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This paper investigates the relation between inflation un­
certainty and excess returns on stocks and bonds. It quan­
tifies the effect ofinflation uncertainty by comparing actual
excess returns with those expected by a hypothetical naive
investor who treats inflation forecasts as if they were
known with certainty. The evidence suggests that ignoring
inflation uncertainty results in only small pricing errors,
on average.

It is well known that there is a positive relation between the
level and variability of inflation (e.g., see Taylor 1981, Ball
and Cecchetti 1990, or Evans 1991). Some economists and
policymakers interpret this as evidence that rates of infla­
tion such as those experienced in the United States in the
late 1970s and early 1980s impose significant costs on so­
ciety by increasing the degree of inflation uncertainty. For
example, one argument goes as follows: when there is
greater uncertainty about inflation, investors may be less
eager to hold long-term bonds because their prices are
more sensitive to unexpected changes in inflation than
are the prices of short-term bills. Thus, when inflation is
high, long-term bonds may have to offer a premium in the
form of higher expected real returns in order to compen­
sate investors for incurring greater inflation uncertainty.
Furthermore, if investment declines when long-term real
interest rates rise, inflation uncertainty may reduce the
level and possibly the growth rate of output in the long run
by reducing the rate of capital accumulation.

While it may be true that there is a positive relation be­
tween the level and variability of inflation, this does not
necessarily imply that there is a positive relation between
the level of inflation and risk premiums on financial assets.
The reason is that the risk premium on a security depends
not on the variance ofits own real return, which may depend
on the variance of inflation, but on the covariance between
its real return and the stochastic discount factor. For ex­
ample, in Lucas's (1978) consumption-based capital asset
pricing model, the risk premium on a security is related to
the covariance between its own real return and the mar­
ginal rate of substitution between consumption today and
consumption tomorrow. Evidence on the relation between
the level and variance of inflation tells us nothing about the
relevant covariance term and thus contains little informa­
tion about the relation between inflation and risk.

This paper investigates one aspect of the relation between
inflation uncertainty and risk. It asks whether accounting
for inflation uncertainty is important for understanding the
equity and term premium puzzles. The equity premium
puzzle refers to the fact that the average annual return on
stocks is roughly 6 percentage points higher than the aver­
age return on Treasury bills. Similarly, the term premium
puzzle refers to the fact that the average annual holding
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return on Treasury notes is roughly 45 to 65 basis points
higher than the average holding return on Treasury bills.
The equity and term premiums probably arise because
stocks and long-term bonds are riskier than short-term
bills, but they are regarded as puzzles because it is diffi­
cult to find economically appealing, quantitative models
of risk premiums (see Mehra and Prescott 1985; Backus,
Gregory, and Zin 1989; or Cochrane and Hansen 1992).

This paper follows Labadie (1989) and Giovannini and
Labadie (1991) by investigating the quantitative impor­
tance of inflation uncertainty for the equity and term pre­
mium puzzles. Using a variety of standard parametric
models, they found that accounting for inflation uncer­
tainty increases the equity premium but still produces a
value that is small relative to the one found in sample. They
also found that the inflation risk premium is rather small,
on the order of 10 to 15 basis points. In their model, the aver­
age real return on nominal bills is only slightly greater than
the risk-free real rate, and most of the variation in returns
on risky assets is due to variation in the risk-free rate.

Their results are conditional on a discount factor speci­
fication that is a bit problematic, however. In particular,
Hansen and Singleton (1982) and Hansen and Jagannathan
(1991) showed that their discount factor model yields fore­
castable risk-adjusted excess returns, which suggests
either that the model does not price risk correctly or that
financial markets are inefficient. Furthermore, Cochrane
and Hansen (1992) showed that many other parametric
discount factor models also suffer from this problem.
Hence, there is little reason to believe that any of the stan­
dard parametric models adequately price risk.

This paper complements the research of Giovannini and
Labadie by trying a nonparametric or preference-free ap­
proach. The basic idea is to conjure up a hypothetical naive
investor who ignores inflation uncertainty when pricing
nominal securities. Our naive investor makes systematic
pricing errors because he implicitly sets inflation risk fac­
tors equal to zero. I estimate these pricing errors by com­
paring actual equity and term premiums with the ones that
our naive investor would expect. Large inflation pricing
errors imply that inflation uncertainty is important for
understanding excess return puzzles.

It turns out that mean inflation pricing errors can be esti­
mated using only minimal assumptions about the discount
factor. Specifically, mean pricing errors can be expressed
as a function of a number of observable sample moments
plus a single unknown parameter, the mean discount fac­
tor. Instead of specifying a complete parametric model for
the discount factor, I only need to calibrate its mean. I
specify a range of reasonable values for this parameter and
then estimate inflation pricing errors for a number of val­
ues on that range. The advantage of this approach is that it

imposes weaker maintained assumptions than those used
in prior work.

Using post-war U.S. data, I find that inflation pricing
errors are quite small relative to observed equity and term
premiums. The results are robust with respect to variation
in the mean discount factor as well as to various splits of
the post-war sample. Inflation pricing errors are also esti­
mated with a reasonable degree ofprecision, so it is unlikely
that the results are due to sampling error. Thus, the paper
fails to find evidence that inflation uncertainty is important
for excess return puzzles.

The rest of the discussion is organized as follows. Sec­
tion I explains how inflation pricing errors are calculated.
Section II describes the data and reports the empirical
results. The paper concludes with a brief summary.

I. ASSET PRICING CONDITIONS
AND INFLATION PRICING ERRORS

It is useful to begin by defining some notation. Let Pt de­
note the nominal price level, and let 0t be the nominal
price of a j-period discount bond. The nominal yield to
maturity, Yjt, is implicitly defined by the equation

0t = (1 + Yjtt
j

.

The nominal one-period holding return on aj-period dis­
count bond is defined as the return earned by buying the
security at the beginning of the period and selling it at the
end. For a j-period discount bond, the gross one-period
holding return is

hjt =bj_1,t+lbjt. 1

The gross nominal one-period holding return on an equity
is

hjt =(Vjt+1 + djt+1)/~t ,

where ~t is the nominal equity price and djt is the nominal
dividend.

Finally, let mt denote the one-period stochastic discount
factor.· For example, in the consumption-based capital as­
set pricing model (Lucas 1978), mt is the intertemporal mar­
ginal rate of substitution between consumption this period
and consumption next. Similarly, under certain conditions,2
one can use Cochrane's (1991) production-based asset pric­
ing model to express the discount factor as a function of in­
tertemporal marginal rates of transformation.

1. For long-term bonds, which generally pay coupons, I use data on
yields to maturity for equivalent discount bonds (see McCulloch 1990
and McCulloch and Kwon 1993).

2. Real and financial returns must each span the underlying state space.



I assume that there are a great many investors who dis­
count future payments at the same rate, that these investors
have rational expectations, and that financial markets are
complete and efficient. This framework subsumes a wide
class of asset pricing models. In fact, Cochrane and Han­
sen point out that as long as the law of one price holds, one
can always interpret asset returns using this framework. 3

These assumptions imply the conditional moment re­
strictions that follow. First, pick some nominally riskless,
short-term discount bond to serve as a benchmark security.
The 3-month Treasury bill is a good choice for the bench­
mark security, as the probability that the U.S. government
will default on Treasury bills is essentially zero. The con­
ditional moment restriction for the benchmark security is

(1)

where hIt is the gross nominal one-period return on the
benchmark security and Et denotes the conditional expec­
tation based on information available at time t. Since 3­
month Treasury bills are nominally riskless, this condition
can be factored into
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In this case, risk averse investors would hedge against un­
expected movements in inflation by buying indexed bonds,
which would therefore sell at a premium relative to nomi­
nally riskless bills.4 Hence, O'm1t can be interpreted as an
inflation risk premium.

For all other securities, the principle of no-arbitrage im­
plies that risk adjusted, real excess returns are unpre­
dictable:

(4)

where Sjt== (hjt - hIt) denotes the nominal excess holding re­
turn on security j relative to the benchmark security. The
law of iterated expectations implies that this must also
hold unconditionally. Taking a second-order approxima­
tion, one can write the unconditional no-arbitrage restric­
tion as

IlmO'1tS + Il1tO'ms + IlsO'm1t + Ilmll1tlls =0 .5

By rearranging the no-arbitrage condition and using equa­
tion (3), one can derive the following expression for mean
nominal excess returns:

(2) (5)

or

Etmlpt1pt+l) =bIt·

Using the law of iterated expectations, it follows that this
must also hold unconditionally:

Emlpt1pt+l) = EbIt ·

Expanding the expectation term on the left-hand side
yields

(3)

where Ilx denotes the mean of the variable Xt and O'xy de­
notes the covariance between the variables Xt and Yt. The
variable 1tt denotes the reciprocal of the gross inflation rate
(i.e. 1tt == pJpt+I)'

Equation (3) is a generalization of the Fisher equation.
To a first order approximation, 1l1l/llb is the mean gross real
return on a nominally riskless bond. Similarly, to a first or­
der approximation, 1/1lm is the mean gross real return on
a hypothetical indexed bond. If O'm1t is zero, the price of a
nominal bond equals the price of an indexed bond with an
adjustment for expected inflation, thus yielding the Fisher
equation. If O'm1t is negative, the ex post real return on a
nominal bill covaries negatively with the discount factor.

3. Apart from the law of one price, the model does not have any testable
implications if the discount factor is left unspecified, so the general
framework cannot be refuted.

Nominal excess returns depend on three covariance
terms: O'ms' O'm' and O'm1t. First, a security whose nominal
excess return covaries positively with the discount factor
(O'ms >0) provides a hedge against unexpected movements
in mt and thus pays a lower nominal return than the bench­
mark secqrity. Second, holding the real risk premium con­
stant, a security whose nominal excess return covaries
negatively with inflation (O'1ts> 0) would pay lower nominal
excess returns on average, because the mean real excess ree.
tum is an increasing function of O'm (this follows from
Jensen's inequality). Third, as explained above, the ratio
Ilmll1t1llb can be interpreted as a measure of the degree of
inflation risk on nominally riskless bonds.

Now suppose that an investor were to price securities in
a naive manner, ignoring inflation uncertainty. Our naive
investor would factor the no-arbitrage condition for excess
returns into

(Pt1pt+I)EtmrSjt =0,

which implies that

4. For example, in simple versions of the consumption-based CAPM,
the discount factor is higher than expected when future consumption is
lower than expected. A security that tends to pay low returns when con­
sumption is lower than expected amplifies consumption risk. Such se­
curities would sell at a lower price than an indexed bond.

5. This is exact if the joint distribution for mt , Pt /Pt+1, and Sjt is syIIlIIletric.
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Using the law of iterated expectations and expanding the
latter condition yields

(6)

If we compare equation (6) with equation (5), we see that
the naive investor is making two mistakes. First, he uses the
Fisher equation, ~m~1t=~b' to price nominal bills. That is,
he ignores the inflation risk premium. This error vanishes
if am1t =0. Second, the naive investor ignores Jensen's in­
equality when computing expected real returns; hence he
implicitly sets O'1ts=O. This error vanishes ifnominal excess
returns are uncorrelated with inverse gross inflation. If in­
flation pricing errors are large, it follows that the naive
investor would make big losses by ignoring inflation un­
certainty. Hence large pricing errors imply that inflation
uncertainty is important for understanding excess return
puzzles.

To compute the average pricing error, we need to esti­
mate -O'ms/~m and compare it with ~s' I use a nonparamet­
ric approach. Looking back to equation (5), we see that ~s

depends on three observed moments (~b' ~1t, and a1ts) and
on two unobserved moments (~m and O'ms)' If we plug in
estimates of the observed moments, equation (5) defines a
trade-off between admissible values of ~m and ams' I cal­
ibrate a variety of plausible values for ~m and then back
the corresponding value for O'ms out of equation (5). This
generates a range of plausible values for fls = -am/Ctm'

Then I calculate the mean inflation pricing error by sub­
tracting fts from the sample mean, Cts.

II. EMPIRICAL ANALYSIS

This section contains the main empirical analysis. It be­
gins by listing the data sources and by describing how
stock and bond returns are adjusted for taxes. Then it ex­
plains how the mean discount rate is calibrated. Finally,
it reports estimates of inflation pricing errors for excess
returns on stocks and bonds.

Data Sources

The data consist ofquarterly observations of returns on the
S&P 500, returns on various long- and short-term Treas­
ury bonds, and the CPI inflation rate. The sample covers
the period 1947 to 1990. Data on the Treasury yield curve
are taken from McCulloch (1990) and McCulloch and
Kwon (1993), and data on the S&P 500 are published in
Ibbotson (1991). The inflation rate was calculated from a
CPI series that treats housing on a rental-equivalent basis;
see Huizinga and Mishkin (1984) for details.

Adjustments for Taxes

The theory outlined in the previous section ignores one
important consideration, viz., the effect of taxes on asset
pricing conditions. Since investors care about after-tax re­
turns, pre-tax returns need not satisfy the no-arbitrage con­
ditions even in an efficient capital market. Although this
is an important issue, there has been little research on how
to modify asset pricing models in order to account for
taxes, perhaps because the tax code is so enormously com­
plex. Instead, the asset pricing literature follows one of
two standard approaches. The first is to ignore taxes com­
pletely and work with pre-tax return data. The second is to
make some simple assumptions about the tax code and
then to work with approximate after-tax returns.

This paper adopts the latter approach.6 Both the theory
and the data need some modification. First consider the
modification to the theory. The pricing condition for the
benchmark security (equation 1) and the no-arbitrage con­
dition for excess returns (equation 4) both go through as
long as returns are calculated on an after-tax basis. But I
need an additional assumption to identify the parameter
CJmn0 The additional assumption is that the tax rate on Treas­
ury bill returns is known at the beginning of the holding
period. If this assumption is satisfied, then the after-tax
nominal return on the benchmark security is also riskless,
and the conditional moment restriction can then be fac­
tored as in equation (2). In this case, it follows that

~m~1t + O'm1t =E(lIfi1t) ,

where fi lt denotes the gross after-tax nominal return on the
benchmark bill.

The assumption that tax rates are known at the beginning
of the holding period may be unrealistic. Nonetheless,
there are two reasons why I believe that it provides a work­
able approximation. First, most tax reforms provide ad­
vance notice of changes in tax rates, so the assumption is
often satisfied. Second, and more importantly, this as­
sumption is used only for identifying O'm1t' and the basic
conclusions are not sensitive to the value of this parameter.

Now consider the adjustments to the data. McCulloch
(1990) and McCulloch and Kwon (1993) adjust the term
structure data by assuming that coupons and Treasury bill
returns are taxed at the marginal rate on ordinary income
and that capital gains on Treasury bonds are taxed at the
going capital gains rate when the bonds mature; see Mc­
Culloch (1975) for details.

I follow a similar approach when adjusting for taxes on
stock returns. I assume that dividends are taxed as ordinary
income in the year in which they are paid out. Accounting

6. Pre-tax data yield the same results.



for capital gains taxes is more difficult, since capital gains
are taxed when they are realized rather than when they oc­
cur. Since capital losses offset prior, unrealized capital
gains but do not offset ordinary income, investors have an
incentive to defer capital gains in order to offset potential
future losses. There is no simple way to account for this
deferral option. Instead, I assume that investors smooth
capital gains over various arbitrary holding periods, rang­
ing from one to five years, and then pay the capital gains
tax rate that is in effect at the end of the averaging period.
While this assumption is arbitrary, it goes a long way to­
ward capturing the incentive to smooth capital gains and
losses. Fortunately, the precise length of the averaging
period does not affect the results.

Calibrating the Mean Discount Factor

The inflation pricing error is a function of the mean dis­
count factor, which is unobservable. However, this para­
meter can be restricted to a fairly tight range by appealing
to the results of Cochrane and Hansen (1992). Using post­
war quarterly data, they show that J.lm must lie between
0.98 and 1.03 in order to ensure that the discount factor is
always non-negative. Furthermore, they also show that if
I-lm is very far from 0.998, the variance of the discount fac­
tor must increase substantially in order for observed re­
turns to be consistent with the unconditional asset pricing
conditions.

The latter result is illustrated in Figure 1, which shows
Hansen-Jagannathan bounds computed from quarterly
real holding returns on 3- and 12-month Treasury bills, S­
and lO-year Treasury notes, and the S&P 500. For various
values of I-lm (plotted along the horizontal axis), the
Hansen-Jagannathan bound shows the minimum standard
deviation of mt (plotted along the vertical axis) that is con­
sistent with the unconditional moment conditions for these
securities.?

The solid line shows Hansen-Jagannathan bounds for
the period 1947-1990, the dotted line shows the results
for the sub-period 1947-1970, and the dashed line shows
the results for the sub-period 1971-1990. Over the whole
sample, the variance of the discount factor is minimized
for J.lm =0.998, and the minimized value is am =0.343. The
discount factor is measured in units of inverse gross re­
turns, so the discount factor is considerably more volatile
than stock returns. Furthermore, as we move away from
I-lm= 0.998, the volatility of the discount factor increases
rapidly. Similar results apply to both sub-periods. During
the first part of the sample, am is minimized for J.lm =

7. Adding additional securities tightens the bound.
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FIGURE 1

HANSEN-JAGANNATHAN BOUNDS
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0.9988, and the minimized value is 0.511. In the second
part of the sample, am is minimized for J.lm =0.9968, with
a minimized value of 0.290. Again, the volatility of the
discount factor rises dramatically as we move away from
the minimum.

These results indicate either that the mean discount fac­
tor is somewhere around 0.997 or 0.999 or that the dis­
count factor is enormously volatile. The former hypothesis
seems fairly plausible, since these discount factors imply
that the mean riskless real interest rate is somewhere
around 0.5 to 1.2 percent per year. The latter hypothesis
seems less plausible, since generating this much volatility
in discount factors is a major theoretical problem (e.g. see
Cochrane and Hansen). Thus, in what follows, I assume
that J.lm is close to 0.998.

Inflation Uncertainty and the Equity Premium

Table 1 reports inflation pricing errors for quarterly excess
returns on the S&P 500, with empirical 95 percent confi­
dence intervals shown in parentheses.8,I experimented with

8. The Monte Carlo simulations were conducted as follows. First, for
each sample period, a vector autoregression was estimated for inverse
gross inflation, nominal Treasury bill prices, and excess returns. The
estimated models were then used to generate artificial data, and an
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alternative capital gains smoothing periods, ranging from
I to 5 years and found that the results were robust. Thus
Table 1 focuses on results for the I-year smoothing period.

The first column reports results for the period 1947­
1990. During this period, the mean equity premium was
116.7 basis points per quarter, and the estimated inflation
pricing errors ranged from 0.4 to 1.6 basis points. This
suggests that inflation uncertainty accounts for only a very
small fraction of the equity premium. Furthermore, the
upper 2.5 percent probability bounds for the inflation pric­
ing error range from 2.5 to 3.3 basis points, so there is very
little chance that this conclusion is due to sampling error.

The second and third columns report results for the sub­
periods 1947-1970 and 1971-1990. These dates were chosen
more or less arbitrarily to split the sample into low- and
high-inflation eras. Although the mean equity premium
varies substantially across the two sub-samples, inflation
pricing errors do not. For example, the mean quarterly
equity premium fell from 187.8 basis points in the low­
inflation period to 31.5 basis points in the high-inflation
period. On the other hand, estimates of the inflation pric­
ing error changed very little, ranging from -1.3 to 0.6 basis
points during the lovv'-inflation period and from 1.4 to 1.7
basis points during the high-inflation period. Thus, even
though there was much more inflation uncertainty during
the latter half of the sample, inflation pricing errors were
not dramatically larger.

The estimates for the split samples are less precise than
for the whole sample because there are less data. But the
probability bounds still suggest that inflation pricing errors
are small. For example, during the low-inflation subperiod,
the upper 2.5 percent probability bounds range from 0.9 to
2.7 basis points. In the high-inflation subperiod, the upper
probability bounds are a bit higher, ranging from 3.2 to 3.6
basis points. Even so, inflation pricing errors appear to be
a relatively small fraction of the total equity premium.

Inflation Uncertainty and Term Premiums
on Treasury Bonds

Table 2 reports inflation pricing errors for quarterly excess
holding returns on various Treasury bills, notes, and bonds.
Empirical 95 percent confidence intervals are shown in
parentheses.

Panels A through C report results for 6-, 9-, and 12­
month Treasury bills, respectively. During the period
1947-1990, mean excess holding returns were roughly 10

inflation pricing error was calculated for each artificial data set. The
pricing errors were then compiled into an empirical probability distri­
bution, and the upper and lower confidence bounds were read off from
that distribution.

TABLE 1

PRICING ERRORS AND THE EQUITY PREMIUM

1947-1990 1947-1970 1971-1990

Ile 116.7 187.8 31.5

Ile-ile (.99) 0.4 -1.3 1.4
(-0.8,2.5) (-3.1,0.9) (-0.1,3.3)

Ilee-ile (.995) 1.0 -0.4 1.6
(0.1,2.6) (-1.6, 1.5) (0.3,3.2)

Ile-ile (.998) 1.3 0.2 1.7
(0.5,3.0) (-0.9,2.1) (0.3,3.4)

Ile-ile (1.0) 1.6 0.6 1.7
(0.7,3.3) (-0.5,2.7) (0.2,3.6)

O'"elll" 1.2 0.4 1.6
(0.5,2.6) (-0.7, 1.5) (0.4,3.0)

NOTE: This table reports mean equity premiums and pricing errors for
various time periods and values of the mean discount factor. The entries
are measured in basis points per quarter, and empirical 95 percent con­
fidence intervals are shown in parentheses.

to 12 basis points per quarter. The corresponding inflation
pricing errors were roughly one-tenth of a basis point or
less. Mean excess holding returns were higher during the
second half of the sample than during the first half, but
the point estimates suggest that inflation pricing errors
were still only a fraction of a basis point. The 2.5 percent
upper probability bounds are also quite small relative to
the mean term premiums.

Panels D through G report results for Treasury notes
with maturities of 2, 3, 4, and 5 years, respectively. For the
sample as a whole, mean excess holding returns were
roughly 13 to 16 basis points per quarter. Inflation pricing
errors on these securities were also quite small. For exam­
ple, for the benchmark discount factor 11m =0.998, infla­
tion pricing errors range from 0.3 basis points on 2-year
notes to 0.6 basis points on 5-year notes. The upper 2.5
percent probability bounds are also small. For the bench­
mark value of 11m they range from 0.5 basis points for
2-year notes to 1.0 basis points for 5-year notes.

Term premiums on medium-term notes were also quite
a bit larger in the second half of the sample than in the first.
For example, while mean excess returns ranged from 2 to
9 basis points per quarter during the period 1947-1970,
they ranged from 25 to 28 basis points per quarter during
the period 1971-1990. The point estimates for the inflation
pricing errors also increased in magnitude, but they were
still small relative to the total term premium. For example,
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for I-Lm =0.998, the point estimates ranged from 0 to 0.1
basis points during the low-inflation decades and from 0.6
to 1.4 basis points during the high-inflation decades. The
upper probability bounds were larger during the second
half of the sample, but they were also small relative to the
total term premiums. For example, for!lm =0.998, the up­
per probability bounds ranged from 0.2 to 0.3 basis points
in the first half of the sample and from 1.2 to 2.5 basis
points in the second half.

Finally, Panel H reports results for excess returns on 10­
year Treasury bonds. For the sample as a whole, the mean
term premium was 7.8 basis points, and the estimated in­
flation pricing error was I basis point, with an upper prob­
ability bound of roughly 1.8 basis points. But the mean
term premium appears to be an average of two distinct re­
gimes. During the first half of the sample, the mean excess
holding return was -13 basis points per quarter, and the in­
flation pricing error was only a fraction of a basis point.
During the second half of the period, the mean excess hold­
ing return was 33 basis points per quarter, and the inflation
pricing error was roughly 2 or 2.5 basis points.

These results suggest that an investor who paid no atten­
tion to inflation uncertainty \vould have made relatively
small pricing errors on Treasury securities. This holds for
the sample as a whole and for the high inflation sub-period.

III. CONCLUSION

This paper investigates the relation between inflation un­
certainty and excess returns on stocks and bonds. It com­
plements prior research by weakening the maintained
assumptions used to isolate the effects of inflation uncer­
tainty. The empirical analysis is non-parametric, so the
results cannot be dismissed on the grounds that standard
discount factor models have difficulty pricing risk.

The paper quantifies the effects of inflation uncertainty
by comparing mean excess returns with the values ex­
pected by a hypothetical naive investor who treats inflation
forecasts as if they were known with certainty. One way to
interpret this exercise is to ask, "How badly would I do
if I were to ignore inflation uncertainty completely when
pricing financial assets?" The evidence suggests that this
would result in only small pricing errors, on average.

Our naive investor implicitly relies on two simplifying
assumptions. First, he uses the Fisher real return rather than
the exact real return. Second, he assumes that 3-month
Treasury bills are riskless. Both are simplifications that
macroeconomists often use in applied work. Anyone who
resorts to these simplifying assumptions implicitly adopts
a prior that inflation uncertainty is unimportant for excess
return puzzles. The evidence reported in this paper sug­
gests that this may not be such a bad prior.

Finally, two caveats are in order. First, the empirical
analysis is limited to estimates of unconditional pricing er­
rors. It is possible that conditional pricing errors are large
and variable but have mean zero. If so, inflation uncertainty
could be important for time-varying risk premiums, but my
analysis would fail to detect it. Breaking the sample in two
represents a small step toward investigating conditional
pricing errors, but further use of conditioning information
would clearly be desirable.

A second caveat concerns the framework for analysis.
This paper interprets failures of parametric discount factor
models as failures of the parameterization rather than as a
failure of the framework. Other researchers interpret the
failure of parametric models as a failure of the framework
and have begun to explore models based on incomplete
markets and cognitive misperceptions. Those models might
deliver different results about the importance of inflation
uncertainty.



REFERENCES

Backus, David K., Allan W. Gregory, and Stanley E. Zin. 1989. "Risk
Premiums in .the Term Structure: Evidence from Artificial
Economies." Journal ofMonetary Economics 24, pp. 371-399.

Ball, Lawrence, and Stephen G. Cecchetti. 1990. "Inflation and Uncer­
tainty at Short and Long Horizons." Brookings Papers on Eco­
nomic Activity, pp. 215-254.

Cochrane, John H. and Lars P. Hansen. 1992. "Asset Pricing Explo­
rations for Macroeconomics." NBER Macroeconomics Annual 7,
pp. 115-165.

_____. 1991. "Production-Based Asset Pricing and the Link Be­
tween Stock Returns and Economic Fluctuations." Journal ofFi­
nance 46, pp. 207-234.

Evans, Martin D.D. 1991. "Discovering the Link Between Inflation
Rates and Inflation Uncertainty." Journal of Money, Credit, and
Banking 23, pp. 169-184.

Giovannini, Alberto, and Pamela Labadie. 1991. "Asset Prices and In­
terest Rates in a Cash-in Advance Model." Journal of Political
Economy 99, pp. 1215-1251.

Hansen, Lars P., and Ravi Jagannathan. 1991. "Implications of Security
Market Data for Models of Dynamic Economies." Journal ofPo­
litical Economy 99, pp. 225-262.

_____, and Kenneth J. Singleton. 1982. "Generalized Instru­
mental Variable Estimation of Nonlinear Rational Expectations
Models." Econometrica 50, pp. 1269-1286.

Huizinga, John, and Frederic S. Mishkin. 1984. "Inflation and Real
Interest Rates on Assets with Different Risk Characteristics."
Journal ofFinance 39, pp. 699-712.

Ibbotson, R. 1991. Stocks, Bonds, Bills, and Inflation: 1991 Yearbook.
(Chicago: Ibbotson Associates).

Labadie, Pamela. 1989. "Stochastic Inflation and the Equity Premium."
Journal ofMonetary Economics 24, pp. 277-298.

Lucas, Robert E., Jr. 1978. "Asset Prices in an Exchange Economy."
Econometrica 46, pp. 1429-1445.

McCulloch, 1. Huston, and H.C. Kwon. 1993. "U.S. Term Structure
Data 1947-1991." Mimeo. Ohio State University Working Paper
No. 93-6.

_____. 1990. "U.S. Term Structure Data 1946-1987." In Ben­
jamin Friedman and Frank Hahn (eds.) Handbook of Monetary
Economics, vol. 1, pp. 672-715.

___~_. 1975. "The Tax-Adjusted Yield Curve." Journal of Fi­
nance 30, pp. 811-830.

Mehra, Rajnish, and Edward C. Prescott. 1985. "The Equity Premium:
A Puzzle." Journal ofMonetary Economics 15, pp. 145-161.

Taylor, John B. 1981. "On the Relation Between the Variability of In­
flation and the Average Inflation Rate." Carnegie-Rochester Con­
ference Series on Public Policy, pp. 57-85.

COGLEy/INFLATION UNCERTAINTY AND RETURNS 29




