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I. Introduction

The relation between inflation and the stock market has been the
focus of much research in recent years, probably because the returns
to commaon stocks in the United States have heen low in the last 15
years while the inflation rate has been high. One reason that stock
returns might be related to the inflation rate is that depreciation
expenses are hased on historical costs, so they cannot rise with infla-
tion. In other words, the ULS. tax laws make the depreciation tax
shield 2 nominal contract between the firm and the government, so
that higher inflation reduces the real value of the tax shield to the
firm. This argument has been made by a number of authors, includ-
ing Shoven and Bulow (1975, 1976), Feldstein and Summers (1979),
and Feldstein (1980)."

Nominal contraces stipulate payment of a fixed number of dollars at
a prespecified future date. The parties involved in the contract esu-
mate the present value of the future payment taking into account the
inflation that is expected to occur over the course of the contract. The
deviations of the actual inflacon rate from its expected value redis-
tribute wealth between the parties to the nominal contract. Unex-
pected inflation increases the wealth of the debtor and decreases the
wealth of the creditor, while unexpected deflation (or negative unex-
pected inflation) has the vpposite effect.? Firms generally have a vari-
ety of nominal assets and liabilities. For example, cash, accounts re-
ceivable, depreciation tax shields, and contracts to sell products ar
fixed prices are nominal assets. On the other hand, debt, accounts
payable, labor contracts, raw materials contracts, and pension com-
mitments may be nominal liabilities. To the extent that these contracts
do not have inflation adjustment clauses, unexpected inflation affects
their real value. The net effect of unexpected inflation on the value of
commaon stock is an empirical issue. If nominal contracing plays a
large role in explaining the behavior of stock prices, the returns for
firms with different sets of nominal contracts should be affected dif-
ferentdy by unexpected inflation—we refer to this as the nominal
contracting hypothesis.

The nominal contracting bypothesis bas been studied extensively
by examining the relation between common stock returns and infla-
non. Kessel (1956), Bach and Ando (1957), Alchian and Kessel

"Freeman (1978) and Gonedes {148]) argue that changes in the tax law have re-
duced tax vates in periods of high inflation. Nevertheless, the rax code is adjusied at
mast ance # year, so these changes in tax laws could not eliminate redistabutional
effects of unexpected inflation over shorter time intervals. Also see Joines {1981} for a
variety of estintates of tax rates on corporate capital over tine.

¥ See Kessel and Alehian (1962) tor an extensive discussion of the effects of expected
infation, unexpected infation, and changes in expected inHaugn.
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{1959, Kessel and Alchian {1960), Bach and Stephenson (1974}, and
Hong (1977), among others, compare the comman stock returns of
net debtor and net creditor companies in periods with different infla-
ton rates. However, there 1s a problem with all of these tests. If the
marker is efficient, the effect of expected inflation on the nominal
contracts will be impounded in stock prices. Only unexpected infla-
tion (and new information about future infation) should cause differ-
ences berween stock returns for net debtors and net creditors. Since,
by definition, unexpected infation is serially uncorrelated with a
mean of zero, the periods ot high and low infHation used in previous
tests probably correspond to periods of high and low expected in-
flation.

To construct a more powerful test of the nominal contracting hy-
pothesis, we measure the comovement of stock returns and unex-
pected inflation. This comovement is examined in 4 number of pa-
pers, mcluding Badie (1976), Jatte and Mandelker (1976), Nelson
(1976«), Fama and Schwert (1977), and Schwert (1981). However,
these papers anly use an aggregate portfolio of common stocks: they
do not make cross-sectional comparisons among firms with different
sets of nominal contracts.

Estimating the comovement of stock returns and unexpected infla-
tion requires a measure of the unexpected part of the inflation rare.
Section 1 examines a variety of time-series models for the quarterly
inflaton rate. Based on several stanstical criteria, we select a model
that uses the 3-monch Treasury bill yield, lags of the growth rate of
industrial production for nondurable consumption goods, and lags
of the growth race of the monetary base to predict the inflation rate of
the Consumer Price Index. The residuais from this model are used as
estimates of the quarterly unexpected inflation rate.

In Section I we form 27 portfolios based on relative rankings of
three nominal contracting variables: (1} short-rerm monetary position.
that is, cash + accounts recelvable ~ current liabilives; (11) long-term
monetary position, that is, —long-term debt — preferred stock; and
(i) an estimate of the depreciation tax shield. Firms with data avail-
ahle an the COMPUSTAT data tape and the Center for Research in
Security Prices (CRSP) Monthly Returns File are grouped into one of
the 27 portfolios based on the values of these nominal contracting
variables. Using a variety of test procedures, we find little evidence
that stockholders of firms with high levels of nominal liabilities benefir
from unexpected inflation.

Section [V discusses some additional tests that are used to assure
that the results in Section I are not sensitive to the definition of the
nominal contracting variables. Finally, Section V discusses some possi-
ble reasons why the tests in this paper do not support the nominal
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contracting hypothesis. We conclude that the wealth redistributions
caused by unexpected inflation are not an important factor in ex-
plaining the behavior of stock returns.

II. Models for Unexpected Infation

A number of models for predicting inflation have been suggested in
the literature. Univariate ARIMA models are used in several papers,
including Hess and Bicksler (1975), Bodie (1976), Nelson (1976q),
Nelson and Schwert (1977), and Schwert (1981).% Fama (1975) and
Fama and Schwert (1977), among others, use the short-term interest
rate on a default-free discount bond to measure expected inflation
under the assumption that the expected real rate of interest is con-
stant over rime. Fama (1981) and others suggest using variables such
as the growth rates of the money supply and of industrial production
in addition to lagged inflation and interest rates to esumate expected
inflation. We consider the regression model

) b
p, = oy F Z op -, t+ B[TBF + Z BQ_;'[PJ—;'
i=1 s=1

2 (1)
+ Z Bf’thf—ff + Uy,

L=

where p, 1s the quarterly inffation rate, T8, is the yield to maturity on a
3-month Treasury bill (which is known at the beginning of the quar-
ter), {P,_; 1s the growth rate of industrial production for nondurahble
consumption goods in quarter ¢ — j, and M, _, is the growth rate of the
monetary base in quarter ¢ — £ The regression model (1) contains
several models as special cases: (] if the coetficients on TH,, [P, ., and
M, _, are all zero, then an AR(3) univariate model is correct;” (b} if the
lag coefhcients on infation (o, oy, and ay) and the coefficients on
{P,_;and M,_, are all zero, and if the coefficient on T8, equals 1.0,
then Fama's (1973) constant expected real rate of interest model is
correct.

Y Bax and Jenkins (1476] describe the use of autaregressive integrated moving aver-
age (ARIMA) models.

' The dati on the detlators, DEF and DEFN, and on P and M are seasonally ad-
justed. Al of the variables in (1} are obtained from the Citibank database. Specifications
of (1) that included more lags of infation, /P, and M were esumated, but the additional
patameters generally resulted in a higher estimate of the standard deviation of unex-
pected inHation, S{x).

* Analysis of the quarterly inflation rates in table | using the techniques of Box and
Jenkins (1974} indicates that an AR(3) model is an adequate ARIMA model far che
194779 period. However, using past data on T8, [P, and M significantly improves the
fit of the AR maodel.
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Inflation is defined as a simultaneous proportionate increase in the
money prices of all goods. In reality, prices of different goods change
at different rates, so it is difficult to measure an overall inflation rate.
Because of this problem we consider three different price indices to
measure the quarterly inflation rate in the United States for the
1947-79 period: {«) the Consumer Price Index (CP1}, {5) the deflator
for the personal consumption component of gross natonal product
(DEF), and (¢) the deflator for the nondurable goods component of
personal consumption (DEFN). The major ditfferences among these
indices are due to the weighting schemes used to combine the price
data collected by the Bureau of Labor Statistics. Many people have
argued that the deflators are less subject to bias due to relative price
changes. Also, the deflators do not include mortgage interest rates.
Bulletin 1317 of the U.S. Department of Labor (1966) provides a
more complete description of the methods used to calculate the CPI.

Part A of table 1 contains estimates of (1) using the three different
inflation series for the 1947-79 period. Most of the regressors have
coefficients that are more than one standard error away from zero,
and both the univariate AR(3) model and Fama's constant expected
real rate of interest model are rejected by these dara. The coefficients
are similar for all cthree measures of inflation. The last column in part
A contains an asymptouc F-test of the hypothesis that the model
parameters are constant across the 1947-63 and 1964-79 sub-
periods. The F-statistics are relatively small, especially for the CPI
inflation rate and the nondurable consumption deflator inflation rate,
DEEN. This is important because we use residuals from (1) to mea-
sure unexpected inflation, u,, and the fitted values measure expected
inflation, p;. The entire sample period is used to estimate the regres-
sion parameters. Given the parameter estimates, the measures of ex-
pected intlation rates use only prior daca.” As long as the parameters
ot the regression model are stable over time, there should be no
problem in using the entire sample period to estimate the parameters.

Part B of table 1 contains estumates of the first eight autocorrela-
tions of the unexpected inflation rates. Most of these estimates are
within two standard errors of zero, which indicates that there are no
predictable patterns in the unexpected inflation series. The last col-
umn ot part B contains estimates of the correlation of unexpected
inflation rate, w,. with the quarterly holding period return to a port-
folio of long-term corporate bonds, C8,, obtained from Ibbotson and
Sinquefield (1979). The corporate bond returns are not yet available
for 1979 All of these estimates are significant and negative, which

“To the extent that these data are revised subsequent to initial publication, this
statettertt s nat literally rue.
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indicates that bond prices fall when unexpected mnflation occurs.
These results are similar to the findings of Fama and Schwert (1977)
using returns to long-term government bonds.

There are two factors that cause differences in the stock returns for
net dehtors versus net creditors: unexpected infladon and unex-
pected changes in expected inflation. To see the effect of unexpected
inflation, assume that both expected inflation and the expected real
rate of interest are constant over time. In this case, the nominal inter-
est rate is also constant and the discounted value of cash Aows is not
affected by unexpected inflation. For example, the dollar price of a
bond with a coupon yield equal to the interest rate will not change as a
result of unexpected inflation. However, the real value of the bond
falls by the amount of the unexpected inflation. If the real value of
the firm that issues the bond is unaffected, the stockholders ot the
firm get a wealth transfer equal to the decrease in the real value of the
bond. In general, the expected inflation rate is not constant, and
changes in expected inflation affect stock returns by changing the
interest rates that are used to discount cash flows.

In our tests, we would like to measure the effect of both unexpected
inflation and changes in expected inflation. Fortunately, these vari-
ables are closely related. Although corporate bond prices are not
affected by unexpected inflation, they will be affected by changes in
expected inflation. In fact, Fama (1975, 1976) argues that movements
in the term structure of interest rates are dominated by inflationary
expectations. In the extreme case where default risk is unaftected and
the expected real interest rate is constant over time, the only reason
that long-term corporate bond prices change is because of changes in
expected inflacon. Thus, the negatve correlation of «, with CBE, in
table 1 is evidence that our measure of unexpected inflation contains
new information about future expected inflation.

The effects of a change in expected inflation on the value of a
nominal contract are greater the longer the term of the contract.
While unexpected inflation aftects the current price level, changes in
future expected inflation rates have additional effects on the price
level in future periods. The value of current liabilities changes by the
amount. of the unexpected inflation. The value of long-term debt,
however, changes by a multiple of unexpected inflation because of the
additional effects of changes in future expected inflation rates. Thus,
it is important ro consider the time pattern of payoffs specified in
different contracts when measuring the effects of changes in future
expected Inflation rates.

Based on the results in table 1, we use the residuals from the CPI
regression to measure the unexpected inflation rare, «, in our tests.
The stability of the coefficients and the magnitude of the correlation
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with bond returns indicate that the CPI measure is slightly preferred
ro either DEF or DEFN. Nevertheless, the models are similar enough
thar it is unlikely thac the choice of price index would substantally
affect the test results.”

III. Tests for Nominal Contracting Effects
The Data

Tests of the nominal contracting hypothesis require measures of
nominal contracts for different firms. Ideally, we would like data on
all of the nominal commitments for each firm, such as labor contracts,
supply contracts, debt contracts, and pension commitments. Unfortu-
nately, only a subset of these contracts is easily observable for most
firms. We use the COMPUSTAT Annual Industrial File to obtain
dara on some of the major nominal contracts, including debt contracts
and depreciaton rax shields. This computer tape contains yearly
financial statement data for many nonfinancial corporations from
1946 through 1979

The analysis in Section Il indicates that unexpected inflation is
related to changes in future expected inflation. Hence, the value of
long-term contracts will be more sensitive to unexpected inflation
than the value of short-term contracts. Accordingly, we segregate
nominal contracts into groups by macurity. The short-terim monetary
position. of the firm, SMP, includes all accounts that will be settled
within the next year, SMP = cash + accounts receivable — current
liabilities. Similarly, the long-term monetary position, LMP, is the nega-
tive of the sum ot the long-term debt and the preferred stock, LMP =
—(long-term debt + preferred stock). Long-term debt includes all
debt contracts with maturities of more than one year. Preferred stock
is 4 perpetuity unless the firm liquidates.” Note that SMP and LMP are
defined in terms of nominal assets, so LMP is always negative.

T One reason that the unexpected CPI inflation rate might have the targest correla-
tion with caorporate bond returtts is that the deflators are “smoothed" within the yeuars
due to the way quarterty GNP is measured. This raises a general issue zhout the relative
timing of the inflation measures and asset returns (see Schwert [1981] for a detailed
analvsis of the CPLand stock returns). As a check on whether our unexpected infation
measure is contemporaneous with bond returns, we computed carrelations of i, with
teads and lags of C8, and found no evidence of noncontemporaneaus correlation.

"Same preferved stock is “parucipating,” which means that the dividend on the
preferved stock must be increased if the dividend on comman stock is increased by a
prespecified amounc. This means that the pavoffs ta preferred stock are not completely
fixed in nomimal terms. However, it seemis unlikely that many firms reach the paint
where the preferred dividend is actually changed, so this is not a problem tor aur tests.
As a check on this, we ran some of our tests omitting preferred stock fram LMP and
there were no substantial changes in our results.
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Qur measure of LMP has at least two problems. First, many debt
and preferred stock contracts are convertible into common stock,
which means that part of the value of these contracts is not related 1o
the promised future nominal payouts. This reduces the eftect of un-
expected inflation by reducing the effective marturity of these con-
rracts: however, since COMPUSTAT does not contain enough infor-
mation to adjust for convertbility we ignore this issue in our tests.
Second, although we would rather use market values, we measure
bath debt and preferred stock by their book values. This reflects a
second limitation impaosed by the daca available from COMPUSTAT.
Fortunately, Freeman (1978) compares book and market value mea-
sures of debt for a reasonably large set of firms and finds that they are
highly correlated.®

Another nominal contract that can be measured using COMPU-
STAT data is the tax shield provided by depreciation. Depreciation
expenses are based on historical rather than replacement costs. Since
these expenses reduce the Arm's tax payments, the claim to these
depreciation tax shields is a nominal contract with the government.
Unexpected inflation reduces the real value of the tax shields and
recistributes wealth from the firm to the government

The depreciation tax shield is easy to measure from 1947 through
1954 because firms were required to use straight-line depreciation for
tax purposes in this period. Since they typically used the same rech-
nique for fAinancial reporting, we estimate the future nominal tax
shields in year ¢, TAX,, using the plant and equipment data from
COMPUSTAT. PE, However, starting in 1954 firms were allowed to
use accelerated depreciation for tax purposes. Since they were not
requited to use the same method for Anancial reporting, PE, 1s not 4
good measure of the tux shield atter 1954, Fartunately, the plant and
equipment data can be adjusted using the deferred tux account, DT,
Each vear the firm credits the difference between its tax liability com-
puted using the finaucial accounts and its actual taxes paid to DT,
Assuming that this credit is due solely o the different depreciation
methods and that the marginal corporate tax rate is 50 percent, we
catl estimate the rax shields as TAX, = PE, — 2T, 'Y

¥ Freemun also corvelates market and book measures of debe with estimates of the
sensitiviey of stock veturns to witexpected infation similar to the tests in Sec. 11 He
finels sinilar correladions using either measure of debt. Twa additional prablems affect
our measure of long-tevm monetary position. First, since interest payments are tax
deductible, our measure of LMP overstates the manetary liability. Second, to the extent
that sume types of long-term debt have interest rates that are linked o short-term rates
{e.g.. revolving credit arrangements), our measure of LMEP will have a shorter maturity.

" For a discussion of accounting rules associated with tax deferrals, see Wheeler and
Galliavt (1974). The murginal federal tax rate on corparate incame varied between 46
percent and 52.8 percent from 1950 1o 1979, with excess profits taxes, investment tax
credits, ete. ignared.
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Sitce the maturity structure of the nominal tax shields depends on
the ages of the underlying assets, the effective maturity of TAX,
varies across firms. In addition, if tax laws are revised in response to
expected inflation (e.g., the investment tax credit reduces current
taxes for firms that are buying qualifying assets), the effect of unex-
pected inflation on the value of these nominal contraces is reduced.
We expect the tax shields, TAX, to have a marurity between the long-
term monetary position, LMP, and the short-term monetary position,
SMP, for most firms.

A sample of firms from the COMPUSTAT tape is constructed for
each quarter from 1947 chrough 1979, To be included in the sample
for a given quarter a firm must satisfy the following criteria: (@) the
firm must have data available on all of the accounting variables used
to measure the monetary position for the previous fiscal year (cash,
accounts receivable, current liabilities, long—term debt, preferred
stock, plant and equipment, and deferred taxes); (4} the firm must
have data available on the number of shares of common stock out-
standing and the vear-end marker price so that the value of the equity
at the beginning of the quarter, 5,_y, can be computed; and (¢) the
firm must have stock return daca availuble iu that quarter trom the
CRSP Monthly Returns File. The number of firms in the satple
varies from a low of 323 in 1947 to a high ot 1,184 in 1972; 158 hrms
have data available tor every quarter.

Seemingly Unvelated Regression Tesiy

To measure the comovements of stock returns wich unexpected infla-
tion we use the rme-series regression madel

Rrr = Yo, + 'Yla'ptf. + oyt te b= L0007 (2}

where £, 15 the quarterly return o stock £, py is the expected CPIL
inflacion rate from the maodel in wable |, and «, is the unexpected CPI
infation rate. The coefticient of unexpected inflation i (2}, vy, mea-
sures the camaovement of stock returns from fivm /7 with e xpedted
inflation. The expected inflaton rate 1s included in (2) to eliminate
sonie of the variation in stock returns that is not related o unexpected
inAation. Since pf and u, are uncorrelated by construction, including pj
increases the power of the tests without affecting the least-squares
estimatar of .,

Table 2 contains estimates of (2) for the Ihbotson and Sinquefield
(1979) porttolio of corporate bonds, CB,, and for the value-weighted
portfolio of New York Stock Exchange (NYSE) common stocks, R,
for several time periods. The overali 1947-79 tme period is split into
two roughly equal subperiods, 1947-63 and 1964—79. The 195571
subperiod is also included for comparison with earlier results in Fama



3o JOURNAL OF POLITICAL ECONOMY

TABLE 2

EreeeTs OF EXPECTED axn UNExXPECTED [NFLATION ON QQUARTERLY
Courrora1e Bone ano CoMMmorn Srock RETURNS, 194779

e = Yo+ yupl + v, + et =1L, T

Sample
Perice Size (T) Yo Y, Yu, S g2
AL Corporate bond returns, B
1947 :4— 14978 4 125 RUSLAS 067 - 1.521 286 0490
{00440 {327 (433
1947 :4-14963: 4 63 089 —.645% —.730 0221 069
(0034) {823 (.408)
14964 1-[4978:4 it RUSTE.) 461 - 43168 U330 181
(0102) (646 {867
149538 | -1971:2 74 0060 —.334 -2.513 0293 103
{0037 737 {894
B. Conunon stock returns, #,,.°
1947 : 41479 : 4 124 0446 —2.299 —.121 0749 034
{.0104) {.854) (L.132)
1947 - 19634 a3 04499 —4.104 2.576 0607 181
{0094} (1440 {123
[964: [—19749:4 64 284 -1.113 -5.%11 L84 A6
(.(1252) (1.597) (2143
1stad - 14971 :2 74 05710 —-3.377 —-3132 644 122
(1134} (L.732) {2.0499)

Hstanclarel evroes wparenbeses. The dat stey o the foucth quareer af PI4T (11474 hecause three lags of
ienflationn are tsed e tahibe Lo estintine onpected and vnespected ioflaion, o and . 50,105 ke standard deviadon of
e veieltats, anel 7 i< 1l coetficient of deteriuinaian.

P dwarterty eile al cetui b pertfabio of long-er corporate bands o Diboesan and Singueliold 1930
Ulhese el are wen avaifahle foor P71

U uarterl eetoee bthe vatue-weighied pootalio af NOSE stocks fram the Cencer boe Beseaceh o Secumey frces
(RS

(1975) and Fama and Schwert (1977). The results in part A show that
unexpected inflation has a negative effect on corporate bond returns
over the 194778 period, with the strongest effect occurring in the
196478 subperiod (where 5, = —3.2 with a t-statstic of —3.7). It
seems that the expected returns to corporate bonds are not substan-
tiatly atfected by expected inflavon since the estimates of vy, are not
statistically different from zero.''

The results for the stock portfolio, R,,, in part B of table 2 show the
negative effect of expected inflation on expected stock returns, since
v1; 1s negative in all of the periods reported and the estimates are
more than wwo standard errors below zero in all periods except 1964~
79. The effect of unexpected inflation on the aggregate portfolio of
stocks is less regular. For the 1947—63 subperiod, the estimate of vy, is

" Nogte that the hypothesis that expected real corporate hond returns are unrelated
w expected inflatian s equivalent to testing y,, = 1.0, and this bypothesis is rejected at
the 3 percent significance level for the 1947-78 and 194763 periods.
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more than two standard errors above zero, which suggests that the
NYSE firms as a2 group benefited from unexpected inflacion in this
period. However, in the 1964-79 and 195371 subperiods the effect
of unexpected inflation is negative; in fact, the estimate of y,, is more
than two standard errors below zero in the 1964—79 period. For the
overall 1947-79 period the estimate of the coefficient of unexpected
nflation, 4., is small and not significantly different from zero. Thus,
while unexpected inflation was generally bad for bondholders, there
1s sume evidence that unexpected inflation had a changing effect on
stockholders within the 1947-79 period. One possible explanation
for the changing effect of unexpected inflation on aggregate stock
returns is that irms changed their nominal contracting positions over
time. The tests below provide a detailed look at this issue.

The nominal contracting hypothesis says that, ceteris paribus, the
sensitivity of stock returns to unexpected inflation, v,,, should be
negarively refated to all three nominal variables, LMP, TAX, and
SMP. Since these variables are defined 45 nominal assets, with nom-
inal liabilies expressed as negative values, unexpected inflation re-
duces the real value of these nominal contracts. To represent this
hypothesis, write the coefficient of unexpected infation for firm 1 as a
tunction of the monetary position variables,

LMP!J— [ + a TAX:'.r— | + SMPJ.;— 1
Se‘.r—- | ; SM -1 4 SJ'J— t ‘

Yaie T o, T4y (3)
where §,,_ 1s the value of the stock of firm i in period ¢ — 1. Since vy,
represents the effect of unexpected inflation on the stock return of
firm «. dividing the monecary position variables by §,, - puts all of the
variables i the same unis of measurement. Uhe coefficient of the
long-term monetary position. « . nieasures the effect of unexpected
inflacion on the value of these long-term contracts. Likewise, s and
aq measure the effects of unexpected inflation on the value of the
nominal tax shields and the short-tert monetary position. respec-
tively.' Estimating «,, a», and a; avoids the problem of combining

= Equation (3] can be thought of as a decompaositon of the dervative of the stack
vetrrnt with respect to unexpected nflation:
R, ds, | ( dLMP, . dTAX, . aSMP, 41

T T T i s = du du du 5

{f the eftects of unexpected nHaton on the value of the nominal contracts are propar-
tional to the imnal value of the conrract, e.g., ALMP iy = o LMP,, then

LMP,  TAX, |~ SMP,
4 = - 2 Gy ———
¥ o 5 o 3 v s,

Adding the intercept ay,. which vartes across firms, allows tor other effects of unex-
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these categories into a single meusure of the monetary position of the
firm and lets the data determine the effect of using contracts with
different maturices, '

Equation (3) can be substituted into (2) to allow the sensitivity to
unexpected mfaton o vary as the nominal contrace position of firm :
changes over ume:

LMP:, TAX:,
— Uy By ————— U,
\S,'I,f - SJ',:‘— ]

% W, + €, ¢ = l’ e T
é,'_; — 1

R, = Yo + yupl + aniu, + a

+ ay

According to the nominal contracting hypothesis, the coefficients «,,
ag, and ay should all be negative. If the effects of unexpected inflation
on the value of nominal contracts are the same for all firms, the
coethicients a, ay, and ay witl be the same for different firms, and a
pooted time-series, cross-sectional approach can be used to estimate
{4). This is imporeant because there may not be much variation in the
relative monetary position variables (LMP, /S, , 1), (TAX, . /S,
and (SMP,,_/8;,_ ¢} over time for a given firm i, but there is substan-
tial varviation in these variables across firms.

IE the time-series regression equations in (4) for N different firms
are estunated as a system of equations, the paramerers a;, as, and ay
can be estimated directly by imposing the linear restriction that these
parameters are constant across hrms for: = [, .| N. This technique
is a straightforward application of Zellner’s (1962) seemingly unre-
lated regression (SUR) technique.

A timitation of the SUR model is that the number of firms (time-
series recression equations) must be less than the numher of time-
series observations, N << T. There are at most 129 quarterly observa-
tons since three observations are lost by using tagged inflation rates ro
model expected inflation. Therefore, the number of stocks that can
be unalvzed at one time is less than 129. In fact, since the SUR estima-
tion technique requires inverting the N X N covariance matrix of
time-series regression disturbances, the practical limit on the number
of equations is much smaller.™

pected inflution i che value of the stack (.., other nominal contracts that are not
incluelecd in the testy.

" Gonzalez-Gaviria £19%3) and Freeman {1978) altenipt to measure the monetary
position of the fiem using sinilar daca, except that they predetermine the effect of the
maturity af contracts by making o, 2 fixed proportiun of ¢ (Freeman setsa, = 24, and
Gonzalez-Gavivia uses several different weightsy w derive a single number that mea-
sures the monetary pasition of the fivm.

" We use the SAS computer programs tor all of the cothputations i this paper.
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Sequentially Updated Portfolios

Ta reduce the number of time-series regression equations, N, in (4,
we form portfolios of stocks with similar sets of nominal contracts. In
forming these portfolios we would like to create dispersion in the
values of the nominal contracting variables so that the estimates of ¢,
aa, and a, are as precise as possible. Accordingly, the firms with data
available for the first quarter of 1947 are sorted into one of three
equal-size groups, high (), medium (M), or low (L), depending on
the level of the long-term monetary position variable, LMP,, _ /S, ,_ ;.
Next, within each of the long-rerm maonetary position groups the
firms are sorted into three equal-size groups based on the nominal tax
shield variable, TAX;, - /S;,.1. Finally, within each of the previous
nine groups, the firms are sorted on the short-term monetary position
variable, SMP;,_ /S, . This sequential sorting procedure yields 97
portfolios with different levels of the three nominal contracting vari-
ables ranging from (H, H, H), which represents high levels of all three
variables, through (L, L, L), which represents low levels of all three
variables.

The sorting is updated every quarter based on data available for the
most recent fiscal year. As a resuit of this updating process the com-
position of the 27 portfolios changes over time tor two reasons: first,
the relative rankings of firms within the sample change; second, new
firms are added ro and old firms are dropped trom the sample. Table
3 conrtains the sample means and standard deviations of the nominal
contracting variables tor the 27 portfolios for the 194779 period. It
is apparent from this table that some of the extreme portfolios have
variable levels of the monetary posicion variables and that theve are
substantial differences among the 27 porttolios. Table 3 also contains
esumates of the coefficient of unexpected inflation, yu,, from (2) for
each of the 27 porttolios tor the 1947-79 sample period. Casual
inspection of these estimates suggests that the nominal contracting
hypothesis may be valid, since the largest positive estimates of vy,
occur ftor the portfolios with low levels of nominal assets (or high
levels of nominal lizbilities). Similarly, portfolios with high or medium
levels of long-term monetary position and tax shields seem to be hure
by unexpected inflation (nine of these 12 portfolios have negative
estimates of v,,}. Nevertheless, the standard errors for all of the esti-
mates of ., are large, and the estimates of v,, for different parttolios
are highly correlated, so it is inappropriate to view the estimartes of Y,

'* This sequential surting procedure results in maxieum spread For LMP and succes-
sively less spread for TAX and SMP. We use this order of sorting since the effect of
changes in expected inflation should be greater for contracts with longer waturities.
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in table % as evidence in support of the nominal contracting
hypothesis. '

Table 4 contains estimates of the coefficients «, a4, and a4 in (4)
from the seemingly unrelated regression using the 27 sequentially
updated portfolios. This table also contains F-tests of the cross-
sectional restrictions that the monetary position coefficients are con-
stant across portfolios (e.g., ap, = ¢ tori = 1,...,27). Since almosc all
of these F-tests reject the hypothesis of constant coefficients for all of
the time periods reported, the estimates of a,, «s, and «y should be
iuterpreted as measuring the average effect of the nominal contract-
g \ell’ldl"_llﬁs on the sensiuvity of stock returns to unexpected in-
Hation,'

The estimates of 4, aq, and as in table 4 are inconsistent with the
precictions of the nominal contracting hypothesis. Stockholders of
firms with nominal liabilities should benefit from unexpected infla-
tion. Siice the long-term monetary position variable is defined so
that firms with a lot of debt have substantally negative values for
(LMP,,_ /S,,_ ). @, should be negative. Similar analysis indicates that
as and a4 should also be negative. If we consider all four time periods
in table 4. we see that there is only one parameter estimate that is
more than two standard errors delow zero—the coethicient of short-
term monetary position, s, for the 1964-79 subperiod. On the other
hand, there are four estimates that are more than two standard errors
ahove zero. Since the estimates in table 4 are generally inconsistent
with the nominal contracting hvpaothesis, ic is not worth considering
some of the more refined hypotheses about the effects of maturity
discussed earlier (e.g., the maturity effect ought to cause —a; > —ay
==

The resules i table 4 are surprising because they indicate that daia
from Hnancial statements do noc identify firms whose stockholders
benefit from une\ipeued inflation. It anvthing, the wealth ettects
seem ta g in the opposite direction from the theoretcal predictions.
However. before we accept that conclusion it 15 worthwhile to con-
sider some alternative tests of the noninal contracting hypothesis

" The corariance between estimates of ya, tar ditferent equatians is propartional ta
the covariance of the ervors trenn the respective equations. For the 1947 -4 period, a
tvpical correlation coetficient for the errars across equations in tabile 3 is ubout 90, so
thc esum‘uew of ., are highly carrelated.

*In the cantext of the randon paramerers regressiont madel. the estimates in table 4
are consistent and unbiased for the average etfect of the nominal contracting variahles
ax long as the variation in the parameters across equations s independent of the
wariation in the regressors. One example where this coneition would be violated occurs
i Hrms with Luege amaunes of lemg-term debe alsa choose maturioe stiructures of deb
thar are svstematicalls different from other firms.
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assure thar the results in table 4 are not due to faulty stadstical
analvsis.

Using Corporate Bond Returns to Estimate Wealth Transfers

As discussed earlier, tests of wealth redistributions due o unexpected
inflation are only as good as the measure of unexpected mAation,
Section 11 considers a variety of measures of unexpected inflation,
and one of the criteria used to select the best measure was the cor-
relation of unexpected inflation with the return to the Ihbotson and
Sinqueheld (1979) corporate bond portfotio, CB,. The premise is that
the primary cause of changes in bond prices is changes in future
expected inflation. Following that logic, we replicate the tests in table
4 using CB, instead of the unexpected inflation rate, w, in (4).

Table 5 conrains estmates of the coefficients of the nominal con-
tracting vaviables using the sequentially updated porttolios. The co-
efficients a,, 4., and a5 are multiplied by — 1 in table 3 to make them
comparable to the results in table 4, since unexpected inflation, u, = {,
is assaciated with negative bond returns, CB, < 0.

TABLE 5

SeesivGLy UsRELAaTED REGRESSION TESTS OF THE NOMINaL CONTRACTING
HyporHeSTS AnaLvzisG tHE Eveecr o Corrorate Boso RETCRRs

LMP,,_
R, =~ + yu.00 + a8, + a S J“‘I‘(:Br
Yoem
TAXN,, SMP,
20 7| (.ﬁ, + 71 (rH, + €,
Yo S
t =1 Foi= uy
Saniple
Perigd" Siae (17 — —ty —dy
1947 4 [U7H 4 145 ey 175 BN
(077 L0} (062
144741464 i A3 667 444
(379 (.394) (.377)
1964 1— 9784 all 043 1403 L3
(077 (.109) (057)
1433 [ -197 2 74 it ART ~.4014
L4 (.48} {228)

S nptetin stdard errors in paeenitbeses. These rogeesaions e siuilae o the estinates mowhile 4. oseen the
cate b Lot to a oeitalie af Lo et conpavaee laoes, € s taed insteaed olthe anes pecied inflaian rate, i, to
teasuee e seea b ceelisteitatieion efteces Lo ntake Uhese reseelts cotnparabile toehe vesuli in wbile 4 the estieraces of

Ay aonasted e e wiehiiplicel by = 1o sieee a0 positive unexpeeted mthatien vae shouled canespaetel 100 negative
ey Liaatied ewtieuee.
"l st stact i the fanbe gquarter ol LO47 (104740 heriuse theee Lags ol inflatien s wseel f eahble 1 te

ety vxpected iullacion, g
* Mere tan pea stagdard ereans leam rero.
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In general, the results in table 5 are less consistent with the nominal
contracting hvpothesis than the results in table 4, since all but one of
the coefficient estimates are positive and three of the estimates are
more than two standard errors above zero. For example, the esumate
of the coefhcient of long-term monetary position, «, tor the 1947-79
period implies that a 1 percent loss to bondholders is associated with 2
0.17 percent loss to stockholders if the LMP/S ratio is 1. Instead ot a
wealth ansfer, it seems thac there is some phenomenon that affects
bath bond and stock returns in the same direction that dominates the
wealth ransfer.'™ Nore that the phenomenon has to be stronger for
firras wich large amounts of debt, since ¢ is muluplied by (LMP;,_/
SJ'J - [)'

Thus, using corporate bond returns as a proxy for changes in fu-
ture expected inflation rates does not seem to change the results of
the seemingly unrelated regression tests of the nominal contracting
hypothesis.

Patred Comparison Testy for Nominal Contracting Effects

The seemingly unrelated regression tests assume that the effect of
unexpected inflation an stock recurns, vy, is inearly related w the size
of the contrace relative to the stock value. While this assumption is
reasonzble, the relation may not be the same for all firms. For ex-
ample, firms with different maturity structures for the long-term
monetary position variable should have different coefficients for
(LMP,,_/S,,_ 1) in (3). This does not cause a problem as long as the
differences in coefficients across portfolios are not related to the mag-
nitudes of the nondnal conerace variables.

Nevertheless, as a check on the tests in tables 4 and 5. we compare
the coeftficients of unexpected inflation in (2) for portfolios with dif-
ferent levels of the nominal cantracting variables in table 6. For ex-

" he reladon that should exist between stuck veturns and bond returns i the vilue
ab’ the e is unatfected can be illusteated with a simple example. Consider o Grm wicth
Lands, A, and stocks, 8. s that the return o the fiem is just 3 weighted average of the
returns tu the stocks and the honds:

_ s ( B ]
Ri= (H + S)H"’ tla s

The return o the stock is

R, = (H + S}H‘- - (B)R,i,

5 B
sa if the value of cthe frm s unaffected (Ry = 0, Ry = —~{BI5} . In terms of the
vegressions in table 3, LMP = —# and B, = €8, so that «; should equal 1.0 n this

exaluple.
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ample, in part B of table 6 the coefficient of unexpected inflation, vy,
1s constrained to be the same for all portfolios with high levels of the
long-term manetary position variable (A, -, -} and for all portfolios
with low levels of thatvariable (L, -, ). Under the nominal contracting
hvpothesis vy, 1s more negative for the high LMP porifolios than the
low LMP porctolios. We compute the tsuatistic for the difterence
between the estimates of -yy; by regressing the difference in the port-
folio veturns, B;; — R, against expected and unexpected inflation:

(Ryp = Rp) = yo, ¥ oyopl + youy +€,0=1,.... . (5

Part A of table 6 contains estimates for the two extreme porifolios
with high levels of all three nominal contracting variables (K, H, H)
and low levels of all three variables (£, L, LY. Parts B, C, and D contain
combinations of all portfolios wich high and with low levels of LMP,
TAX, and SMP, respectively.

Although the estimates of the coefficient of unexpected inflation
Jump around between subperiods, most of the i-statistics for the
paired comparison tests have the predicted negative sign for the over-
all 194779 period and tor the 1947-63 and 196479 subperiods. In
particular, part € of table 6 shows that the firms with high levels of
depreciation tax shields are hurt more by unexpected infation than
firms with lower levels of tax shields in these time periods since all of
the f-statistics are less than — | .87,

Although the results for the other periods provide some suppore
for the nominal contracting hypothesis, the estimates for the 1953-71
subperiod are puzzling. In part B it seems that firms with large
amaounts of l()ng—r.erm nominal liabilidies (L, -, <) are Aurt hy unex-
pected mflation maore than hrms with small amounts (4. -+, ), and this
difference has a t-statistic of 3.03. In addition, in part A the portfolio
with low levels of nominal assets (L, L, L) is hurt more by unexpected
mflation than che high porcfolio (H, H, H) for the 1953-71 subperiod
with a f-statistic of 2.17.

Thus, even though the paired comparison results in table 6 seem
mare consistent with the nominal contracting hypothesis for some
time periods, there are still a number of results thar are inconsistent
with this hypothesis.

IV. Alternative Tests for Nominal Contracting Effects

In addition to the tests reported in tables 4, 5, and 6, we have per-
tormed a number of additional tests to see whether the financial
contract data available on COMPUSTAT can be used to detect effects
of nowinal contracting on stock returns. Since the additional tests



TABLE &
Eerrcrs oF Usexpecten [neLarion ox STock RETCRRNS FOrR PORTFOLIOS WITH
DierErENT NOoMinal CONTRACTING POSITIONS”

A ALL NoMiNaL CONTRACTS

Sample  High Assets  Low Assets f-Staristie
Periad"” Size (1) (H, H. M) (L, L, L) {(H H. HY - (L, L. L)
1947 4= 1479 4 [2¢ — 364 |.}64 = 1.2¢
(L6531 £1.990)
1947 41963 4 V) 2411 4.75% - L&l
(lall) {1.235}
laid: [ =154 4 64 —7.186 — 6,408 —.31
RG] (4.270)
L4 =197 :2 74 — 3997 —7.44() 217
{:2.960) (3.244)
H. Losg-TeErs Manerary Postrion
Sample High LMP Low LMP {-Statistic
Perind" Size (T) (H, -} (L, .} (H,- -y~ (L, )
1447 4 (9700 4 124 —.237 &l — .6l
{1440} (1.787)
18947 - 13 4 6ia 2. 442 3245 — 4
{1.224) {1.374)
(9 - 197¢:4 (4%} —4.30 —-6.171 -.23
(24958 {3.448)
(953 [~ 197]:2 74 —4.36% - 7261 .03
{2524 {2980}
. Tax SHIELDS
Sampile Fligh Tax Low Tax IS TEN TS
Period” Stze (1} tH) Lo CoHCY - L
1947 4= 19744 [2¢ — R8Il 471 241
(1.633) {1.337)
1947 4— 14615 4 63 2.183 3.2440 — |87
{1287} {1.331)
|G64: [—19749:4 [VES —7.123 — O | He —2.34
(3,534 (3.174)
L9533 [-1971:2 74 =4 155 —-6.2249 .04
(2. 880} (2.617)
D. SHorT-Ters Mornevary Posirn
Sample High SMP Low SMP t-Statistic
Period" Size (1) o H) (G A CooH) = L)
1947 .4~ 19749: 4 124 — 343 =004 = 1.44)
(LEald {620y
1947 - 4— 14963 4 B3 2527 3124 —2.07
(1248 (1.291)
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TABLE & ¢(Cantined)

Sutnple Hlgh $MP Laonw SMP f-Suatistic
Period" Size (1} . Hy (RN o HY = e L)
14630 [ [9%4 4 G4 —f.164 - 6.544 42
(3.463) (3439
[9a3: 19712 4 -6.17Y ~ 8214 07
2.738) {2.7%7)

Rtattebirel e i paretitheses . Esiiuates af che cacfcien nl wneseeted ikl Teoin e regession
e = v+ vl + oyt it = LT

el dlilterens set ol perulivs, #o, o tabile 3 Far esainple, die ¢80, £ 58 pueitalio contains tirs tat have high
levels ot all cheee nenndnal coneaeting sartables. The sstatisge Toe esting e Bopealosis it the cuelti e of
hescpeeteed il e coual Tor the bigh g Law prertalios conmes From vegiessing the elifferene e inthe cotnms oo
he (1 £ anel (F 2L panfalies againsy expeeted aoe wnespeated mtliian. Far the diee categarios af eninal
cachiiucly egual-wetlued poralios are fored wsing the wine portfalios with bigh LAY ¢ - anel the ine
puetfolins wid low LMY ed -3 e udespected dnflation bueers T with relacively e namialssets. the -
statistics shoulel lie negative.

"l el st B e foweth auaiter b BT 01037 08 Decause three bags of inflation are wsed io wble 1o
estinate e pected el unespecred aflaion, of aned e,

vield results that are similar to the resules reported above, we omit
detailed reparting of these tests. Nevertheless, it is useful to know that
a variety of different test specifications are equally unable to detect a
strong eftect of nominal contracting on stock returns.

Most firms are involved in a wide range of nominal contracts be-
sides those we examine in the tests above. For example, firms subject
to price regulation have an implicit contract with the consumers of
thelr products. Because of this nominal conivac, these firms are hurt
by unexpected inflation, especially if “regulatory lag” causes regu-
lated prices to adjust slowly o inflation. "

Quitting the nominal regulatary contracts will not necessarily cause
problems in the tests above. However, if these contracts ave correlated
with the included contracts, the results will be biased. For exanple,
public utilites appear to have relatively large proportions of long-
term debt and preferred stock n their capual structures. If chis is
trie, omittng tneir regulatory contracts will tend to bias the coetfi-
clents In our tests against the nominal contracting hypothesis.

To check this possibility, we replicate the tests in tables 4, 5, and 6,
excluding firms in the railroad, trucking, airline, telephone, and natu-
val gas industries.™ This excludes a total of 93 lirtas, bt none of the
results change in a substantive way. In addition, estimates of the ef-

" Keran (1976} argues tia wrility stock prices behave like bond prices because of the
imPlicit nominal cotract that results from regulation.

' Specibically. all firms with $IC codes 4011, 4210, 4400, 4511, 4% 11, 4929 and 4995
are excluded from the 27 sorted partfolios and analyzed separately. The COMPL-
STAT Industrial File does not conin data for eleciric utilicies, banks. or ather
hnancial instrutions.
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fects of unexpected inflation on portfolios involving only regulated
firms do not support the nominal contracting hypothesis. In short, it
does not seem thar exclusion of product price nominal contracts from
the previous tests explains the failure to support the nominal con-
tracting hypothesis.

There is a potental problem with using the seemingly unrelated
regression technique on a set of partfolios that change composition
over time. The SUR technique assumes that the N x N contem-
paraneous covariance matrix of regression disturbance terms, Y is
constant over time. However, since a given firm will not generally stay
in the same portfolio in all tme periods, it seems unlikely thac X 1s
actually constant through time.*! One way to solve this problem is to
construct portfolios that do not change composition over tme. There
are 158 firms that have data for the entire 1947-79 period. These
firms are sorted into 27 portfolios based on their nominal contracting
variables, LMP, TAX, and SMP, as measured at the middle of the
time period, the second quarter ot 1963. Of course, there is less
dispersion in the nominal contract variables across portfolios, espe-
cially in the time periods distant from the period when the sorting
occurs. Also, since firms must have data for the entire 1947-79 pe-
viod, this sample has a disproportionate number of large firms.”*
Nevertheless, if the covariance matrix of regression disturhances
from {4) is stationary for individual stocks, these fixed composition
porttolios will also have a stationary covariance matrix, and it is legici-
mate to use the SUR technique to estimate the effects of nominal
contracting.

We replicate the tests in tables 4 and 5 using the fixed composition
portfolios. There are a few differences between these results and the
results in tables 4 and 5, but the major conclusion is the same: There
is no consistent evidence that the wealth effects due to unexpected
inHation explain much of the variation in stock returns.

V. Conclusions

This paper analyzes the effects of unexpected inflation on the stock
returns of firms with ditferent nominal contracting positions. A ma-

"' For example. if the covariance matrix of regression disturbances for individual
Hrms i stationary, the covarianee marix of the 27 pordolio disturbances will vary with
the changing portfolio compaositions.

H Far example. Brms that were not listed on the NYSE in 1947 or not tollowed by
COMPUSTAT in 1946, or firms that were taken over or that went bankrupt during che
194779 period, are excluded. Since COMPUSTAT creates tapes that cover 20-year
tirue intervals, there is a survival bias wherveby Arms that do not exist in 1963 are
unlikelv ta have dara far 1946, Sinilacly, Grms that grew fast over the period are more
likely to he included in the saple. [t seems unlikely that this survival bias attects the
results of our tests.
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Jor impravement over mast previous work along these lines is that we
distinguish between the effects of expected and unexpected inflation
i our tests. The main conclusion is that there is no strong support for
the nominal contracting hypathesis. We find little evidence that stock-
holders of firms with relatively large net monetary liabilities benefited
from unexpected inflation relative to the stockholders of firms with
net monetary assets during the 1947-79 period. This result is surpris-
ing, since the distributive effects of unexpected inflation are so well
known that they have been the source of numerous journal articles
(see, e.g., Budd and Seiders [1971], Van Horne and Glassmire [1972],
Bradford [1974], Nelsan [19764], and Kaplan [1977], in addition to
the papers previously mentioned).

We perform a variety of tests to verify that the statistical analysis is
not sensitive to the specification of the variables or the sample period.
These tests involve the use of several measures of quarterly unex-
pected inflation, different types of nominal contracts, and different
sample periods. The seemingly unrelated regression technique is
used to produce pooled time-series, cross-sectional tests of the nom-
inal contracting hypothesis. Given the variety of tests in this paper, it
is difficult to believe that there is a simple statistical explanation for
our failure w support the nominal contracting hypothesis.

There is at least ane explanation that is consistent with the results in
this paper: Modigliani and Cohn (1979) claim that stockhalders do
not understand the effect of inflation on the value of nominal debt
contracts. We are reluctant to accept the hypothesis that stockholders
and bondholders (who may be the same people) have dlifferential
ahility to understand the ettects of inflation. Nevertheless, the results
in this paper certainly do not contradict the Modigliani-Cohn hy-
pothesis.

In our minds there are two more likely explanations of our results.
First, published financial statements only contain a subset of nominal
contracts, 50 our tests do not include dawa on nominal concraces for
raw materials, labor, pensions, final products, and so torth. [f stock-
holders desire to hedge against unexpected inflaton, Arms could con-
struct 2 set of contracts for inputs and outputs that would leave the
value of the stock unatfected by unexpected inflation. For example,
even though the stockholders would benefit because the value of the
debr falls, they would lose if the firm has a contract to sell its product
at g fixed price in the future If there were a general tendency for
firms to hedge in this way, tests such as ours would not support the
nominal contracting hypothesis because there would be no relation
between a subset of contracts and the sensitivity of stock returns o
unexpected inflaton. While this explanation sounds plausible, there
are at least two reasons o doubt that omitted contracts explain our
results. Firse, it is unclear why firms would want to hedge inflation risk
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for stockholders, since stockholders could presumably diversify this
risk on personal account if they wanted to do so. Second, 1t is hard o
imagine what kinds of omitted nominal contracts would have matur-
ittes of sufhcient length to otfset the effects of changes in expected
inflation on long-term debt contracts. [t would have to be u contract
where the firm was receiving cash inflows (such as a contract o sell
final producs). and most of these contracts are ot relatively short
maturity compared with corporate debt.”

The second paossible interpretation of our results is that the wealth
etfects caused by revaluation of nominal contracts due to unexpected
inflation are small compared with ather factors thar affect stock
values. Under this interpretation, the earlier results that show a nega-
tve relation between aggregate stock rerurns and unexpected infla-
ton are notacribuiable to wealth transfers between debrors and cred-
itors (where the real value of the firm is implicitly held fixed).*!
Instead. there is some other unspecified reason why unexpected infla-
tion is associated with a fall in the value of corporate capital, since
both stackholders and bondholders lose from unexpected inflation,
This is essentally the argument put forward by Nelson (1979, Fama
(1981}, and Geske and Roll {1981) based on the observation that
unexpected inflation and real activity are negatively correlated over
the last 30 vears. Using this interpretaton of our results, it is inap-
propriate to atribute a causal relavon between inflaton and the be-
havior of stock prices. Instead, there are apparenty other factors
affecting stock values that happen w be correlated with inflation in
the recent past,
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