The Market Valuation
of Deferred Taxes

it

BY
EVA TIHANYI LS
Associate Professor of Finance

-FACULTY OF BUSINESS

McMASTER UNIVERSITY
HAMILTON, ONTARIO, CANADA

Research and Working Paper Series No. 162
March, 1980



THE MARKET VALUATION OF

DEFERRED TAXES

By

" Eva Tihanyi
Associate Professor of Finance

McMaster University, Hamilton, Ontario

MCMKS%ERYﬂWVERSﬁN LIBRARY



ABSTRACT

Three variants of a finite-horizon growth model are developed into regres-
sion equations to infer the stock market valuation of tax deferral gains, using
approximately 2000 Compustat reco;ds from the 1970-75 period. It is concluded
that deferred tax credits were recognized as sources of shareholder wealth, but
subjected to a discount in comparison to reported earnings and reported equity
funds, The expectation of deceleration, depreciation-correction, and price
regulation are discussed as potential causes for the discount, and related to

the industry-by-industry and year-by-year structure of the regression estimates.



THE MARKET VALUATION OF DEFERRED TAXES

The accounting practice of allocating to future periods the current savings
from accelerated depreciation and similar tax provisions imparts a conservative
bias to the reported after-taxearnings of growing firms. Whether the stock
market compensates for this by capitalizing the deferred tax credits into share
prices has become a controversial issue in which basic valuation principles,
institutional factors, and statistical problems of measurement'are closely
intertwined.

An early example was the Miller-Modigliani (MM) study on the cost of capi-
tal to the electric utilities industry, in which reported earnings rather than
earnings converted back to flow-through turned out to be the better predictor
of firm value [1966; p. 356]. In a subsequent comment MM attributed the
apparent market acceptance of reported earnings to the newness of the accounting
complexities brought on by acceleraFed depreciation during their 1954-57
research period, but expressed confidence that in later years the public would
have learned to make the needed adjustment [1967, p. 1298].

Amidst the important MM contributions to valuation theory, the treatment
of deferred taxes remained an unexplored side issue. In the 1966 paper the
authors saw.the conversion of reported earnings to flow-through for measuring
the capitalized benefit stream as a debatable proposition, yet their 1967
comments endorsed it with no equivocation. This was not fully consistent with
the finite growth-horizon incorporated into their valuation model, nor did it
take into account certain ramifications of price regulation in the electric
utilities industry. The latter consideration led to a forceful rejection of

the 1967 MM stand by Brigham and Pappas (BP), who argued that reported earnings
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is the logical measure of benefits to shareholders under regulation, because
utility rates are set with the intention of passing on to consumers the savings
from tax deferrals [1970, pp. 77-79]. This too contains an element of contra-
diction since BP's ‘own survey revealed that some utilitiés were allowed returns \
on deferred tax balances [p. 106], and a later simulation by Brigham and

Nantell [1974] illustrated that tax deferrals tend to raise the actual rate of

return over the target rate under a regulatory lag. The possibility of indirect
benefits due to greater debt capacity and to increased demand for electricity
has also been suggested [BP, 1970, p. 83, p. 93].

Beaver and Dukes (BD), who examined a sample of non-regulated firms,

initially believed that earnings would exhibit a stronger statistical associ-

ation with security prices when converted back to flow-through, but encountered

evidence to the contrary [1972, pp. 327-331]. In fact, a simulation for a

follow-up paper made it appear that the market capitaliied an even more under- .
stated earnings concept than the one firms used for reporting [1973, p. 556].

By £hat time BD pursued a new hypothesis»to explain this anomaly. They reasoned
that if investors perceive a depreciation pattern which is not the reported
straight-line but a linear combination of accelerated and straight-line, then

the larger weight attaches to the accelerated component, the more it would seem
that the market ignores the cash benefits recorded as deferred tax credits or
even that it penalizes firms for having them. BD concluded that their previous
failure to prove the market capitalization of deferral gains should not be attri-
buted to a naive public acceptance of reported earnings per se, but to an off-
setting downward adjustment that compensates for a perceived understatement of
depreciation. ‘ .

In the studies cited'above the concern with deferred taxes was an outgrowth

of the search for tﬁe earnings concept more closely related to share price, and

the results were influenced by the statistical difficulties that cyclical and
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random disturbances in measured earnings impart to valuation models. A previous
study by this writer [Tihanyi, 1975] attempted to bypass this problem by formu-
lating a model of deferred tax valuation in balance sheet terms. The results
implie& that the market tended to perform a partial con?ersion to flow-through
and that a depreciation-correction on the écale suspected by BD did not occur.
The present study expands the scope and empirical coverage of its 1975
predecessor, which was confined to a relatively small Canadian sample. It
attempts to determine the market valuation of tax deferral opportunities using
three variants of an MM-type finite growth model, applied to approximately 2000

Compustat records from the 1970-75 period.

Three Versions of a Finite-Growth Model
MM's basic value equation [1966, p. 344], used here with several modifi-
cations and in a deflated form, recognizes three contributors to firm value, V:
(i) the expected after-tax earnings'izi:?y from the now-existing assets, A,
including interest but net of the tax savings on interest; (ii) the tax-savings
on interest on the currently outstanding bonds, B, adjusfed for personal taxation

effects; (iii) the (approximate) net present value of expected future expansion-

ary investments:

V_1x3-1) , B T(*C) .
A o A TT At & (1)

where: p = capitalization rate for all-equity streams appropriate to the firm's

risk class; T' = a coefficient of net tax-savings on interest;l C = cost of capi-
tal, a function of leverage; p* = expected rate of return in perpetuity on invest-
ments to be undertaken in the next T years, during which k is the expected

re-investment rate and g = kp* = the growth rate.

It is assumed here that p* =.X(1-T)/A for methodological reasonsziand while
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p* > C is taken to be the typical case for the first T years, p* = C and p* < C
are also admitted.3_ Beyond the year T, however, p* ; C on new investments,
which therefore make no current value contribution. Thg model implies the
expectation of eventual deceleration as p* in g = kp* declines, reinforced
perhaps by a decline in k precipitated by the fall in p*. Deceleration is a
realistic feature of the model when applied to mature firms because it 'captures
at least the essence of the S-shaped growth path...encountered so frequently
(and for good economic reasons) in empirical studies of firm and industry
development" [MM, 1966, p. 344].

Which actual measure of earnings is the most logical counterpart of
ETI:;Y? Suppose that thg firm reports X dollars of earnings before interest
and tax, net of straight-line depreciation H, and claims for tax purposes the
accelerated depreciation expense H'. Applying the statutory tax rate T to X

gives normalized or reported earnings X(1-t), distinct from flow-through

earnings X(1-1)+AD, where AD = T(HT—H) is the current tax deferral. Both
earningg definitions include interest but not the tax-saving on interest. Let
d denote a market determined coefficient of equivalence between deferral gains
and reported earnings, and define the capitalized earnings stream X(1-T) as
k(l—T) + dAD. Note that this is an unrestricted concept as yet, which reduces
to reported earnings if d = 0 and becomes flow-through earnings if d = 1.
Substituting [X(1-1) + dAD]/A for i?I:;T/A and for p*, and decomposing the

first and the third terms of (1) gives:

l-g:-_g-_lx[]&—r +

T T X(1-1) . _ dTg AD
A * A

B
A T+ et Ccaro & A C(1+C) &' (2)

+ !

O
qE

Assuming that p = C(1+C) (see fn. 1) and comBining the terms in which d appears:

Q._AR.,. dTg A_D_:dg1+ng_A__;
p A C(1+C) A p A

and re-writing (2) in regression form with zero constant and error term U gives




Model I:

X(1-1) AD X(1-1)

y_ AD B 3
A~ By A tRy At Byt BE BT+ T 3)

where: B, = 1/p, By, = d(1+TIg)/p3 By = T'; B, - -T/(14C)} B = T/[C(1+C)];
U= errér term.

The central empirical objective of this study is to infer the value of d,
now impounded into the 82 coefficient of a multiple regression equation. It
would be possible to solve for d in terms of 61’ 62, 84 and 85 but these Bi are
unknown parameters. The corresponding bi estimators, in turn, are random vari-
ables, not necessarily independent, and the expressions for E(d) and o, would be

d
very complicated polynomials. As a simplification, we define d' = d(14Tg) =

b2/b1 and use the approximations:

g, b Cov
E(d") = 5+ 1% - —2:2, )
b B by
o 23 2 0,2 2Cov b 1/2
(%1 P2 2 1.2°2\ .
%ar "\ 7E trzT T3 ’ )
by by b,

~ -~

where bl’ b2 are point estimates with corresponding 01, 9y standard errors and
Covl.2 = covariation of bl and b2 [Hayya, et al. 1975, p. 1339]4. E(d') is an
upward biased estimate of d from which d itself can be identified, using a
(1+Tg) approximation5 based on 34 and BS' No attempt will be made to obtain 04q°
Assorted econometric problems could lead to bias affecting the estimate of
d'rin spite of the following precautions: (i) All variables are in ratio form
to eliminate size-related heteroscedasticity. (ii) The appearance of capital

structure B/A, growth g, and the interaction term gX(1-T)/A, in the estimating

equation decreases the dénger that the key AD/A variable should become the
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unintended proxy for correlated detérminants of firm value. (iii) A five-year
smoothing - giving decreasing weight to successively more distant observations
- reduces the random disturbance in the flow variables. (For precise variable
definitions see Appendix).

Amoﬁg the remaining potential sources of bias, measurement errors in
X(1-1)/A and particularly in AD/A are believed to be the most critical. In the
model the deferral of taxes is attributed solely to the depreciation-difference
HT-H, whereas in reality a host of other recurring and non-recurring timing
differences might lead to tax deferrals and prepayments [Black, 1966, p. 8-10].
Moreover, measured HT—H will tend to follow any cyclicality in capital expendi-
tures, and cyclicality is unlikely to disappear as a result of the five-year
smoothing scheme. Insofaf as a disturbance remains in measured AD/A, the associ-
ated b2 coefficient will be biased downwar@ [Johnston, 1972, p. 282], which would
carry through to d' = bZ/bl and, by implication, to d = d'/(1+Tg) as well.

In Model II AD/A is replaced by, gD/A as the second variable, where D =
accumula;ed deferred tax balances. In all other aspects, including the esti-
mation of d, Model II is identical with I. It has been shown elsewhere [e.g. BP,
1970, p. 42] that with constant g and at least n (=average service life) years of
deferral accounting the accumulated balance becomes a constant proportion of
total assets, hence, theoretically, gD/A = AD/A. In terms of observed variables
gD/A should be less prone to random error than AD/A once D/A stabilized at a
g-specific permanent level, because D is a balance sheet item and g is estimated
frém three time series (see Appendix).

Model III incorporates somewhat different assumptions from I and II in
deriving an operational vafiant of Eq. (1). Suppose that investors perceive
EZI:?Y as rA', where r is a productivity pérameter and A' = A - (1-d)D an

adjusted asset base. Predicting the expected earnings from the asset base is
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a very primitive form of the instrumental-variable approach to valuation and the
A' concept reflects the logic of the "net of tax'" treatment of deferred taxes
[Black, 1966, p. 14], applied to the aggregate asset base. Some part of the
deferred tax balance (1-d)D is perceived as a form of defreciation, i.e. a loss
in the éapacity to perpetually generate the AD/A companent of r. If in fact
AD/A is expected to be a constant in perpetﬁity, then d=1, which is the balance
sheet equivalent of the conversion to flow-through. |
‘Tb develbp Model iII: by definition A = (4+D+B+L; where Q = book value of
equity, L = non interest-bearing liabilities. Since the equality of market to
book values has been assumed for all debt items (see Appendix) V = S+B+L, where

S = market value of the common equity. Substituting rA[1-(1-d)D] = r(Q+dD+B+L)

for X(1-1), subtracting B+L on both sides, and decomposing terms one and three

of Eq. (1) gives:

T TgX(l-1) AD
T+c &8t Tcaso) A (6)

>l

-xQ_ rdD (r-p)t’
=52t xt

B
A p ) A

rp L _
+pA
Substituting gD for AD in the last‘term and combining it with the second:

2 2

rd D, dTg" D _ d(r+Tg) D
p A c(1+Cc) A o) A

on the earlier assumption that p = C(1+C). Therefore Model III becomes:

S Q D B X(1-1) .
A= B atBy At Byt Bt Bg T+ T3 @)

where: B) = t/p; 8, = d(r+Tg)) /o3 B, = (x-p)T'/p; B, = ~T/(1+0);
BS = T/[C(14C)]; U = error term containing [(r-p)/p]1(L/A).

Once again the two-stage approach of first estimating E(d') and Og4¢ and
then determining an approximate point-estimate of d will be adopted, on the

2
assumption that d' = d(1+T %—)ﬂ d(1+Tg), as in Models I and II.



the rest are classified as "flow-through".

conditions, etc. could be more or less justifiably assumed. Since few of these
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Sample Structure, Dummy Variables and the Extended Model

The data selected from a merged US—Canadian6 annual Computstat tape covered

the 1966~75 period to yield the needed lagged’observations for the last six of
these years. Textile, Forestry and Paper, among the industries initially chosen,
were dropped when additional selection gri;eria (absence of major discontinuities
dge to mergers, dispositions or accounting change during the 5-year lag-period;
no missing data; positive deferred tax balances) reduced too drastically the
number of usable cases. Left in the final sample were the 0il, Apparel,
Chemicals, Steel, Autoparts, Electric Utilities (flow-through) and Electric
Utilities (normalizing) industries. All utilities - for which tax allocation is
optional - must have used deferral accounting to some degree in order to be in
this study. The Compustat classification of '"mormalizing" applies to the

utilities which usually defer at least 52 percent of the deferrable tax savings;

Six years of data for seven industries gave forty-two potential sub-samples "

for which homogeneity with respect to risk class, accounting practices, economic

sub-samples were large enough, a system of dummy variables allowing- their combi-
nation was devised, on the assumption that year and industry effects were inde-
pendent and additive and exerted their influence by potentially modifying each

of the five regression coefficients. Accordingly, the extended regression for-

mat of all three models became:

2= 3 8 > e . 3
= X, + I '

1™ B X,I, + = I B, XY +U. 8
i=1 1=1 gap 337173 o) pap detTiE (8)

X, is a core variable. 1

i h|

j=1, ...M, where M = number of industries covered in the run less 1. A case,

is a dummy variable representing the j-th industry,

one company's data for one year, carries a score of 1 if it belongs to j; a
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score of -1 if it belongs to industry M+l; a score of 0 if it belongs neither
to j nor to M+l. Yt is a dummy variable for the t-th year, t=1, ...N, N =

number of years covered in the run less 1. The scoring for Yt is analogous to

that of Ij'

Consider now the Bixi + Bi.lxill + ... + Bi.MXiIM subset of (8). For the

cases belonging to j only Bixi + Bi.jinj can. be non-zero and since Ij=1,
(Bi+Bi j)xi; for the records from industry M+l the non-zero terms sum to

(B.- z B

i )Xi. Thus, Bi is the unweighted average of the M+l coefficients of
j=1 |

i.j
Xi’ a convenient condition which makes it possible to use bi and o for
sample-wide estimation without explicit consideration of the bi . set.

Parallel reasoning applies to the Bixi + B“i XY +...+ B

Rckal X.Y . subset.

i.n"i’N

The Main Regression Results

The Series A regressions (Table 1) contain one run per model for the five
non-utility industries combined and one run per model combining the flow-through
and normalizing utilities. Series B consists of industry by industry regressions
(Table 2) and Series C of year-by-year regressions (Table 3) based on Model III.
On the whole, the finite horizon growth model worked reasonably well: with a
few exceptions, the coefficients have the predicted signs and largely plausible
magnitudes; the adjusted (for degrees of freedom) R2 indicate a good statistical
fit for the Electric Utilities with all three models and an acceptable fit for
most other groupingé with Model III.7

The results pertaining specifically to deferred tax valuation, however, do
not strongly support any conclusion. The central finding of the study is that
the crude estimate of d falls into the 0 to l.range for the non-utilities and
utilities alike, using any of the three ﬁodel variants. (Series A). This implies

I -
that investors valued the tax deferral gains of the sample firms positively but
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at a discount, i.e. there appears to have been a partial conversion to
flow-through in the market measure of earpings capitalized into share prices.
To find 0<d<l is compatible with the efficient market bypothesis and a
pPlausible result for an era of modest growth expectations; but one that has no
statistical significance at customary probability levels due to the large
standard error of d' for all but the utility sub-samples. What.Causes Ud' to
be large and in what sense does that limit the conclusions?

It is obvious that the market valuation of deferred taxes is hiéhly
diverse and bears only‘a weak relationship to industry and year. This funda-
mental cause for a large estimating error in d' has been further magnified by
the smallness of the'in@ustry-by—year subwsamples. Pooling in accordance with
extended Eq. (8) has increased total sample size but the benefit from that is
partly lost due to the multicollinearity of Xi and the dummy-~interaction vari-
ables Xin, Xth. Dropping the interaction terms in sets or selectively would
have increased efficiency but causgd correlation between Xi and U, - a source
of bias . my admittedly unwieldy estimating equations were designed to avo@d.
Estimates from a sample intended to cover entire strata such as "Coﬁpustat
industry j in year t" apply only to the strata examined no matter what the
standard error happens to be. But a large standard error warns that the
estimates are tentative even as averages for the strata actually examined,
because they c§u1d~be affected by coincidental aspects of the final case
selection (e.g. data availability). This reservation applies to the forth-
coming analysis, more so in the case of the five non-utility industries than
the Electric Utilities.

The purpose of further examining the d estimates in Tables 1-3 is to
-glean some clues to the likely causes for the discounéing of tax deferral gains
in the stock market. Three factors are of particular interest: the.expecta-

tion of deceleration, depreciation—cdrrection, and regulatory shifting of

deferral gains to consumers.

L RN L L.
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The Market Discounting of Tax Deferral Gains: Some Clues to the Causes

Under realistic but simplified assumptions on tax depreciation methods and
the relevant ranges of growth and asset life, the firm's tax deferral rate is
a positive function of the rate of growth.8 Defining éhe capitalized deferral
stream‘as dAD/A allows for a type of discount the market would apply to the
currently observable deferral rate AD/A to.compensate for the expected shrink-
age of deferral gains when g declines after T years. If T is very large, or
the expected decline in g very small, then d = 1; this corresponds to the
market capitalization of flow-through earnings under the expectation of constant
growth. Conversely, the smaller is T and the more drastic is the
market-perceived drop in g, the more d will approximate O.

The data for the périod show a relatively high and generally rising actual
rate of growth in spite of a minor (1970) and a major (1974) recession; that
some of this growth was an inflationary illusion is not directly relevant since
AD/A is a function of growth as measured in current money. Yet the market
remained very hesitant in capitalizing growth prospects, as the generally low
and declining -b4 and b5 coefficients (Table 3) indicate. Using the point
"estimates £4 and gS from Series A, Model III (Table 1) gives 7 years for the
non-utilities and 11 years for the utilities as the approximate expected growth
duration T (see fn. 5), which appear to be largely consistent with the
corresponding d estimates of .5 and .8. Also consistent with the hypothesized
relationship of d and T is the simultaneous minima of both during the 1974
recession. But over the period as a whole, growth expectations declined where-
as the general drift in d was-upward. A possible explanation of the incongruity
is that the tax rules became more favourable to the generation of larger defer-

ral gains at given rates of growth, particularly when the guidelines governing

acceptable depreciation periods were liberalized9 and the investment tax credit
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~ an important but elective source of deferrals - was reinstituted in 1971 and
raised from 7 to 10 percent maximum in 1975.

If any clue at all can be gleaned from the very tentative d estimates for
single industries in Series B, it is a seemingly inverée relationship between
the numerical importance o£ deferred tax balances and their relative value
contribution. The accumulated deferred taxes to assets ratio D/A is low in the
Apparel and Autoparts industries for which d>1, whéreas D/A is higher in 0il,
Chemicals and Steel for which d<l. For these more capital intensive industries
the d estimates are low enough to suspect depreciation-adjustment of the type
suggested by Beaver and Dukes, whose reasoning is reconstructed here in the
terminology of the present study: Suppose that investors believe that reported
straight-line depreciation H understated tﬁe value loss of fixed assets and
perceive a value decline of SH' + (1-6)H with 6>0. By definition the after-tax
cashflow is: X(1-1) + H + T(HT—H). Subtracting the corrected depreciation
gives perceived earnings as X(1-1) + (T-G)(HT—H) and shows that a positive §
would reduce the coefficient of thé deferred tax variable in a regression and
§>1 woula cause it to turn negative. The tentative estimates BD reported were
in the .625-1.125 range [1973, p. 556] for the mid-1960s; in fhe present stuay
only for the Steel industry is the d-estimate low enough to imply a possible
§ value in that range.lO

On the whole, the market discounting of deferral gains appears to have
been in the same general range for the regulated and unregulated industries
examined in this study in spite of the different considerations applicable.
Price regulation should exert a downward influence on'd for the_fbllowing
reason: Suppose that the regulatory authority intends to shift all tax
savings to consumers by setting electricity rates to yield before-tax earnings

of X-AD/(1-t), whereas X would have been considered appropriate in the absence
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of deferral opportunities. Thus, when AD is received it merely offsets the
after-tax loss due to lower prices. The expectation of full benefit shifting
would warrant a d value of zero and render normalized garnings X(1-t) the
measure of all benefits to shareholders. Insofar as regulation is not
intended to, or is not expected to succeed, in reducing to zero the ultimate
gain to consumers,ll d should be a positive value affected to some degree by
factors relevant to deferred-tax valuation in unregulated industries.

The Series A utility regréssions show that model choice has an important
ramification for the interpretation of the results. The three variants of the
finite-growth model deal in different ways with very difficult measurement prob-
lems that have no a ériori correct solution since the true determinants of value
are inherently unmeasureable expectations. Model I uses (X(1-t)/A to represent
expected earnings net of deferral gains and observed AD/A to represent expected
deferral gains in each of the first T years. This is a direct matching of
theoretical and observable variables but one which does not necessarily give
the least error-prone proxies of expected values. The Model II substitution of
gD/A for AD/A is an attempt to provide a measure of tax deferral gains which is

less subject to random disturbance and the concommittant negative bias in the b2
coefficient estimate. As the Series A regressions indicate, this substitution
fails to bring about any improvement for the non-utilities for which the
adjusted R2 remains a low .31, but for the Electric Utilities samplé adjusted R2
increases from .69 to .73 and b2 rises quite sharply with a net effect of
raisiﬁg the crude d-estimate from .1 to .8. On the ground of generally better
fit one would be inclined to accept the Model II estimate of d = .8, all the

more so since Model III - with an even higher adjusted R2 - happens to confirm

it as well.
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The Series B, Model III regressions show the normalizing and flow-through
utilities separately. Surprisingly, for the flow-through group which defers
less than half of the deferrable tax savings, d turns out to be a very high
1.7. It is conceivable that this relates to investor preference for deferral
accounting in the case of regulated firms that do not elect to, or are not
allowed to fully adopt it.12 For the Electric Utilities normalizing group,
which has a much larger mean D/A ratio, the Series B Model III d estimate is
.4, a figure largely consistent with the view that most but not all of the

-

deferral gains are expected to benefit consumers.

Some Implications

The finding that for most sub-samples 0<d<l implies that the earnings
- capitalized into share prices cannot Se captured precisely by either the
normalized (d=0) or the flow;through’(d=i) concept. But since d is not known
in advance, the choice between the two measurable concepts will continue to
face the builders of earnings-based share valuation models. The results of
this study indicate that a conversion of normalized back to flow-through is
just as likely to increase as it is to decrease the deviation from the market's
perception of earnings. Moreover, it opens up a new source of random and cycli-
éal disturbance which could cause a deterioration in statistical fit even if the
true value of d were closer to 1 than to 0. The choice of normalized earnings
is the more practical solution for earnings-based share valuation models. When
the focus of the research is specifically on the valuation of deferral gains,
as it has been in‘the present study, further experimentation with balance
sheet-based measures of the expected tax deferral gain is strongL? recommended.

There is no clear message to those .concerned with the setting or revision
of accounting standards.' At the time when the APB endorsed comprehensive tax

allocation, Sidney Davidson expressed the dissenting opinion that allocation
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should be selective and based on a case-by-case analysis of prosabilities and
economic facts. That the market appears to have performed a partial conversion
back to flow-through, largely in accordance with perceived growth prospects, is
consistent with the princigle of selective allocation.' But from studies like
this one, it cannot be inferred whether the market would have been more or less
consistent with facts and probabilities had the insider-judgments on selective

allocation been built into the financial statements.
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Appendix. Definition of Regression Variables in Terms of Computational
Formulas and Compustat Item Numbers

S/A Market value of common shares to assets, adjusted for minority
interest = {(24)x(25)x[(11)+(38]1}/[1000x(11)x(6)]

V/A Firm value to assets, assuming book value of liabilities equals
market value = 1-(D/A)-(Q/A)+(S/A)

Q/A Book value of common shares plus minority interest, to assets =
[(11)+(38)1/(6)

D/A Deferred tax balances to assets = (35)/(6)

B/A Interest-bearing debt, to assets = [(9)+(34)]1/(6)

X(1-t) /A Normalized earnings before interest, less taxes allocated to the
period, less approximate tax-saving on interest, to assets =

[SXEt+4XEt—1+3Et—2+2Et-3+Et-4]/15; where E_ = [(l3)t—(14)t—(16)t
- +5x(15),.1/(6) |
AD/A Current tax deferral, to assets = [5x(50)t/(6)£ + 4x(50)t l/(6)t—1

+ 3x(50) __,/(6) . _, + 2x(50) ./ (6) _, + (50)_,/(6) _,1/15

g ' Growth rate = [(8Afgs+gE)/3]-l; gy = 5-year growth rate of assets;
gg = 5-year growth rate of sales; 5-year growth rate of gross
earnings; 8y> Bg» Bp were gepartely estimated by least squares for
each rééord, using items (6) for Bp» item (12) for 8g and item (13)
for 8g* ’

Compustat Item Numbers:

(6) = Total Assetsé (9) = Long~Term Debt; (11) = Common Equity; (12) = Net
Sales;'(13)= Operating Income Before Depreciation; (14) = Depreciation and
Amortization; (15) = Interest Expense; (16) = Income Taxes;

(24) = Share Price-Close; (25) = Common Shares Outstanding; (34) = Debt in
Current Liabilities; (35) = Deferred Taxes'and Investment Credit (B.S.);

(38) = Minority Interest and Subsidiaries'Preferred Stock; (50) = Deferred

Taxes (I.A.)



Footnotes

1 -

' = [1—(1-T)(1-TPS)/(1-TPB)]; where T = corporation tax rate; Tpg = 4
personal income tax rate applicable to returns on shares; Tpp = personal income

tax rate applicable to returns on bonds. Since generally Tpg < TpR® ' <1

and possibly t' < 0. This formula represents a new stand by Miller [1977, p. 267]

on the long-debated issue of the value of leverage in the presence of taxes, and

has the effect of bringing V of the levered firm closer to that of the unlevered

firm, compared to the earlier MM value equations. The revision also means a

reduction in the previougly implied numerical difference between C and p. I take
advantage of the latter in the derivation of Eqs. (3) and (7) by assuming that

C(1+C) = p, in order t6 facilitate an easier interpretation of a regression

' coefficient.

2
Assuming that the expected rate of return on new investments, p*, equals

the expected rate of return on the now-existing asset base, X(1-1)/A, is a

-departure from generality but opens up the possibility of measuring p* and allows \

the decomposition of the growth term as shown in Eq. (2). MM, whose sample was
much more homogeneous than mine, left p* together with C énd T impounded in the
growth coefficient but warned others not to consider that procedure generally

desirable.

3If p* = C, T=0. If p*¥ <Cand g < 0, then the growth term is positive

' and T becomes the number of years the firm is expected to take for divesting

to the actual magnitudes of Sl/cl’ 32/02 and the correlation coefficient of b1

substandard deployments of capital. If p* < C and g > 0, then the growth term
turns negative and T becomes thé number of years the firm is expected to make
substandard expansionary investment, for whatever anomalous reasons it is

believed to do so.

4The conditions under which (4) and (5) give close approximations relate ‘ |

and b They were satisfied in all regressions reported in Tables 1-3.

9¢




The "crude d estimates" of Tables 1-3 are based on the formula

d

E(d')/(1+gT), where g is the mean value of g for the cases in question and

T

[-b4(1+C) + bSC(1+C)]/2 with C = .1. This approximation places the T
estimate in between the usually lower range implied by the 64 and the somewhat
higher range implied by the b

5 shown in Tables 1-3, assuming realistic values-

of the cost of capital C. The T estimate is not sensitive to small variations in C.

6The causes and accounting treatment of tax deferrals in the U.S. and
Canada are very similar. ' Canadian corporations use a declining-balance-based
capital cost allowance system for taxation, in which the declining balance
rate is pre-determined for each class of assets. Since 1972 a two-year

write—-off option for manufacturing machinery and equipment has been in effect.

7The regressions were obtained with the multiple regression package of SPSS
[Nie, etc. 1975] for CDC-6400, using Option 19 to force the line through the
origin. Tables 1-3 show the core coéfficients only but the runs included the

appropriate dummy interaction terms.

8Assuming that H' in AD = T(HT—H) is determined by SYD over the same service
period n as reported straight line depreciation, and assuming an age structure
of assets consistent with a rate of growth g in capital expenditures for at
least n years, AD/A can be shown to be a positive function of g if suitable
assumptions are made on the exact timing of cashflows and accounting entries.
If thege assumptions are altered, the positive relationship will still hold
except for certain unrealistic combinations of g and n. More accelerated
methods than SYD over n years will strengthen the positive relationship between
AD/A and g. It may be also noted that at given values of g within a realistic

range, AD/A first rises then declines with n.



9Using macro-level estimates, Coen concluded that the pre-1971 guidelines

largely corresponded to actual service lives as revealed by investment behavior,
whereas the 1971 guidelines reduced the average tax life to about 19 percent

below revealed service lives for the 21 industries examined. [1975, p. 69].

lOIt is interesting to note that Coen [1975, p. 70~71] found a shorter

"revealed service life" than the 1971 tax guidelines allowed and economic
depreciation which exceeded tax depreciation in present value terms for
Primary Metals. This would justify 8§ > 1 and explain the d = -1 estimate
shown for the Steel group of my sample in Series B. Coen's résults also imply
that for most industries investors would havg less reason to consider H' as a
true measure of depreciation in the case of structures than in the case of
machinery and equipment, which in turn could explain why 6-depreciation seems

to affect capital intensive industries the most.

11Out of 86 utility companies surveyed by Brigham and‘Pappas in 1965
[1970, p. 106], 26 were allowed to earn partial returns on deferred tax
balances and 8 earned full returns. Shareholders might also benefit from the
d?ferral of taxes indiréctly, particularly if the regulatory gap is substantial

[Brigham and Nantell, 1974, p. 442].

12According to Brigham and Nantell [1974] flow-through accounting tends to
reduce utility rates early in the life of capacity additions, making the future
returns to shareholders dependent upon favorable rate adjustments later on, and
exerting a downward pressure on price-earnings multiples. If this were so, then
the deferred tax reserves of these basically flow-through companies might be
valued for reducing shareholder dependence on the vagaries o§ the rate-setting

process.




REFERENCES

Beaver, William H. and Dukes, Ronald E., "Interperiod Tax Allocation, Earnings
Expectations, and the Behavior of Security Prices', The Accounting
Review (April 1972), pp. 320-332.

Beaver, William H. and Dukes, Ronald E., "Interperiod Tax Allocation and
§-Depreciation Methods: Some Empirical Results'", The Accounting Review
(July 1973), pp. 549-559.

Black, Homer A., Interperiod Allocation of Corporate Income Taxes, Accounting
Research Study No. 9 (AICPA, 1966).

Brigham, Eugene F. and Nantell, Timothy J., "Normalization Versus Flow Through
for Utility Companies Using Liberalized Tax Depreciation", The
Accounting Review (July 1974), pp. 436-447.

Brigham, Eugene F. and Pappas, James L,, Libéralized Depreciation and the Cost
of Capital (MSU Public Utilities Studies, 1970).

Coen, Robert M., "Investment Behavior, The Measurement of Depreciation, and
Tax Policy", The American Economic Review (March 1975), pp. 59-74.

Hayya, Jack, Armstrong, Donald and Gressis, Nicholas, "A Note on the Ratio of
Two Normally Distributed Variables", Management Science (July 1975),
pp. 1338-1341.

Johnston, J., Econometric Methods, Second Edition (McGraw Hill, 1972).

Miller, Merton H. and Modigliani, Franco, 'Some Estimates of the Cost of Capital
to the Electric Utility Industry, 1954-57", The American Economic
Review (June 1966), pp. 333-391.

Miller H. and Modigliani, Franco, '"Some Estimates of the Cost of Capital to the
Electric Utility Industry, 1954-57: Reply", The American Economic
Review (December, 1967), pp. 1288-1300.

Miller, Merton, H., '"Debt and Taxes", The Journal of Finance (May 1977),
pp. 261-275.

Nie, Norman H., Hull, Hadlai C., Jenkins, Jean G., Steinbrenner, Karin, Bent,
Dale H., SPSS, Statistical Package for the Social Sciences, Second
Edition (McGraw-Hill, 1975).

Tihanyi, Eva, "Are Deferred Taxes Capitalized into Share Prices?", Collected

Papers of the Canadian Region of the American Accounting Association
Annual Conference (Edmonton, June 1975), pp. 100-107




101.

102.

103.

104.

111.

112.

113.

114.

114a.

115.

116.

117.

118.

119.

Faculty of Business
McMaster University

WORKING PAPER SERIES

Torrance, George W., "A Generalized Cost—effectiveness Model for the
Evaluation of Health Programs," November, 1970.

Isbester, A. Fraser and Sandra C. Castle, "Teachers and Collective
Bargaining in Ontario: A Means to What End?" November, 1971.

Thomas, Arthur L., "Transfer Prices of the Multinational Firm: When
Will They be Arbitrary?" (Reprinted from: Abacus, Vol. 7, No. 1,
June, 1971).

Szendrovits, Andrew Z., "An Economic Production Quantity Model with
Holding Time and Costs of Work-in-process Inventory," March, 1974.

Basu, S., "Investment Performance of Common Stocks in Relation to
their Price-~earnings Ratios: A Text of the Efficient Market

Hypothesis," March, 1975.

Truscott, William G., "Some Dynamic Extensions of a Discrete Location-
Allocation Problem," March, 1976.

Basu, S. and J.R. Hanna, "Accounting for Changes in the General
Purchasing Power of Money: The Impact on Financial Statements of
Canadian Corporations for the Period 1967-74," April, 1976.
(Reprinted from Cost and Management, January-February, 1976).

Deal, K.R., "Verification of the Theoretical Consistency of a
Differential Game in Advertising," March, 1976.

Deal, K.R. "Optimizing Advertising Expenditures in a Dynamic Duopoly,"

March, 1976.

Adams, Roy J., "The Canada-United States Labour Link Under Stress,"
[1976].

Thomas, Arthur L., "The Extended Approach to Joint-Cost Allocation:
Relaxation of Simplifying Assumptions," June, 1976.

Adams, Roy J. and C.H. Rummel, "Worker's Participation in Management
in West Germany: Impact on the Work, the Enterprise and the Trade

Unions," September, 1976.

Szendrovits, Andrew Z., "A Comment on 'Optimal and System Myopic

Policies for Multi-echelon Production/Inventory Assembly Systems',"

[1976].

Meadows, Ian S.G., "Organic Structure and Innovation in Small Work
Groups," October, 1976.



120.

121.

122.

123..

124,

125.

126.

12] .

128.

129.

130.

131.

132.

133,

134,

135.

-2~

Basu, S., "The Effect of Earnings Yield on Assessments of the

Association Between Annual Accounting Income Numbers and Security
Prices," October, 1976.

Agarwal, Naresh C., "Labour Supply Behaviour of Married Women - A
Model with Permanent and Transitory Variables," October, 1976.

Meadows, Ian S.G., "Organic Structure, Satisfaction and Personality,"
October, 1976.

Banting, Peter M., "Customer Service in Industrial Marketing: A
Comparative Study," October, 1976. (Reprinted from: European
Journal of Marketing, Vol. 10, No. 3, Summer, 1976).

Aivazian, V., "On the Comparative-Statics of Asset Demand," August,
1976.

Aivazian, V., "Contamination by Risk Reconsidered," October, 1976.
Szendrovits, Andrew Z. and George O. Wesolowsky, "Variation in

Optimizing Serial Multi-Stage Production/Inventory Systems,
March 1977. .

Agarwal, Naresh C., "Size-Structure Relationship: A Further
Elaboration," March 1977.

Jain, Harish C., "Minority Workers, the Structure of Labour Markets
and Anti-Discrimination Legislation," March, 1977.

Adams, Roy J., "Employer Solidarity," March, 1977.

Gould, Lawrence I. and Stanley N. Laiken, "The Effect of Income
Taxation and Investment Priorities: The RRSP," March 1977.

Callen, Jeffrey L., "Financial Cost Allocations: A Game-Theoretic
Approach," March 1977.

Jain, Harish C., "Race and Sex Discrimination Legislation in North
America and Britain: Some Lessons for Canada," May, 1977.

Hayashi, Kichiro. "Corporate Planning Practices in Japanese

Multinationals." Accepted for publication in the Academy of
Management Journal in 1978.

Jain, Harish.C., Neil Hood and Steve Young, '"Cross-Cultural Aspects of
Personnel Policies in Multi-Nationals: A Case Study of Chrysler
UK", June, 1977.

Aivazian, V. and J. L. Callen, "Investment, Market Structure and the
Cost of Capital", July, 1977.



136.
137.
138.
;39.
140.
141.
142,
143.
144,

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

-3 -

Adams, R. J., "Canadian Industrial Relations and the German Example',
October, 1977.

Callen, J. L., "Production, Efficiency and Welfare in the U.S. Natural
Gas Transmission Industry", October, 1977.

Richardson, A. W. and Wesolowsky, G.0., '"Cost-Volume-Profit Analysis and
the Value of Information", November, 1977.

Jain, Harish C., "Labour Market Problems of Native People in Ontario",
December, 1977.

Gordon, M.J. and L.I. Gould, "The Cost of Equity Capital: A Reconsideration",

January, 1978.

Gordon, M.J. and L.I. Gould, "The Cost of Equity Capital with Personal
Income Taxes and Flotation Costs", January 1978.

Adams, R. J., "Dunlop After Two Decades : Systems Theory as a Framework
For Organizing the Field of Industrial Relations", January, 1978.

Agarwal, N.C. and Jain, H.C., "Pay Discrimination Against Women in
Canada: Issues and Policies', February, 1978.

Jain, H. C. and Sloane, P.J., "Race, Sex and Minority Group Discrimination
Legislation in North America and Britain'", March, 1978.

Agarwal, N.C., "A Labor Market Analysis of Executive Earﬁings", June, 1978.

Jain, H. C. and Young, A., '""Racial Discrimination in the U.K. Labour
Market : Theory and Evidence'", June, 1978.

Yagil, J., "On Alternative Methods of Treating Risk,'September 1978.

Jain, H. C., "Attitudes toward Communication System: A Comparison of
Anglophone and Francophone Hospital Employees,' September, 1978

Ross, R., "Marketing Through the Japanese Distribution System'", November,
1978.

Gould, Lawrence I. and Stanley N. Laiken, "Dividends vs. Capital Gains
Under Share Redemptions,' December, 1978.

Gould, Lawrence I. and Stanley N. Laiken, "The Impact of General
Averaging on Income Realizatiop Decisions: A Caveat on Tax

Deferral," December, 1978.

Jain, Harish C., Jacques Normand and Rabindra N. Kanungo, ''Job Motivation
of Canadian Anglophone and Francophone Hospital Employees

Stidsen, Bent, "Communications Relations", April, 1979.
Szendrovits, A. Z. and Drezner, Zvi, '"Optimizing N-Stage Production/

Inventory Systems by Transporting Different Numbers of Equal-Sized
Batches at Various Stages", April, 1979.

", April, 1979.

«



-4 -

- 155. Truscott W. G., "Allocation Analysis of a Dynamic Distribution Problem",
June, 1979.

156. Hanna, J. R., "Measuring Capital and Income", November, 1979.

157. Deal, K. R., "Numerical Solution and Multiple Scenario Investigation of
Linear Quadratic Differential Games'", November, 1979.

158, Hanna, J. R., "Professional Accounting Education in Canada : Problems
and Prospects'", November, 1979.

159, Adams, R. J., "Towards a More Competent Labor Force : A Training Levy
Scheme for Canada", December, 1979.

160. Jain, H. C., "Management of Human Resources and Productivity",
February, 1980.

161. Wensley, A., "The Efficiency of Canadian Foreign Exchange Markets"
February, 1980.






	1236573



