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Two main empirical facts regarding the
statistical relation between stock returns
and inflation emerge from the current litera-
ture in finance. The first is that ex post
nominal stock returns and inflation are neg-
atively correlated. Financial economists
consider this result surprising since stocks,
as claims against real assets, should com-
pensate for movements in inflation. The
second, and related, empirical result docu-
ments a negative relation between ex ante
nominal stock returns and ex ante inflation.
Since the Fisher model implies that ex-
pected nominal rates should move one-for-
one with expected inflation, this negative
correlation strikes at the heart of one of the
oldest and most respected financial models
(see e.g., John Lintner, 1975; Zvie Bodie,
1976; Charles Nelson, 1976; Eugene Fama
and G. William Schwert, 1977; Jeffrey Jaffe
and Gershon Mandelker, 1977, N. Bulent
Gultekin, 1983; Gautam Kaul, 1987).

Existing studies, however, have focused
almost exclusively upon short-term asset re-
turns with time horizons of one year and
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less.! Since the Fisher model (and its corre-
sponding intuition) might be expected to
hold at all horizon lengths, this void in the
empirical literature is unfortunate for sev-
eral reasons. First, from a practical perspec-
tive, many investors hold stocks over long
holding periods. Therefore, it is important
to know the manner in which stock returns
move with inflation over longer horizons.
Second, the relation between stock returns
and inflation at long horizons is of particu-
lar interest given that the results at short
horizons (both ex ante and ex post) appear
to be anomalous. That is, evidence at these
longer horizons may provide additional in-
formation regarding explanations for the
negative correlation between nominal stock
returns and both ex ante and ex post infla-
tion.

In this paper, the relation between stock
returns and inflation at long horizons is
examined. In approaching this issue, several
problems arise which must be addressed.
The first difficulty is the necessity for a long
data sample in order to capture long-term
movements in the time series of returns. We
have been able to accumulate two centuries
of data on stocks, short-term and long-term
bonds, and inflation in both the United
States and the United Kingdom in order
to fulfill this requirement. The second dif-
ficulty results from the inability to model
ex ante long-term inflation accurately. We
circumvent the absence of any long-horizon
inflation model by using an instrumental-

'As a representative sample of this literature, in
their study of a variety of assets, Fama and Schwert
(1977) document a negative relation between ex ante
stock returns and expected inflation using monthly,
quarterly, and semiannual data.
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variables approach. We choose instruments
(past inflation rates and short- and long-term
interest rates) that have theoretical support
as measures of ex ante inflation. Using
ex post inflation as our proxy for ex ante
inflation rates, along with these instru-
ments, we provide consistent estimates of
the ex ante relation between stocks and
inflation.

In contrast to existing evidence at short
horizons, we find evidence to suggest that
long-horizon nominal stock returns are pos-
itively related to both ex ante and ex post
long-term inflation. As additional sources of
information, we find that these results are
somewhat robust with respect to particular
subperiods chosen over the past two cen-
turies, as well as to both the U.S. and U.K.
markets. To the extent that this evidence
conforms to a priori intuition, these results
should come as good news to financial
economists.

I. Preliminaries
A. The Fisher Hypothesis

While there are several variations of the
“Fisher” hypothesis, in this paper we con-
sider the most common version, namely,
that expected nominal rates of return on
assets move one-to-one with expected infla-
tion. This is often formulated as ex ante
real rates being statistically uncorrelated
with expected inflation. An additional as-
sumption often made by researchers is that
the ex ante real rate is constant (e.g., see
Fama’s [1975] work on interest rates as
short-term predictors of inflation). In either
case, as Fama and Schwert (1977) point out,
the Fisher model might be expected to hold
for all assets and over all time horizons,
such that
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with H,:8;=1, where R, is the continu-
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ously compounded nominal return on an
asset, 7, is the continuously compounded
rate of inflation, ¢, is the agent’s informa-
tion set, and ¢, captures the prediction er-
ror of the nominal rate.

As mentioned above, there is little evi-
dence in the empirical finance literature
which supports a positive relation between
ex ante nominal returns and expected infla-
tion, let alone the stronger condition B; = 1.
Since these studies all focus on short hori-
zons (i.e., small j), however, there are no
empirical facts describing this relation at
long horizons.

B. Data Sources

The empirical analysis is conducted using
annual data on inflation, stock returns, and
short-term and long-term interest rates over
the sample period 1802-1990. The data are
obtained from Jeremy Siegel (1992a) and
Schwert (1990). Since there is a detailed
discussion of the data in these papers, we
provide only a brief description:

The price level data are derived from vari-
ous sources chosen to most closely match
the consumer price series compiled by the
Bureau of Labor Statistics (see Siegel,
1992a, appendix A).

With respect to the yield data, there was an
active market for long-term U.S. govern-
ment bonds over most of the sample pe-
riod. Although the maturities differ, Siegel
(1992a) chooses the bonds closest to 20
years. In the earlier part of the sample,
he constructs the one-year rate using U.S.
commercial paper rates, U.K. short-term
rates (under the gold standard) and avail-
able U.S. government rates. He finds that
his constructed series matches actual
available rates during this period (Siegel,
1992a appendix B).

The stock-return data are collected by
Schwert (1990) to match a market index.
As Siegel (1992a) and Schwert (1990)
point out, however, the stock index con-
structed from the data collected prior to
1870 is not as comprehensive as later
periods, since the series consist primarily
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of a portfolio of financial firms and rail-
roads.

Of interest to our analysis, several studies
document structural changes in the inflation
series over the sample period. The usual
cutoff points for these changes are either
the switch from the gold standard in 1933 or
the start of the Federal Reserve in 1914
(see e.g., Robert Shiller and Siegel, 1975;
Robert Barsky, 1987). In the absence of
more detailed data sets, however, empiri-
cally modeling these structural changes is
difficult. Note that the primary focus of this
paper is on the comovements between stock
returns and inflation (and expected infla-
tion). Whether this relation changes with
these types of structural changes remains an
empirical question.?

Due to possible differences in the data,
therefore, we perform our analysis on both
the overall sample period (1802-1990) and
the subperiods 1870-1990 (reflecting the
more comprehensive sample) and 1914-
1990 (reflecting the creation of the Federal
Reserve). The focus of our analysis is on the
different empirical implications over short
and long horizons. Although there is no
guide to what exactly constitutes a “long”
horizon, we arbitrarily choose five years.
This provides us with almost 40 indepen-
dent observations in the overall sample, yet
covers a much longer horizon than has been
previously studied.

C. A First Look

Although there are no studies document-
ing the relation between ex ante returns
and expected inflation for long horizons,
there have been a few papers that examine
how stock returns compare to inflation over
various time periods. Phillip Cagan (1974)

2As an example of a study using similar data, Schwert
(1989) looks at time series of volatilities in stock re-
turns and inflation, among other variables, in the post-
Civil War period. To counter some of the possible
shifts over such a long sample, he investigates the
overall period as well as appropriately chosen subperi-
ods. We follow this approach here.

DECEMBER 1993

studies ex post real returns on stocks for
various countries over the time period
1871-1970. His general conclusion, based
on anecdotal evidence, is that stocks have
performed well relative to inflation except
in times of severe distress. Siegel (1992b)
studies the time period 1802-1990 and finds
that, ex post, U.S. equities have for the most
part dominated inflation, bonds, and gold
for most time periods. Moreover, over longer
horizons, this domination is more pro-
nounced.

As an illustration, Figure 1 graphs rolling
five-year real returns and one-year real re-
turns over the 1802-1990 period. In con-
trast to the one-year real return, the five-
year real returns rarely fall below zero. For
example, during this period, ex post one-year
real returns are negative in 31.2 percent of
the sample, in comparison to only 18.9 per-
cent for the five-year holding period. The
two substantive periods in which five-year
real returns are negative include the Civil
War and the Great Depression. Outside of
these rare occurrences, over long invest-
ment horizons, stocks have for the most
part maintained their real value during the
past two centuries.

II. Stock Returns and Inflation
A. Ex Post Relation

To look at the contemporaneous relation
between stock returns and inflation, we
regress one-year stock returns on one-year
inflation and five-year stock returns on
five-year inflation:
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The equations are estimated jointly in ord-
er to estimate the parameter estimators’
covariance matrix. Specifically, note that
in testing the hypothesis B¥ = g¥ versus
the alternative B > B¥, the statistic

z =ﬁ(BA>5k _é;k)/‘fﬁz‘—é?‘



