
Total Capital 
Equity, with mflahon correction 
Equity, assets above $50 million 
Equity, assets belov. $50 million 

Other Groups 
15 largest firms, price leaders 
15 largest firms, price followers 
26 Steel companies 
12 Texllle companies 

General observations, 
rate-of-return indicator-

1955-57 1955-57 
with with 

1927-29 1936-39 

124 136 
134 134 
n.c. 99 
124 121 
141 129 

147 111 
140 89 
n.c. 157 
n.c. 21 

Model Ab 

All years Postwar 

123 108 
134 121 
101 78 
121 117 
129 42 

111 Ill 
89 118 

123 122 
123 175 

• See Table 2-6. Chapter 2. Shifung based on assumptions that observed changes in rates of return were due 
to tax factors only 

b Sec Tables 7-1 and 7· 2, Model A, standard case. 

It follows that depressing short-run effects on the rate of return are imme
diately recouped. Hence, there will be no long-run depressing effects on the 
capital stock, whatever the elasticity of its supply. 2 The increase in the gross 
rate of return accomplished in the short run stays in the picture and is re
flected in the long-run results for the rate of return indicator of Chapter 2. 
The missing link in the argument is the assumption that the longer-run type 
of non-tax effects on the gross rate of return washed out and did not affect 
the averages for the periods compared in Chapter 2. This assumption cannot 
be proven here, but it is not unreasonable in the light of recent discussions on 
economic growth. Indeed, this line of reasoning is more plausible than other 
explanations that reject the hypothesis of high short-run shifting and would 
explain the long-run result by either (a) strong non-tax factors pushing up 
the rate of return, (b) highly depressing tax effects on the level of capital 
formation, or (c) a highly elastic response of the marginal productivity of 
capital to changes in capital stock. 

2 The recoupment of the corporate tax, by ra1smg pnces of corporate products relative 
to other prices, may lead to a shift in consumer demand toward the non-corporate sector. 
This may call forth corresponding capital flows. As a result the gross rate of return lo capital 
(m all sectors) may fall, especially if the unmcorporalcd sector is less capital-intensive. 
(Such capital flows will be much less, however, than those which would be needed if there 
was no initial pnce adJustment in the corporate sector, this bemg the case considered by 
Harberger, op. cit. note 3, p. 4). This would not show up m our short-run model, but 
might result in a somewhat lesser degree of shifting in the long-run model. 
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Rate of Return vs. Share Results 

We return to reconciling the rate of return results of Chapter 2 (now inter
preted as being due to short-run type of adjustments) which show 100 pe~ cent 
shifting with the share results of that chapter which show 40 per cent shifting. 
Given 100 per cent short-run shifting, the tax did notf!ffect the capital stock. 
Why then did the gross share not rise at the same rate as did the gross rate of 
return? As noted in Chapter 2, this might be explained by the nature of the 
production function which (with a growing capital stock) could depress the 
capital share more strongly than the gross rate of return. 3 Another possibility 
was that investors raised their net rate of return target, which retarded capital 
growth. It may be added now that the government expenditure effect which 
is not neutralized in our measure of rate-of-return shifting tends to be self
neutralizing in the share measure, as wages as well as profits. are affected by 
government expenditures. Finally, wages may respond to the price rise 
caused by short-run shifting, so that the share indicator may again show less 
shifting than the rate of return indicator. All this, to be sure, is speculation 
only. What is needed is a further study attacking the share indicator directly. 4 

Policy Implications 

Finally, we briefly indicate some of the rather unorthodox policy conclu
sions which follow from the hypothesis that an increa e in the tax is shifted 
fully through short-run adjustments to prevent a decline in the net rate of 
return, and that these adjustments are maintained subsequently. 

3 See p. 20. Also see K. J. Arrow, H.B. Chenery, B. S. Minhas, and R. M. Solow, 
"Cap1lal-Labor Subslltut10n and conomic Efficiency," The Review of Economics and 
Statistics, XLIII, August, 1961, p. 246. 

• An attempt was made to re-esumale lhe Model A case given m !me 3 of Table 6 1, 
usmg as dependenl variable the gross profit share for the total corporate seclor, as defined 
in line 9 of Table 2 4. (Use 1s made of annual data, similar to those of Table 6-1, but 
ending m 1957). We oblain 

F0 ., = .4050 + .2325 11c, 1 - .7583 v,_1 - .7687 ,,_, + .8970 L, 
[1.0014] [ -2.5440] 1-2.7224) [5.3359] 

R adJusted for degrees of freedom 1s 9527 and the corresponding measure of shifting 1s 

Fo F F' = .7914 
0 

In comparing this estimale of 79 per cent share shifting wilh our higher estimate of rate
of-relurn shifting, note lhat the former applies lo all corporations whereas the latter applies 
to all manufacturing only. In comparing the result of .79 with the Chapter 2 result of 
40 per cent, nole that the esllmate of .79 per cenl relates to short-run effects, whereas the 
latter may include long-run resulls. 
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1. An increase m the corporate tax rate does not depress growth via the rate-of
return or available-funds type of incentive responses. 

2. Equality in the treatment of dividend with other types of income, even 1f one 
accepts the partnership iew of the corporation, does not call for any kind of 
dividend relief. No double taxation occurs. 

3 The need for mtegratmg retained earnmgs into the individual income tax base 
remains, but has to be implemented at the individual level, be 1t through the part
nership or full taxation of capital gains method. 

4. The di tributional implications of the corporation tax are more or less similar 
to those of a general sales tax on both corporate capital and consumer goods. 
The corporation tax, therefore, does not render the tax structure more progressive. 

5. The analogy is to a sales tax not at a uniform ad valorem rate, but at a rate 
related to the profit margin of corporations. Thus relative pnces are changed by the 
tax. 

6. Points 1 5 have been stated in terms of the consequences of a tax increase. 
Given the very tentative hypothesis, suggested by our results, that there 1s no speedy 
"un-shiftmg" in the case of rate decrease, it further appears that a reduct10n m 
the tax increases profitability, initially at least, and hence may encourage capital 
formation via the incentive arguments. The distributive gain is to profits rather than 
wage earners or consumers. These consequences of rate reduct10n may be signifi
cant, even if failure to un-shift 1s onl} temporary. 

Such is the stark outline of the major policy conclusions which follow if 
the hypothesis of 100 per cent hort-run shifting is accepted. While this 
hypothesis is supported by our result for the all-manufacturing case, cor
rected for inflation, several reasons especially failure to separate government 
expenditure effects-suggest that this result overstates the degree of short-run 
shifting. To this extent these policy conclusions need to be softened. But 
allowing for all the difficulties and qualifications involved, the fact remains 
that the statistical quality of the shifting estimate is rather impressive. There 
is substantial evidence for a high degree of short-run shifting, and the policy 
implications thereof should be faced. 



APPENDICES 

A 

SOURCES OF DATA 

A DESCRIPTION of the various data is given in this Appendix, and the actual 
data for the all-manufacturing case are shown in Tables A-1 and A-2. The 
analysis uses both industry data and data for individual firms. 

Industry Data 

The industry data is taken from the U.S. Treasury Department, Statistics 
of Income, Corporation Returns, beginning with 1935 and ending with 1959.1 

Inclusion of the first half of the thirties was undesirable since the depression 
years involved abnormal relations, not readily explainable by a linear analysis. 
Inclusion of the twenties would have been desirable, but the necessary details 
are not available for the predepression years. 

The data used include the required balance sheet and income statement 
items for various industry groups. All companies reporting are included, 
whether with or without income. The inclusion of loss companies introduces 
some non-homogeneity into our aggregates, but this disturbance is small 
since a great majority of companies enjoyed profits for most of the years 
covered. Exclusion of loss companies would introduce a new type of non
homogeneity, as the group of companie included would then change over 
time. Moreover, the loss problem would not be wholly eliminated because of 
the carry-over of losses to be charged against future income. 

1 Only preliminary data for 1959 v.ere available, hence the data for size groups (with 
assets over 50 M1lhon, or under 50 Million) end with 1958. 
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The coverage i con istent over time for such broad groupings a all manu
facturing. The more specific groupings (2 digit indu tries) are often Jes 
satisfactory in this re pect, a cla ification change over time, and broader 
groups are split into more narrowly defined industrie . The subgroup here 
chosen are some of those for which coverage wa held unchanged over our 
time period. reworking of the Stat1s11cs of Income data, to allow for more 
indu try group with con i tent coverage over time, remains to be undertaken. 

Firm Data 

In obtaining data for individual firm , the choice wa between data pub
Ii hed by SEC and by Moody's. For rea on of easier acce ibility, data from 
Moody's were used. sentially, they are the same a tho e submitted to the 

EC. The fir t full et of SEC data i available for 1935, the same being the 
ca e for comparable data from Moody's. Our firm data, accordingly, begin 
with 1936 and extend to 1959. 

The data for each individual firm had to be apprai ed and adju ted, when 
nece ary, o a to be comparable over time and between firms. For example, 
corporate income tax credit , recorded in Moody's whenever received, had 
to be redi tributed to year over which they accrued. hange from consoli
dated reporting to non-con olidated reporting and vice er a called for 
adjustment. Interest charges, lumped together in ome year with "other 
costs," had to be separated out and e timated. Depreciation charge , if in 
excess of tho e allowed for by tax rule , had to be lowered and profit in
crea ed accordingly. 

Where the e and imilar adJustment were not possible, or the firm reports 
were not comparable over time, the firm wa removed from the population of 
firm under tudy. This wa u ually the ca e if two firm of about equal ize 
merged, thu lo ing their identity. lso persi tent lo s companies (a charac
teri tic of many firm in the textile indu try) were o removed. 

The firm data wa u ed to tudy the behavior of individual firms and to 
consider various industry ample . In both re pects, only fir t step are taken 
in this tudy. 

Time Coverage 

So far the availability of comparable data et the pan of our analysis from 
I 935 or I 936 to the latest published data in Statistics of Income and, for some 
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serie , in Moody's. It was decided further to exclude the years from 1943 to 
1946, a period during which abnormal conditions prevailed due to price con
trol and other rea ons. The remaining pre- and postwar year were then 
treated a a whole. To be ure, it may be doubted whether bu ine men's 
behavior was the same for the pre- and postwar period . 

Tax rates were much lower prewar than po twar, and firm ' reactions to 
tax changes might have changed with the general level of rate . Since there 
was ome doubt regarding the general homogeneity of pre- and po twar data, 
the analysi wa applied al o to the po twar period only. s we noted 
before,2 the degree of hifting did not differ much from that applicable to the 
entire period. Use of the postwar period only, however, reduced the degree 
of freedom, usually causing the error of our e ti mate to rise. 

Further lo s of ob ervations re ulted from the need to lag the capital data 
to repre ent the capital at the beginning of the year, and the need to experi
ment with lagging the tax variable at least one period; thus the time coverage 
hrunk to: 

Cases 

(a) indu try data 
(b) firm data 

Prewar Period 
1936 42 
1937 2 

The ca e e ti mated may be grouped into: 

Postwar Period 
1948 593 

1948 59 

a. quity Ba e, where the dependent variable i the ratio of profit to the value 
of equity capital. 

b. Total Capital Ba e, where the dependent variable i the ratio of profit plu 
mtere t paid to equity capital plu intere t bearing debt. 

The equity-ba e ca e involve four variant 

I. data left unadJu ted, 
2. data adju ted for innation, 
3. data adjusted to internal fund approach by adding depreciation to profit , 
4. data adjusted to risk-rate of return approach by deducting bond rate from the 

rate of return. 

Specifically the following ca e were con idered: 

• See tables 7 I, 7-2, pp. 59 and 60. 
J All-Manufacturing companies with asset over $50 m1ll1on, and All-Manufacturing 

companies with as ets under $50 million cover the period for I 948 58 only. 
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Based on Industry Data 

1. All-Manufacturing, total capital base, all years 
2. No. (1), prewar 4 

3. No. (1), postwar 
4. All-Manufacturing, equity base, all years 
S. No. (4), postwar 
6. All-Manufacturing, equity base adjusted for bond rate, all years 
7. No. (6), postwar 
8. All-Manufacturing, equity base, depreciation returned to profits all years 
9. No. (8), postwar 

10. All-Manufacturing, equity base corrected for inflation, all years 
11. No. (10), postwar 
12. All-Manufacturing, equity base with assets over SO million, 5 all years 
13. No. (12)5, postwar 
14. All-Manufacturing, equity base, with assets under 50 million, 5 all years 
15. No. (14)5, postwar 
16. Pulp and Paper, total capital base, all years 
17. No. (16), postwar 
18. Rubber and Products, total capital base, all years 
19. No. (18), postwar 
20. Leather, Hide and Products, total capital base, all years 
21. No. (20), postwar 
22. Food and Kindred Products, total capital base, all years 
23. No. (22), postwar 
24. Stone, Clay, and Glass total capital base, all years 
25. No. (24), postwar 

Based on A Sample of Companies 

1. 26 Steel Companies, equity base, all years 
2. No. (1), postwar 
3. 12 Textile Companies, equity base, all years 
4. No. (3), postwar 
5. 15 Largest, Price Leaders, equity base, all years 
6. No. (5), postwar 
7. 15 Largest, Price Followers, equity base, all years 
8. No. (7), postwar 

• Used only to test homoschedasticity of case 1. 
6 1959 not covered. 
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The sample of Steel Companies consists of the following 26 companies 
chosen by random procedure out of a larger population of steel companies in 
operation over our period: 

1. Acme Steel 
2. American Chain & Cable 
3. Armco Steel 
4. Atlas Tack 
5. Bethlehem Steel 
6. Bliss & Laughlin 
7. Borg & Warner 
8. Continental Steel 
9. Copperweld Steel 

10. Granite City Steel 
11. Interlake Iron 
12. Inland Steel 
13. Jones & Laughlin 

14. Laclede Steel 
15. National Steel 
16. Pittsburgh Forgings 
17. Pittsburgh Steel 
18. Poor and Company 
19. Republic Steel 
20. Simonds Saw and Steel 
21. Standard Tube Company 
22. U.S. Steel 
23. Vanadium Corp. of America 

Wheeling Steel 24. 
25. 
26. 

Woodward Iron 
Youngstown Steel and Tube 

The sample of textile companies includes the following 12 firms, the only 
companies left after excluding persistent loss companies or companies lacking 
uniform coverage over time. 

1. Adams Mills 7. Celanese Corporation of America 
2. American Hairs & Felt 8. Graniteville 
3. American Manufacturing 9. Industrial Rayon 
4. Belding-Hemingway 10. Kendall Company 
5. Berkshire Hathaway 11. Mt. Vernon Mills 
6. Cannon Mills 12. National Automotive Fibers 

To choose a sample of the 30 largest companies, we begin with the 100 
largest industrial corporations ranked by asset value in the Fortune Directory 
of 1956. From these, 26 were chosen because they were also among the 100 
largest firms in 1935 and in 1948, as given by A. D. H. Kaplan, Big Enterprise 
in a Competitive Society, pp. 153-54. Two more companies, among the 100 
largest in 1956, were included though they did not rank among the 100 largest 
in I 935. However, their asset values for both 1935 and 1948 were within 
60 per cent of the 100th company. Two additional companies were selected 
because their asset values for both 1935 and 1948 were within 60 per cent of 
the 100th company. Thus the criterion of consistently large was preserved. 

Further, in arriving at the 30 firm sample we excluded (a) all petroleum, 
mining, and distilling companies, because of special tax treatment, and (b) a 
number of other companies 6 because of incompatibility of data. 

6 Generadl GE!ectbr
1
ic, NAl~min

1
um

0 
_Company of America, International Harvester Co., 

Proctor an am e, at10na airy Products, U.S. Rubber, and B. F. Goodrich. 
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Finally the 30 companies were evaluated according to their pricing policy, 
dividing them into the 15 large t judged to be mo tly in the nature of pnce 
leader , and the remaining 15 large t, judged to be more in the nature of pnce 
follower .7 

The ample of the 15 large t, price leader-type firms consists of: 

1. merican Can 9. International Paper 
2. merican Tobacco 10. Pitt burgh Plate Gia 
3. Bethlehem tee! 11. Radio Corporation of menca 
4. Borden 12. w1ft & Co. 
5. Continental 13. Union arbide ompany 
6. Dupont 14. . . tee! 
7. General Motor 15. 
8. Goodyear Tire & Rubber 

The ample of the 15 large t, price follower-type firms con i t of: 

llied Chemical and Die 
2. rmco Steel 
3. rmour and Company 
4. hry ler orp. 
5. Deere 0 

6. Firestone Tire and Rubber 
7. Inland tee! 
8. Jone and Laughlin tee! 

Individual Company Data: 

1. General Motor , equity base, all year 
2. o. (1 ), po twar 
3. .S. Steel, equity ba e, all year 
4. No. (3), po twar 

Other Data 

9. Mon anto Chemical 
10. National Lead 
11. ational Steel 
12. Owen Illino1 Glas 
13. Republic Steel 
14. t. Regi Paper 
15. Young town heet and Tube 

From the ba ic data referred to, and given in Table -I for the all-manu
facturing ca e, the ariable Y0 .t, L,, L, 1 , and z: were computed for each 
serie , a hown in Table 2. The remaining variable .1C 1, V, 1, lt, Gt, Bt 

1 In the process of selection, Professor R. F. Lanzillotti of Michigan tate University 
was consulted. 
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Table A-1. All Manufacturing. Basic Data, in 81ll1ons of Current Dollar • 

Interest 
Years Gross Tax lntere t Equ1tyh bearing 

profits liability paid debt 
(I) (2) (3) (4) (5) (6) 

1935 I .832 .355 .338 38 152 6. 036d 
1936 3. 614 .587 325 37 610 6. 580d 
1937 3.669 .641 .367 38.467 6 384d 
1938 1.601 .372 .321 41.240 7 497 
1939 3.559 .629 .338 41 .260 7.533 
1940 5.302 1.544 .353 42 437 7 421 
1941 10.300 4.881 .343 44 164 7.434 
1942 13.544 8 .158 .415 48.397 8.470 

1948 17.981 6.760 .575 76 675 13. 740 
1949 14.154 5.446 .637 84 0 3 15 60 
1950 23 604 10.575 .622 8 .885 15.37 
1951 24 693 14.060 .7 9 97 041 16 53 
1952 20 223 11. 34 .991 104.725 21 .935 
1953 21 283 12.054 I 080 109 496 25.945 
1954 18.184 9.385 1.0 2 113 813 26. 66 
1955 25.802 12.891 I. 152 I 19 254 27 767 
1956 24.488 12.209 I. 367 130. 993 29 215 
1957 22.653 11 .431 1.630 13 988 34.805 
1958 18.400 9.377 I. 751 146 275 37.675 
1959• 24.9 2 12.433 I .991 154 50 39.595 

• Based on Srarisrirs of Income, Corporations Returns, companies with and \\-ithout income. 
b Book value of srock and of und1s1ribu1ed urplus as recorded for rhe end of rhe preceding period 
r Based on preliminary dnrn 
d -~umated. 

are comm n to all ca e . C1 i defined a the ratio of total con umption 
expenditure to gr national product in 1959 price , ee Economic Report 
of the President, January I 960, Table D 2, p. 156. V1 i defined a the ratio of 
ale to inventorie in manufacturing. For the year beginning 1939, the 
alue are obtained from Economic Report of the President, Janaury 1960, 

Table D 34, p. 196. or the ear preceding 1939, ale and invent rie 
erie were obtained fr 111 taflstics of Income and caled a to join with 

the other erie in 1939. 11 i defined a the ratio of federal, tale, and local 
tax receipt , excluding corporate ta accrual , minu tran fer and grant in 
aid to tale and local government to P. The erie wa obtained from 
U. . Income and Output, 195 , Table II I; n. 164 65, upplemented by uney 
of urrent 811.1i11e s, February, 1961, Table 7, p. 13, for years 195 and 1959. 
G1 i defined a the ratio of Federal purcha e to G P, given in Economic 
Report of the Prefidenl, January 1960 Table TD-2, pp 156 57. 8

1 
i the 

ratio f the urplu or deficit for all level of g vernment to P, given in 
Economic Report of the Prevident, January, Table D-51, p. _14. 
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Table A-2. All Manufacturing, Variables 
---

Total capital base Equity base Equity base, corrected for inflat1on1 Variables common to all cases Year 

v,_, J, G, 
Y,,,• Zfb L,• Y,.,<1 Zt• L,' Y,,, z; L, t.C,_, 

.009890 - .032633 .246 .120493 .163241 
1935 .049108 .163594 .008034 .048019 .193777 .009305 .044526 .222123 

- .024982 . 211 . 105749 .167095 
1936 .089138 .149023 .013284 .096092 . 162424 .015608 .091675 .177751 .016295 

- .025662 .200 . 134303 153320 
1937 .089987 .158821 .014292 .095381 . 174707 016664 .098975 . 174785 .017299 

-.011758 .220 . 137539 178791 
1938 .039436 . 193548 .007633 .038822 232355 .009020 .051861 .171615 .008900 

.021508 .246 . 127175 172577 
1939 .079868 161406 .012891 .086258 . 176735 .015245 .075031 . 199657 .014981 

- .018080 .211 . 123457 163984 
1940 . 113422 .273033 .030968 . 124938 . 291211 .036383 . 120290 .299184 .035990 

-.021321 .204 . 119526 .215540 
1941 .206268 .45861 I .094597 .233222 473883 . I 10520 .193174 .561224 . 108414 

- .057149 . 195 .118894 .398553 
1942 .245467 .584426 .143458 .279852 .602333 .168564 .245698 .655460 .161045 

.077926 .012028 .170 .142191 . 155230 
1948 .205231 364303 .074766 .234509 .375952 .088164 . 175759 .443369 

- .012715 .168 . 135704 . 173979 
1949 .14 368 .368197 .054629 . I 68334 .384768 .064769 .146839 .386916 .056815 

.016158 . 164 . 133145 153285 
1950 .232355 .436514 . 101426 .265557 .448017 .118974 .192321 .554934 . 106726 

- .014727 . 165 . 159027 . 198961 
1951 .223734 551762 .123448 .254459 .569392 . 144887 .212741 .623265 . I 32594 

. 178 . 173070 .235840 
1952 .1674 8 .534930 .089594 .193106 . 561143 . 108360 .587087 .097402 - .044312 

.244546 
. 165907 

- .006257 . 178 . 171414 
1953 . ]65112 .539015 088998 .194372 .566368 l 10086 .157078 .637389 . 100120 

.001677 171 . 161355 . 221847 
1954 .136950 .487128 .066712 .159771 .516113 .082460 .131140 .578809 .075905 

.020446 .171 . 162317 .200680 
1955 . 183334 .478825 .087681 .216362 .499612 . 108097 . 178057 .568377 .101203 

- .002486 161 171631 .194056 
1956 .161384 .472210 .076207 .186941 .498571 093204 . 150268 .583880 .087738 

.006880 .174 16 377 198082 
1957 .139724 . 472 00 066061 . 162985 .506820 0 2604 .128753 .594058 .076487 

.170 164791 .211547 
1958 . l09546 .465337 050976 . 125790 .509620 064I05 .099020 .594574 058875 .004414 

210 . 1698 2 .202813 
1959 . 138717 460942 .063941 . 117530 .497678 .082906 .128005 .438034 .056070 .020906 

• Equals col. (2) + (4) : (5) + (6) from Table A-I. 

• Equals col. (3). (2) from Table A-I. b Equals col. (3): (2) + (4) from fable A-1. 

'Equals col. (3): (5) from Table A-1. • Equals col. (3) (5) + (6) from fable A-1. 
, For underlying correction procedure see p. 76. d Equals col. (2) • (5) from l able A-1. 
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ADJUSTMENT FOR CHANGES IN 

PRICE LEVEL 

In the income tatement and balance sheet data most of the items are 
recorded in term of current dollar , but ome including depreciable a et , 
are recorded in term of hi torical co t. The que tion ari es whether and how 
to reAate uch data to make them comparable over time. This adju tment i 
applied to the ca e of all manufacturing only. 

The appropriate procedure of reflation is determined to ome degree by the 
purpo e at hand. The u ual purpo e i to obtain a 'true" picture of the 
financial account , undi torted by price change . Adjustment for price 
change may be needed to tudy change in wage-profit hare , to examine the 
growth of productive capacity, r to redefine ta able income in real term . 
Our purpo e differ . It is to explore whether the determination of the rate of 
return, and e pecially the role of tax rate therein, may be carried out better 
with the u e of the adju ted or the unadju ted data. There i no initial pre-
umption that the u e of the adju ted data i to be preferred, such as may be 

the ca e for certain other purpo es. Rather, our final choice depends on the 
re ult of thee timate . noted in the text, the e turned out to be slightly 
in favor of the unadju ted data. 

To correct for inflation, we adjust profit toe elude tho e due to inventory 
valuation. I o, we mu t adJu t the b ok value of net fixed capital, con i ting 
of depreciable a et , depletable a et , and land. The e mu t be e pre sed 
in the current d liar in which profit or ale or debts are expres ed. The 
re ulting increa e or decrea e in the value of net fi ed capital then require a 
corre ponding increa e or reduction in the value of equity. Once the capital 
value i reflated from historical co t to replacement co t in current dollars, 
certain other items in the firm' income tatement must be adju ted a well 
to maintain the overall balance of the account . 

Ideally, the variou component of fixed capital, including depreciable 
as et , depletable as et , and land, require eparate reflator , corre ponding 
to their particular replacement co t . In tead, they were lumped together 

76 
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and a common reflator wa applied. Thi implifie matter and will not 
re ult in eriou error ince depreciable a et are much the mo t important 
part of total fixed capital. 1 Thus a common reflator wa derived and applied 
to combined net fixed as ets. 

Price Index/or Fixed Capital 

To reflate "capital" we tart from an index of price of in e tment good .2 

In deflating G P, the Department of ommerce give price deflater for 
(I) new con truction other than re idential non-farm, and (2) producer' 
durable equipment. ( ee Economic Report to the President, January, 1960). 
Both erie are highly correlated, o that we do not commit a large error by 
u ing the average of thee two indice a our price index/,. Thee erie 
begin with J 929, o that a backward e ten ion i needed for our adju tment. 
For thi purpose we u e the price index of capital good , given by Solomon 
Fabricant, Capital Conswnption and Adjustments ( ew York: ational 
Bureau of Economic Re earch, 1938), Table 32. This index, if multiplied 
by .47, join in numerical value our / 1 index for 1929 and it e ten ion up 
to 1935 differ only lightly from/,. 

Age of Capital 

The/, index alone i of little help. " apital" i a conglomerate of individual 
item bought at variou time in the pa t and not yet depreciated fully. Thu 
the age compo ition of the a et mu t be con idered. . Fabricant, in hi 
tudy in Capital Conwmption and Adjustments, arrive at a time di tribution 

of depreciable g ods with an average age of about 20 year . Thi e timate 
applie to the year prior to 1935, and there i rea on to expect that the 
con umption of capital good wa accelerated omewhat in later year . 
Hence a 15-year a erage recoupment period will be clo er to a "true" average 
for the year ince 1936 and i u ed in our reflation method. 

1 Land usually repre ent le than IO per cent of net fi ed as et ofa firm, and depletable 
as ets are a minor Hem for manufacturing indu tne or the firm in our sample . 

2 A enes for denated capital value for all manufactunng 1s available in Dept. of om
merce, .. Income and Output, 19 . Thi ene , however, d es not extend beyond 19-7_ 
Moreover, 11 seemed de 1rable to make e phctt the underlying a sumption regarding the 
tructure of capl!al. or these and other rea ons our independent ene wa denved. 

After adjustment for scale (the Dept. of ommerce series relates to all manufactunng, and 
not to corporauon only), the correlation of our and the Dept of ommerce ene over 
the penocl of coverage 1 .99. 
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Growth of Capital 

The average recoupment period of 15 year i to be applied to ome erie 
of gro s inve tment. For thi purpo e we con ider a hypothetical company 
that grew at the ame pace a inve tment in non-farm producer ' plant and 
equipment for the .. a a whole. 3 For the years from 1929 on, thi data i 
given by the Department of Commerce. ( ee Economic Report of the Presi
dent, June, 1960.) For the preceding year , we may u ea eries prepared by 
Kuznet and Fabricant, ( ee Carl houp, Principles of ational Income 
Analysis, Bo ton Houghton Mifflin o., 1947, Table 25, p. 175.) The 
Kuznet -Fabricant erie for private non-re idential construction and pro
ducer 'durable equipment in billion of current dollars if multiplted by. 12 
join our eries ft for 1929 and differ only slightly for the o erlapping year 
1930-38. nfortunately, thi erie goe only back to 1919, while data from 
1913 on i needed to deflate our erie beginning in 1927. For the period 
1915-18 we u e the value of private and public con truction obtained from 
Historical Statistics of the U.S., eries 1-28. Multiplied by the factor 6.155, 
this join the preceding eries in 1919. n even cruder method wa used to 
a certain the I, erie for I 9 I 3 and 1914. Becau e of the mall weight of the e 
very early year in our e timate , thi hould not nullify the usefulness of our 
reflator for the year 1927 29 and will not affect the e tima tes from 1933 on. 

Estimation of Refiators 

In e ti mating the reflator we as ume that an imaginary company, beginning 
with 1913, invested an amount equal to our / 1 erie . Investment are depre
ciated on a traight line ba i over I 5 years. By 1927 only 1/15 of the initial 
capital i a yet undepreciated. Gro capital in any one year equal the sum 
of inve tments over the pa t 14 and the current year. Depreciation equals 1/ 15 
of this total. The amortization fund equal the um of depreciati n over the 
past 14 year and the current year. Total fixed a et equal gro fixed a et 
minus depreciation. All the e magnitude are in hi torical co t . 

To adju t for price change, we tran late for each year the hi torical value 
of gro inve tment over the pa t 14 year into current dollar , i.e., into what 
the e inve tment would have been had thi year' price prevailed. On the 
basi of the e gross inve tment figure , we recompute the corre ponding 
depreciation change . From this, the new figure for the amortizati n fund is 
arrived at. Deducting the latter from the gro capital we obtain the revi ed 

a The scale of the mve tment series I of no importance because it cancel out m our 
formula for renaung indices. 
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values of net fixed capital. Each erie now in current price , pertaining to 
any one year. 

The ratio of the current dollar series to the historic co t erie are our 
reflator , including 

r, reflator of depreciation and of gro fixed a ets, 
s, reflator of net fixed a et , and 
I, reflator of amortization fund. 

As the e reflators are application of average for the whole economy to 
industry or individual firm data, the application of all three may lead to 
discrepancie in account . Thi difficulty i avoided by omitting the /1 

reflator, arguing that the urn of net fixed as et and amortization fund mu t 
equal gro fixed a et whether in reflated or unreflated alue . 

To derive the proper formulae for the e reflator , let u write: 

D, depreciation of the hypothetical company, 
H, its net fixed a et , and 
K, its gro fixed as et . 

If primed, the terms refer to the reflated erie , if unprimed, to erie without 
reflation. In term of our a umption we define: 

14 

D,= 115 L /(1-•l 

,-o 

14 

K,= L /(1-•l 

,-o 

13 13 

H,= / 5 L I<t-•> (14 - s) S: = /1 \ lu-,i (14 _ s) 
15 Lie,-,, 

,-o ,-o 
finally, 

Di Kt 
and r, = - = -

D, K, 

Corrections of Accounts 

Thevalue of/,,/,,r1,ands,aregiveninTableB-l. lfanyindu tryorfirm 
deducts depreciation d1 from it earning and the corrected depreciati n i 
noted d;, then u ing our refla tor 

d; = d1 • r,. 
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Table B-1. Pnce and Investment Indices and Reflators 

Year I, I, r, s, 
1913 .262 2.742 

4 .248 2 842 
5 .258 2.342 
6 .313 4.407 
7 .402 4 924 
8 .477 4.499 
9 .519 6.666 

1920 .612 7.39 
I .481 5.03 
2 .437 5.2 
3 486 7 .15 
4 477 6.9 
5 468 7.63 
6 .467 8.44 
7 .466 8.12 1.07826 .99355 8 .461 8 36 1.03936 .97893 9 470 9.5 1 02919 .99457 1930 451 7 4 .97096 95861 I .420 4.5 .88950 .90267 2 .386 2.5 .81501 .84081 
3 375 2.3 .79698 .82982 
4 .396 3.0 .85230 .88957 
5 405 3.8 .89437 .92154 
6 403 5 I .89911 .93168 
7 443 6 6 .98775 1.02586 
8 446 4 7 I . 00091 I .03378 
9 .439 5.3 .99123 1.02012 

1940 .448 7.0 I 01540 1.03635 
1 .481 8.7 I. 08701 1.09138 
2 .530 5.3 1.19111 I .17648 
3 562 4.6 I. 25254 1.21681 
4 .578 6.3 1.27184 1.20828 
5 584 9.3 I. 25057 I. 16960 
6 .646 14.8 I 31200 I .20 07 
7 .758 20.7 1.42572 I .28474 
8 .831 23.3 I .44925 I. 28555 
9 .848 21.0 I 39668 1.23122 

1950 .870 23.4 I 35557 1.19400 
I 949 27.4 I 38533 I 22381 
2 .970 28. J I 33597 I. 18883 
3 .989 30 2 1.29 60 I 15941 
4 I 000 29.5 I .25777 I. I 3 I I 5 
5 I .029 33.4 I 23534 I .12462 
6 1.099 39 4 I. 25313 I .15415 
7 1.156 41. 5 1.26775 I .16572 
8 I 177 33.8 I 25538 I. 14998 
9* I .207 36.9 I .24946 I. 14177 

• Based on preliminary figures. 
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Similarly noting gro fixed a ets k, we have 

and denoting the net fixed a et h, 

The correction in firm depreciation mu t al o be applied to profits. The 
adju ted profit 1r' are: 

1r; = 1r, + d, - d; 1r, - d,(r, - I). 

Finally the profit erie for manufacturing ha to be corrected by adding to 

it (with proper ign) the inventory valuation adju tment obtained from US. 
Income and Output, 1958, Table V 8, for the year from 1940 to 1957. For 
the years prior to 1940 and for 1958 the erie of corporate inventory valua
tion adjustment , a given in Table I 17 U.S. Income and Output, wa multi
plied by factor .5897 which repre ent an average correction to change the 
adjustments for all corporate erie into one for manufacturing only. 

The correction in the net fixed as et h 1 is applied al o to the capital figure 
c,. The adju ted capital c; i : 

c; = c, - h, + hi = c, + ht(s, - I). 



C 

SHIFTING MEASURES 

A. RA TE-OF-R TUR I DI ATOR 

In Chapter 5, two formulations of the shifting measure were proposed, 
and the first formulation was used thereafter. Both measure were slated in 
terms of the gross rate of return, in line with the formulat10n of the dependent 
variables in our models. Each measure may also be v.ritten in net terms with
out changing its content. We then have these four expressions: 

First Formulation Second Formulation 

ro s 
Su,t 

y 1- Yf 
S*,1 = 

o - zn Y ~(I - Z~)Y 
terms ZtYa,t ZtY~ 

et 
Sn,t 

Y. t - ( I - Zi*) Y{ 
S*,- Y" , - (l - Zt) Y[ 

terms Z~Yn,t ZtYf 

From the net formulae it is immediately een that Sn,t > s:., for shifting less 
than 100 per cent, since the measures differ only in the denominator, and 
Yn,t < Y~. 1 For shifting in excess of 100 per cent, Sn,t < s:,,, since 
Y,. 1 > Y/. For zero and 100 per cent shifting, Sn,t - s:.,. The same hold 
for the gross formulations as they are interchangeable with their re pective 
net terms. For example, 

S0 > s: for 0 <Su< 100%, and Su< s: for S0 > 100%. 

1 For shifting less than zero per cent, the coeffic1cnts are negallve and the same holds m 
absolute values. 

83 
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Table C-1. Summary of Shifting Measures in Both Models 
(Unlagged Tax Variable) 

Measure Model A• Model Bb 

s .. , a. !!..£. 
Y,., 

s .. , 1 +A•= a• 
l + (1 - Zt)B, 

Y •. , 

s:. (1 - Zt)a. 
1 - a.zt 

c1 - zn !!..£. 
Y,., 

B, 

s:. l + 1 - (A.+ l)Zt 
1 + Y,.,, 

1 - Z* ~ 
' Y •. , 

• The gross and net rate models under the same concept of shifting yield identical measurements as the 
models are comparable and A• + I = a,_ 

b 1 be gross and net rate models are not consistent in Model B. 

Measure 

s •. , 

s:. 

s:., 

Table C-2. Summary of Shifting Measures 
(Total Effect Over time) 

Model A- Model Bb 

• The gross and net rate models under the same concept of shifting yield identical measurements as the 
models are comparable and A• + I = O<. 

b The gross and net rate models are not consistent in Model B. 

Model A 

These observations bold for Model A and B alike, but additional differences 
arise when introducing the formulations into the different models. We begin 
with Model A. 
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Comparison of S 0 ,1 with s:.i. In the text, we have used the S0 ,1 measure of 
shifting for Model A. We now apply the s;,1 measure in the same way. The 
two measures are shown in Table C-1 for the unlagged tax variable and in 
Table C-2 for the combined variables 

For the unlagged variable, the S measure is equal to the value of the 
regression coefficient, thus being independent of the levels of tax rate and 
rate of return. This is not the case for the s:,i measure, the value of which 
depends on the tax rate. The values of S0 ,t and s:.i for various levels of a4 

and Z* are given in Chart C-1 and in Tables C-3 and C-4. As shown most 
clearly by the chart, S0 , 1 and the tax regression coefficient coincide for the 
unlagged tax variable. The value of s;,1 rises at an increasing rate with the 
regression coefficient and (for coefficients between zero and 100 per cent) is 
related inversely to the tax rate. 

* Cl) 

a:: 
0 
Cl) 

C) 
z 
I
LL 

I 
Cl) 

LL 
0 
w 
w 
a:: 
C) 
w 
0 

Chart C-1 

Shifting Measures for Model A 

S*g 't (with Z*=.5) 

(with Z*=.8) 

Q-.. _______ ,__ ______ __, 

0 I 

TAX VARI ABLE REGRESSION 

COEFFICIENT a OR b 

2 
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Since a Jagged tax variable is also included in the model, these relations 
a~e somewhat blurred for the combined measure of shifting, since the coeffi
cient of the lagged tax variable gives a meaning of shifting which depends 
on the change in tax rate over time. 

Table C-3. Shifting Measures s •. , and s .. , as a Function of the Coefficient 

a, or 
(A,+ 1) 

or 
b, 

Z* I 

Y •. , 
-2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 

0 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.I -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.2 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.3 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.4 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.5 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.6 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.7 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.8 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 
.9 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 

1.0 -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.5 -.4 

Table C-4. Shifting Measures s:., and s:., as a Function of the Coefficient 

a, or 
(A,+ 1) 

or 

~

b, 

* -2.0 -1.5 -1.0 -.9 -.8 -.7 -.6 -.3 I -.5 -.4 

0 -2.0 -1.50 -1.00 -.90 -.80 -.70 -.60 -.50 -.40 -.30 
.I -1.50 -1.17 -.82 -.74 -.67 -.59 -.51 -.43 -.35 -.26 
.2 -1.14 -.92 -.67 -.61 -.55 -.49 -.43 -.36 -.30 -.23 
.3 -.88 -.72 -.54 -.50 -.45 -.40 -.36 -.30 -.25 -.19 
.4 -.67 -.56 -.43 -.40 -.36 -.33 -.29 -.25 -.21 -.16 
.5 -.50 -.43 -.33 -.31 -.29 -.26 -.23 -.20 -.17 -.13 

.6 -.36 -.32 -.25 -.23 -.22 -.20 -.18 -.15 -.13 -.10 

.7 -.25 -.22 -.18 -.17 -.15 -.14 -.13 -.11 -.09 -.07 

.8 -.15 -.14 -.11 -.10 -.10 -.08 -.08 -.07 -.06 -.05 

.9 -.07 -.06 -.05 -.05 -.05 -.04 -.04 -.03 -.03 -.02 
1.0 0 0 0 0 0 0 0 0 0 0 
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It remains to compare the specific results obtained in the text by the use of 
Su., with those which would have been obtained had s:., been used. This is 
shown in Table C-5 for the all-manufacturing case. Shifting for Su ,t, the 
unlagged tax variable, Model A, was 134 per cent for Su,1 and 171 per cent for 

for Unlagged Tax Variable and Effective Tax Rate (Model A and Model B Gross.) 

-.3 -.2 -.1 0 . 1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.3 -.2 - .1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.3 -.2 -.1 0 . 1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 -.1 0 . 1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 - .1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

-.3 -.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.3 -.2 - .1 0 . 1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.3 -.2 - .1 0 . 1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1. 5 2.0 

for Unlagged Tax Variable and Effective Tax Rate (Model A and Model B Gross.) 

-.2 -.1 0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 1.5 2.0 

-.20 -.1 0 .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00 1.50 2.00 

-.18 -.09 0 .09 .18 .28 .38 .47 .57 .68 .78 .89 1.00 1.59 2.25 

-.15 -.08 0 .08 .17 .26 .35 .44 .55 .65 .76 .88 1.00 1.71 2.67 

-.13 -.07 0 .07 .15 .23 .32 .41 .51 .62 .74 .86 1.00 1.91 3.50 

-.II -.06 0 .06 .13 .20 .29 .38 .47 .58 .71 .84 1.00 2.25 6.00 

-.09 -.05 0 .05 .11 .18 .25 .33 .43 .54 .67 .82 1.00 3.00 +OC) 

-OC) 

-.07 -.04 0 .04 .09 .15 .21 .29 .38 .48 .62 .78 1.00 6.00 -4.00 

-.05 -.03 0 .03 .07 .11 .17 .23 .31 .41 .55 .73 1.00 -9.00 -1.50 

-.03 -.02 0 .02 .05 .08 .12 .17 .23 .32 .44 .64 1.00 -1.50 -.67 

-.02 -.01 0 .01 .02 .04 .06 .09 .13 .19 .29 .47 1.00 -.43 -.25 

0 0 0 0 0 0 0 0 0 0 0 0 ? 0 0 
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s:.,, thus indicating that the same coefficient obtained from the same model 
suggest quite different degrees of shifting depending on the concept used. 

Table C-5. Degrees of Shifting Under Different Measure , 
Estimated for All Manufacturing, Total apital Base 

De cription 

Fir t concept: 
s. 
s. 

Second concept: 
s: 
s~ 

Model A Model B 

For unlagged tax variable For unlagged tax variable 

1.3394 
1. 3394 

I. 7080 
1. 7080 

1.8836 
1.8012• 

4.2988 
3 .6926• 

• noted on page 26 note 8. The net rate of return, Model B measures are not consistent with those of gross 
rate measure . 

Comparison of Net and Gross Formulations. So far the discussion has been 
in terms of gro s rates of return and the corresponding shifting concepts. If 
the rate-of-return function is written in net terms, the function remains 
con istent for model A with the gro formulation. II coefficient are the 
same for both functions except for the untagged tax variable. U ing capital 
letters for the coefficients of the net rate function we have A4 = a, - I. Thi 
is the case because Y0 , 1 - L, = Y,.,1. 

Since the rate-of-return functions are con i tent in gro and net terms, 
application of the re pective gross and net measures al o leave us with the 
same result . This i shown in Table C-1, C-2 and C-5. This is one of the 
advantages of model A over model B, where the results for the gross and net 
formulations differ. 

Model B 

Comparison of S0 , 1 ands;.,. The comparison between the two mea ures 
in gro s terms is given in Tables C-1 and C-2. For the unlagged tax variable, 
S0 , 1 depends not only on the coefficient, but al o inver ely on the rate of 
return and, through the latter, on the tax rate. The relation hip i much more 
complex than that for model A and cannot be summarized in imple tables 
corresponding to C-3 and C-4. However, these table may be interpreted as 
giving a partial view of the relation for model B. Table C-3 may be taken to 
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record the value of Sa ,1 for model B, if the value in the horizontal scale are 
b 

read to equal -y 1 
• Table -4, imilarly, may be taken to record the values of 

a ,t 

s:., for model B, if the horizontal scale is taken to mea ure ybi . 
a t 

Comparison of Net and Gross Forrnulations. Wherea the re ult for the 
gros and net approaches are imilar in model A, they differ for model B. 
Thi i the case becau e the rate of return function for model B, if linear 
in gross terms, cannot be linear in net term and vice ver a. 

Comparing S 0 , 1 with Sn,t as hown in Table C I, we note that the hifting 
mea ure differ, and in a complicated fa hion. partial view may be obtained 

from Table C-6 for the behavior of Sn,t, a urning given value of : 1 
. The 

n ,t 

ame view is given for s:,1 in Table 7. Both hifting pattern are difficult 
to interpret. 

Comparison of Re ults for AII-Ma11ufacturi11g. Table C 5 al o how the 
degrees of shifting for the all-manufacturing, total capital ba e ca e, assuming 
the four hifting mea ure to be u ed. 2 The re ult of the two gro mea ures 
Sa and S 0* for model B differ more harply than for model and o do Sn 
and Sn*. Further, the tarred mea ure how extremely high value a well a 
high tandard error . Thi i to be expected if one note the complex behavior 
of the mea ure for more than 100 per cent hifting ( ee Table and C-7). 
The temperamental behavior of the tarred hifting concept i an important 
reason for adopting the un tarred concept in our analy i . 

2 The net measures were computed from the following estimate of the net rate of return 
function: 

Yn,1 =Bo+ .5089 6C,_, - .5707 V, 1 - 1.18841, + .1085Z, + U,; R .8251 
[.8879) (-3.0913] [ 5.19 7] (2.9875) 
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0 
.I 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 

B, 
Y •. , 

z; 

0 
.I 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 

-3.0 

-2.0 
-1.70 
-1.40 
-1.10 

-. 0 
-.50 
- :!O 

.10 

.40 

.70 
1.00 

-3.0 

-2.0 
-1.31 

-. 7 
-.58 
-.36 
-.20 
-.07 

.03 

.12 

.19 

.25 

-2.5 

-1.5 
-1.25 
-10 

-.75 
-,50 
-.25 

0 
.25 
.50 
.75 

1.00 

-2.5 

-1.5 
-1.0 

-.67 
-.43 
-.25 
-.II 

0 
.09 
.17 
.23 
.29 

-2.0 

- 1.0 
-. 0 
-.60 
-.40 
-.20 

0 
.20 
.40 
.60 
. 0 

1.00 

-2.0 

-10 
-.67 
-.43 

.25 
-.JI 

0 
.09 
.17 
23 

.29 
33 

I 
I 

The hi/ting of t/1(• Corporation /nco111( Tax 

Table C 6. Partial h1fting Measure S as a Funcllon of the 

-1.9 

-.90 
-.71 
-.52 
-.33 
-.14 

.05 

.24 

.43 

.62 
I 

1.00 

Table 

-1.9 

-.9 
-.60 
- .38 
-.21 
-.08 

.03 

.II 

.18 

.25 

.30 

.34 

-1.8 

-. 0 
- 62 
-.44 
-.26 
-.0 

.10 

.28 

.46 

.64 

.82 
1.00 

-1.7 

-.70 
-.53 
-.36 
-.19 
-.02 

.15 

.32 

.49 

.66 

.83 
1.00 

- 1.6 

- 60 
-.44 
-.2 
-.12 

.04 

.20 

.36 

.52 

.6 

.84 
1.00 

-1.5 

-.50 
-.35 
-.20 
-.05 

.10 

.25 

.40 

.55 

.70 
5 

1.00 

7. Partial h1ftmg Mea ure 

-1. -1.7 - 1.6 - 1.5 

.7 -.6 -.5 
-.53 -.45 -.3 -.30 
-.32 -.27 -.21 -.15 
-.17 -.13 -.08 -.03 
-.05 -.01 .02 .06 

.05 .08 .II .14 

.13 .16 18 .21 

.20 .22 .25 .27 

.26 2 .30 .32 

.31 .33 .34 .36 

.36 .37 .38 .40 

-1.4 

-.40 
-.26 
-.12 
-.02 

.16 

.30 

.44 

.58 

.n 

. 6 
1.00 

- I 3 

- 30 
-.17 
-.04 

.09 

.22 

.35 

.4 

.61 

.74 

.87 
1.00 

-1.2 

-.:!O 
-.0 

.04 

.16 

.28 

.40 

.52 

.64 

.76 

.88 
1.00 

a a Function of the 

I 
-1.4 -1.3 - 1.2 

-.4 -.3 -.2 
-.23 - 15 -.07 
-.09 03 .03 

.01 06 .12 

.10 14 .19 

.18 .21 .25 

.24 .27 30 

.29 .32 .35 

.34 .36 .39 

.3 .40 .42 

.42 .43 .45 
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oefficient for nlagged Tax Variable and ffective Tax Rate (Model B) 

-I.I 

-.10 
.01 
.12 
.23 
.34 
.45 
.56 
.67 
.78 
.89 

1.00 

-1.0 

0 
10 
20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 

1.00 

oelficient for 

- I.I 1-1.0 

-.I 0 
-.01 -.09 

10 .17 
.17 .23 
.24 .29 
.29 .33 
.34 .37 
.3 .41 
.41 44 
.45 .47 
.48 .50 

-.9 

.10 

.19 

.28 
.37 
.46 
.55 
.64 
.73 
.82 
.91 

1.00 

.20 

.28 

.36 

.44 

.52 

.60 

.6 

.76 

.84 

.92 
1.00 

nlagged Tax 

I - 9 -.8 

10 .20 
17 .26 
24 31 
.29 .35 
.34 .39 
.38 .43 
.42 .46 
.45 .49 
.48 .51 
.50 .53 
.53 .56 

.30 

.37 

.44 

.51 

.58 

.65 
72 

.79 

.86 

.93 
1.00 

40 
46 
52 

.58 

.64 

.70 

.76 

.82 
88 
94 

I 00 

-.5 

.50 

.55 

.60 

.65 

.70 

.75 
0 

.85 

.90 

.95 
1.00 

-.4 

.60 

.64 
,68 
.72 
.76 
.80 
.84 
.8 
.92 
96 

1.00 

-.3 -.2 
I 

.70 

.73 

.76 

.79 

. 2 

.85 

. 8 

.91 

.94 

.97 
1.00 

.80 

.82 

.84 

.86 
8 

90 
.92 
.94 
96 
98 

1.00 

~I I 
o I .5 1.0 

_1 
.90 1.00 1.50 2.00 
.91 1.00 1.45 I 90 
.92 1.00 1.40 I 80 
.93 1.00 1.35 I 70 
.94 1.00 1.30 I 60 
.95 1.00 1.25 1.50 
.96 1.00 1.20 1.40 
.97 1.00 I. 15 1.30 
.98 1.00 I. 10 1.20 
.99 1.00 1.05 1.10 

1.00 1.00 1.00 1.00 

anable and Effecuve Tax Rate (Model B) -- -

1-.7 -.6 -.5 -.4 -.3 1-.2 -.I 0 .5 1.0 

-
.30 .40 .50 .60 .70 .0 .90 1.5 2.0 

.35 .43 .52 .62 .71 .80 .90 1.53 2.01 

.39 .46 .55 .63 .72 I .90 1.56 2.02 

.42 .49 .57 .64 .72 I .90 1.59 2.03 

.66 .73 .81 .90 1.63 2.04 
.45 .52 .5 
.48 .54 .60 67 .74 .82 .90 1.67 2.05 

.51 .56 .62 .6 75 .82 .91 I. 71 206 

.53 .58 .63 .69 .75 .82 .91 1.77 2.08 

.55 .59 .64 .70 .76 . 3 .91 1.83 2.09 

.57 .61 .66 .71 .76 .83 .91 1.91 2.10 

.59 .62 .67 .71 .77 .83 .91 2.0 00 
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B. H R I DI TOR 

In hapter 2, the condition for zero and 100 per cent shifting were defined 
a follows: 

Indicator 

et hare 
ro hare 

Zero Shifting 

Fn = (l - Z)F' 
F0 = F' 

L 100% hifting 

Fn = F' 
(I - Z*)F~ = F' 

The corre ponding mea ure of shifting for the net share approach mu t be 
ba ed on the * type formulation expres ed in net term . e obtain 

S* = Fn - (I - Z*)F' 
n Z*F' 

The corre ponding mea ure for the gro share approach must be ba ed 
on the type formulation expre sed in gro s term hence we obtain 

F -F' 
So= Z*F 

0 



D 

STANDARD ERROR OF SHIFTING MEASURE 

In the tables pertaining to hapter 6 and 7, we follow the tandard pro
cedure of noting below the coefficient 111 quare bracket the value of the t 
te t, 

a, 
f; = 

Uai
1 

which measures the ignificance of the coefficient . nderneath the hifting 
mea ures, we enter in round bracket it standard error. Thee timation of 
thi error need brief di cu ion. 

For model , thee timate of the hifting mea ure i given by the coefficient 
of Li and the standard error of the coefficient i common to both. Thi i not 
the ca e in model B. To obtain the hifting mea ure, the coefficient i now 

divided by a con tant Y0 or 0 . = t4 
. on equently the tandard error of 

0 

thee timate of shifting i 
<Tb4 

<Ts = y . 
0 

Jnthefewca e where the tatutoryratei u ed,thee timateofthemea ure 
of hifting i 

and it tandard error i 
z. 

<Ts. = <Tb4 L .. 

Where the lagged tax ariable i u ed, the hifting mea ure and their 
tandard error are computed a follow 

Model Model B 
L I 

b6 
Z.!.-1 

o.-1 05 L. L. 
L.-1 Z!.-1 

<Ts.-1 <Ta6 L. CT1x, 
L. 

o arri c at an e timate of the combined degree of hifting, the mea ure 
are added and the tandard error of the combined mea ure i 

<Ts = <Tio+ crt-1 + 2 OVs o.s 1 

The c ariance f thi mea ure equal the c variance of the coefficient for 
the I gged and unlagged ta\ ariable multiplied by their re pecti e weight . 

9 
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ASSUMPTIONS, TESTS, AND ESTIMATING 

PROCEDURES 

A. ASSUMPTIO S U DERL YI G MODEL B. 

The model B equation was written as follows: 1 

Yv.t = bo + b1t:.C1,-1 + b2V t-1 + ba-1, + b4Zt + U, 

and was e timated by least squares method. To have "good" properties, such 
estimate must come from an equation in which the variables satisfy certain 
assumption . In our model B ca e , the as umptions are: 

1. All variables on the right side of the above noted equation are pre
determined, i.e., either exogenous or lagged endogenous. Predetermined 
variables are not correlated with the stochastic variable Ut. If we note the 
predetermined variables as Z,, 1(i = 1, 2 ... n.) (This notation will be used 
only for this appendix.), we have 

E(U1Z,,1.) = 0, (i = l, 2 ... n.) 

where notation E stands for statistical term expectation 

2. The stochastic variable U1 ha the following properties: 

E(Ui) = 0 for aJI t 
E(un = era a finite number and constant in time (homoschedastic) 

3. The stochastic variable is not auto-correlated with its preceding values, 
or 

4. Specifically, it is assumed that the stochastic variable is normally dis
tributed with mean zero and variance era. 

1 See p. 34 and p. 50, Table 6-3, line 3. 
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5. The predetermined variable are not correlated with each other. If this 
a umption did not hold, we would have multicollinearity. Two re triction 
on our model need to be noted: 

a. ot all predetermined vanable are exogenous. In our ca e ~C,-1 and 
V,_1 are lagged endogenou . 

b. The sample size i mall; in no ca e does it exceed 20 ob ervations. 

If all 5 as umptions held and all our predetermined variables were ex
ogenous which, a just noted is not the case, our model B e timate would be2 

consistent, 3 unbia ed, 4 and efficient. 5 our model B contain lagged 
endogenous variable , we may claim that our estimate are: con i tent and 
a ymptotically efficient, 6 but they may be bia ed. If only assumption 4 i 
invalid, the estimates remain con istent. If only a umption 3 is invalid, the 
estimates remain consi tent,7 but their error may be underestimated. 8 If 
there is multicollinearity, the error of the collinear variable ri e. If our 
equation lacks homo cheda ticity, our e timate become inefficient. 9 

In model B little effort was made to test whether these a umptions in fact 
hold. Only the auto-correlation in the error term was te ted by Durbin
Wat on statistics 10 against the hypothe i that 

where Ut = BU1-1 + Et, 
Et has [N, 0, cr,1]. 

2 See Wm. C. Hood and TJalling . Koopman , eds. Swdies in Econometric Method, 
Cowles Commission Monograph No. 14 (New York: J. Wiley & Sons, 1953), p. 133. 

3 I.e., the estimate tend to the parameter for the whole populat10n as the sample size 
nses. 

• I.e., the expectation of the estimates of a parameter is the parameter for the whole 
population. 

• I.e., the error of uch e 11mate 1s the smalle t po s1ble compared with that for any other 
estimates. 

6 I.e., as the sample ize increa es without limit, the error of the estimate tend to become 
the smalle t po sible, compared with that for any other esumates. 

7 F. . David and J. Neyman, "Extension of the Markoff Theorem of Least Squares," 
Statistical Research Memoirs, vol. 2, December, 1938, pp. 103 16 prove that erial correla
tion of the random term 111 a single equation leave least squares estimate unbiased and 
consi tent. 

8 Analytical Tools for Studying Demand and Price Structures, Agricultural Handbook 
No. 146 (Washington, D.C.: U.S. Dept. of Agriculture, 1958), p. 161. "The pre ure of 
nonindependent error terms is commonly believed to make the lea t quares e 11mate of 
the variance of the coeflic1ents deceptively small. ... This may not always be the case." 

9 Stefan Valavam , Econometrirs (New York: McGraw-Hill Book o., 19 9), p. 48 
state : "Least quare yields ... 111effic1ent e llmates 1f the variance of U, is not constant 
but vane systematically, either with time or with the magnitude of the exogenous variable ." 

10 See J. Durbm and G. S. Watson, "Te tmg for erial Correlation m Lea t quares 
Regres ion," Biometrika, 37 ( I 950), pp. 409 28 and ibid., 38 ( I 951 ), pp. 159 78. Al o ee 
G. S. Watson and . Brannon, " cnal Correlation m Regression Analy 1s," B,ometnka, 
43 (1956), pp. 436 48. For results ee p. 50, Table 6 3. 
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Normality was tested for crudely on normal graph paper, and the visual 
divergence of the ob erved points from the diagonal was con idered small 
enough to justify the normality a umption. With 20 ob ervation points or 
less, not much can be done in this re pect. 

B. ASSUMPTIONS U DERLYI G MODEL A. 

The standard form of this model was written as 11 

Y0 ,1 = ao + a16.C1-1 + a2V1-1 + a3J, + a,L, + U1 

The difference from tandard model B is that the L, variable i not a pre
determined one. Thi we see from relation 

Li= Z7Y 0 .,. 

Obviously E(L1U,) ~ 0. Even if other variables on the right side satisfy the 
conditions I to 5 of model B, the lea t squares method would not yield 
consistent e timate and would be "naive." 

Consequently the in trumental variable approach was chosen to get 
"better" estimate . Unfortunately, only propertie of large ample e timates 
made under the instrumental variable approach are known exactly, and the 
samples here studied are all small. 

Fortunately not all is lost as there are pecial circumstances in our case, 
namely: 

1. our equation is clearly identified by the variable Zt, 
2. only one instrument is needed, 
3. collinear variable are removed from the tandard model. 

Hence the instrumental variable estimate in our tudy are superior to "naive" 
least squares estimates. 12 

The a umption regarding the tocha tic and predetermined variable have 
to be the same a for model B. The following paragraph examines them. 

11 Seep. 44, Table 6-1, line 3. 
12 J. D. Sargan, op. cit., p. 412 claims: "Theoretically then, if the asymptotic properties 

of the two kinds of estimates are compared, the instrumental variables method (provided 
the relationship is a priori identified) is the better, since thee timates are con istent, whereas 
the least squares estimates are not. However, for finlle T, the advantage of using the 
instrumental variables method is le s certain, ince the in trumental variables estimates 
may have large biases especially in the almost unidentified case and in the event the number 
of instrumental variable is large." 
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C. TESTS I MODEL A. 

a. Auto-correlation 

Most series were te ted for erial auto-correlation, i.e., correlation of the 
error term with it value in preceding periods. Presence of uch correlation 
may lead to undere timation of the standard error of the regre sion coefficient 
and overestimation of R. 13 The Durbin-Watson statistic i u ed for the test. 14 

In the te t, two pecial problems ari e. 
One is that the test is de igned for application to error term computed 

under the least quares method. Our model , however, estimate error term 
under the instrumental variable approach. In the ab ence of a more 
uitable alternative, the te t wa neverthele s applied. 

Another problem is that the te ti de igned for erie which are continuou 
over time, while our eries are broken for the war period. Consequently, 
differencing of the error term for 1942 and 1948 had to be omitted in the 
numerator of the d tatistic. For consistency reasons, the error term for the 
first year following the gap was omitted in the denominator.'• 

b. Homosc/1edasticity 

A basic a sumption of our model is that the variance of the prediction 
error hould be con tant for the whole range of variation of the predetermined 
variable and al o o er time. 16 Thi property is called homo cheda ticity. 

In our model , the ab olute level of predetermined variable , especially 
tax variable , wa u ually I w for the prewar period and high for the po twar 
period. Thi sugge t that the te t be ba ed on a compari on of the variance 
or prediction error for the e two period . A ratio of uch variance i 
subjected to the F te t. The hypothe i i that the variance for the pre- and 
po twar period come from the ame population, the difference between 
them ari ing from random forces. 

The following give the b ervations for the all-manufacturing, total 
capital case. 17 

13 See note 8, p. 95, Appendix A. 
" ce note 10, p. 95, Appendix A. 
1b This procedure i suggested in A11a/ytic Tools for S111dyi11g Dema11d a11d Price Structures, 

op. cit., p. 173. 
1a Valavanis, Eco11ometrics, op. cit., p. 48 states: "Lea t squares yield ... inefficient 

esumate if the variance of U, 1 not con tant but varie systemat1call}, either with lime or 
with the magnitude of the exogcnou variables." 

11 See Table 7 I, a e No. 2 and 3. 
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De cription d.f. <Tu 

2 F. _ a,.. prewar 
0 - a! postwar 

Case o. (2), Prewar 3 .01563 1.12737 
Case o. (3), Postwar 7 .01472 

The observed F ratio of variances may be subjected to the F test given the 
degree of freedom and the level of significance required. The observed F0 in 
the all-manufacturing, total capital base, falls closer to the right hand tail of 
the Fdi tribution because cr! prewar> aa postwar. It is also close to l, hence, 
one may accept the hypothesis of homoschedasticity, even at the 70 per cent 
level of significance. The value of this statistic at that level is F0 = 1.48. 

D. E TIMA TI G PROCEDURE FOR MODEL A. 

A brief outline of the estimating procedures under the instrumental variable 
approach may be given as follows. The notation used is 

Y1-dependent variable, to be explained. 
X, .,-dependent variable used in explaining Y1 . 

Z; .,-predetermined variables 
Z;,, present in the equation 
z:,r used as instruments for X, ,t 

Assume each X;,1 has its Zt:' for its instrument 
U,-stochastic variable 
t-time (t = l, 2 ... T). 
In this notation the equation to be estimated will be written 

m " 

Y, =Go+ [ a,Zt,1 + [ G;X;,1 + Ui 

i=l i-m+l 

To compute instrumental variable coefficients we have to compute first 
variance and covariances and group them in vectors and matrices. Noting 
them by Mas moments we distinguish: 
I. Column Vectors of size (n X I) 

Myz* 01 
I 

Myz; a2 

Myz = Myz:, G= Gm 

Myz!.+i Gm+l 

M ** YZ,. G,. 
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2. Square matrix of size (m X m) 

[

Mzfzf 

Mz*z* 
Mz*z* = . 2 

_ 1 . 

Mz*z* m I 

Mzfzf 
Mztz[ 

3. Square matrix of size (n - m) X (n - m) 

Mz**x i formed analogously 

4. Matrix of size m X (n - m) 

[

Mz 1*z** m.+l 

Mz*z** 
Mz*z** = . ~ "':1 

Mz*z** m m+l 

Mz*x is formed analogously. 

Mz** z** m+l m+2 

Mz** z** "'m+2 m+2 

Mz**z** n m+2 

Mz*z** 1 m+2 

Mz 2*z** m.+2 

Mz*z*] I m 

Mzfz! 
. . . 

Mz!z! 

Mz** z**] m.+l " 
Mz** z** m+2 n 

. . . . 
Mz**z** n n 

Mztz!*l 
Mz 2*z** m+2 
. . . 

Mz:iz!* ..J 

99 

Following standard matrix notation, we let prime A' mean a transpose 
of A and super cript A- 1 the inver e of A. 

If we form composite matrix F of size n X n 

F = [Mz*z* 
Mz*z** 

Mz*x] 
Mz**x 

then the vector of coefficient is computed a follows: 

and 

ao = i-[L Y, - t a,Z'.., - t a,XJ 
I .-J .-m+I J 

Next one compute Y predicted for each period. The difference between 
Y, ob erved and Y, predicted is our e ti mate of the stocha tic variable u, .. 
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Its variance s~ yields an e ti mate of CT~, which in turn can be u ed to e ti mate 
R, the multiple correlation coefficient, adju ted for degree of freedom. 

To estimate the tandard error of the coefficient the matrix M zz of size 
n X n i formed 

M _ [Mz*z* 
ZZ - I 

Mz*z** 
Mz*z** 7 

Mz**z** 

Followed by formation of a matrix Gal o of size n X n 

G = F- 1MzzF'- 1 

Finally let the quare root of the element of the trace of thi matrix be 
written a a column vector K of ize n X I, then the column vector of tandard 
error of coefficient a i computed a follow : 

l 0"a

1 
7

J 
u. - :: - u0 K which complete our estimates. 
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