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Disinflation, Equity
Valuation, and Investor
Rationality

by Jerome S. Fons
and William P. Osterberg

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 as to 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 development 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 service is used to maintain the real value of
thefirm'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 real
value of the firm should remain unaffected by
anticipatedinflation. Using agtatistica model,
they found that investors had indeed committed
one or both formsof valuation error.

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
red 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 values of
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 stockholderset the rate stockholderscould
earn on alternativeinvestment flows of equivalent
risk.! Thedistribution to stockholders, or divi-
dend, equals profits (revenue, less operating
expenses and investment expenditures) minus
interest paymentson thefirm'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 asan ongoing concern
with a perpetual income stream X, itsvaueis

given by:

This should be distinguished from the so-called book value of
equity. found by subtracting the book value of liabilities from the
book value of assets.
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1) 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/pg

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 a levered 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®

Combining equations (1) and (3), Modigliani
and Miller's Proposition1 states that:

(5) X = plV®)] = plS@W + D@)]

Substituting (5) into (4) and alowing 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 + (pr)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*#(2), 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 compl ete 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(») = U@/ [p + (pnNd - pd - g
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Equation (13) showsthat, although the real vaue
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 empirical 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 o (13) are expectedto 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

(s

5 + (rep)d + g

(14) p = T

Udng 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 unobservablevarigbleisthe
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

Bedow we discuss three theoriesd 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 highrinflation 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 variation in stock prices.
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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 pricelevel, their dispersion
acrossindustriesalso rose, in turn raising busi-
ness risk. The rising use of debt financingwas
another source o increased risk for the financia
system. 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. Thesewidening
spreadsthroughout the 1970s may suggest thet
investors believed the credit quality of firmswas
falling. According to Malkiel’s findings, we would
expect to see a path for p that gartsout low in
the '50sand ‘60s and then turns higher in the
midtolate1970s

Ardated theory of the behavior of
p involvesthe possibility of adisinflationary dis
tress premium: red required ratesof return on
pure equity streamsrise in aclimateof 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 of 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
there are 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 comparisonsdf the expected
red yield on equities, p, with the nomind yied
on bonds. He cdlamsthat 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
yidd 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 stocksessentidly
unchanged. Hendershott claimed that therewere
other fectors responsiblefor the decline in the
red vaue of equities. Frg, therewas adeclinein
savingsdue 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

1. 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, stock prices, hominal
corporate interest rates, aggregate debt-equity
ratios, and earningsgrowth. The valuesfor sock
prices and earningswere taken from the Standard
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& 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
after-tax profitsfound in the Nationd Incomeand
Product Accounts (NIPA) (seefootnote?2).

The interest rate on corporate bor-
rowingsis measured as Moody's crosssectiond
averageyidd on single A-rated bonds. This rating
corresponded to the average qudlity rating (in
terms d 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
value relation. The 1961 to 1985 seriesfor the
market values of corporatedebt and equity were
congtructed by the Board of Governorsof the
Federd ResarveSygem. In this case, the market
vaue d debt isfound by pricingal mortgages
and longterm bondsé& the average price of
bonds traded on the New Y ork 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 calculation of pyieldsthe timeseriesplot of

p presented in figure 3. Thisseriesisonly dightly
lessvolatile than the series constructed from
actua growth rates.

COMPUTEO p SERIES WITH ARMA(1,1) EARNNG GROWTH
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FIGURE 3

A third alternativeisto fur the
growth rate of earningsat itsaverage value over
the entire sample period, 6.4176 percent.® This
procedure may be judtified on the grounds that
investorssomehow possess perfect foresight of
earningsgrowth and that they ignore short-run
fluctuations. The infinite-horizon nature of the
estimated model requiresan unbiased estimate
of perpetual earningsgrowth. It is possible, with
the S&P data, to construct an estimate based on
earningsgrowth asfar back as 1926. The inclu-
sion of a persistent recession and a mgor war,
however,would likely result in aless satisfactory
estimate of expected earnings.

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

IV. Andyssof Computed p Series

In this section, we analyzethe behavior of p,
computed with expected earningsgrowth fixed at
itsactual mean value. Our goal isto shed light on
thiscomponent of equity valuation. By their
nature, however, it is not possibleto completely
separate the implicationsof the various hypo-
theses discussed above.

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

The disinflation hypothesispre:
sented earlier suggeststhat p should vary inverse
ly with the level of inflation. In figure 5, we pre-
sent plots of p and the rate of inflation. Note that
the mgjor upturnsin p appear to coincide with
the inflationary peaks occurringin 1974 and again
in 1981. Smaller, previousinflation spikesdo not,
however, seem to be accompaniedby any signifi-
cant movementin p.

The same figure can be used to
examine Hendershott'sclaims. Conspi cuousl?/
absent isthe hypothesizeddeclinein p asinfla
tion rises. The lack of noticeabledownward
movement in p during risinginflation eliminates
much of the support for hisarguments. His main
conclusion, however, that pistied to the red 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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COMPUTED o WITH FIXED EARNINGS GRONTH AND INFLATION
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REAL Asa:CORPORATE BOND YIELD
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FIGURE 6

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
gainstaxes. Thisimpliesthat even if the nomina
value of equitiesincreased a theinflation rate,
the real after-taxyield 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-
gtant 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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e 1072, With adjjusted earnings falling somewhat
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APPENDIX
Reestimation of Modigliani and Cohn's M odel
In thissection, we describe our attemptsto repli-
catethe resultsof Modigliani and Cohn and then
to reestimatetheir model, extending the sample
period through 1984.

Modigliani and Cohn estimated the following
regression,which isimplied by expression (13),
ater taking the log of both sides:

s(t) = a0 = wl(DI() + w2(L)DIV(:) +
a3 w3(L)[LF/EI(t) + a4DVF(t)
- Bwa(DR() + yws(DP(t) + u(t)

Thevariable L isthe lag operator and the
parametersw1 through 5 represent coefficients
on the lagged terms of the five forecasted vari-
ables. Thedistributed lag, w1(ZDTI(#), 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(2)DNA ), on the
groundsthat dividends provide information
about future profits. They then redtrict the coeffi-
cients of the distributed lag on dividends, so that
achangein dividends has no permanent effect
on firm vaue, 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 pagt profitsto predict future profits. 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, #5(L)A(¢), are included
to measure thered rate, #(#), dso acomponent
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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
valuesin each distributedlag. This choice d lag
length differed fromthat of Modigliani and Cohn,
but seemed only equaly arbitrary. WWe maintained
thefollowingrestrictionsregardingtheform of the
digtributed lags: a) the coefficients on profits sum
to one, b) the coefficientson dividendssum to
zexro, ¢) the distributedlag on LE/E is quadratic,
d) thedistributedlag on dividendsislinear,e) the
digtributed lag on the nominal 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 digtributed 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.

E
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“If all men were rational, all politicians honest and we had a world central

1986 QUARTER 4

The Collapsein Gold Prices:

A New Perspective

by Eric Kades

bank issuing a single currency that was universally acceptable, then gold
would drop to $20 an ounce—and be overvalued at that."

— Andre Sharon, gold analyst, quoted in Newsweek, Dec. 16, 1974; as
quoted by George Seldes in Quotable Quotations.

Introduction

The dally summariesand andysesdf the gold
market that appear in most newspaperssupport
Mr. Sharon's assertion. The pressinvariably attrib-
utes gold price movementsto political uncer-
tainty, gyrating monetary policies, inflation hedg-
ing, and internationd liquidity concerns. This
view impliesthat the demand for gold is highly
volatile, subject to coups, sudden shiftsin centrd
bank behavior, il flow interruptions,and other
joltsto the world economy.

GOLD PRICE AND INTEREST RATE TRENDS
Real value of assets, in 1970 dollars
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If Mr. Sharon and the presswere 11
right, then economistswould have little to con-
tribute to an andyssdf even longterm move
mentsaf gold prices, or to forecags of price
trends. These activitieswould be better left to
political experts, to central bank andysts, and to
other sanvy observersin areasthat are likely to
generatesurprisesaffecting gold prices. There
would be no point in Satigicadly estimatinga
demand function for gold, since demand for gold
would be dways be fluctuating randomly, not
moving sysemeticaly.

This conventiona explanation of
gold price movementsis essentialy a superficid
one. While unexpected political and economic
events undoubtedly influence daily gold prices,
such eventscannot explain long-run trendsin
gold prices. Before the Bretton Woods interna
tional monetary sysem began to crumblein
1968, the price of gold was fixed a about $35an
ounce. Thered priceof gold, that isthe nomind,
or observed pricedivided by a price index, has
followed two digtinct trendssince 1968 (see
curveA infigure1).

From 1969101981, the red pricedf
gold roserapidly, except for afew brief, but sharp,
price dips, and for one extended dide. From
1981, until thisyear, the red price of gold fel —

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

The pice index in this cage is the GPIU. We study the real price to
correct for changes in the purchasing power of the dollar,
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not pay extraction costs (and assuming storage
cogisare constant), competition among them will
prevent therate o gold priceincreasesfrom ex-
ceedingtheriskless rate of interest.> Thegold mar-
ket unquestionably includes many speculators.

Another sdlient feature of thegold
market is South Africalsdominant, amost
monopoligticrolein gold production. Since the
price d gold began to rise in 1968, the South

African share d production has averaged near 75
percent, although it hasfalen moderately in
recent years. Such hegemony can raise prices
above competitiveleves, but, like rising produc-
tion costs, cannot account for observed rapid
increasesin gold prices. Any attempts by South
Africato raise pricesfaster than r, would create
abitrage opportunitiesthat would force prices
back down. Speculatorswould buy gold in one
period and then, being willing to accept a rate of
return r,, would undersell the South Africansin
the next period.

Sdant and Henderson conclude
that the only valid specid factorsin the gold
market are the huge stocks governmentshold
and, particularly, the perceptionsaof speculators
about what buying or sdlling actions governments
will teke This, they argue, causesthe price of
gold to move sysematicdly & variance with the
simple exhaustible resource explanation.

To see how thismatters, think about
the amount of gold availableto satiate demand in
agiven period. Productionlevelswill bereatively
stable, because construction o large minestakes
along time. However, governments hold huge
gocks of gold (now about 40 years worth of cur-
rent indudtrid, artistic, and jewdry demand; in
1970, governmentsheld 25 percent more). If they
decideto sdll asignificantamount of goldin a
given period, the pricewill drop sharply.

The"threat" of government sales
meansthat gdd can no longer be considered a
riskless met, Snce thereis achance that govern-
ment actionswill have asevereimpact on its
price. Risky assets mugt give higher yields, on
average, to compensatetheir owners. Comparing
curveA (actua redl gold price) with C (actua
pricetrend for red return to threemonth Trea
sury bills), srikingly illustrates that gold did
indeed command a return higher than the risk-
lessinterest rate from 1968 to 1931.

Therewere afew exceptions,
when the price dropped precipitoudy for short
periodsdf time. These occasiond price dips,
however, fit precisdy into the scenario that Sdant
and Henderson present. They are the announce:

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

|5

Gold that cost more to extract would not be mined until the price
rose sufficiently to justify the expense.
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ment datesdf government sales or newslesks of
thelikelihood of such sales. These eventsillus
trate the riskinessaof holding gold in the presence
o government stocks that can depress prices
temporarily. For example, arrow 1 in figure 1
marksthefirs announcement of possible Interna
tiona Monetary Fund (IMF) nation sales, arrow 2
showsthe price decline caused by thefirg US
Treasury auction of gold sinceWorldWa II. The
price decline that lasted from 1975 to 1976
occurred whilegold's role in the international
monetary system was being revised. These
changesincluded provisionsfor large sdlesd
IMF gold, permission for member nationsto el
sgnificant quantities of gold on the free market,
and a mgjor deemphasisadf gold's monetary
function. All thesefactors held down gold prices
during most of 1975 and 1976. When direct
depressing effectsended, pricesrose again, and
gold achieved superior rates o return—much
higher than .

Sdant and Henderson'sexplana
tion for the trendsin gold pricesis an elegant
and convincing one for the period from 1968
(which marked the end of gold price-fixing) until
1981, but it bresks down after 1981. There has
been adriking changein the behavior of gold
pricessince 1981. They fell, firs sharply, then
more gradualy, with only short-lived reversds. In
1986 they again began to rise sharply. How, if &
al, can these trends be reconciled with the rdla
tionship between the price of gold and with sales
of government suppliesof gold described above?
The garting pricedf an exhaustible resource
holdsthe key to our explanation.

V. Initial Price and Expectationsof Demand
The initial price of a depletable resource plays an
important rolein its price behavior. The price
must increase & therate », (arisky asset like
gold, of which governments hold large stocks,
increasesa arate higher than r,,. In a"perfect
world," theinitid pricewill be set so that the lagt
ounce o gold is used via transactionscompl eted
up along a unique price path sarting & the initial
priceand increasing & the set rate.

A low initia pricewould result in
greater demand a every date along the price path
and the supply of gold would be depleted a a
pricethat didn't extinguish demand. Conversdy,
ahigh initia pricewould mean less demand for
gold in each period; demand would drop toward
zero,and gold stocksremain. Profitsfor ownersin
both caseswould be lower than if the equilibrium
price path were to emerge, so market forcestend
to seek this uniqueinitia priceand price path.

To calculatethe correct initia
price, it is essentia to estimate the demand curve
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for gold—that is, what demand will be for dl
prices. Incorrect estimation of the demand curve
would lead to incorrect setting of the initia price
and would necessitate later adjustment of the
priceto reflect the true demand.

VL. An Unexpected Price Path

Supposethat, in 1968, market participantsesti-
mated a demand curvefor gold, based on past
demand and existing world stocks. In doing so,
they implicitly calculated thet if prices began to
risea arate equa to r, (plussomerisk pre
mium), the world's supply o gold would be
exhausted jud asthe price roseto levelsthat
would choke dff demand.

Marke participants had many
opportunitiesto observe demand in the price
range fiom $35to $100an ounce (in red 1977
dollars) fiom a least the beginning o the twen-
tieth century until 1978. Although we do not have
the datato plot these points precisay,we assume
for thisexamplethat they fit alinear demand
curvefarly well, as shown in figure 4. Based on
these observations, gold speculators postul ated
that the same solid line that approximated

______________________________________________________|
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demand for pricesfiom $35to $100an ounce
would also bevdid a higher prices. However, if
true demand were represented by the broken
curve, then it is obvious how this misestimation
could produce an unexpectedflaggingin
demand that would, in turn, cause the price
declinein gold observed since 1981.

Figure4 illudtrates just one of
many ways that agents could have incorrectly

1 9 86

estimated the demand curve for gold, given thet
demand & the very high pricesthat prevailed in
1980-81 had no precedent. But why hasthe
declinein thered (aswel asthe nominal) price
of gold been so extended?Make participantsare
actively revising their estimatesof demand & the
priceswherethey firs began to makeserious
errors, in the $200to $400 range. FHr, the price
fdl precipitoudy as dl speculatorstemporarily
liquidated stocks in the knowledgethat prices
would fal. Mog speculatorswere surprised
when, after thisinitia price drop, demand was
dill too weak to support new priceincreases
(consistentwith the exhaustibleresourcemodel).
Since 1983, when the pricefal
moderated, the market may be said to have been
groping for a price path that would lead toa
depletion of gold just as demand chokesoff.
Demand was wesker than expected in the inter-
mediate price range, and so the price continued
to edge downward. The recent risein gold prices
may indicate that the bottom has been found,
and that gold will yield superior returns.
Perhapsa more fundamental ques
tion is why did people misestimate the demand
for gold in thefirg place?Certainly there are
many plausi bleexplanations, and this paper does
not attempt to establish one as being more cor-
rect than another. However, one possibleexpla-
nation is that their information was inadequate
and inappropriate. People had virtudly no basis
for estimatingthe entire market demand curve,
since the price had been more or lessfixed for
over 25 years. People did not even have estimates
o the average expected demand at higher prices,
let alonethe variation to be expected about this
average. Their estimate of market demand proved
correct for pricesthat were not too far from
observed values, but peoplesystemeticaly over-
estimated demand & higher prices. Oil market
analyss undoubtedly had similar difficulties fore-
cagtingdemand after OFEC suddenly tripled prices
in the early 1970s.6

6 Salant notes that rising real interest rates, along with incorrect de-
mand forecasting, can help explain why gold prices dropped after
1980. We have implicitlyassumed a constant real interest rate. Salant
points out that if, for whatever reason, the real interest rate rises, the price
of gold would initially fall before increasing at a faster rate. Why is this so?
A higher real interest rate implies that gold prices must rise more rapidly. If
no price decline occurred when real interest rates rose, the new higher gold
price path would induce lower demand at every date than the original pice
path. But the original price path was set such that supply would be deplet-
ed just as a sufficiently high price choked off demand. If no price drop
occurred when a higher interest rate prevailed, the stock of gold would not
be exhausted; some owners would be left holding gold when high prices ex-
tinguished demand. This is not an equiliorium; such a prospect forces prices

to jump down when the interest rate rises.
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Condusgon

Two distinct regimesexplain the unique behavior
of gold pricessince 1968. Between 1968 and
1981, prices increased according to the Sdant and
Henderson analysis; based on pricesactudly pre
vailing during the 1968 to 1981 period (as high
as$200 an ouncein red 1977 dollars) estimates
of the demand curvefor gold were roughly cor-
rect. However, incorrect forecasts of gold demand
a higher prices meant that the price had to fdl.
Theinitid precipitous decline reflectsthe first
reaction to this prediction. The continued mild
dideindicated that the market was edging down
the demand curve in search o the pricethat fits
the Sdant and Henderson explanation of gold
price determination.The turnaroundin gold pri-
ces may well be telling participantsthat demand
has been reestimated with enough confidence to
judtify arenewed upward trend in gold prices.
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“Don’t Panic"': A Primer
on Airline Deregulation

by Paul W. Bauer

The old dictum says that if the Devil did not exist, the Church
would have had to invent him. Similarly, if the regulator didn't
exist, the airline industry would have had to invent him—and
did in 1938. A current question is what would happen to the
industry were it totally deregulated. One thesis is that there
would be a rush by existing and new entrants to those routes
thought to be profitable. Other routes would be abandoned.
Price competition would be destructive. With the essential link
between economics and safety there would be an inevitable
major air disaster, possibly involving a prominent Member of
Congress. Public outcry and congressional responses would
lead to the re-establishmentof regulation. Since this was the
sequence of events in the mid-30's, why re-learn that lesson?
This thesis has been challenged, but the lesson of history ...
cannot be totally ignored.
Secor D. Browne, Chairman
Civil Aeronautics Board
(January 1972)2

Introduction

Former Civil Aeronautics Board (CAB) Chairman
Browne's statement 15 yearsago can scarcely be
interpreted asan unqualified endorsement of the
government'scurrent policy of airlinederegula
tion. It does remind us, however, that the issue of
airline regulation has been controversia for quite
some time.

The Civil AeronauticsAd (CAA) of
1938, enacted to counteract the alleged condi-
tions of competitiveinstability of an industry then
in itsinfancy, began 40 years of pervasive
government regulation by the now-defunct CAB.
With passagedf the Airline Deregul ationAd
(ADA) of 1978, the federal government com-
pleted an about-facein policy and reintroduced
competitive forcesinto the market.

For eight years now, the airline
industry has been experiencing a great deal of
turmoil, as evidenced by the large number of
entries, mergers, and bankruptcies. Much o this
turmoil, however, is not the result of deregula
tion, but rather of the fuel price increase in 1979,

1 Sound general advice from The Hitchhikers Guide to the Galaxy by
Douglas Adams.

2 Foreword to REG. Davies' Afriines of the United States Since 1914,
Putnam & Company Limited, London (1972).

Paul W. Bauer is an economist at
the Federal Reserve Bank of
Cleveland.

The author would like to thank
Randall W. Eberts, Joe A. Stone,
and others who provided useful corn-
ments on an earlier draft of this
paper.

of the recession in the early 1980s, and of the air
traffic controllers' strikein August 1981. Even so,
the regulationdebate is heating up again as the
events predicted by Mr. Browne seem to be
unfolding—with such examplesasthe recent
bankruptcy of Frontier Airlines, the financial prob-
lems of People Express and Eastern Airlines, and
the crash of the Aeromexicoairliner in southern
Cdiforniain August 1986.

This paper analyzesthe conditions
that prevailed under CAB regulationand that led
tothe Airline DeregulationAd of 1978. These
conditionsare contrasted with the effects of
deregulation observed so far. Findly, an attempt
is made to predict the future evolution and per-
formance of the U.S airlineindustry under
deregulation.

|. TheU.S Airlinelndugry

Unde CAB Regulation

Between 1938 and 1978, the CAB maintained

strict control over the two most important decisions
airlines had to make: where to fly and how much
to charge. This meant that airlinescould only
competewith one another by offeringa higher
quality of service (primarily morefrequent flights

17
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and other amenities). Studies have shown that
CAB regulationled to more frequent flightsand
to lower load factors (the proportion of seatson a
flight that arefilled by paying passengers) than
would be normal in acompetitiveairlineindusry.3

Sincetheseactionsresulted in high-
er costsfor the airlines, and since the CAB was
charged with maintaining the financia health of
theindustry (that is, preventing losses), it follows
that fareswere higher. In fact, the interstatecarri-
erssubject to CAB regulation marked up fares 20
to 95 percent more than the intrastate carriers not
subject to CAB regulation for similar routes.* The
General Accounting Office (GAO) estimated that
passengerscould save up to & billion dollarsor
more per year with competitivefares.

II. The Theory Behind Deregulation

Given fare markups of these magnitudes, why
were the airlines earnings so mediocre?The an-
swer appearsto be that regulated industriesdo
not have sufficient incentivesto control costs.
Given the CAB’s mandate to maintain the health
of theindustry by raising fareswhenever the air-
lines experienced hard timesand the lack of a
threat of competitiveentry (the CAB had not al-
lowed the formation of asingle new trunk airline
from 1938 to 1978), a strong primafaciecase
existsfor inadequate cost control. Using data
from 1972 to 1978, Bauer (1985) found that, on
average, airlinecosts during that period were 48
percent over the minimum cost of providingthe
sameservice.

Another example of the poor in-
centive structurecan be found by analyzinglabor
costs. Providing a service product —transportation
between two points—airlinescould not stockpile
their output in anticipation of astrike. Any output
diverted by one carrier (either to other carriers,
or to other transportation modes) asa result of
the strikeis a permanent lossto that carrier.
Further, even when the strikeis settled, the air-
line may lose some of itscustomersto other car-
riers. Regulated airlinescould not offer large dis
countsand free flightsto lure their customers
back, as United Airlinesdid after astrike in 1979.
Under CAB regulation, strikeswere very costly to
the airlines, but higher labor costs could be

Douglas, George W. and James C. Miller, (1974) Economic Regula-
tion of Domestic Air Transport: Theory and Policy, Brookings Insti-
tution, Washington, D.C.

T. E Keeler, "Airlines Regulation and Market Performance,” Bell
Journal of Economics 3 (Autumn 1972), pp. 334434.

General Accounting Office, Report to Congress, Lower Airfine Costs
per Passenger Are Possible in the United States and Could Result
in Lower Fares, February 1977. p. 11.
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absorbed by CAB fareincreases or CAB approva
to enter some profitable new route. Thus, there
was little incentivefor airlinesto endure strikes.
Given the evidence on fare mark-
upsand the suspicions about airline inefficiency,
proponents of deregulation became convinced
that elimination of CAB regulation,and a move
towards more competition in the industry, would
be beneficial to travelersand, ultimately, to the
industry itself Two basic tenets drive the model
of the industry that proponents of deregulation
had in mind: one, that the minimum efficient
scalesizeisreached a ardatively low leve of
output and, two, that new entry and the threat of
new entry into the industry would ensure suffi-
cient competition to hold faresclose to marginal
cost and only allow firmsto earn a normal profit.s
Numerousstudies performed prior
to deregulation, using various data sets from the
late 1950sforward, found that larger airlines had
no significant unit-cost advantage (measured in
passenger miles) over smaller airlines. This
researchimplied that there was plenty of room in
the US airline industry for anywherefrom 20 to
100 efficiently sized airlines (see White [1979]),
and that there was little chance of concentration
increasing in the industry if it were deregul ated.
The second tenet, that freedom of
entry would severely limit any market power that
an airline may have, was being strongly sup-
ported by the new theory of contestable markets
(see Baumol, Panzar, and Willig [1982]). Simply
stated, thistheory predictsthat if market entry
and exit involvesno irrecoverable costsand can
occur quite rapidly, the threat of entry issufficient
to ensure that firmsin this market earn no more
than a normal profit.
Thefollowingillustrateshow this
result occurs. Suppose the firmsin acontestable
market decided to collude and to raisetheir
prices. Although the strategy might work in the
very short run, soon new firms not party to this
agreement would recognizethe opportunity for
above-normal profitsand would enter the indus
try, driving prices back down. In acontestable
market, even a monopolist would thus earn a
normal profit, because if it tried to take fuil
advantage of its monopoly power to eern more
than a normal profit, another firm would enter
and charge the lower price, capturingthe entire
market for itself
Clearly, not dl industriesin the
economy can be considered contestable (the
auto industry, for example, is definitely not).
However, deregul ation proponents considered

| 6

A normal profit is the minimum retum required to keep the firm from
shifting resources out of the industry.
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the airlineindustry agood candidate for
contestability —once the artificid barriersto entry
created by the CAB were eiminated.

The following market characteris
ticswere considered to promote contestability:

o Inputs used by theairline
indugtry are dl rdaively mobile when compared
to mog other indudtries. I abor, energy, and mate
riascan either be employed or et go on fairly
short notice, asin mog industries, but capitd is
much more mobile than in dmost any other
magor industry.

o Airlinescan quickly shift planes
from one route to another as the need arises.
Further,since there is a ready secondary market
for used arcraft—in fact, many carriersrent asg-
nificant portion of their fleets—planes are fairly
mobilefrom one carrier to another.

* Groundfacilitiesare usudly
rented, makingthem fairly disposable(acquisition
is another matter, and will be discussed | ater).

These propertiesare thought to
make it rdaively essy for incumbent airlinesto
begin service on new routes, so that if faresare
too high on agiven route, other airlineswill
enter those marketsa lower passenger fares.
These properties are a so thought to fecilitate the
start-up o new airlinesif existing linesare mak-
ing more than a norma profit.

Thus, according to the contestable
market view, there was little to fear on the part of
consumersfrom airline deregulation. Even if the
indugtry did evolve into a handful o firms, the
contestable market theory predicted that they
could only earn a normd profit and fareswould
be aslow aspossible.

In summary, the proponentsaf
deregulation predicted sharply lower coach fares,
asfare markupswould be bid down and airlines
would grive to reduce their costsin the face of
observed and potential competition. Therewould
be some deterioration in service quality asflight
frequencieswould be reduced. However, this
would in turn lower airline costs (by increasing
load factors), thus further loweringfares, and pas
sengerswould receive thefare-service mix thet
they prefer. It was fdt that therewas no need to
worry about increased concentration in theair-
line indugtry, because the minimum efficient
scalewould be smdl enough to make room for
many carriers. Besides, the threat of entry would
be sufficient to hold fares down and service qual-
ity up, even on routes with few carriers.

I11. The Effects of Airline Deregulation

The actud effectsdf airline deregulation,while
being generdly beneficid to date, have not mate
ridized precisdy as the proponents predicted.

1 986 QUARTER 4

Thisdivergenced prediction and redlity can be
traced to changesin the airlines operating strate
gies that were induced by the increased freedom
given to them by the dimination of CAB regula
tion. These changesin drategy occurred in the
two areas mentioned earlier: where to fly and
how much to charge. Markket competition seems
to have induced even more innovation than
industry experts foresaw, leading to predomi-
nately beneficia changesin airline behavior.

Fares

Asthe CAB’s authority over fareswas diminished,
the airlinesgradualy devel oped a more complex
fare structureto replace the rdatively smplefirst:
dass and coach-fare structure that existed under
regulation. While an element of price discrimina
tion certainly exists, mogt o the variation in fares
is based on differencesin the cost of serving the
variousclasses o passengers? Faresare lower for
trave outsidethe periodsof pesk demand.
Examples include flying on weekends, flyingin
the middle o the day or late evening, and flying
to locationsthat are out of season. A prime
example o fare differences based primarily on
cogt isfound between those who can book and
pay for tickets in advance and thosewho cannot.
It is codtly for arlinesto fly planeswith empty
sedts, yet they intentionally have some dack in
their systems so that they can accommodatelast-
minute travelers—for a higher price.

These pricing drategies have
enabled the airlinesto increase both traffic and
revenue far morethan if a uniform pricing policy
had been followed. The increase in the industry's
revenue passenger miles(RPM) and averageload
factor are plotted over timein figure 1. Both have
increased since deregulation, although the effect
o the recessionin the early 1980sis clearly evi-
dent. Treffic increased 33 percent just from 1977
to 1979.

Asaresult of thisshift in pricing
drategy, the average fare that passengersactudly
paid (adjustedfor inflation) has fallen about 20
percent in the last 10 years, even though the
standard coach fare hasfalen very little. Though
thisisafar cry from the drop that had been
expected given the fare markupsand inefficiency
that existed under regulation, it does represent a

For example, whether one stays over a Saturday night on a round
7 trip has no effect on the airline's cost of providing the service, yet it
provides a very useful screening device enabling the airlines to charge
higher fares to business travelers (who generally cannot meet this restric-
tion) and lower fares to pleasure travelers (who usually can). Thus Ihe air-
lines can price discriminate between the two classes of consumers, taking
advantage of the business travelers' higher price elasticity of demand (and
the leisure travelers' lower elasticity of demand) to increase their revenue
and profits.
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FIGURE 2

considerablesavingsto travelers. A measure of
the averagefares paid by travelers, the average
passenger revenue per RAM, is plotted along with
the average operating profit in figure 2.

All partiesbenefited to some
extent by this new fare structure. The super-low
faresenabled many leisuretraveersto take trips
they would not have considered before; business
travelersgained by the increasein flight fre-
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quency on most routes (asaresult of the increase
in traffic) and by the lower fares (for those who
could qualifyfor the discount fares); and the air-
lineindustry was able to increaseits profitsover
what they would have been under regulation as
theincrease in load factors lowered codis.

Routes
Theother fundamenta changein theairlines strat-
egiesconcernsthe decision of whereto fly. Few
peopleinside or outside the industry foresaw the
shift of theairlinestowhat isnow knownasahub-
and-spoke system. Since deregul ation, instead of
serving a hodgepodgeof routesas dictated by the
CAB, airlines organized their routes so that most
of their flights now convergeon one or two hubs.
These hubscoallect traffic from the "rim" cities,
then the passengers change planesat the hub to
go out on other flightsto their final destinations.
The potential benefitsof thissystemweredemon-
drated to asmal extent by DdtaAirlines, which
had a hub in Atlantaeven under regulation.8

The hub-and-spoke system has
enabled airlinesto increase their load factors on
flights both into and out of the hub, thuslower-
ing their costsand enabling them to lower their
fares. An important side benefit isthat flights can
be scheduled more frequently because of the
higher traffic dengity. Thus, instead of flight fre
quenciesdecreasing under deregulation, aswas
generdly predicted, they actualy increased. Pas
sengersare aso morelikdy to be able to com-
pletetheir entiretrip on oneairline (which is
advantageousto the airlines) and to avoid the
inconvenienced changing planesa busy air-
ports (which the passengerslike). Another
benefit is that passengerscan fly from almost any
city to dmost any other city without havingto
endure multi-stopflights. Usudly a one-stop flight
can befound, and routeswith sufficient traffic
dengity il receive nonstop service.

How much are these innovations
worthto consumersMorrisonandWinston (1986)
edimated the tota benefit of deregulationto con-
sumersto be $5.7 billion ayear. For the average
passenger, the benefits per trip were $11.08 and
came from thefollowing sources: again of $4.04
from lower fares, aloss of $0.96 from dightly
increased trave time, and again of $8.00from
increased flight frequency. Morrison and Winston
further estimate that airline profitswould have
been $2.5hillion higher than they were under
regulation. Thus, airline earningswould have

I 8 The joke then was, "It does not matter whether you are going to
heaven or hell; you have to go through Atlanta first."
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been even worse than they actualy were (as
reported in figure 1) had CAB regulation con-
tinued. These are substantial aggregate benefits.

Passenger Concerns

Even so, the gains of deregulation have not been
shared equally by al travelersand, in fact, some
may be worse off. Travelerswho do not qualify
for the discount faresand who must pay the full
coach fare are probably worse off, unlessthe
benefit from the increasein flight frequency is
sufficient to offset this effect. Also, due to the
oversupply of wide-body jets which are ideally
suited to carrying passengers coast to coast, fares
for flights between 2,000and 2,999 miles have
fallen much more than other fares, so that travel-
erson these routes have benefited proportion-
ately more than travelerson shorter routes. This
isatemporary benefit, however, and will last only
until the airlinesadjust their fleets. Findly, travel
timefor most flightsinvolving large hubs has
increased due to the increase in traffic.

One of the early concerns of
opponents and even of some supporters of dereg-
ulation centered on the availability of air service
to small communities. Provisonwas madein the
ADA for subsidies to help support air serviceto
smdl communities for a period of up to 10 years,
but many communitieswere not covered by these
provisions. However, most small communities, far
from losing service, have gained service. In gen-
era, hedgehopping, multi-stop flights have been
eliminated (lowering trave time), and flight fre
guencies have been increased. Trave timefor
tripsinvolving nonhubs hasfalen from oneto six
percent on average.® Whileserviceby trunk air-
lines has been replaced with service by commuter
airlinesin many cases (which isseen aslessdesir-
able), most of these commuter lines havetheir
schedules coordinated with a mgor carrier a the
connecting hub. When thereis provision for on-
lineticketing, travelerscan save approximately 25
percent over theinterline fare. The few commun-
itiesthat have lost dl service have not had
enough traffic to support scheduled carrier ser-
vice by any class of carrier. In these cases, service
could be restored by government subsidiesif the
affected taxpayers deemed it desirableto do so.

Beyond the basic issuesof whereto
fly and how much to charge, there isthe issue of
whether theskies have becomelesssafe under de-
regulation. Generally,theargument isthat compe-
tition givesairlinesan incentive to cut cornerson

An airport is classified as a "nonhub i its total enplaned revenue
passenger miles represents less than 0.05 percent of the total U.S
market.
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maintenance and to force pilotsto fly more hours
than is prudent. Under regulation, it was claimed
that thiswas not a problem because the CAB en-
sured that the airlineswere financialy healthy so
that they would not be as tempted to cut corners.
So far, the safety record of the air-

linesisasgood as ever, but there isthe charge by
some that the country has smply been lucky.
There are two responsesto thischarge. Firg, it is

bad for an airlin€'s business for itsarcraft to bein-

volved in an accident that is shown to be a result
of itsown negligence. Nat only isthe public likely
to avoid the airline, but the airlinewould also
havelost aplaneworth millionsof dollarsand ex-
posed itsdlf to even greater claims of liability.*
Second, and more important,one sureway of forc-
ing the airlinesto perform proper maintenanceis
to step up inspectionsby the Federa Aviation Ad
ministration (FAA). There may beaproblemin do-
ing this, however. The number of airlinesand air-
craft in service has risen dramatically since 1978,
but the number of FAA inspectorshas remained
the same due to federa budget constraints.

Arelated problem isthat the
number and the level of experience of the
nation'sair traffic controllershas declined since
deregulation asaresult of the Professond Air
Traffic Controllers Organization (PATCO) strike
in the summer of 1981. Thus, if there isa poten-
tial safety problem, it islikely to arise from
inadequate attention to inspectionand flight con-
trol, not from deregulation.

Industry Concerns
As one might have surmised from the earlier dis
cussion of strikes, labor leaderswere also con-
cerned about the effects of deregulation. In fact,
however, overall employment in theindustry is
up and compensation has kept pace with infla
tion. According to data presented by Morrison
and Winston (1986), from 1975 to 1984, pilots
average real income fell a modest $500, dropping
to $47,720in 1977 dollars, while that of flight
attendants increased $1800to $14,428,and that of
mechanicsincreased about $500 to $19,775.
Industry employment hasincreased
since the early 1970s. Employment declined from
a1980 peak until 1983 when it rebounded and
continued the upward trend it followed from
1971 to 1978 (see Morrison and Winston [1986)).
Though the average worker has not suffered

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

| 1

It is assumed, of course, that the idea of preserving life also
enters into the issue.
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under deregulation, many union workershave
been forced to take wage and work-rule conces
sions, and some have had their careersinter-
rupted asthey have been either laid off or let go
by airlines performing poorly in the new compet-
itive environment. Two-tiered labor contracts
have also been introduced. All thisand the
growth of the nonunion sector of the industry
among the entering airlines have induced wide,
and sometimes surprising,wage differentials
between workersfor different airlines, so that
aggregate data on the welfare of workersis
somewhat misleading !

Findly, some firms may not have
benefited from deregulation. There have been a
number of bankruptciesin the airlineindustry
since deregulation, most notably Braniff Airlines
and Continental Airlines, which are both till fly-
ing after Chapter 11 reorganizations.Another air-
line (Frontier) is not flying, but is being acquired
by Texas Air. In addition, there have been numer-
ous mergers, particularly in the lagt year. Cur-
rently pending are two large mergersinvolving
Continental-Eastern-Peopl eExpress-Frontier (by
TexasAir) and DeltaWestern,that would create
thefirst- and fourth-largest airlinesin the U.S,,
respectively. While businessfailuresimpose
some cogts, such as uncertainty and inconve-
nience on the part of consumers, the lossof jobs
on the part of workers, and the financial lossto
creditorsand stockholders, failures are a neces
sary forceto ensure that firms operate efficiently
in providingthe servicesthat consumers desire at
acost they are willing to pay.

IV. Future Evolution of the Industry

The current merger wave could be regarded asa
natura processleading toward a competitiveair-
line industry. Travelers prefer to have nonstop or
one-stop flightswith one carrier, rather than take
aflight that would require them to endure two or
more stops, or to change airlinesat a busy airport.
Providing such servicerequiresa national route
network with severd regiona hubs. In addition
to the benefitsfor travelers, there also might be
cost advantagesto operating such a large hub
network. Though the cost studies performed dur-
ing the regulatory period indicated that there
were no scale economies in the airline industry,
the cost inefficienciespresent in the regulatory
era may have distorted these estimates. Bauer
(1985) used an econometric procedure that
allowed for these inefficienciesand found evi-
dence of substantial returnsto scale (contrary to

1 1 For example, unionized Western Airline workers éam less than
| Delta's nonunion workers. Also United's unionized pilots eamed
4 percent more than their ill-fated Frontier brethren.
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the cost studiesthat did not allow for ineffi-
ciency). Thisissue aside, there are definitely cost
advantagesto the extent that large hub-and-spoke
systemslead to higher load factors. Currently,
only United Airlinesand American Airlines oper-
ate such networks. However, once the current
wave of mergerssubsides, therewill be anywhere
from six to eight such super-airlines, perhaps
another four to six medium-sized carriers, and
perhaps 10 to 30 regional carriers.

Should the public be concerned
about the potential anti-competitiveeffects of
these airline mergers?If the industry were per-
fectly contestableas discussed earlier, then the
answer would be no. Many researchers have
tested whether or not the implicationsaf the the-
ory of contestable markets hold exactly; unfortu-
nately, no one hasfound that they have. Bailey,
Graham, and Kaplan (1985), for example, found
that on concentrated routes (routes served by
only one or two carriers) airlinescan raise fares
fiveto 10 percent over what they could charge on
nonconcentrated routes.

There are two reasonswhy actual
and potential competition have not lived up to
their promisein the airline industry. Fird,
capital —both physical and human capitd —may
not have fully adjusted to the new deregulated
environment. The number of merger proposalsre-
cently isevidencethat the airlineindustry is not
in along-run equilibriumwith respect to the
number and sizedistributionof carriers. Given
that it hasbeen eight yearssince theformal dereg-
ulation processstarted, it appearsthat the trang-
tion from a regulated to a competitive market
equilibriumwill take longer than expected.

A second reason for the apparent
lack of competition on some routes is that entry
into some concentrated marketsis not as easy as
was firg expected. Many airports acrossthe coun-
try have severe problemswith traffic congestion
(for example, airportsin Denver and Washington,
D.C.); obtaininggatesand takeoff and landing
dotsat these airportsisdifficult. Since gatesand
landing rightsare "grandfathered to the airline
holding them aslong as they are used, the air-
linesthat have these scarce resourcescan eam
monopoly returns from them. This createsa
severe barrier to entry for airlineswishing to
begin service on these routes. The importance of
this problem was highlighted in the recent
merger of Continental Airlineswith Eastern Air-
lines. To get approvd for the merger, slotsat
LaGuardia airport had to be sold to PanAm so
that it could set up a competing shuttle service.
Even at relatively uncongested airports, such as
Clevdland Hopkins, airlinesare reluctant to
release unused gate space. Much of the impetus
for the current merger wave isthat airlinesfind it
iseasier to buy other airlinesto expand (in an
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effort to reach the most efficient size) than it isto
grow internally (and be forced to try to obtain
takeoff and landing slots on their own).12

Given that the contestable market
theory does not seem to apply on al routes,
should consumers worry about the increasing
concentration of the industry?Currently, the
national four-firm concentration ratio (CR), the
sum of the market shares of the largest four firms
in an industry, has remained unchanged at 47
from 1975 to 1986. Depending on how the cur-
rent merger proposalsare approved, it is likely
that the resulting concentration ratio for the
industry will be anywherefrom 57 to 61. While
thisis high enough to cause concern, particularly
in light of the fact that some individual city pairs
now have even higher concentration ratios, there
are reasons not to become alarmed jud yet.

Fird, even though the industry has
afairly small number of firms, and concentration
is relatively high, fare and route competition has
been intense since deregulation. There have
been no accusationsthat the industry asawhole
is earning more than a normal profit. Further-
more, to the extent that only largeairlinescan
provide the nationa route structureand the
potential for nonstop and one-stop service that
consumers prefer at the lowest cost, the level of
concentrationisonly areflection of the fact that
there is only room for a limited number of ffi-
ciently sized airlinesin the market.

If the ultimate effect of deregula
tion isa national market with six to eight huge
airlines, there still would be agreat deal of com-
petition in the industry, even if many of the mgor
citiesare dominated by asfew astwo carriers. If
one wantsto fly from Clevelandto Los Angeles,
for example, there may only be one or two air-
linesto choose from that provide nonstop service.
However, one-stop service isa close substitute for
nonstop serviceand, in that case, onewould con-
ceivably havesix to eight choicesdepending upon
which hub city he or she preferred to change
planes. On shorter routes, such as Cleveland to
Chicago, the smaller regional carrierswould pro-
vide additional competition to the mgor carriers
and thereby put a check on fares.’> On still short-

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

A further cause of the increased merger activity now is that
1 the Department of Transportation (DOT) has authority over air-
line mergers for the next two years, at which time the Department of Jus-
tice (DOJ) will have that responsibility. The DOT has been much more

lenient than the DOJ.

1 If they cannot obtain space at the major airports on the route
in question, they have the aircraft that can effectively utilize

the smaller regional airports which, in some cases, may be more conve-

nient for passengers.
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er flights, Cleveland to Columbusfor example, sur-
face transportation providessome additional com-
petition even if the market for air travel between
those points is concentrated. Given the shortcom-
ings of the contestable market theory as applied
to the airlineindustry, however, the disciplining
effect of potential competition may not be enough
to ensure competitivebehavior. It may gill be
necessary for the Departmentsof Transportation
andJustice to enforce current antitrust laws.

In summary, & this point, the mar-
ket for air travel in the U.S. is not perfectly contes
table and, on some concentrated routes, airlines
are able to charge modest fare markupson the
order of between 5and 10 percent. Thissituation
islikely to continuefor the foreseeablefuture,
until steps are taken to dleviatethe congestion
problems at certain airports. The next few years
will probably witnessan increase in the concen-
trationin the industry to the point where six to
eight large airlinesdominate the national market
with a host of smaller regional and commuter
linesfillingavariety of special niches. There will
be sufficient competition to ensure that travelers
are better off than they were under regulation,
but it remainsto be seen how closely the indus
try will conform to the perfectly contestable ideal
that was envisaged by proponentsaf deregulation.

V. Conclusion

Deregulationof the airlineindustry has been a
painful experience for some travelers,workers,
and firms. Large fuel priceincreases, the air traffic
controllers strike, and recessionshave made the
process even more difficult. On the whole, how-
ever, deregulation has been favorable. Far more
individuals have benefited than have been hurt.
Consumersare receiving better servicefor lower
averagefares; employment and compensation in
the industry are up; and the airlines are generally
earning higher profitsthan they would have
under regulation.Y et, even eight yearslater, the
industry is still adjusting to its new environment,
and thefind results of deregulation haveyet to
be determined.

There are several steps that can be
taken to ensure that the gainsto date are not lost
and that the costs of adjustment to deregulation
are minimized. Firg, airport expansion is needed
to help reduce one of thefew barriersto entry
that remainin the industry. Deregul ation, by great-
ly increasingair travel through lower fares, made
the congestion worse. The solution, however, is
not to reduce air travel, but to expand the system.

The federal government hasa$3.5
billionfund that can be spent only on promoting
air travel. Thisfund is financed by an 8 percent
tax on air fares, but has become embroiled in the
current federal budget problems. The money
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could be spent to expand airport facilities, to
modernize theair traffic control system, and to
hire more FAA inspectors. These expenditures
would enhance the competitivenessof the system
by lessening the incentivesfor airlinesto merge,
aswell as by improving their safety and reliability.
Second, the U.S Departmentsof
Transportationand Justice should continue to
enforce existing antitrust laws. While the compet-
itive disciplinethat free-entry into the industry
offers should not be ignored, it isimportant that
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