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Introduction

Until the early 1960s, economistslargely ignored
the effect of inflation on the prices of corporate
equities. Sincerevenuesand costswerethought to
be proportionatel yaffected by changesin the price
level, profitswould expand so asto keep pace
with inflation. Asresidual claimsto the earningsof
corporations, equitieswere seen as partial, if not
complete, hedges against the effects of inflation.

In the late 1960s and early 1970s,
this notion was shattered. Despitea 95.2 percent
risein the consumer price index (CPI) fromthe
end of 1966 to theend of 1977, the Standard &
Poor's Stock Index rose only 2.4 percent. The 52.5
percent decline in the real value of equities over
thisperiod led to the devel opment of many the-
oriesto explain the relationship between equity
pricesand inflation.

Among the most widely received
theorieswasone offered by Franco Modigliani and
Richard Cohn (1979). They claimed that investors
make valuation errors by ignoring the gains debt-
ors experience from inflation and therefore use
thewrong measure of profitsin pricing equities.
Sinceinflation impliesthat the principal of the
loan will be paid back in " cheaper" dollars, lend-
ersrequire an inflation premium in the coupon
on theloan. Thissuggeststhat a part of thefirm's
debt serviceis used to maintain the real value of
the firm's debt and should not be trested asan
expense. Traditiona accounting measures, how-
ever, treat the entire debt serviceas an expense.
Modigliani and Cohn claimed that the measure of
"true profits’ consistent with rational valuation
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would equal accountingprofits, plusthe portion
of the interest expense attributableto inflation.

They reasoned that a more serious
investor error involvesthe comparison of thedis
count ratefor a pure equity streamwith nominal,
rather than real, interest rates. In figure 1 we pre
sent atime-seriesplot of the nominal interest rate
on Aaa-rated corporate bonds and the earnings/
price ratio of stocksin the Standard & Poor's
Stock Index. At least since 1960, these two series
track one another well. Because long-term nomi-
nal interest ratesare thought to be largely deter-
mined by inflation expectations, this comparison
by investorsfurther erodes the level of stock
pricesin an inflationary environment.

Modigliani and Cohn showed that,
in the absence of market imperfections,the red
value of the firm should remain unaffected by
anticipatedinflation. Using agtatistica model,
they found that investors had indeed committed
one or both formsof valuationerror.

In thispaper, we review the model
introduced by Modigliani and Cohn and the
alternativeanalysesof other investigators.We
then evaluate those analysesby examining the
behavior of the rate of return required on equi-
tiesfrom 1953 to 1985. Surprisingly, we find little
evidenceof valuation errors. In particular, we
note that when reported earningsare adjusted in
the manner prescribed by Modigliani and Cohn,
capitalization ratesfor equities appear to follow
real interest rates, though they may also respond
to factorsrelated to aggregate risk.
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I. A Fundamental V aluation M odel
Fundamental equity vauation models assume
that the god of the firm's management isto max-
imize stockholders wealth. Projectsare accepted
only if they increase the market value of the
equity, that is, if the present discounted valuesof
the expected net cash flowsfrom new projects
are positive. The market value of the firm's equity
isfound by discounting the cash flows distributed
to stockholdersat the rate stockholderscould
earn on alternativeinvestment flows of equivalent
risk.! The distribution to stockholders, or divi-
dend, equals profits (revenue, less operating
expenses and investment expenditures) minus
interest paymentson the firm's debt.

Following Modigliani and Miller
(1958), we make assumptions sufficient to derive
an expressionfor the value of the firm's equity:
a) capitad marketsare frictionless, that is, partici-
pantscan borrow or lend at the riskless rate of
interest and there are no taxes; b) the socia costs
of bankruptcy are zero; ¢) all firmsarein the
same risk class; and d) equity and default-free
debt are the only types of claims on firms.
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FIGURE 1

Thevaue of an unlevered (al
equity) firm at date t, V*(¢), with expected
adjusted profits Xisfound by discounting the
firm's expected available net cash flow at the rate
that isappropriatefor the firm'srisk class
(p).2 Viewing the firm as an ongoing concern
with a perpetual income stream X, itsvaueis

given by:

This should be distinguishedfrom the so-called book value of
equity. found by subtracting the book value of liabilities from the
book value of assets.

1986 QUARTER 4

D v*@ = X/p

Note that if the adjusted profitsof the firm are
expected to grow continuallyat arateg, the
firm's value can be represented as.

2 v*@ = X/(p-g

Given the above assumptions, Modigliani and
Miller go on to show that afirm's valueisinde-
pendent of itscapita structure. That is, rational
investorswill ignore the effects of the firm's bor-
rowing and base their valuation on the firm's cash
flow from operations. The levered firm'stotal
market value, VI(?), isdefined asthe sum of the
market values of equity, S(¢), and debt, D(?):

(3 Viv=3swv+ D@

The adjusted profitsavailablefor distribution to
the stockholdersof alevered firm differ from an
unleveredfirm's adjusted profitsat date ¢ X(z), by
thefirm's interest expense, »D (¢). The expected
rate of return to the levered firm's stockholders, 7,
issmply:

4 i=[X(® - rD@I/S®
Combiningequations (1) and (3), Modigliani
and Miller's Proposition1 states that:

(5) X = plV®)] = plS@W + D@)]

Substituting (5) into (4) and allowing for earn.
ingsgrowth at rate ggives:

©) i=p+(pnd-g,

where d = D (2)/5(¢), isthefirm's debt-equity
ratio. The value of the equity of alevered firm
can then be found by discountingthe income
stream availableto stockholdersa the appro-
priate rate (given by equation [6]). That is:

(7)  S@® = [X() - rD@N/lp + (p)d -g]

Following Modigliani and Cohn, suppose that a
time ¢=0 there isnoinflation and that imme-
diately thereafter fully anticipated inflation begins
a therate p and continues forever. Adjusted prof-

'Adjusted profits' refer to after-tax reported profits adjusted for the

effects of inflation on inventory valuationand the value of actual
depreciation deductions. In the NIPA these adjustments are referred to
as ‘IVA" and ‘CCadj,’ respectively. They are based on corporate tax
records and assumptionsabout asset lives and replacement costs. For a
discussion of the NIPA adjustment, see Grimm (1982). A problem with
applying this adjustment to the S&P reported earnings index is that the
NIPA profits measure is based on "book" profits which vary somewhat
from reported eamings, especially after 1981.
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its will rise continuously & the rate of inflationso
that at any date t, the unlevered firm's profits, X(z)
will equal X (0)e# From equation (1), thevalue
of the unlevered firm at date 1 V*#(z), equals
V*(0)e? In other words, the realvalue of the
unlevered firmwill not be affected by fully antici-
pated inflation. Rationdly priced equity claimson
such afirm are complete inflation hedges.
Conventional accounting measures
of aleveredfirm's profitsare distorted by infla
tion. Accounting profits equal operating income,
minus nominal debt expense. Assume that the
nominal interest rate (R) is approximately equal
to the sum of the redl interest rate (r) and the
expected inflation rate (p) and that the firm's
debt remainsfixed in real terms (D[ ¢] equals
D[0] e*) .3 Also assume that the firm's debt is
structured so that it always paysthe current rate
of interest. The levered firm's accounting profits,
I1, can then bewritten as:

() = X(¢) - RD(3)

® =[x - (r+p)D()]

= [X(0) - rD(O)]e?" - pD(0)e?

Thefirm's accounting profits have been
expressed in thisform to illustratethe following
essentia points. 1) The portion of reported inter-
est expense attributableto inflation, pD(0)e?,
should be added back to accounting profitsto
yield "true" profits. 2) At high enough inflation
rates, accounting profits may become negative.*
True profits, [1*, will therefore in-
creased thefullyanticipated inflationrate. Thet is

Ir*(#) = TI(z) + pD(0)e?
9
= [X(0) - rD(0)]e?

Subgtitutingthe levered firm's true profit stream
IT*, into equation (7), we have:

(10) s(») = I*()/[p + (p-nd - gl
Equation (10) therefore indicatesthat the real
value of afirm's equity is unaffected by inflation.
Now substitutingfor accounting profitsand rear-
ranging, equation (10) becomes:

(A1) [ + pD(D]/S(8) = p + (p-1)d - g
Thisexpression reduces to:

(12) MI()/S(t) = p + (p-nd - pd - g,

or,

(13) S =0@/[p + (p-nd - pd - g

ECONOMIC REVIEW

Equation (13) showsthat, although the real value
of afirm's equity should be unaffected by infla
tion, accounting earningsmust be adjusted for
inflation’s effect.

Modigliani and Cohn hypothesized
that investorsfailed to incorporateinflationin
their valuationsof equities. They tested this
hypothesisby regressing a measure of stock prices
on variablesthat enter either the numerator or
the denominator on the right-hand side of
expression (13). Their estimate df the coefficient
on inflation implied systematic misvaluation. In
our attemptsto replicatethe results of Modigliani
and Cohn, however, we found that the results
were sensitiveto assumptionsregarding lag dis
tributions used to construct proxiesfor ex-ante,
or expected, values of key variables. In addition,
our attemptsto replicatethe results of Modigliani
and Cohn yielded a coefficient on inflation that
differed from their estimate (see Appendix).
Rather than update their empirica work, we take
adifferent approach to evaluatingthe perfor-
mance of Modigliani and Cohn's model.s

We utilize observable, ex-post
observationson each of the relevant variablesto
simulate the model, calculating implied values
for p, the required red rate of return of a pure
equity stream. To the extent that our measures of
greflect expectations, our estimate of p isan ex-
anterequired rate of return on a pure equity
stream. Consequently, p isanalogousto a red
interest rate, adjustedfor the risk in equity and
the fact that the security is a perpetuity.

By focusing on the time-series
valuesdf p, implied by the model rather than the
predicted equity values, we avoid much of the con-
troversy surrounding equity valuation havingto

If, as finance theory suggests, investors are concemed with after-

3 tax real rates of retum, then one could replace A=r+p with
R*=R(1-7)=r+p, where 7 is the marginal tax rate on interest income.
Clearly, fixing r implies that the change in R* due to a change inp is not
1 for 1. This relates to Hendershott's (1981) argument discussed below.

4 An additional factor that is thought to offset the inflation-induced

gain from debt service, pD{0)e?", is the possible increase in the

firm's pension obligations. This argument requires that inflation be unan-
ticipated and is relevant only for defined-benefitpension plans (currently
comprising roughly 75 percent of all pension assets). A defined-benefit
pension is one in which contributions are determined by the benefits
they will eventually yield. The obligationof the firm to restore under-
funded pensions, however, rests in part on the nature of the firm's con-
tract with labor. Feldstein and Morck (1983) find that the stock market
appears to react favorably to firms with overfunded pensions and nega-

tively to underfunded pensions. They note, however, that most large,
well-managed firms have traditionally had overfunded pensions.

An empirical update of Modigliani and Cohn is presented by

Townsend (1986).
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dowith theappropriateform of the discount rate.$
The advantage of thisapproach isthat we are
able to see how p variesover timeand, in partic:
ular, if it iscorrelated with inflation or red inter-
et rates. This does not contradict the assumption
that a any point in time, dl varidblesin the
denominator of (13) are expected to remain con-
dant forever. While Modigliani and Cohn
assumed that p is not affected by inflation, the
theoriesdiscussed below dlow p to be related to
many factors, including the rate o inflation.

In order to isolate p wecan re
write equation (13) as

()

S0 + (rep)d + g

(14) p = T

Usng the definition of the nominal interest rate,
R we have

0]

Rd
S( t) + + 4

15) p = T

Equation (15) showsthe relation between the
requiredred rate of return on a pure equity
dreamin agiven risk dass and moglly observable
variables. The only unobservablevariableisthe
expected growth rate of reported profits. The var-
iable p may be viewed as a modified earnings
price ratio, adjusted for inflation, leverage,and
earningsgrowth.

II. The Determinantsdf p

Beow we discuss three theoriesdf the determi-
nation of the cost of a pure equity stream. Two of
the explanationsgiven for the behavior of p focus
on arisk premium, while the third considersthe
relation between p and the red rate of returnon
bonds.

In trying to explain the behavior of
the stock market in the mid-1970s, Burton Mdkid
(1979) adjusted corporateprofitsfor inflation's
effect on corporate debt and found them to be
seady in low- and hightinflation periods. He
argued thet the declinein red sock priceswas
caused by an increasein the risk premium
embodied in the rate of return required by
stockholders. The increased risk premium was
due to economic devel opmentsd the early
1970sthat led to adeparturefrom the relative

The emphasis on p is also justified by the implications of work

done by Shiller (1981) and others on the volatility of dividends
and stock prices. The literature on stock volatility suggests that profits
have much lower variances than stock prices. Thus, variation in p and
other factorsinfluencing the rate at which profits are discounted could
be expected to account for much of the variationin stock prices.

1 9 86

dability of the 1960s. He reasoned that investors
thought policyrnakerscould no longer "fine tune
away" economic fluctuationsand that long-run
planning involved greater uncertainty. Although
profitsrosewith the price leve, their dispersion
acrossindustriesalso rose, in turn raising busi-
ness risk. The rising use of debt financingwas
another source o increased risk for the financia
syslem. Findly, rising government regulation may
have been perceived as reducing profitability.

As evidence supporting the per-
ception o increased risk, Mdkid citestherisein
the "risk spread" between anticipated returnson
equitiesand long-term government bonds, as
well as between theyieldson Baarated corporate
bonds and government bonds. These widening
spreadsthroughout the 1970s may suggest that
investors believed the credit quality of firmswas
falling. According to Malkiel’s findings, we would
expect to see a path for p that sartsout low in
the '50sand ‘60s and then turns higher in the
midtolate1970s

Ardated theory of the behavior of
p involvesthe possbility of adisinflationary dis
tress premium: red required ratesof return on
pure equity streamsrise in aclimate of disinfla-
tion. Hrmsmay be under greater strain in adisin-
flationary environment asthey are often unableto
meatch declinesin revenuewith declinesin
expenses.’ Thisis particularly evident followinga
period o prolonged high inflation. Extreme
examples o the upheavd associated with disin-
flation can befound in the oil and steel indus
tries. Further, corporate defaults have generdly
been higher in disnflationary periodsthan in
inflationary periods.# This hypothesisimpliesthet
gockholderswill require a premium whenever
thereare large reductionsin inflation in order to
compensate them for the increased credit risk. By
this hypothesis, p should fdl with increasesin
inflation and risewith disinflation.

Hendershott (1981) attributesthe
vauation error noted by Modigliani and Cohn
s0lely to investors comparisonsd the expected
red yield on equities, p, with the nomind yidd
on bonds. He dlamsthat Modigliani and Cohn's

This may be due to the existence of fixed labor and supply con-

tracts. A simple model introduced by Wadhwani (1986), on the
other hand, suggests that the inflation premiumin a levered firm's debt
service causes nominal debt expense to increase proportionatelymore
than nominal revenue during inflation, forcing the firm to report lower
accounting profits. Conversely, this expense will decrease more than
proportionately during disinflation, resulting in higher reported, or account-
ing, profits.

Fons (1986) investigates the correlationbetween "unanticipated
8 changes in the consumer price index and a measure of expected
corporate default rates embodiedin yield spreads. Though not statisti-
cally significant, the relationship between inflation surprises and an

implied default premium on low-rated corporate debt is negative.
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model impliesthat the after-tax red bondyied
fdlsasaresult of inflation,while nomina yieds
remain congtant. Since bondsand equitiesare
subdtitute assets, the fdl in the after-tax red yield
on debt would lower the rate of return required
by stockholders. The declinein the required
yied on equity offsetsthe overpayment of taxes
resulting from the inflation-induced understate
ment of depreciation and inventory costs (see
discussion of Feldstein [1980] below), or
increased risk premianoted by Malkiel, leaving
the nomina value o stocksessentiadly
unchanged. Hendershott claimed that therewere
other fectors responsiblefor the decline in the
red vaue of equities. Frg, therewas adeclinein
savings due to lower red after-tax yields. Second,
therewas a decrease in the productivity o new
capita due to higher regulatory costs and higher
energy prices. In addition, Hendershott felt thet
an increasein the realized rates of return on non-
corporate assets, such asresidentia housing, may
have induced investors to reduce their holdings
o debt and equity.

By Hendershott'sreasoning, o
should declinein inflationary periodsand rise
with disinflation. Declinesin productivity, how-
ever, would be reflected in alower expected
growth rate o earnings(g).

COMPUTED p SERIES WITH ONE-PERIOD ACTUAL EARNINGS GROWTH
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FIGURE 2

III. Data & Methodology.

Quarterly observationsfor the period covering
1953 through 1985 on each of the following deta
serieswere used to construct estimates of p: ad-
justed earnings per share, sock prices, hominal
corporate interest rates, aggregate debt-equity
ratios, and earningsgrowth. The valuesfor sock
prices and earningswere taken from the Standard

ECONOMIC REVIEW

& Poor's Index. The price index, based on as
many as 500 different equities modly traded on
the New Y ork Stock Exchange, is constructed in
such away that, when divided into the associated
earningsindex, the unwanted weighting factor can-
cels. The earnings-per-shareindex is constructed
from the reported earnings over the padt four quar-
tersaf thefirmsin the corresponding stock index.
We adjust for inflation-caused inventory va uation
and depreciation errors by multiplying the earn
ings index by the ratio of adjusted-to-reported
dfter-tax profitsfound in the Nationd Incomeand
Product Acocounts (NIPA) (seefootnote?2).

The interest rate on corporate bor-
rowingsis measured as Moody's crosssectiond
averageyidd on single A-rated bonds. Thisrating
corresponded to the average qudlity rating (in
terms o par value) of dl publicly traded corpo-
rate debt as of December 1985. Aswas previoudy
discussed, the nomind interest rate embodies
inflation expectations. In using this measure, we
avoid the problems encountered by Modigliani
and Cohn in constructing an econometric proxy
for expected inflation.

The debt-equity ratiofor nonfinan-
cial corporations, 4, was constructed from two
sources. Daa covering 1953 to 1961 was taken
from Von Furstenberg (1977), in which the
market value of debt isinferred from a present
valuerelation. The 1961 to 1985 seriesfor the
market values of corporatedebt and equity were
constructed by the Board of Governors of the
Federd ResarveSygem. In this case, the market
vaue d debt isfound by pricingal mortgages
and long-term bondsa the average price of
bondstraded on the New York Stock Exchange,
ignoring such nontraded items as deferred taxes,
leases, and pension obligations. An attempt was
made in the estimation of the market value of
equity (the listed vaues on dl exchanges, times
the number of correspondingshares outstanding)
to avoid the double counting o firm ownership
through stock holdings.

The computationdf p involves
assumptionsabout the processgenerating the
parameter ¢ One extremeisto let g assumeits
redized value equal to the annuaized growth
rate of four-quarter reported earningsfor each
period. The volatile behavior of gand p when gis
measured thisway can be seen in figure 2. We
fed that such erratic movement in g is unreason-
ablesince, in theory, gis the expected perpetud
growth rate of earnings. Presumably this pre-
cludesg from being negative.

An dlternativeway to measuregis
to utilizeatimeseriesmodel to construct an in-
sample oneperiod-ahead forecast of earnings
growth. We modeled the quarterly growth of
four-quarter earningsasfollowing an ARMA(1,1)
process. Usng theforecadt for gat each datein
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the caculationd pyieldsthe timeseriesplot of
p presented in figure 3. Thisseriesis only dightly
lessvoldtilethan the seriesconstructed from
actud growth rates.

COMPUTEO p SERIES WITH ARMA(1,1) EARNNG GROWTH
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A third dterndiveisto fur the
growth rate of earningsa its average vaue over
the entire sample period, 6.4176 percent® This
procedure may be judtified on the groundsthat
investorssomehow possess perfect foresight of
earningsgrowth and that they ignore short-run
fluctuations. The infinitehorizon nature o the
estimated model requiresan unbiased estimate
o perpetua earningsgrowth. It is possible, with
the S&P data, to construct an estimate based on
earningsgrowth asfar back as 1926. Theinclu
son of aperdgstent recesson and a mgor war,
however, would likely result in aless satisfactory
estimated expected earnings.

COMPUTED p SERIES WITH FIXED EARNINGS GRONTH
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A timeseriesplot of p constructed
with gfured & its average valueis presented in
figure 4. Therequired red rate o return ranged
between 10 and 13 percent from 1952 through
1974, with moderate deviation. At the start of
1975, however, p began to rise dowly and then
sharply in 1981. It peaked at the end of 1981 and
again a the beginning of 1984. For comparison's
sake, setting gequa to zero over the entire sam-
ple period producesvauesfor p ranging
between 4.5and 7.5 percent from 1952 through
1976, topping out a 14.2 percent in mid-1984.

Iv. Andyssadf Computed p Series

In this section, we analyzethe behavior of p,
computed with expected earningsgrowth fixed at
itsactud mean vaue. Our god isto shed light on
thiscomponent o equity vauetion. By their
nature, however, it is not possibleto completely
separatethe implicationsof the various hypo-
theses discussed above.

The computed vaue of p appears
to support Malkiel’s hypothesisthat p beginsto
rise in the mid-1970sdue to the risk factors cited
earlier. In addition, the rgpid risein 1981 could
be explained by Bodie, Kane, and McDondd
(1986), who concluded that there was a dramatic
increasein the risk premium required in long-
term bondsin the early 1980s. They attribute this
to the switch in operating proceduresby the
Federd Resrvein late 1979.

The disinflation hypothesispre
sented earlier suggeststhat p should vary inverse
ly with the levd o inflation. In figure 5, we pre
sent plotsdf p and therate of inflation. Note that
the mgor upturnsin p appear to coincidewith
the inflationary peaks occurringin 1974 and again
in 1981. Smaller, previousinflation spikes do not,
however, seem to be accompaniedby any signifi-
cant movement in p.

The samefigure can be used to
examine Hendershott's claims. Conspicuoudy
absent is the hypothesized declinein p asinfla
tion rises. Thelack of noticeable downward
movement in p during rising inflation eiminates
much of the support for hisarguments. His main
conclusion, however, tha pistied to thered rate
of return on debt, can now be addressed.

..........................................

The average annual growth rate of adjusted eamings over the
9 sample period was 17.01 percent. The growth rate of this series
since mid-1983 has been so great as to completely dominate this figure.
It was felt that the effects of this adjustment could not have been rea-
sonably foreseen over much of the sample period and, in fact, should
"wash" over the long run. We therefore chose to use the average annual
growth rate of unadjusted eamings in the computation of p.
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Aplot of ex-post red long-term cor-
porate bond ratesis shown in figure 6. Thisfigure
was constructed by simply subtracting 1 from the
ratio of the grossyield on Aaa-rated corporate
bonds to the previousyear's gross inflation rate a
each date. Note that red required ratesof return
on fixed income securitiesreached unprece:
dented levelsin 1981, the same year in which p
sgnificantly departsfrom its postwar behavior.
Hendershott's hypothesis, therefore, appears to
explainthe sharp risein p that occurred in 1981.
However, it does not shed light on the moderate
increase beginningin 1975, but it does help
explain thedight decline in p that occurs
between the end of 1971 and the end of 1974.

Though separate from the risk-
related hypotheses, Benjamin Friedman (1986)

ECONOMIC REVIEW

claimed that an increase in the government
deficit, such asthat beginning in early 1981,
would drivedown the realized rate of return on
equity relative to either short- or long-term debt,
thereby increasing the required rate of return on
a pure equity stream. Thistheory then suggests
that therisein p isafunction of deficits, thus
explainingthe sharp risein 1981.

Had we found no rational explana
tion for the behavior of p, we would have
searched for evidence of measurement errors
related to corporate earnings. For instance, Feld-
stein (1980) claimed that biasesin the tax system,
rather than inflation-inducedvaluation errors,
could explain the poor performanceof the stock
market. In particular, Fel dstein emphasized that
corporate capital depreciation deductions are
based on historical, rather than current, costs. In
inflationary periods, with arising price of invest-
ment goods, this impliesthat the real value of
depreciation deductions declines. This, in turn,
impliesthat taxable profits (net of depreciation
deductions) rise, causing real after-tax profitsto
fdl. Feldstein also pointed out that nominal
rather than red capita gains are subject to capital
ganstaxes. Thisimpliesthat even if the nomina
value of equitiesincreased a theinflation rate,
the real after-tax yield on equitieswould decline.
In contrast to Modigliani and Cohn, Feldstein
viewed the stock market decline asa rationa
response to inflation.

Modigliani and Cohn, in response
to the criticism of Feldstein, discussed the possi-
bility of tax biases due to inflation. They noted
that other analysesof the interaction of inflation
and taxes have ignored the fact that firmsare not
taxed on the portion of returns used to depre-
ciate debt. They argue that this offsetsthe decline
in real after-tax profits that resultsfi-om the
declinein real depreciation deductions. They
support this by noting that the share of corporate
income paid as taxes has remained relatively con-
dtant in inflationary periods. In their empirical
work, aswell asin our construction of p, an
adjustment factor constructed fi-om the Nationd
Income and Product Accountswas used that
attemptsto correct reported earningsfor depreci-
ation and inventory distortionscaused by infla
tion. The NIPA adjustment, however, may mis
state the lagged response of tax sheltersto
inflation. In addition, the analysisis complicated
further by the fact that much corporate debt is
fixed-rate and thus debt yields do not adjust
ingtantly to inflation expectations.

In figure7 we present both unad-
justed and adjusted reported four-quarter earn-
ings per share using the NIPA data. For the early
part of the sample period the two series are virtu-
dly identical. They beginto diverge at the end of
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APPENDIX
Reestimation of Modigliani and Cohn'sModd
In thissection, we describe our attemptsto repli-
catethe resultsaof Modigliani and Cohn and then
to reestimate their model, extending the sample
period through 1984.

Modigliani and Cohn estimated the following
regression, whichisimplied by expresson (13),
ater taking the log of both sides:

s(t) = a0 = wl(DIO() + w2(L)DIV(:) +
a3 w3(L)[LF/EI(t) + a4DVF(t)
- Bwd(DR(1) + ywS(DP(t) + u(r)

Thevariablel isthe lag operator and the
parametersw1 through w5 represent coefficients
on the lagged terms of the five forecasted vari-
ables. Thedistributed lag, w1(2)II(#), embodies
the assumption that expected, or ex-ante, profits
equa a one-sided distributedlag of past profits.
Profitswere measured as described in the text
and in Modigliani and Cohn. Although it is not
unusual to view expected dividendsas influenc
ing sock prices, Modigliani and Cohn includea
distributed lag of dividends, «2(Z)DNA ), on the
groundsthat dividends provide information
about future profits. They then restrict the coeffi-
cients of the distributed lag on dividends, so that
achangein dividends has no permanent effect
on firm value, given the history of profits. Divi-
dendswere measured as dividendsper sharefor
the issuesin the S&P 500, adjusted as described
by Modigliani and Cohn. #3(L)LF/E, a distributed
lag d theratiod thelabor forceto employment,
isincluded to provideacydicd adjustment to the
ability of past profitsto predict futureprofits. The
term DVE(t) isincluded asameasure o therisk
premium entering the formulation of p. Modigli-
ani and Cohn measured DVF as the 15year
moving-averagedeviation of the unemployment
ratefrom 4 percent.We chose instead to usea
12-quarter moving-average. The distributed lag on
thenomina interest rate, u4(L)R(¢), and thedis
tributed lag on inflation, 25(L)A(¢), are included
to measure the red rate, #(#), dso acomponent

of p. R(#) ismeasured asthe new issueyield on
AA corporatebonds. A¢) is measured asthe
annua percent changein the CPIU.

We used the current valueand seven lagged
vauesin each distributedlag. Thischoice df lag
length differed fromthat of Modigliani and Cohn,
but seemed only equaly arbitrary. WWe maintained
thefollowingrestrictionsregardingtheform of the
digtributed lags: @) the coefficients on profits sum
to one, b) the coefficientson dividendssum to
zexro, ¢) the distributedlag on LF/E is quadratic,
d) thedistributedlag on dividendsislinear,e) the
digtributed lag on the nomina rateis quadratic,
and f) the distributed lag on inflationis quadratic
with the endpoints constrained to equal zero.

The parametersto be estimated are 20, a3, 4,
B; y,and the parametersin the distributed lags.
Thetheoretica model of Modigliani and Cohn
implies that the coefficienton the distributed lag
o inflation, y, should equa 4/K, where disthe
debt-equity ratio and Kisthe capitdization rate.
Ther estimate of y, -0.08, differsfrom acom-
puted value of 4/K; 0.05. Thus, an increasein
expected inflation reduced market values,
athough thisshould not have been the caseif
investors had been rationd. In fact, Modigliani
and Cohn calculated that a one percent increase
in inflation would reduce the market value of
equities by 13 percent. Thus, the market had
been dradtically undervalued due to inflation
induced va uation errors.

When we attempted to replicatethe resultsof
Modigliani and Cohn, over the same sample
period, we estimated y to be .015. When the
sample period was extended through 1984, how-
ever, the estimate of y was-0.025. If the misvalua-
tion of equitieswas being eliminated, the esti-
mate d y over the longer period would have
been closer to the theoretically predicted value
(d/K) than for the shorter period. Since our
resultsnot only differedfrom those of Modigliani
and Cohn, but indicated worsening misvaluation,
we choseto consider a different approach.



