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Abstract

Local stock markets adjust sluggishly to changes in local inflation. When the local rate of
inflation increases, local investors subsequently earn significantly lower real returns on local
stocks, but not on local bonds or foreign stocks. We argue that local stock market investors
use sticky long-run nominal discount rates that are too low when inflation increases, because
they are slow to update inflation expectations in response to news, consistent with Mankiw
and Reis’ (2002) model of sticky information. Provided that inflation is sufficiently persistent,
small amounts of stickiness in inflation expectations suffice to match the real stock return

predictability induced by inflation in the data.
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1 Introduction

Local stock market investors seem slow to adjust nominal discount rates in response to news
about the future path of local inflation. The nominal returns on a country’s value-weighted
stock market index do not increase after a country-specific increase in past inflation. As a
result, country-specific inflation lowers local real stock returns roughly by the deviation of that
country’s rate of inflation from the global average. We do not detect symptoms of nominal
discount rate stickiness in bond markets. Bonds are better expected inflation hedges than
stocks at short maturities. To emphasize the differences across asset classes, Figure 1 plots
nominal and real returns against realized inflation for the five quintiles of countries sorted by
lagged inflation. We consider stocks, bonds and T-bills. Countries with higher lagged inflation
do experience higher subsequent inflation, but the nominal stock returns in Panel A (denoted
by ‘diamonds’) do not reflect that. However, the returns on nominal bonds and bills (denoted
by ‘circles’ and ‘stars’) clearly increase from the first to the fifth quintile. Nominal returns on
different asset classes are compressed by inflation. These effects persist over time. Real stock
returns, shown in Panel B, decline almost one-for-one with realized inflation.

The pass-through of locally expected inflation to nominal discount rates used by local stock
market investors is slow and incomplete, but there is less evidence of nominal stickiness in T-bill
and bond markets after changes in inflation. The nominal returns on local short-term and long-
term government bonds respond immediately to changes in inflation.! So do exchange rates. As
a result, an increase in the local rate of expected inflation shrinks the local equity premium over
bills and bonds, but not the equity premium on a basket of foreign stocks, because the local
currency depreciates.

Stock investors seem to discount projected nominal cash flows to value equities. If stock
market investors sluggishly adjust to new information when setting long-run nominal discount
rates, then the rates overweight long-run, historical inflation and underweight current inflation:

Nominal discount rates are sticky. We show that in a version of the Mankiw and Reis (2002)

LOur cross-country findings are the cross-sectional analogue of the well-known Fama and Schwert (1977) time-
series results for the U.S.



Figure 1: REALIZED INFLATION AND ASSET RETURNS FOR LAGGED-INFLATION-SORTED
PorrFoLIOS
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Notes: The figure plots the time-series average of log nominal (real) returns (annualized) against the time-series average of log
inflation (annualized) in the top (bottom) panel at the 1-month horizon for portfolios sorted by the one-month lagged year-
over-year inflation rate (m¢—13—¢—1). The left panel plots nominal returns. The right panel plots real returns. We plot stock
returns (‘diamonds’), bond returns (‘circles’), and returns on T-bills (‘stars’). The lines denote two standard error bands.
The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel,
Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore,
South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K and the U.S. The sample starts with 9 countries in
1950, and ends with 30 countries in 2012.

model of sticky information, lagged inflation predicts lower real stock returns. As inflation
increases, investors are increase to update their nominal discount rates, leading to high current
valuations and low subsequent real stock returns. Even small departures from rational inflation
expectations deliver substantial real stock return predictability that is quantitatively similar to
that in the data: Small mistakes have large effects because stocks are high duration assets and
inflation is persistent.

For sticky discount rates to explain our findings, the inflation expectation in nominal discount
rates need to be stickier than those embedded in firm-level cash flow forecasts. Given the
large ratio of firm-level cash flow to inflation variance, it is natural that stock investors with
a limited capacity to process information would update firm-level nominal cash flow forecasts
more frequently than economy-wide inflation forecasts.

Consistent with the sticky discount rate hypothesis, we find that the difference in real stocks



returns between the lowest and highest inflation quintile countries is larger in countries which
have only recently experienced high/low inflation; the spread also increases when inflation in-
creases in the high inflation countries, relative to the rate of inflation in the low inflation coun-
tries. Our results are not consistent with the standard notion of money illusion (see Modigliani
and Cohn, 1979): Investors who are subject to money illusion use nominal discount rates to
discount real cash flows. Money illusion predicts that stocks are expensive in low inflation en-
vironments. We find the opposite result. In addition, we find that the decrease in inflation
persistence in the 90s coincides with a large decrease in the real stock return spread between
low and high inflation countries, consistent with the sticky discount rate hypothesis. However,
we do not find evidence that positive inflation surprises instantaneously increase stock market
valuations, as predicted by the sticky discount rate hypothesis. This could be due to time aggre-
gation: Our sticky information model predicts that this increase is immediately reversed after
the release of inflation news as agents start to update their inflation expectations.

In a standard neoclassical asset pricing model with constant real discount rates and per-
fectly rational agents, local stocks are perfect hedges against increases in the cost of the local
consumption basket, because they are claims to real cash flows that are produced domestically.”
But real discount rates applied by stock investors can vary over time. If the local risk price is
lower in higher-than-average inflation countries, a negative relation between expected inflation
and real stock returns emerges. In this view of our empirical findings, local investors fully expect
to earn lower returns on stocks when local inflation is higher than in other countries, because
that is when their appetite for stock market risk is highest.

We cannot rule out time-variation in real discount rates as an explanation of our findings.
However, this explanation faces three challenges. First, in the U.S. and around the developed

world, the covariance between stock and bond returns is robustly positive for most of the sample,

suggesting that higher inflation expectations increase the real discount rates on stocks. Second,

2While sticky prices in product markets can explain incomplete pass-through of surprise inflation to nominal
stock returns, (see Gorodnichenko and Weber (2013) for evidence on the effects of sticky prices in stock markets
around Fed announcements), they cannot account for incomplete pass-through of expected inflation.

3This is a cross-sectional version of Fama (1981)’s proxy hypothesis; inflation proxies other macro-economic
variables that affect how investors discount cash flows. Geske and Roll (1983) develop a fiscal version of this
argument.



the negative cross-sectional relation between real returns and expected inflation weakens at the
end of the 90s, when the covariance between bond returns and stock returns turns negative
in the U.S. (see Baele, Bekaert and Inghelbrecht (2010) and Campbell, Sunderam and Viceira
(2013a)) and all around the developed world. This is exactly when countries with abnormally
low inflation should yield the highest real returns in a model with time-varying discount rates.*
Third, the time-varying discount rate hypothesis is hard to reconcile with the negative cross-
sectional relation between realized real stock returns and inflation surprises that we document.
All else equal, a decrease in local inflation should increase discount rates and hence produce
lower real returns. We find the opposite.

Thus, our results present a challenge to leading asset pricing models which impute rational
inflation expectations to its agents. In a rational expectation model, the agents inside the
model possess knowledge that real-world investors do not have (see, e.g., Sargent (2002)): Real-
world investors need to solve a complicated inference problem to develop inflation expectations.
Different classes of investors may respond differently to this challenge. Recently, a number of
authors have documented evidence of heterogeneity in inflation expectations across households
that is shaped by their personal experiences (Piazzesi and Schneider (2009a) and Malmendier
and Nagel (2015)).

Seminal work by Mankiw and Reis (2002) and Sims (2003) has explored the implications
of information rigidities in macroeconomics. Coibion and Gorodnichenko (2015) find direct
evidence in inflation surveys that supports the sticky information hypothesis; average survey
forecast errors are forecastable consistent with the predictions of sticky information models.
We find that the inflation expectations of local stock market investors seem slow to adjust to
new information, at least substantially slower than those of bond and currency market investors.
Given that inflation is not one of the main drivers of stock return variation, but it is for bonds and
currencies, this finding may reflect rational inattention: Investors specialized in stock valuation

may decide not to continuously monitor inflation, allocating limited bandwidth elsewhere, while

“Campbell, Plueger and Viceira (2013b) and David and Veronesi (2014) develop explanations for the time-
variation in the stock-bond correlation. Song (2014) reconciles the upward sloping nominal yield curve with a
negative stock-bond correlation in a regime switching model.



bond and currency market investors do. Bacchetta, Mertens and van Wincoop (2009) and
Piazzesi and Schneider (2009b) connect forecast errors in survey forecasts to return predictability
in FX and bond markets. Our findings suggest that inflation forecast errors impute return
predictability to stocks, but less so for bonds and currencies.’

Finally, one alternative explanation would be an over-reaction on the nominal cash flow side,
induced by extrapolation of nominal cash flows in response to inflation news. Recently, Barberis,
Shleifer and Vishny (1998); Fuster, Hebert and Laibson (2011); Hirshleifer and Yu (2013) have
studied asset pricing models in which investors extrapolate fundamentals.

A large empirical literature on inflation hedging documents that real stock returns decrease
after countries experience higher than average inflation for that country (see, e.g., the work
by Lintner (1975), Jaffe and Mandelker (1976), Fama and Schwert (1977), Solnik (1983), Erb,
Harvey and Viskanta (1995) and Bekaert and Wang (2010)). In the time series, a country’s local
inflation rate is a weak predictor of real, local stock returns. We find that past inflation is a
strong predictor of real stock returns in the cross-section of countries: Real local stock returns
are significantly higher in countries with past inflation that is currently lower than the global
average, simply because nominal local stock returns do not respond to news about the future
path of inflation at short horizons.

The rest of the paper is organized as follows. Section 2 develops a simple model of sticky
nominal discount rates. In section 3, we provide an overview of the data. The remaining
sections discuss the main results. We measure the effect of local variation in expected inflation
and inflation surprises. In section 4, we use lagged year-over-year CPI inflation as a measure
of expected inflation. We explore potential explanations in section 5. We provide direct time
series evidence in support of the sticky nominal discount rate hypothesis. Section 6 explores the
same relation in currency markets and finds more complete pass-through. Finally, in section 7,

we check the robustness of these results by using survey measures of expected inflation, and we

®In addition, career concerns give bond managers a strong incentive to spend some bandwidth on monitoring
inflation, because inflation forecast errors would differentially effect bond portfolios. Not so for stock portfolios.
Our evidence is also consistent with the findings of other researchers who study the effect of macroeconomic
announcements on asset prices: Rigobon and Sack (2006) document large, instantaneous effects of monetary
policy innovations on yields in bond markets, and smaller, muted effects on valuations in stock markets.



find similar results.

2 Sticky Information Model

We consider a model in which stock investors do not have rational inflation expectations. We
use a simple version of the Mankiw and Reis (2002) model of sticky information to analyze the
impact on stock prices. In any given period, only a fraction (1 — \) of inattentive agents updates
their information set each period. When they update, they use rational expectations.

We use $ to denote variables expressed in nominal terms. We consider the cum-dividend

return on a stock, expressed in dollars:

D}y
RS- P}, +Djy,y _ Dy 1+ PDy)
t+1 Pt$ PDt :

We use pd; to denote the log price-dividend ratio: pd; = p; — dy = log (%) , where price is
measured at the end of the period and the dividend flow is over the corresponding period. Log-
linearization of the nominal return equation around the mean log price/dividend ratio delivers

the following expression for log dollar returns denoted r® (see Campbell and Shiller, 1988):
riy = Adfyy + ppdy1 + k — pdy,

with a linearization coefficient p that depends on the mean of the log price/dividend ratio pd:
p= % < 1. By iterating forward on the linearized return equation and imposing a no-bubble
condition: lim;_,oo p/pde+; = 0, we obtain the following expression for the log price/dividend

ratio as a function of nominal cash flows and discount rates:

o0 o0
pdy = constant + ijflAdfﬂ — ijflrfﬂ-. (1)
j=1 Jj=1

This expression has to hold for all sample paths.

Clearly, when valuing a stock, investors face a two-dimensional forecasting problem. When



forecasting cash flows at the firm level, investors directly forecast the firm’s cash flows in dollars
rather than real terms. On the cash flow side, they do not have to confront the macro inflation
forecasting challenge directly. Instead, they forecast firm i’s dollar revenue growth.® To simplify
the analysis, we assume that individual investors specialize in a single stock and compute dis-
count rate and cash flow estimates to value this stock. On the cash flow side, investors forecast
nominal stock-specific cash flow growth, but on the discount rate side investors have to confront
the inflation forecasting problem directly when setting nominal discount rates.

Given the high variance of firm-specific shocks relative to that of aggregate shocks, it seems
natural to assume that information is stickier for the macro inflation forecasting problem in-
vestors face when setting discount rates than for the micro revenue forecasting problem: A, > A..
Consistent with this hypothesis, Coibion and Gorodnichenko (2015) document evidence of in-
formation stickiness in inflation expectation surveys that is economically significant.

Rational inattention could potentially rationalize stickiness. In a recent paper, Duffee (2014)
computes that news about expected inflation over the life of the bond only account for 10 to
20% of the shocks to Treasury yields, leaving stocks to real rates and term premia to account
for the rest. Surely, for stocks, this fraction is an order of magnitude smaller, because stocks
are claims to real cash flows. In addition, recomputing the appropriate nominal discount rates
when expected inflation changes to reprice the nominal cash flows of stocks is not an easy
task. Simply computing the actual duration of stocks is hard. Repricing nominal bonds when
expected inflation changes is simple by comparison. As a result, a fraction of stock market
investors may rationally decide not to continuously reprice stocks, given a limited capacity to
process information, simply because inflation innovations account for a small fraction of total
stock return variation, but they account for a much larger fraction of bond return variation.
Others have argued that investors may choose to be rationally inattentive in some settings: In
a model with information constraints, Kacperczyk, Van Nieuwerburgh and Veldkamp (2013)

argue that mutual fund managers rationally re-allocate their attention to idiosyncratic instead

S Aggregated across all firms ¢, these nominal cash flow projections naturally imply an expected future path
for aggregate inflation when combined with real cash flow projections. However, most investors do not attack this
macro forecasting problem for each firm. Instead, they focus on the micro version, involving only a few firms,
because of limited capacity to process information.



of aggregate shocks during expansions.

When we aggregate across all stock market investors, we then end up with discount rates that
are sticky. Obviously, this creates arbitrage opportunities for sophisticated investors who are
not subject to sticky inflation expectations, but instead use superior and continuously updated
inflation forecasts. However, shorting the stock market in a country that has recently experienced
high inflation is likely to be a low Sharpe ratio proposition, because stock returns are subject
to lots of quantitatively dominant sources of risk other than inflation risk. These investors may
choose to deploy scarce capital elsewhere.

Equation 13 has to hold for every sample path. That means it also holds for every individual
investor’s expectation for his individual stock:

)

i k 7,8 i
pdy = —— = Ei_ic( ZP] AT |~ B ZP’ el (2)
7j=1

where t — [°(7) (t —I"(¢)) denotes the last period when i updated her cash flow (discount rate)
forecasts. We use the average log price-dividend ratio as an approximation for the market’s log
price-dividend ratio.” By aggregating across individual stocks, we end up with the following

expression for the average log of the price-dividend ratio:
k o0
pdy = —1_p+IF§ S A | - pr | (4)
j=1

where Fi i =€ {c,r}, denotes the cross-sectional average of the sticky information forecasts.
Reis (2006) shows that the cross-sectional average forecast of a variable z; h periods from now
is simply given by:

Fizpn = (1— A ZA Bt jTish.

"The market log price-dividend ratio equals the average log price-dividend ratio plus higher-order cross-
sectional moments:

pdi" = pdi+ Y Kjelpdidl, 3)
=2

where kj; denotes the j — th cross-sectional cumulant. We assume that the time-variation in the market
price/dividend ratio induced by the variance and higher-order moments is small.



When they update their information set, investors use an AR(1) process for inflation, speci-

fied as:

= (1— )0+ ¢m_1 + uy,

where 0 < ¢ < 1 denotes the AR(1) coefficient, while 6 is the investor’s estimate of the uncon-
ditional mean of inflation.
To keep the analysis simple, we assume that the real aggregate dividend growth and real
stock returns expected by the investors is constant over time: E,[riy1] = p, and E,[Adi11] = pa.
We can substitute the AR(1)-forecast of inflation into this expression to obtain the cross-
sectional average inflation forecast:
)
Fomern = (1—A)> XN/ (m_j—0)+6
§=0
The h-period inflation forecast is an infinite moving average of past inflation. This implies the

following result for the aggregate log price-dividend ratio.

Proposition 1. The log dividend price ratio for the market is given by:

dp; = constant + i )71 =) — (M) (1= Ae)

It (1 — ).
par 1— po ¢ (T )

Given differential stickiness of the micro cash flow and macro inflation forecasts, the log-
dividend yield is an infinite moving average of past inflation. The moving average weights are
governed by the relative degree of information stickiness in discount rates and cash flows. To
develop some intuition, we consider a benchmark case in which agents have rational expectations
for the micro cash flow forecasting problem, but information is sticky for the macro inflation

forecasting problem.

Corollary 1. When cash flow forecasts are not sticky (A. = 0), the log dividend yield is given



dp, = constant + —PA (m — 0) + Z ()\’")j(l—_)\r)gj)ﬂ'l(ﬂ-tfj —0).

1—po ‘o l-pe

As expected, an increase in current inflation above the unconditional mean immediately
lowers the dividend yield, or equivalently, lowers the returns expected by a rational investor.
A fraction A, of agents fail to update inflation expectations. As a result, the nominal discount
rate is too low. However, as more agents update in subsequent periods, discount rates start to
increase and the dividend yield rises again, which explains the negative effect of lagged inflation

on the dividend yield. We use L to denote the lag operator.

Corollary 2. The log real return can be expressed as:

)j(l - >‘r) — (Ac)j(l - )‘c)
1—pg

ry = constant + Ad, q + Z By (1~ pL ) (m—j — 0).

J=0

As a result, the immediate impact of inflation on realized returns is given by:

ory ——p (Ae = Ar)
041 1—po

®,

which is positive in case of relative information stickiness in discount rates (A, > A.). The
discount rate does not fully adjust to inflation news, while the cash flow forecast does. In later
periods, the discount rate is slowly adjusted upwards, and the impact on real returns is negative.

Furthermore, we can trace out the impulse response of the return with respect to past inflation

Oryq _ A=) = (M) (1= Ao) 11 7—1\
e 1 ¢ (L=pL7), 5 =0,

which can be restated as:

Oy (M) (1= Apg) (1= M) — (Ae) (1 — Acpg) (1 — )‘C)(bj—&-l i>0
omy—j 1—p¢ R
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Figure 2: IMPULSE RESPONSE TO INFLATION
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(67‘;%) and cumulative nominal returns with respect to inflation shock of 1 pp at £k = 0. We use p = 0.95 and ¢ = 0.90
for A, € {0.10,0.20,0.30}. Finally, we use Ac = 0.

To develop a better understanding for the model, we consider a calibrated version of the
model at annual frequencies. We use p = 0.95. The AR(1) coefficient of inflation ¢ = 0.90 and
we explore different values of A, € {0.10,0.20,0.30}. To simplify the analysis, we abstract from

stickiness on the cash flow projection side: A, = 0.

Figure 2 traces out the impulse response of log returns (8?7;’“ ), the log dividend yield (8[3)7;:’“),

. . . ord .
cumulative real log returns (6;:;’“ ) and cumulative nominal log returns (—5=*) with respect to
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a one percentage point surprise increase in the rate of inflation at & = 0. Upon impact, an
increase in inflation produces high positive realized real returns (top left panel) and a lower
dividend yield (top right panel). Since a fraction of investors failed to update their inflation
expectations, the nominal discount rate is set too low, thus pushing up the stock price. This
effect is larger when inflation expectations are stickier. At k = 1, one period later, an additional
fraction (1—\,) revises their inflation expectations upwards to the rational level, pushing up the
discount rate, delivering even larger real negative returns. The cumulative real return at £k =1
is always negative. After that prices gradually recover. After 10 years, the dynamics of returns
have largely died out. The last plot shows cumulative nominal log returns. Figure 2 plots the
same impulse responses starting at & = 1. These responses are what we measure in the data.
Even when only 10% of investors fail to adjust, the cumulative impact on long horizon returns
exceeds the effect we measure in the data (see Section 4).

These dynamics imply that the returns expected by a fully rational agent are lower than
normal after an inflation shock. That is apparent from the returns’ impulse response starting
at k = 1. The stickiness of discount rates imputes predictability to real returns. The slope
coefficient in a projection of real returns 7,1 on inflation 7, controlling for all other inflation

lags, can be recovered from:

or 1=\, 1—X) — (1= X 1— A
877'75 1-— pd)
In our benchmark case, the slope coefficient is given by
1—(1=MXpop)(1 = A
b, = — ( pP)( )¢’ (6)

1—pg¢

which is unambiguously negative if 0 < ¢ < 1 . Higher inflation predicts lower real returns next

period. After that, expected returns recover to normal as investors update:

art+1+j _ ()\r)j(l — Aepg) (1 — )‘T)¢j+1 i>1
omy 1—po D
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Figure 3: IMPULSE RESPONSE AFTER INFLATION
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Notes: Plot of the impulse response (in pps) of log real returns (agﬂtk ), the log dividend yield, cumulative real returns

(8%%) and cumulative nominal returns with respect to inflation shock of 1 pp at k = 0. We use p = 0.95 and ¢ = 0.90
for A, € {0.10,0.20,0.30}. Finally, we use A = 0.

which is positive. Figure 4 provides an overview of the slope coefficient in the return predictabil-
ity regression in the calibrated model with only discount rate stickiness. The graph plots the
slope coefficient against the degree of stickiness, for various AR(1) coefficients. The slope coef-
ficients are always negative. However, if inflation is highly persistent, then we observe strong
predictability even if fewer than 10% of investors fail to adjust. However, as persistence declines,

much more stickiness needed in order to generate significant return predictability.
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Figure 4: RETURN PREDICTABILITY
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flation against A, the fraction of investors not adjusting discount rates. We use p = 0.95 and ¢ € {0.50, 0.60, 0.70,0.80,0.90}.
Finally, we use A = 0.

If local stock investors do not fully incorporate recent declines in the local rate of inflation
below its historical mean when setting inflation expectations, and, as a result, they use sticky
nominal discount rates that are too high to price nominal cash flows in countries with lower than
global inflation, then stocks are actually ‘cheap’ in countries with lower than average inflation.
The stock market investors’ nominal discount rate 7® responds sluggishly to news about the
path of future of inflation and that raises the dividend yield above its fundamental value when

$

true expected inflation declines: D/P = r® — ¢®. When inflation is coming down, investors use

a nominal discount rate r® that is too high and hence underprice the stocks.

3 Inflation and Returns Across Countries

We study a panel of countries to learn about the relation between stock returns and inflation.

14



3.1 Data

We collect data from Global Financial Data to construct a panel of developed countries and
emerging market countries. For each of these countries, we gather returns on a value-weighted
stock market index, the Consumer Price Index, the return on a 10-year Government Bond index,
as well as the T-bill returns. The sample starts in 1950 and ends in 2012. We supplement the
GFD stock return data with MSCI stock index data when possible. The 10-year government
bond indices were also constructed by GFD. The Total Return Bond indices are based upon
the yields on 10-year Government bonds unless otherwise indicated. Where no 10-year bond
was available, the bond closest to a 10-year bond was used. For each country, GFD provides
detailed information on the construction of the bond. The separate data appendix provides a
list of country codes.

The comprehensive list of countries for which we have stock return data, T-bill data and
inflation data is in the separate appendix. We refer to this as the stocks-only panel. The sample
starts with 10 countries in 1950 and ends with 46 countries in 2012. The limited panel of all
countries for which we have stock, bond as well as T-bill and inflation data starts with only
10 countries in 1950, and ends with 31 countries in 2012. We refer to this as the bonds/stocks
panel.

Throughout the paper, we report moments of log returns, simply because that renders the

relation between nominal and real returns additive. II;_j_; = Ccl;ilik is the inflation rate

over k periods. Lowercase symbols denote logs. m;_i_, is the log of the inflation rate over k

periods. Rf_k _,; is the nominal gross return on a risky asset. rf_k _,; is the log of the gross

returns in dollars. Rx;_p_¢ = % is the multiplicative excess return on the risky asset.
t—k—t

rTy_p_t = log Ry gy —log Rf_k_)t is the log excess return. Finally, Ry , ., = gz:’;:z is the real

return on the asset in local units of consumption, while r; , ., = log R;_j_; —logIL;_j_; is the

log of the real return in local units of consumption. Rf_k _,; is the gross return in local currency.
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3.2 Country-level Evidence on Inflation and Returns

While most of the literature on inflation hedging and stocks focuses on inflation in its entirety,
our paper shifts attention to the country-specific component of inflation. This country-specific
component is economically relevant. To establish the country-level facts, Table 1 lists the key
moments of log inflation and log returns. The first column is the cross-sectional mean of the
time-series average of inflation (returns). The second column reports the cross-sectional standard
deviation. For each country, the time series average is computed over the sample that starts
when that country enters our panel. We consider investment horizons ranging from 1 month to
12 months. At the one-month horizon, the average annualized rate of inflation in our sample
is 4.15 %, while the cross-sectional standard deviation of annualized average inflation is 1.9%.
We also report the R? in a regression of inflation on average global inflation. Global inflation
accounts for 23% (1-month horizon) to 51% (12-month horizon) of the total variation in inflation
for the average country in the sample. This confirms that there is a large common component
in inflation (see, e.g., Henriksen, Kydland and Sustek (2013)). At annual frequencies, average
global inflation accounts for up to half of country-level variation in inflation. We focus on the
country-specific half of inflation variation, because we can develop sharper statistical inference
about the response of asset markets to the country-specific component in inflation.

Finally, Table 1 also report real log returns and log excess returns. The average real log return
on stocks is 4.75% per annum at the one-month horizon. The average equity premium is only
3.11% per annum at the one-month horizon. This is mostly due to the fact that many countries
enter the sample in the last two decades. Importantly, there is no statistically significant relation
between average inflation and average real stock returns at country level. Figure 5 plots average
log real returns for stocks, bonds and bills (in deviation from the global mean) at the 1-month
horizon against average inflation in deviation from the global mean. For each country, the global
mean is computed over the sample period that country is part of the panel. Higher than average

inflation does not lead to lower than average real stock returns.
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Table 1: COUNTRY-LEVEL EVIDENCE ON INFLATION AND RETURNS

This table reports the cross-sectional mean/standard deviation of country-level time-series averages of inflation and returns.
Annualized log k-month returns and inflation. The countries are sorted by year-over-year inflation realized at month ¢ — 1
(m¢—13—¢t—1). The sample is 1950-2012. The data is monthly. This table also reports the R? in a regression of inflation
on average global inflation. The Bonds/Stocks panel includes Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan,
Philippines, Poland, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the
U.S.. The sample starts with only 10 countries in 1950, and ends with 31 countries in 2012.

Horizon 1-month 3-month 12-month

Moments X-Mean X-Std X-Mean X-Std X-Mean X-Std
Panel A: log inflation L

inflation Mean 4.15 1.90 4.14 1.88 4.10 1.84
std 2.04 0.68 2.38 0.80 3.15 1.33
R? 0.23 0.12 0.35 0.17 0.51 0.22

Panel B: nominal log returns in local currency Tf—»u—k
T-bills Mean 5.79 2.21 5.78 2.20 5.78 2.15
std 1.07 0.61 1.83 1.02 3.49 1.81
bonds Mean 8.30 2.93 8.29 2.94 8.13 2.80
std 7.88 5.41 8.21 4.86 8.81 4.90
stocks Mean 8.91 3.55 8.98 3.58 8.94 3.68
std 21.53 5.12 23.31 5.46 25.17 5.92
Panel C: real log returns in local units of consumption T;_M_'_k
T-bills Mean 1.64 1.10 1.64 1.09 1.68 1.12
std 2.00 0.66 2.28 0.62 3.02 0.83
bonds Mean 4.15 2.14 4.14 2.17 4.03 2.11
std 8.24 5.30 8.72 4.79 9.35 4.80
stocks Mean 4.75 2.59 4.84 2.57 4.84 2.81
std 21.68 5.14 23.53 5.49 25.71 5.87

Panel D: log excess returns in local currency rzf;urk
bonds/T-bills Mean 2.51 1.77 2.50 1.78 2.35 1.65
SR 0.36 0.18 0.34 0.18 0.32 0.20
stocks/T-bills Mean 3.11 2.89 3.19 2.85 3.16 3.04
SR 0.16 0.15 0.15 0.14 0.14 0.13
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Figure 5: INFLATION AND REAL RETURNS AT COUNTRY-LEVEL
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Notes: For each country in the sample, the figure plots the time-series of average log real returns (annualized) in deviation
from the global mean against average log inflation (annualized) in deviation from the global mean at the 1-month horizon.
We plot stock returns (‘diamonds’), bond returns (‘circles’), and returns on T-bills (‘stars’). We compute deviations from
the global mean that corresponds to the specific time period a country is in the sample.

4 Incomplete Pass-Through of Expected Inflation to Asset Mar-

kets

An asset is commonly defined as a perfect inflation hedge if its returns move one-for-one with
expected inflation and inflation surprises. This section examines the cross-country relation
between the country-specific component of expected inflation and stock, bond and T-bill returns

in the cross-section.
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4.1 The Cross-Section of Expected Inflation and Returns

In their seminal paper, Fama and Schwert (1977) define an asset to be a perfect inflation hedge
if the asset has betas of unity in a multivariate time-series regression of returns on expected and
unexpected inflation. Fama and Schwert (1977) conclude that U.S. stocks are ineffective hedges
against shocks to overall inflation, in line with the earlier results by Lintner (1975) and Jaffe
and Mandelker (1976). These results have been confirmed in international data (see, e.g., Solnik
(1983) for early evidence from a short and small sample, and, more recently, Erb et al. (1995)
on a longer sample). Bekaert and Wang (2010)) finds similar results in international data, but,
the statistical evidence is weak.

To summarize, the consensus view is that the time-series relation between nominal stock
returns and inflation innovations is statistically weak and typically negative, at least at short
horizons. When forecasting returns with inflation in a time-series regression, one needs an
estimate of the average rate of inflation of that country. A negative slope coefficient means that
real returns are lower when inflation is higher than average for that country. This country-
specific average is hard to estimate, possibly because it varies over time. Instead, we investigate
the cross-sectional relation between expected inflation and asset returns by sorting countries
into portfolios.®

We consider an AR(1) process for inflation in these countries:

m=(1-¢)0+¢mi_; +ul_q, (7)

where —1 < ¢ < 1 is the AR(1) coefficient and 6 is the unconditional mean. We use lagged
inflation as a measure of expected inflation in the cross-section. If countries share the same ¢ < 1
and # parameters, then lagged year-over-year inflation is a perfect measure of short-run inflation

expectations. Alternatively, if inflation is a unit root process with ¢ = 1 and 0 = 0, then lagged

8This portfolio sorting is equivalent to running cross-sectional non-linear regressions of returns on expected
inflation and inflation innovations, one for each time observation, without restrictions on how the coefficients
change over time. A negative slope coefficient means that real returns are lower when inflation is higher than
the global average at that time, irrespective of that country’s average rate of inflation. Non-linear cross-sectional
regressions do indeed produce similar results to the portfolio sorts, but only if we allow the coefficients to vary
over time. We do not need to estimate the country-specific average inflation rate.
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inflation is always the best forecast.” We use realized inflation between ¢t — 13 and ¢ — 1, denoted
m_13¢—1, as a measure of expected inflation at t. We use year-over-year inflation to eliminate
issues of seasonality in the CPI. The 1-month lag ensures that this an implementable investment

strategy. 10

4.1.1 Sorting by Lagged Inflation

We sort countries into quintiles by lagged inflation. We start with the sample of countries
for which we have bond and stock returns, as well as inflation. The sample starts out with
10 countries in 1950 (Germany, Italy, the United States, France, Canada, Sweden, Japan, the
United Kingdom, Spain and Australia) and it ends with 31 countries in 2012. Australia and
New Zealand only report quarterly CPI data. We simply impute the last quarterly CPI level to
the next two months in the results reported below, but we also checked the robustness of our
results when we exclude these two countries.

Figure 6 plots the composition of the portfolios re-sorted by year-over-year inflation at the end
of each month over time. There is a lot of variation in the composition of the portfolios, but at the
country-level, there is quite some persistence. For example, the 1-month rank-autocorrelation
for the U.S. is .89, but the one-year rank-autocorrelation is only 0.37. The average one-month
autocorrelation for all countries for which we have data over the entire sample is also 0.89. The
median portfolio allocation for the U.S. is the middle one.

Table 2 reports results obtained when countries are resorted each month into quintiles based
on the lagged annual inflation rate. The standard errors were generated by bootstrapping 10,000
samples from the data. We start with the results at the 1-month horizon. The first panel reports
pre-sort annual inflation and subsequently realized inflation over the next month (annualized).
During the 12 months preceding the sort, countries in the fifth quintile recorded inflation of

8.91%, while countries in the first quintile recorded a 1.79% rate. The 7.12 % spread in lagged

9 Atkeson and Ohanian (2001) argue that the current rate of inflation is probably the best out-of-sample
forecast for actual inflation. Atkeson and Ohanian (2001) consider a class of Phillips curve-based models to
forecast U.S. inflation. They show that the random walk model outperforms this class of models.

However, we do not have vintage data for most of these countries. Data revisions, though much less common
for the CPI than for other macro-economic data, may still be an issue in some countries. We do obtain similar
results when sorting by alternative measures of inflation expectations.
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Table 2: LAGGED-INFLATION-SORTED PORTFOLIOS

Time-series averages of annualized log k-month returns on portfolios. The countries are sorted by year-over-year inflation
realized at month t—1 (m;—13-¢—1). The portfolios are re-sorted each month. The sample is 1950-2012. The data is monthly.
The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel,
Ttaly, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore,
South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S.. The sample starts with only 10
countries in 1950, and ends with 31 countries in 2012.

Horizon 1-month 3-month  12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation Ty ik
sorted Mean 1.79 290 4.03 5.30 8.91 7.12 7.13 7.17
std 2.07 229 276 320 4.24 3.12 3.12 3.12
realized Mean 2.54 3.08 4.00 4.71 7.32 4.78 4.66 4.22
std 1.13 1.11 1.30 1.40 1.68 1.73 2.06 3.33
Panel B: nominal log returns in local currency rtﬁ—»t-f—k
T-bills Mean 4.16 4.75 5.55 6.38 8.26 4.10 4.09 3.99
s.e. 0.07 0.08 0.11 0.13 0.17 0.15 0.25 0.48
std 0.56 0.66 0.84 1.00 1.35 1.14 1.95 3.81
bonds Mean 6.44 6.80 6.46 8.05 9.77 3.33 3.57 3.79
s.e. 0.48 0.53 0.55 0.52 0.59 0.65 0.67 0.97
std 3.79 4.18 4.40 4.10 4.64 5.06 5.58 7.07
stocks Mean 10.87 10.96 11.21 9.50 10.27 -0.60 0.00 1.14
s.e. 1.66 1.82 1.81 1.83 1.92 1.57 1.80 1.95
std 13.08 14.46 14.32 14.37 15.18 12.31 13.26 15.10
Panel C: real log returns in local units of consumption rzﬁtJrk
T-bills Mean 1.62 1.66 1.55 1.67 0.94 -0.67 -0.56 -0.23
s.e. 0.14 0.15 0.16 0.17 0.21 0.22 0.22 0.32
std 1.10 1.10 1.26 1.34 1.59 1.67 1.86 2.60
bonds Mean 3.90 3.71 246 3.34 245 -1.44 -1.09 -0.43
s.e. 0.52 0.56 0.60 0.55 0.61 0.68 0.70 0.97
std 4.07 4.38 4.73 434 4.85 5.33 5.82 7.14
stocks Mean 833 7.88 7.21 4.79 295 -5.38 -4.65 -3.08
s.e. 1.66 1.83 1.82 1.84 1.92 1.58 1.79 1.99
std 13.11 14.55 14.40 14.47 15.23 12.42 13.31 15.31
Panel D: log excess returns in local currency 1"zfﬁt+lC
bonds/T-bills Mean 2.28 205 091 1.67 1.51 -0.77 -0.53 -0.19
s.e. 0.48 0.53 0.55 0.51 0.56 0.63 0.63 0.86
stocks/T-bills Mean 6.71 6.21 5.65 3.12 2.00 -4.70 -4.09 -2.85
s.e. 1.66 1.83 1.82 1.83 1.92 1.57 1.80 2.01
stocks/bonds Mean 4.43 4.17 4.75 1.45 0.49 -3.93 -3.56 -2.65
s.e. 1.71 184 186 1.83 191 1.59 1.76 1.88
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inflation (m_13-4—1) translates into a 4.78 % spread in realized inflation (my_¢112). Hence,
lagged inflation is a reliable measure of expected inflation on the part of rational investors.
Countries in the last quintile have also experienced inflation that is more than twice as volatile
(4.24%) as that in the first quintile (2.07%).

The second panel reports nominal bond and stock returns in local currency (rf ~.t+5) on these
inflation-sorted portfolios. The returns on T-bills increase by 4.10 % from the first to the last
quintile. While nominal bond returns increase by 3.33 % from the first to the last quintile, not
enough to keep up with inflation, nominal stock returns actually decrease by 0.60 %.

The third panel reports the implications for real bond and stocks returns (r;_,,,). Since
we report log returns, the real returns are the nominal returns less the rate of inflation. For
example, the average nominal stock return in the first quintile is 10.87%, the realized rate of
inflation is 2.54%, and the real rate of return is the difference, 8.33%. Real stock returns decrease
monotonically from 8.33% per annum to 2.95 % per annum in the last portfolio, while real bond
returns decrease from 3.90 % per annum to 2.45 % per annum. Hence, both bonds and stocks
are imperfect hedges against expected inflation, but stocks are by far the worse hedges. The
spread in real stock returns between quintiles one and five is 5.38 % per annum (s.e. of 1.58 %).

Real T-bill returns are roughly constant across these portfolios. In that sense, sorting by
lagged inflation produces very different results from country sorts by nominal interest rates''
(see, e.g., the work by Verdelhan (2010)), which produce mostly real interest rate variation.
Clearly, real interest rate variation is not driving our results.

Finally, the fourth panel in Table 2 reports the excess returns in local currency (r:cf e +k).
These local currency excess returns can also be interpreted as the approximate returns earned
by currency-hedged foreign investors. As a result of this imperfect hedging by local stocks
against expected inflation, the equity premium on local stocks declines from 6.71 to 2.00 %
as we increase expected inflation by switching from the first to the last quintile. The spread
between the extreme quintiles is 4.70 % per annum (s.e. of 1.57 %). We also found that the

inter-quintile spread in the equity premium of local stocks over local bonds is almost as large:

1 Appendix F in the separate appendix reports results for sorts of countries by nominal interest rates.
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3.93% per annum. There is a marked compression of the returns on equities and other asset

classes in the highest inflation quintiles.

4.1.2 Sorting by Lagged Inflation in Deviation from Average Inflation

When countries have different (unconditional) mean rates of inflation (6 in (Equation 7)), but
the same persistence, then it might be more informative to use lagged inflation in deviation from
the mean as a measure of expected inflation in the cross-section. The results are even stronger
when we focus on countries with currently unusually high or low inflation. Table 3 reports
the results obtained when we sort by lagged inflation in deviation from that country’s 10-year
average. The spread in real stock returns at the one-month horizon between the first and the
last quintile is 4.99%. In the highest quintile, we now exclusively have countries who currently
experience unusually high inflation, rather than countries that on average have experienced high
inflation.

We were conservative in using the 1-month lag of year-over-year inflation. If we adopt an
even more conservative approach, and we use the year-over-year inflation rate realized at the end
of month ¢ — 3 to sort countries at the end of month ¢, to allow investors more time to respond,
then we obtain a slightly smaller spread in real stock returns between the first and fifth quintile
of 4.75%, while the same spread for bonds is only -1.57 % per annum .

High inflation countries do not yield low real returns; only countries with currently abnor-
mally high inflation. When we sort countries by average inflation realized over the past 10 years
(our proxy for ) instead, we do not observe similar patterns. These results are reported in Ta-
ble A10 in the separate appendix. Nominal stock returns fully compensate for higher inflation
in countries which have experienced high inflation on average. In fact, stocks do slightly better
in real terms in countries which have on average experienced high inflation over the past decade.
The spread in nominal stock returns between the first and the last quintile is 5.34%, compared
to a 4.42% difference in realized inflation. Over long periods of time, inflation expectations have
no effect on real stock returns. Hence, we can rule out country-fixed effects as an explanation

of our results. Not surprisingly, average inflation has no significant effect on real bond returns
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Table 3: LAGGED-INFLATION-DEVIATION-SORTED PORTFOLIOS

Time-series averages of annualized log k-month returns on portfolios. The countries are sorted by year-over-year inflation
minus 10-year inflation realized at month ¢ — 1 (m¢—13—¢t—1 — mt—121—¢t—1). The portfolios are re-sorted each month. The
sample is 1950-2012. The data is monthly. The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan,
Philippines, Poland, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the
U.S.. The sample starts with only 10 countries in 1950, and ends with 31 countries in 2012.

Horizon 1-month 3-month  12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation LI
sorted Mean -5.07 -2.01 -0.60 0.39 221 7.27 7.27 7.34
s.e. 0.25 0.12 0.07 0.08 0.10 0.25 0.44 0.86
realized Mean 4.34 3.84 3.89 426 5.77 1.43 1.49 1.15
s.e. 0.19 0.16 0.16 0.18 0.22 0.25 0.28 0.41
Panel B: nominal log returns in local currency Tf;)tﬁ»k
T-bills Mean 6.64 5.68 5.37 5.34 6.46 -0.18 -0.16 -0.18
s.e. 0.13 0.12 0.11 0.11 0.13 0.13 0.22 0.44
std 1.03 090 0.84 0.86 0.99 1.00 1.70 3.30
bonds Mean 9.37 7.38 7.00 7.08 6.99 -2.38 -2.07 -1.33
s.e. 0.60 0.56 0.52 0.47 0.52 0.66 0.68 0.95
std 4.79 4.37 4.08 3.71 4.12 5.25 6.15 6.73
stocks Mean 12.96 11.46 9.74 9.64 9.40 -3.56 -4.24 -3.21
s.e. 1.83 1.74 178 1.77 1.94 1.65 1.85 2.31
std 14.42 13.69 13.98 13.99 15.33 12.97 14.43 16.84
Panel B: real log returns in local units of consumption T:HtJrk
T-bills Mean 230 1.84 1.48 1.08 0.69 -1.61 -1.65 -1.33
s.e. 0.19 0.17 0.16 0.16 0.20 0.24 0.24 0.27
std 1.34 129 121 1.24 1.49 1.69 1.74 2.21
bonds Mean 5.03 3.54 3.11 282 1.22 -3.81 -3.56 -2.48
s.e. 0.63 0.58 0.55 0.51 0.56 0.70 0.72 0.99
std 494 459 4.31 4.03 445 5.51 6.53 6.84
stocks Mean 8.62 7.63 5.85 5.38 3.63 -4.99 -5.74 -4.36
s.e. 1.85 1.75 1.79 1.79 1.95 1.68 1.90 2.33
std 14.54 13.73 14.03 14.07 15.42 13.19 14.70 16.97
Panel C: log excess returns in local currency r:r:f_>t+k
bonds/T-bills Mean 2.73 1.71 1.63 1.74 0.53 -2.20 -1.91 -1.15
s.e. 0.59 0.55 0.51 047 0.51 0.66 0.67 0.89
stocks/T-bills Mean 6.32 5.79 4.37 4.30 2.94 -3.38 -4.09 -3.03
s.e. 1.84 1.74 178 1.79 1.94 1.65 1.84 2.27
stocks/bonds Mean 3.59 4.08 2.74 2.56 2.41 -1.18 -2.18 -1.88
s.e. 1.83 1.79 1.82 1.81 1.94 1.71 1.85 2.39
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either. The inter-quintile range in average nominal bond returns is 4.65%.

4.1.3 Robustness

We have established that the pass-through of expected inflation to nominal stock returns is slow
and incomplete. The local component of expected inflation is a powerful predictor of real returns
on stocks in the cross-section of countries: When a country’s expected inflation rate is higher
than the global average, subsequent real returns and excess returns are lower for stocks, but not
for bonds. The size of the effect on real stock returns is roughly equal to the rate of inflation,
in deviation from the global average. This is not true in the time-series dimension: When a
country’s rate of inflation is higher than average for that country, this has a small, negative but
statistically insignificant effect on real returns (see Bekaert and Wang (2010) for a survey of the
time-series evidence).'?

This cross-sectional relation between asset returns and inflation is confirmed when we limit
the sample to developed countries. The unbalanced panel includes: Australia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the U.K. and the U.S. These results
are reported in Table A12 in the separate appendix.

Real stock returns decline from 8.04 % per annum in the first quintile to 3.71 % in the last
quintile, a decline of 4.32 % per annum (s.e. of 1.51 %). For bonds, the corresponding spread
is only 0.94 %. This pattern results in a large decline in the equity premium of 3.66 % from
the first to the last portfolio. As we increase the holding period, these spreads decrease. The
spread in real returns decreases from 4.32 % at the one-month horizon to 4.08 % at the 3-month
horizon, and 2.72 % at the 12-month horizon. We also consider a balanced panel of countries
(Belgium, Canada, France, Germany, Italy, Japan, the Netherlands, Spain, Sweden, the United

Kingdom and the United States) that report data at the start of the sample. When we sort these

2In their survey paper, Bekaert and Wang (2010), who build a large panel of countries to investigate the
usefulness of stocks in hedging inflation risk, report negative slope coefficients on inflation innovations and expected
inflation. When Bekaert and Wang (2010) control for industrial production growth in a multivariate regression
of stock returns on inflation innovations and output growth, some of these inflation betas of stocks switch signs
and become positive.
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11 countries into three portfolios, we still record a 2.09% spread in real stock returns between
the highest and the lowest portfolio. The spread in realized inflation over this period is only
2.42% per annum. On the other hand, the spread in real bond returns is only 1.20%. Higher
local expected inflation implies lower real stock returns.

There is an important sample selection effect in this dataset. Countries which have expe-
rienced high and volatile inflation are less likely to issue local currency bonds. Furthermore,
if these countries do start issuing these bonds, they will do so after inflation has decreased.'”
When we add the countries who have not issued long-term bonds in local currency, the relation
between stock returns and expected inflation increases becomes convex. Appendix D of the
separate appendix provides detailed results for the extended stocks-only sample. When we sort
countries by lagged inflation, the last quintile includes countries with high and volatile inflation
(see Table A14 in the separate appendix). Average, realized inflation in the last quintile is 11.08
% per annum, while the volatility of inflation in the last quintile is 2.40%, which is more than
double the volatility of inflation in the first quintile. There is still a 6.61 % spread in the real
stock returns between the first and the last quintile, but there is a large increase in nominal
stock returns from the fourth to the fifth quintile. For countries in quintile 5, the average lagged
inflation rate is 13.77%, compared to only 6.00% in the fourth quintile. Average nominal stock
returns increase from 9.67% in quintile four to 14.27% in quintile five, an increase of 4.60 %. By
comparison, the difference in realized inflation rates between quintiles four and five is closer to
5.40 %. Hence, there is a robust though incomplete pass-through of inflation to nominal stock
returns.'* When sorting by lagged inflation in deviation from the mean, the results are even
stronger: the spread in real stock returns in real stock returns between the first and the fifth

quintile is 10.15% at the 1-month horizon. In this case, the last quintile contains countries with

13 This is borne out by the numbers reported in Table A9 in section Appendix D of the separate appendix.
The average rate of inflation in this extended panel is much higher (6.41% per annum), while the cross-sectional
standard deviation of average inflation is 5.82%, almost three times higher than in the bond/stocks sample.

1411 macro-economic regimes characterized by high and volatile inflation, nominal stock returns respond almost
one-for-one, even at the 1-month horizon, to variation in expected inflation. In this extended sample, the resulting
relation between real stock returns and lagged inflation is convex. It starts out with a very steep slope at low
rates of inflation and then flattens at high rates of inflation. This confirms Liew (1995)’s findings who found
that the Fisherian relation between inflation and stock returns is restored when inflation is sufficiently high and
volatile. Similarly, for currency markets, Bansal and Dahlquist (2000) report that uncovered interest rate parity
works better in high inflation environments.
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less volatile inflation (see Table A15 in the Separate Appendix): the standard deviation is 3.12%

in the last quintile versus 9.96% in the first quintile.

4.2 Pass-Through Dynamics in Stock and Bond Markets

There is a large difference in the dynamics of the bond and stock returns in response to a change
in expected inflation: Bond prices respond immediately to inflation news, but stocks respond

slowly.

4.2.1 Sorting by Lagged Inflation

To illustrate these dynamics, Figure 7 plots the nominal (real) returns spreads (the fifth minus
the first quintile) against the holding period on the x-axis in the top (bottom) panel. The
countries are sorted by lagged inflation. The composition of the portfolios is fixed as we increase
the holding period. In the left panels, we plot the the response of stock returns. At the one-month
holding period, nominal stock returns do not respond to the difference in expected inflation. At
the 12-month holding period, the spread is still only 1.14 % per annum. On the other hand,
the spread in nominal bond returns, shown in the right panels, does respond at the one-month
horizon; it starts at 3.81 % per annum.

The bottom panel plots real returns. As we increase the holding period, the spread in real
stock returns decreases from 5.23 % at the one-month horizon to 3.00% at the 12-month horizon,
while the spread in real bond returns decreases from 1.26% to 0.54 % per annum. These effects
are transitory. After five years, the gap in real stock returns has closed completely. Recall that
countries in the last quintile have experienced more volatile inflation. Clearly, the bond return
spread is eliminated much faster than the stock return spread. This is suggestive of sluggish
adjustment in the stock market.

The holding period matters. Boudoukh and Richardson (1993) examine the inflation hedging
properties of U.S. stocks over longer holding periods, and they conclude that stocks provide an
effective inflation hedge over longer holding periods (e.g., 5 years). Our paper confirms these

findings in the cross-section. All of the effects of inflation on real stock returns that we have
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Figure 7: DYNAMICS OF RETURN SPREADS ON PORTFOLIOS SORTED BY LAGGED INFLATION

Panel A: Nominal Returns on High-minus-Low Strategy in Inflation Quintiles
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Notes: The top (bottom) panel plots the time-series average of log nominal (real) returns (annualized) on quintile 5 minus
quintile 1 against the holding period. The left panel is for stocks. The right panel is for bonds. The countries are sorted by
lagged year-over-year inflation (m¢—13-—¢t—1). The grey areas depict 2 s.e. bands around the point estimates. The sample
includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan,
Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore, South Africa,
Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K and the U.S. The sample starts with 10 countries in 1950, and ends
with 31 countries in 2012.

documented disappear at horizons in excess of 5 years.

29



4.2.2 Sorting by Lagged Inflation in Deviation from the Mean

However, when we sort by lagged inflation in deviation from the 10-year average, the impact on
real stock return differences initially increases and is much more persistent. Figure 8 plots the
nominal (real) returns spreads (the fifth minus the first quintile) against the holding period on
the x-axis in the top (bottom) panel. The composition of the portfolios is fixed as we increase
the holding period. At the 60-month horizon, the spread in real stock returns is still 4.01%, while
the spread in real bond returns is only 1.13%. Most of the catch-up after the first year seems to
take place in countries with high inflation over the past 10 years, but not in countries that have
transitioned to high inflation recently. These findings are consistent with the sticky nominal
discount rate model in which stock investors overweight historical inflation but underweight
recent inflation.

As a result, the real stock stock response at one month is -81 bps (6.23 divided by 7.35)
per 100 bps of inflation-deviation difference between the quintiles. At the 12-month (60 month)

horizon, the response is 59 (51) basis points.

4.3 Stability of the Cross-sectional Relation between Expected Inflation and

Returns

The relation between inflation and returns varies over time. In the left panel, Figure 9 plots the
cumulative log return on a long position in stocks and a short position in bills. The dashed line
plots the first quintile (low inflation) and the full one plots the last quintile (high inflation). The
equity premium is consistently higher in low inflation portfolios than in high inflation portfolios.
The right panel shows the equivalent cumulative returns for long positions in equity and short
positions in bonds. In the highest inflation quintile, investors with this long-short position have
lost money over the past six decades.

The spread in real stock returns between the extreme quintiles in the stock/bonds sample
(the stock-only sample) varies from -11.00% (-12.80%) in the 50s to -10.92% (-11.57%) in the 60s,
-2.85% (-9.86%) in the 70s, -1.18% (-2.33%) in the 80s, -9.62% (-4.29%) in the 90s, and 1.53%

(-.41%) in the 00s. Hence, the last decade is the only exception. Stocks of countries with low
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Figure 8: DYNAMICS OF RETURN SPREADS ON PORTFOLIOS SORTED BY LAGGED INFLATION
IN DEVIATION FROM THE AVERAGE

Panel A: Nominal Returns on High-minus-Low Strategy in Inflation Quintiles
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Panel B: Real Returns on High-minus-Low Strategy in Inflation Quintiles
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Notes: The top (bottom) panel plots the time-series average of log nominal (real) returns (annualized) on quintile 5 minus
quintile 1 against the holding period. The left panel is for stocks. The right panel is for bonds. The countries are sorted by
lagged year-over-year inflation (m¢—13-¢—1). The grey areas depict 2 s.e. bands around the point estimates. The sample
includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan,
Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore, South Africa,
Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K and the U.S. The sample starts with 10 countries in 1950, and ends
with 31 countries in 2012.

realized inflation consistently deliver higher average log excess returns over the entire sample,

even though the differences narrow considerably in the 70s and 80s. By contrast, we only see
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Figure 9: CUMULATIVE STOCK RETURNS ON INFLATION-SORTED PORTFOLIOS

Panel A: Equity minus T-Bills Panel B: Equity minus Bonds
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Notes: The figure plots cumulative log returns on a long position in stocks and a short position in bills in the left panel
(bonds in right panel) for the first and the last quintile of the inflation-sorted countries. The countries are sorted by year-
over-year inflation realized at month ¢ — 1 (m¢—13-5¢—1). The portfolios are re-sorted each month. The sample is 1950-2012.
The data is monthly. The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland,
Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S.. The sample
starts with only 10 countries in 1950, and ends with 31 countries in 2012.

real bond return differences in the first three decades.'® The same numbers for the portfolios
sorted by lagged inflation in deviations from the 10-year average are: -13.53% (-13.83%) in the
50s, -12.05% (-12.13%) in the 60s, -4.56% (-10.30%) in the 70s, 2.77% (-12.13%) in the 80s,
1.78% (-2.92%) in the 90s, and -4.50% (-4.91%) in the 00s.

This cross-sectional relation between expected inflation and real returns break down in the
late 90s, exactly when stocks around the world switched from positive to negative bond betas.
When global bond markets signal that higher expected inflation goes hand-in-hand with lower
discount rates (see Appendix B of the separate appendix), the cross-sectional spread in real
stock returns between the highest and lowest inflation quintile shrinks. This is exactly when the
risk-based explanation would imply that bets against inflation would be most profitable, because
the negative covariance signals that high expected inflation states of the world are perceived to

be good for the average investor (e.g., when output growth is dominated by demand shocks).

5Detailed results in Table A1l in the on-line appendix.
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Around the same time, there was also a noticeable decrease in the persistence of inflation
around the world. This decline in persistence may partly be due to changes in the monetary
policy framework which have taken place in most developed countries starting in 1990s (Wright
(2011)). In the last decade, the autocorrelation of inflation actually turned negative for the
average country in our sample (see Appendix C of the separate appendix).' When inflation
is not persistent, sticky nominal discount rates have a much smaller impact on valuations (see
section 2). Hence, the time variation in the high/low inflation spread seems broadly consistent
with the sticky discount rate hypothesis.

In the next section, we explicitly demonstrate that the time variation in the spreads is con-
sistent with the sticky discount rate model: higher current inflation spreads and lower historical

inflation predict larger future real return spreads in the data.

4.4 Time-Variation in Pass-Through

This section provides direct time series evidence that stock market investors overweight historical
long-run inflation in setting nominal discount rates in stock markets, consistent with the sticky
nominal discount rate hypothesis in section 2. We find that real stock returns are lower in
high inflation countries, but this difference decreases as long-run inflation increases in the high
inflation countries. This is not true of bond returns.

We use average inflation over the past 10 years as our measure of . To document the
incomplete pass-through of inflation to nominal returns, we run forecasting regressions of future

log return spreads between portfolio 5 and portfolio 1- for nominal returns, inflation, real returns

161t follows that lagged inflation may no longer be a good measure of expected inflation over this sample. In
section 7, we use survey measures of one-year expected inflation instead of lagged inflation, and we find that
even in the last 15 years real stocks returns are significantly lower in countries with higher than average expected
inflation, but real bond returns are not.
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and excess returns, all in logs— on predictor variables X :

5,£ L£ £ £,
Tk — il = BPo +8 Xy, (8)
5 1 T T,
Tistrk = Tioepe = B0 + B X, (9)
5 1
Ttk — Testrk = Bo+ 08X, (10)
Tw?atJrk - Tx%ﬁtJrk - /36:6 + leJXt' (11)

In Table 4, the vector of predictors X; includes inflation over the past 10 years (m)_;q_,; —
7i_19_,) and inflation over the past year (79 ; ,,—7}_;_,,). We refer to the first variable as long-
run inflation, the second variable as lagged inflation. Note that the coefficients in Equation 10
equal the coefficients in Equation 8 minus the coefficients in Equation 9. The excess returns in
Equation 11 are not clean measures of risk premia because the short leg involves interest rate
risk. To correct for the autocorrelation induced by overlapping windows and heteroskedasticity,
we report Hansen and Hodrick (1980) with 12k lags and Newey and West (1987) t-stats (with
Bartlett kernel).

The results for stocks are reported in Table 4. Panel A of Table 4 reports the results
obtained using only long-run inflation as a predictor. The first five columns report results for
Equation 8. A 100 basis point increase in long-run inflation accrued over the past 10-years
increases nominal stock returns by 79 bps at the one-year horizon to 110 basis points per annum
at the 5-year horizon. These slope coefficients are estimated precisely, even after adjustments
for autocorrelation in the errors induced by the overlap in returns and heteroskedasticity. The
pass-through of long-run inflation (over long horizons) to nominal stock returns is more than
100 percent, even at the 5-year horizon.

Next, we consider inflation. The next five columns report the same forecasting regression
results for Equation 9, with log inflation on the left hand side of the regression. A 100 basis
point increase in inflation over the past 10-years increases log inflation by only 26 bps at the
one-year horizon to 31 basis points per annum at the 5-year horizon. Hence, nominal stock

returns seem to respond too strongly to the historical rate of inflation.
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The next five columns report real returns (Equation 10). Since we work with log real returns,
the estimated coefficients equal those in the second panel minus those in the first panel. A 100
basis point increase in inflation over the past 10-years increases log inflation by 53 bps at the
one-year horizon to 79 basis points per annum at the 5-year horizon. These coefficients are
significantly different from zero. At the 2-year horizon, the effect is 95 basis points. The last
five report the results for forecasting excess returns in Equation 11.

Panel B in Table 4 reports the forecasting results that we obtained when controlling for
lagged inflation. The results are essentially unchanged, because the slope coefficients in the
regression of nominal returns on current inflation (i.e. inflation in the year preceding t) are very
small, or even negative. In Equation 8, the pass-through of past inflation (over long horizons) to
nominal stock returns is more than 100 percent, even when controlling for current inflation. On
the other hand, in forecasting actual inflation in Equation 9, current inflation is assigned a large
weight that always exceeds the weight on past inflation (at all horizons). As we would expect
in the case of AR processes, the weight assigned to lagged inflation decreases as we increase the
forecasting horizon from 0.50 to 0.33.

At the one-year horizon, the coefficient on long-run inflation (lagged inflation) in the real
returns regression (Equation 10) is 0.58 (-0.49). The coefficients on long-run inflation are close
to 90 bps at £k = 2 and k = 3. The negative loadings on current inflation in a regression of
real returns simply reflect the small or non-existent pass-though of current inflation to nominal
returns. As before, these slope coefficients are simply the difference between the coefficients in
the nominal and the inflation forecasting panel. As a result, a 100 basis bps increase in the
historical inflation difference translates into a 55 bps increase in the expected log excess return
on stocks in the fifth relative to the first quintile.'”

There is no evidence of sticky discount rates in bond markets. Table 5 reports the evidence
for bond returns. We run the same regressions with the returns on bond portfolios on the left
hand side. In Equation 8, the coefficients on long-run inflation are only about half the size of

those estimated for nominal stock returns: they vary between 58 and 49 basis points, depending

17 We report similar evidence for the larger sample of countries in the separate appendix in Table A25.
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on the horizon. As a result, real bond returns are much less sensitive to the long-run component
of inflation, while excess returns on bonds at all horizons are completely unresponsive to the
long run component of inflation. Using the Hansen and Hodrick (1980) standard errors, we
cannot reject the null that long-run inflation has no effect on real bond returns or excess returns
on bonds.

Finally, Table 6 shows the same results when controlling for the current yield spread, a
forward-looking measure of expected inflation. Panel A reports the results for stock returns.
Long-run inflation still has a large, significant effect on real stocks returns. The coefficients on
Panel B reports results for bond returns. Now, we cannot reject the null that long-run inflation
has no effect on bond excess returns at any horizon. In this case, the long-run component of
inflation no longer has any significant bearing on nominal bond returns, but still has a large and
statistically significant impact on nominal and real stocks returns, as well as excess returns.

Our empirical results are consistent with the notion that local stock market investors’ long-
run discount rates respond more slowly to local news about expected inflation than bond market

investors’ discount rates. As a result, subsequent realized returns are higher than they expect.

37



19°0- 0€'1- €¥'€- 60°0- ¥.0- OV'1- IT%- ST°0- I¢cec S¢v  P¥al €€°0 L0'c 6LT 6¢S  8T0 pas3e]
T00 6T°0 €€0 L8O ¢00 0T'0 8€'T 69C <CV'8 62°0 0’0 g9c€ 899 T¢¢l 620 €60 ¢0¢ 60F% FF9T G900 uni-Suof

¢0'0 ¢60 €0¢ €97 T60 0T'0 6€0 €L0 99’1 070 07’0 LG9°0- T0'T- L9'C¢- 1¥0- €€'0 100- 2¢00- ¥0'0- T10°0- 9uejsuod g
¢9'0- €€'1- 1€¢ 010 6.0~ 6V'1- €'V~ LT1°0- 8¢'¢c 10°¢ O00LT 9€0 €0c 98T 9¢'¢ 610 pa33e[
T0'0 000 000 000 000 800 ¥I'T 9T'¢c VIl 9¢°0 cr'0 8LE€ 999 PECT G20 820 98°T 68'€¢ 89FI 190 uni-Suof
¢0'0 €60 G0¢c 097 660 800 L¥0 060 681 €90 ¢r'0 99°0- 80'T- 6LC¢- €¥0- 8¢'0 0OT'0 LT'0 O0¥V0 TI'0 Huelsuod ¥
T19'T- 96'¢- 8L9- ¢Cc'0- L9'T- ¥6'C- 8L~  €E€0- gv'c 8I'G €88I 1¥0 I¢'T 640 66T 800 pa33e[
90’0 620 €90 92T 700 €r'0 ve€1T 19¢ ¥e'8 ce0 €7'0 §8¢ <¢€'9 LT'IT ¢T0 GZ’0 66'T SCV P6VI ge0 uni-Suop
90'0 L8'T 9¥'€ ¢99 P41 ¥1I'0 8¢'T 0¢'¢c €IV LC'T €v'0 190~ 9T'T- L0'€- 670 G¢'0 €80 LTT ¢L'C 8L0 Huelsuod €
¢e'e- 606~ 96°6- 0V'0- 0T°'¢- ¥8¥%- G9'TI- LG0- €6'C ¢9'¢ LT0C LV'O G8'0- 66'0- 61'¢c- 010 po33e[
¢I'o 990 60T L0C L0OO 02’0 08T 1€€ aL8 8¢°0 €V’0 16€ 08% 696 0T0 120 IF'c ¥9% 66'€l 85’0 uni-guo
¢r'o Lee ¢&v V6L 9¢°C 120 L9C ¢9¢ €€9 v¢'e €V'0 690- €¢'1- 60€- ¢90- 120 98T 7¥9'¢ ¢I'G QLT jueisuod (4
¢r'e- 00~ 0L°G- €€°0- 09'¢c- 09'¢- €I'8- 790 €6'€ 86'¢ LS'6T 090 Gc'0- €€'0- 89°0- V00- posS3e[
¥0'0 0T°0- €1°0- ¥¢'0- T0°0- 0T'0 9¢'T 98T VLV .20 7’0 19¢ €% 996 120 600 ¥¥'¢ LV'E 68 670 uni-Suof
¥0'0 G¢'¢ 8€'C 1€¥ 9.1 0T'0 88T 0¢'¢ 16°€ 981 I9°'0 €9°0- 08°0- ¥8'T- €€0- 0T'0 €G'T 98T 6€€ €9'T Iuesuod T
yy — mu  s)po yy — mu s)po yy — mu s yy — mu s
d g 4 g d g d g sreak ut
11 uowonbsy 07 uoynnbsy 6 uouDNbsr 8 uoyDnbsy
A+ suangas $$2029 6o) ATy suangau bop oo 411 woywpfur &.ITML suunga. 0] pUIULOU 3 UOZILOF]

‘([euaey] 1101rRg YIIM) s1els-1 (LRGT) 1S9M pue AomoN pue s3ef gz yim (0861) NPLPOH pPuR UesUR 110del oA\ "S91R1S Pojlu() o) pue wopSury] paju)
oY) ‘pue[IozZiIMG ‘Uopomg ‘uredg ‘[eSnjIoq ‘AemIoN ‘spurl[iofjoN ‘Uedef ‘A[el] ‘pue[oI] ‘©000Ir) ‘AurULIor) ‘©oueIl] ‘pUe[Ul] ‘YIRWUS(] ‘epeur)) ‘WNISoY
‘RLIISTY SOPN[OUT SALIJUNO0D PadO[eAsp JO 19SNS dY ], "POZI[enuue aIe SWIN)SI [y “e)ep A[IUOIN "Z10z-0S61 :ordueg ‘sewr) 000‘01 o[dures o) Surddeijsjooq
Aq PorRIOUSS oIv SIOLID pIRPUR)S ‘[IUOW [DRD PILIOS-oI dIv SOI[0J3I0d ‘7 [[JUOW Je UOIJRPUI IRIA-IOAO-TROA Po33e] AQ PojIos SOLIJUNOD JO SOI0JII0]
‘11 uoryenbsyy pue ‘1 uonyenby ‘g uorjenbsy ‘g uoryenbr] ur psyeds suOISSaISeY UOIJRPUI UNI-SUO[ PUR pPaSde| UO SWINJSI PUO( SININJ JO UOISSAISIY

SHIYLNNOY) dHdOTHAH{ -ALITIIVLIOIAHYd NYNLHY ANOY :G 9[9%€],

38



91'¢- LV'¥- 69°L- 1C0- ¥8°0- ¢6'1- 80V~ ¥I'0- 06°0- ©8'0- ¢0'0- unI-guo

GT'0 66'¢ ST'9 90'TT 6£0 Lg0 I8¢ €69 L9PI G690 6L.°0 8L°Gc 160V OI'T SIIEN
GT'0 €20 L¥'0 L80 600 L8°0 V6'1- L6'€- VC'L- L6°0- 6L.°0 07'0- €L°0- 90°0- 3ue)suod g
cL'C- LE'S- SV'L- CT0- GC'T- L9'C- 9V LT°0- 09¢- 68¢ €9¢- 90°0- uni-suof
¢I'0 99'¢ 629 996 8E0 ¢c’0 ¢9t 999 T9€T L90 ¥L'0 ¢eve 60'1¢ ¢9'LE LT'T [SIEIEN
¢r'o Le&o €L°0 6€T  LTO €C°0 9L1- $9'€- 999 86°0- ¥.0 900 <CI'0 ¥¢0 <00 juejsuod ¥
GI'c- 1L'¢- ve€'9- 810 98°'0- 101~ LE€C- 010 ¥8°0- 6.L0- 191~ ¥00- uni-Suof
L0°0 €6'¢c ¢L'E TTL ¢CTEO GT°'0 0c'e GT'9 090T 7190 890 ¢6Vl 09'9T €¥'ee 611 [SIEIEN
2000 020 T€0 €90 800 91'0 04T~ 90°¢~- €99 ¥I'l- 890 €00 G000 TIT'0 TO0 ?3uelsuoo €
16'0- 91'T- 6€¢- 010" €10 ¥1'0 ¢&0 ¢00 IT0 %10 1€0 100 uni-Suof
€00 QLT ¥¥e 697 8TO 0T'0 6¢€¢ 99'¢ <CI'L €90 ¢g'0 vI'8 89'IT GGce 1T1 [SIEIEN
€0°0 T1G°0- 9L°0- GS'T- 8CO0- 01°'0 00¢- 8¥'e- 1¢'L- 09'1- ¢g’'0 09°0- 9L°0- ¢91- 9¢0- Iuesuoo (4
cr'l- €9'1- 96°'1- ¢I'0- L0°0- 60°0- ¢I'0- T10°0- 10°0- 10°0- €0°0- 000 UnI-Suol
T00 ST 9T 00¢€ 920 Y00 LLT 9C°C 68F 8¥0 60 91T'S 629 STVl 611 P&
100 €T°'1- ¥€'1- G¢'¢- 890 ¥0'0 ¥0'€- 8L'€- 879~ €6°1- 6¢°0 L80- 86°0- GG'I- 6£0- IUejsuod T
SwINey puog g [Pueq
¢6'T TLT 88¢€ 2E0 ILT ¢8T1 ¢9% 6€0 8¢V G0€ ¥E'9 90 uni-Suo
G0'0 S€0 8¢0 6T VIO IT0 960 €91 e8¢ 1Iv0 8¢'0 L6'T 19'¢ ©Cg'8 980 protd
G0'0 €9'1- LT'C- 899~ GL'T- ¢I'0 LV'e- Cve- 8L'8- 18T 8¢'0 T6'T- ¥49'¢- L09- T6'1- ?Jueisuod g
LT'C 2T9T v9¢  <TEO €¢°Cc CTLT 0TV LEO eIy 19¢  19¢ 80 uni-guol
¥0°'0 1€0 ¢<¢v'0 €01 ¢<I'0 600 TII'T 91T €9€ 1I¥0 ¥¢'0 91'c 8¢'€ ¢6L 160 SIIEN
¥0'0 L9'1- €LC oV'9- ¢TC 0T'0 8T'c- ¢6'€- LG6- LEE- ¥e'0 L9'1- L6'C- P89~ LEG- juRISUOD ¥
G¢'c ¢v'e 819 090 LE€C ove 8L9 L90 0 S0'€ €92 €L0 uni-guol
90'0 G€0- L¥VO- LT'T- GT0- 01'0 0¢0 TI¥VO0 TOT V¥IO €¢’0 v9'T  €¢c  Lv'G 1.0 [SIEIEN
90'0 ¥L'1- 69'¢ ¥V9- 29T IT°0 0T~ VL€ €€6- PLE €C°0 €LT- TI8C- 999~ 69'¢- HueIsuod €
I6'T 8L¢ 189 080 GI'c €6'¢c ¢9L T60 12°¢  LT'€ 8L 60 uni-Suol
90'0 88°0- 6C'T- L6'C- 6¥0- 600 €¥'0- ¢90- O¥V'I- ¥CO0- 91'0 08°0 T¢'T ¢L'c o [SIEIEN
90'0 T19'T- ©¢c¢'e- €09~ ¢Gv'e- 60°0 61'¢c- ¥¢c'e~ €9L- LLE- 91'0 LS'T- 1¢'¢c- 109~ €EP'c- Iueysuod 4
16T 89T L8C 970 c0'c 91'c €9°¢  L90 98T S0¢ €9¢ 890 uni-Suof
T0'0 ¥L°0- 90°'T- ¢¢'c- 090 ¢0’'0 ¢¥'0- 69°0- CC'I- 8CTO- g0'0 990 ¢60 V6T F¥VO [SIEIEN
10°0_O¥'I- GL'1- 0€€- ¥T'C- ¢0'0 VI'c- ¢L'c- €C'G- 8G'€- G600 _6¢'1- 09'1- €0°¢- G0'¢- 7Juejsuoo T
SUINOY }00)G [y [Pue]
yy — mu  s)o yy — mu s yy mu  spo
d g d g d g sreak ut
1T uowonbyy 071 uwoyvnbsy g uoyvnbsy
AT suangau ss9019 o) AT suangou 6oy o &.IT%& suangas 6o) ppurwon 3 UOZILOF]

‘([ourey 93o19IRg TIIM) SIRIS-) (LRET) 159A\ Pue KomoN pue sSef ygT UYim (0R6T) SPLIPOH pue ussuel j10dol oA\ "s9)e)S pojru() o1}
pue wopSury] pejIu() 9y} ‘pPUR[IZIIMG ‘UopamG ‘uredq ‘[esniiod ‘AemlIoN ‘spue[ioyjoN ‘uedep ‘ATe)] ‘puReI] ‘9000Ir) ‘AURULION) ‘@0URI ‘PURIUL] ‘YIRTIUD(]
‘eprur)) ‘WNIS[RY “RLIISNY SOPN[OUL SIALIJUNO0D pado[eAap JO 18sqNs oY ], ‘PaZI[enuur oIk SWINIAI [ "BIRP A[UIUOIN ‘Z10Z-0S6T :o[dweg -seuwr) 000‘Q1 o[dures
o) Surdder)sjooq Aq pojelousd oIe SIOLD PIRPURIS [[JUOW [[ORS PIIIOS-9I oI SOIO0JII0] 7 YIUOUI Je UOIJRPUI IRIA-IOA0-TROA Po38e] AQ PoIos SOLIjunod Jo
sor[oj3104 1T uorpenby pue ‘(T uoryenby ‘g uworyenby ur payods sUOISSEI39Y] ‘UOIJRPUI UNI-SUO] PUR SP[OIA UO SWINJOI PUOJ PUR YD0)S 2ININJ JO UOISSOIZ0Y

ALTTIAVIOIAHdY d NYNLHY ANOY ANV MDOLS :9 9[qe],

39



5 What Drives the Incomplete Pass-through? Alternative Ex-

planations

We have established that nominal stock returns seem sluggish in responding to changes in
local inflation. There are two distinct ways to interpret these results. First, investors do not
have rational inflation expectations. Second, investors have rational inflation expectations and
fully understand this relation between inflation and returns. This section reviews all potential

explanations.

5.1 Sticky Information Models and Under-reaction of Nominal Discount Rates

The slow pass-through of inflation to subsequent returns that we have documented in the data
is consistent with the predictions of sticky information models. The present-value relation also

holds under the true measure:

pdy = constant + E; Z pjflAdtﬂ - E, Z pjflrtﬂ. (12)
j=1 j=1

In this model, real discount rates (under the true measure) E; [Z;’;l P, +;| decline in re-
sponse to an increase inflation, simply because nominal discount rates fail to adjust. Recent
evidence from inflation surveys supports this channel. As we explained, the model also predicts
a positive contemporaneous effect, which appears counterfactual.

If inflation follows a random walk, then the change in inflation is a good measure of inflation
surprises. We use the change in inflation 7,1 — T —x—¢ between month ¢ and ¢ + k£ to rank
countries into portfolios at ¢, where k denotes the investment horizon. We report average log
returns realized between month ¢ and ¢ + k£ on portfolios of stocks, bonds and bills. These are
not returns on an an implementable investment strategy. The investment horizon varies from 1
month to 12 months, but all the numbers in the tables are annualized. We hold the portfolios
constant for k periods. For each of these portfolios, we compute the returns r;_;,; over the

next k periods. Since we do not have monthly inflation data for Australia and New Zealand, we
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exclude these countries.

Real bond returns in the last quintile are 9.00 % per annum lower (s.e. of 0.69%) than those
in the first quintile, but real stock returns in the last quintile are 7.46% percent per annum (s.e.
of 1.60%) lower than those in the first quintile. At the 1-month horizon, stocks perform only
slightly better than bonds in hedging against surprise inflation. At the 3-month horizon, the
results look very similar. The difference in real bond returns between portfolio 5 and portfolio 1
is -7.72%, compared to -5.71% for stocks. Again, stocks only provide a small incremental hedge
against inflation innovations. Detailed results are in the separate appendix in Appendix E.

However, if future real cash flow growth is predicted by the level of inflation (E;[Ad;y1] =
1), then the contemporaneous effect of inflation on the dividend yield would be mitigated if
1) < 0. This cash flow effect does not alter any of the real return predictability results.

More importantly, the sticky discount rate model presents a time aggregation challenge for
asset pricing econometricians: The model without the cash flow channel predicts instantaneous
positive returns, but negative returns immediately after the revelation of inflation news. After
a burst of inflation, the real discount rate drops on day 0, but then immediately starts to
increase (on day 1) as agents adjust their inflation expectations. If we had calibrated the
sticky information model to daily data, the one-day response would be large and positive, but
immediately followed by negative returns the next day, and all days after that, until the effects
had dissipated. Hence, it is entirely possible that we fail to detect this effect because it is

immediately followed by a negative response in the sticky information model.

5.2 Extrapolation and Over-reaction of Nominal Cash Flows

Sticky information models generate an under-reaction of discount rates. An alternative expla-
nation could be the overreaction of nominal cash flow forecasts at the firm level to inflation
news. This would imply that real cash flow forecasts E; [Z;’;l P LAd, ﬂ-] increase in response
to inflation in Equation 12. Appendix B develops a simple model with nominal cash flow ex-
trapolation that delivers similar implications for return predictability. Recently, Barberis et al.

(1998); Fuster et al. (2011); Hirshleifer and Yu (2013) all study behavioral asset pricing models
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in which investors extrapolate fundamentals. We cannot definitively rule out this explanation

of our findings.

5.3 Rational Expectations Models and Risk-based Explanations

The hypothesis in rational expectations models is that risk premia are lower in countries with
. . . . . _1 .
higher inflation than the global average, thus lowering real discount rates I£; Z;’il Pl in
Equation 12 decline in response to an increase inflation. Two ingredients are needed. First, the

stock market investors’ real discount rate

0o
cov | Ky ijilArHj 7 | <0
j=1
covaries negatively with (expected) inflation 7¢ and increases the dividend yield when expected
inflation declines, producing a negative inflation risk premium: nominal assets provide a funda-
mental hedge. Investors want to pay for exposure to expected inflation.

Second, rational expectation models face the same challenge as sticky information models in
accounting for the contemporaneous impact. In this class of rational expectations models, there
is no time aggregation issue.'® As a result, the discount rate effect has to be more than offset
by a decrease in current and future expected cash flow growth —the cash flow channel- to be

consistent with the response of stocks to inflation surprises

cov | Ampyr, (Ber —Ey) | D77 Ady | | <0
j=1

In a flexible, reduced-form model, Lettau and Wachter (2007) build this second ingredient,
the cash flow channel (negative correlation between current dividend growth and inflation inno-

vations), into a reduced form model engineered to match the yield curves as well other moments

18Recall that in sticky discount rate models, the instantaneous positive effect on stock valuations of an inflation
surprise is immediately offset by subsequent decreases in the valuation, as agents update inflation expectations.
That is not the case when investors have rational inflation expectations.
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of bond and stock returns. A model with the cash flow channel, but not the discount rate
channel, matches the negative relation between real stock returns and lagged inflation as well
as the negative relation between inflation innovations and real stock returns. This model also
delivers an upward sloping nominal yield curve and a positive stock-bond correlation. However,
a model with both cannot deliver an upward sloping yield curve. Moreover, it is hard to explain
why adverse macroeconomic news about current or future cash flow growth would lower the risk
premium in an equilibrium model.'”

There is a large, related literature on this topic. Fama (1981) originally proposed a proxy
explanation of the negative correlation between expected inflation and stock returns in the
U.S. time series. Fama conjectures that there is a negative relation between the future growth
of real activity and the level of expected inflation, as well as a positive correlation between
the future growth and expected real stock returns, thus giving rise to a negative correlation
between inflation expectations and expected real returns. Geske and Roll (1983) developed a
reverse causation version of this argument. More recently, Piazzesi and Schneider (2006) show
that a negative correlation between expected inflation and future real consumption growth, a
feature of the U.S. post-war data, delivers upward sloping nominal yield curves in a standard
representative agent dynamic equilibrium model. Bansal and Shaliastovich (2013) extend a
version of this model to match moments of bond, stock and currency returns by introducing
uncertainty about inflation as an additional state variable. Nakamura, Steinsson, Barro and

Ursua (2013) find evidence of inflation spikes during consumption disasters.

5.4 Other Explanations

First, in an incomplete markets model, demand for stocks as a hedging device against inflation
may drive down the real stock returns that investors demand in equilibrium. In this class of

models, inflation volatility determine the demand for stocks as hedges. In the cross-section,

'9A central tenet of modern asset pricing is that the price of risk is counter-cyclical (Campbell and Cochrane
(1999)). There is plenty of empirical evidence to support this notion (see, e.g., Lettau and Ludvigson (2002) and
Lustig and Verdelhan (2012)). In this class of models, expected returns on stocks invariably increase in bad times,
when marginal utility growth is high. That delivers a negative covariance between realized stock returns and the
pricing kernel, the key to a positive equity premium.
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we find no evidence of a relation between inflation volatility, measured over 60-month rolling
windows, and real stock returns.?’

Second, lower than expected inflation increases corporate leverage because corporations tend
to issue nominal bonds. The credit risk associated with deflation is priced in U.S. corporate bond
markets (Kang and Pflueger (2014)). The increase in leverage would lead to higher expected
returns on equity in the portfolios of countries with low lagged inflation in deviation from the
average. However, it is doubtful that this mechanism is quantitatively important for the value-
weighted stock market. In addition, from the perspective of the real debt burden, unanticipated
inflation is good news for stocks (Gomes, Jermann and Schmid (2014)), contrary to what we
find in the data.

Third, money illusion cannot account for our findings. In their classic paper, Modigliani
and Cohn (1979) conjectured that stock market investors may use nominal discount rates to
price real cash flows. Looking at the U.S. experience, Asness (2000) documents a striking
correlation between nominal bond yields and the stock market’s earning yields, suggesting that
U.S. investors discount real cash flows at a lower rate when nominal interest rates are low.
The ‘Fed model’ implies that stocks are expensive in low-inflation environments.?! We find the

opposite relation in a large panel of countries.

2%In a related strand of the literature, Alvarez, Atkeson and Kehoe (2002, 2009) develop a Baumol-Tobin model
with endogenously segmented markets. Investors incur a fixed costs when participating in asset markets. An
increase in expected inflation increases the benefit of participation in asset markets and hence lowers risk premia.
If inflation is sufficiently high, the neutrality of inflation is restored, in line with our findings for high inflation
countries. However, this Baumol-Tobin mechanism cannot explain the asymmetric effect of inflation on equity
and bond risk premia.

21Qeveral authors have found additional evidence in support of the money illusion hypothesis. Campbell and
Vuolteenaho (2004) find that the level of inflation explains a large share of mispricing of the U.S. stock market,
consistent with the Modigliani-Cohn hypothesis. In the cross-section of U.S. stocks, Cohen, Polk and Vuolteenaho
(2005) also find evidence that stock market investors are subject to money illusion, while Brunnermeier and Julliard
(2008) report similar evidence from U.S. housing markets. Using survey data for earnings forecasts and expected
inflation, Sharpe (2002) attributes the negative correlation between equity valuations and expected inflation to an
increase in the required real return on stocks and a decrease in expected earnings growth that coincide with a rise
in expected inflation. In recent work, Bekaert and Engstrom (2010) attribute this U.S. correlation to heightened
uncertainty during times of higher expected inflation in the U.S.
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6 Faster Pass-through of Expected Inflation In Currency Mar-

kets

Traditional portfolio advice includes partial or complete hedging of currency risk in bond and
stock portfolios. Recently, Campbell, Medeiros and Viceira (2010) showed that the optimal
hedging strategy for an equity portfolio depends on the characteristics of the currency, because
the correlations of exchange rate changes with local equity markets vary from one currency to
the next. However, currency exposure may help to hedge against inflation risk. Investors in
countries which experience an increase in expected inflation realize a capital gain on their long
position in foreign currencies, because the foreign currency appreciates against their domestic
currency.

To investigate this alternative inflation hedging mechanism, we construct equal-weighted
baskets of foreign stocks (excluding the domestic stock index) for all of the countries, and we
report the local currency returns realized by the local investors in different inflation quintiles in
panel A of Table 7. The portfolio composition is identical to that in Table 2.

The returns to a local investor consists of the foreign currency stock returns plus the percent-
age rate of appreciation of the foreign currency (—As). For example, the average nominal local
currency stock return earned by local investors in the last quintile is 12.61%, the sum of a 7.69%
currency appreciation and a 4.92% stock return in foreign currency. In this case, local investors
benefit from some additional local inflation hedging from the foreign currency exposure. At the
one-month horizon, the currencies in the fifth portfolio depreciate against all other currencies
by 2.16% compared to the first portfolio. At the 12-month horizon, they depreciate by 2.84%
per annum. As a result, the nominal stock return in local currency in the fifth quintile is 2.46 %
higher than the returns on the first quintile. That spread accounts for about half of the inflation
spread between the first and the last quintile. Hence, the appreciation of the basket of foreign
currencies relative to the high inflation currencies helps the local investors hedge. The real stock
returns on the last portfolio are only 2.25% lower than those on the first portfolio. That should

be compared to the 5.29% spread that we documented for the real stock returns on local stocks
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in Table 2

Finally, we also examined the performance of foreign stocks when we sort portfolios by
inflation in deviation from the 10-year average in Panel B of Table 7. These numbers can be
directly compared to the results in Table 3. The 5.91% ( 5.43%) spread in real stock returns is
reduced to 1.76% (1.49%) at the 1-month horizon (at the 12-month horizon).

Mean-variance investors have been traditionally advised to hedge currency exposure in for-
eign bond and stock portfolios (see, e.g., Glen and Jorion (1993)), but our findings strengthen
the case for international diversification in foreign stocks (and bonds) without currency hedging,

because the currency risk exposure hedges the local inflation risk.

7 Alternative Measures of Expected Inflation and Pass-Through

In this section, we check the robustness of our findings by using two alternative measures of
expected inflation. In doing so, we want to guard against the concern that the decreased persis-
tence of inflation has rendered lagged inflation less effective as a measure of expected inflation

over the last 15 years.

7.1 The Cross-section of Nominal Interest Rates and Returns

First, we use the nominal interest rate as a proxy for expected inflation, but we control for
real interest rate variation. We find that real stock returns are much lower in countries with
higher nominal interest rates. These results are reported in detail in Appendix F in the separate
appendix.

Portfolio sorts by nominal interest rates generate substantial variation in ex post real interest
rates. To control for real interest rate variation, we first sort all of the countries in the extended
panel into 3 portfolios based on nominal T-bill rates at ¢ (i;). Next, we again sort all countries
independently into 2 portfolios based on real interest rates (i; — m;—12—¢). In Table A21 in the
separate appendix, we report the results for the six portfolios that are the intersection of these
3 nominal interest-rate-sorted portfolios and 2 real interest-rate-sorted portfolios.

As local expected inflation increases, real stock returns decline. For the countries with
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Table 7: FOREIGN STOCKS

Time-series averages of annualized log k-month returns on portfolios. In Panel A, the countries are sorted by lagged year-
over-year inflation (m;—13-¢—1) at time ¢. In Panel B, The countries are sorted by year-over-year inflation minus 10-year
inflation realized at month ¢ — 1 (m¢—13-5t—1 — mt—121—¢—1). The portfolios are re-sorted each month. For each country,
we invest in a basket of foreign stocks, excluding the local stock. The sample is 1950-2012. The data is monthly. The
data is monthly. The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,
Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal,
Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with 9
countries in 1950, and ends with 30 countries in 2012.

Panel A: Lagged Inflation

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation Ty itk

sorted Mean 1.77 2.84 390 5.18 8.82 7.05 7.05 7.09
realized Mean 251 296 390 4.63 7.22 4.71 4.57 4.12

Panel B: nominal log returns in local currency Tf;Hk
foreign currency —As Mean 5.52 4.82 454 5.75 7.69 2.16 2.46 2.84
s.e. 0.61 039 039 043 048 0.88 0.81 0.85
std 4.78 3.10 3.10 3.44 3.77 6.96 6.50 6.36
foreign stocks Mean 10.15 9.48 9.30 10.57 12.61 2.46 2.74 3.03
s.e. 1.70 163 161 158 1.51 0.89 0.82 0.88
std 13.37 12.89 12.69 12.54 12.06 7.02 6.58 6.61

Panel C: real log returns in local units of consumption TLH;@

foreign currency —As Mean 3.01 1.86 0.64 1.12 0.46 -2.55 -2.11 -1.28
s.e. 0.61 0.39 0.39 042 0.46 0.88 0.81 0.86
std 4.78 326 330 354 394 7.09 6.54 6.08
foreign stocks Mean 7.64 6.52 5.39 594 538 -2.25 -1.83 -1.10
s.e. 1.70 164 162 1.60 1.52 0.91 0.83 0.82
std 13.37 12,99 12.82 12.63 12.11 7.14 6.62 6.28

Panel D: log excess returns in local currency rmf;tj%
foreign stocks/local T-bills Mean 6.03 4.81 3.93 4.33 4.43 -1.61 -1.31 -0.89
s.e. 1.71 164 162 159 1.51 0.89 0.83 0.88

Panel B: Lagged-Inflation-Deviation
Panel A: log inflation Ty ik

sorted (dev.) Mean -5.08 -2.03 -0.64 0.32 2.16 7.24 7.24 7.29
std 6.77 3.30 2.10 214 2.67 6.55 6.55 6.57
realized Mean 4.28 3.89 3.88 4.26 5.70 1.41 1.43 1.09
std 1.35 1.22 126 1.39 1.72 1.91 2.19 3.36

Panel B: nominal log returns in local currency Tf—>t+k
foreign currency —As Mean 6.38 6.09 6.21 4.53 6.03 -0.35 -0.68 -0.34
s.e. 0.48 043 054 041 047 0.74 0.75 0.83
std 3.73 343 428 3.18 3.64 5.73 5.90 6.40
foreign stocks Mean 10.98 10.75 11.02 9.31 10.95 -0.03 -0.35 -0.09
s.e. 1.60 161 1.70 163 1.56 0.74 0.77 0.86
std 12.56 12.61 13.36 12.74 12.24 5.77 5.96 6.54

Panel C: real log returns in local units of consumption T;—»H—k

foreign currency —As Mean 2.25 226 235 0.23 0.18 -2.08 -2.42 -1.75
s.e. 047 042 053 040 0.45 0.73 0.75 0.77
std 3.83 3.57 4.43 3.27 3.85 5.95 5.90 5.85
foreign stocks Mean 6.85 6.92 7.16 5.01 5.09 -1.76 -2.09 -1.49
s.e. 1.61 162 172 164 1.57 0.78 0.78 0.74
std 12.64 12.67 13.47 12.80 12.33 5.96 5.93 5.91

Panel D: log excess returns in local currency T$fﬁt+k
foreign stocks/local T-bills Mean 4.53 5.12 568 4.00 4.35 -0.18 -0.51 -0.19
s.e. 1.60 161 170 164 1.56 0.74 0.76 0.79
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currently low real interest rates, the real stocks returns decline by 6.64% from the lowest to
the highest nominal interest rate portfolio, as we increase nominal T-bill returns from 3.26%
to 13.86%. Realized inflation increases from 3.95% to 15.16%. Hence, the residual nominal
interest rate variation seems to be measuring mostly variation in local expected inflation. For
the countries with currently high real interest rates, real stock returns decline by 2.36% from
the highest to the lowest interest rate portfolio, as nominal interest rates increase from 4.04% to
11.68%. Similarly, the equity premium over T-bills declines by 6.03% per annum and by 5.97%
per annum respectively. Hence, we again confirm that higher expected inflation translates into

significantly lower subsequent real stock returns, as well as lower excess returns.

7.2 The Cross-Section of Survey-Based Inflation Expectations and Returns

As a second alternative, we use the one-year expected inflation from the Consensus Economics
Inflation Surveys. This 1-year blended inflation forecast is a weighted average of this year and
next year’s inflation forecast. The weight is the fraction of the year that has elapsed at the time
when the forecast is calculated.

We sort the countries into quintiles in month ¢ based on the one-year expected inflation
from the Consensus Economics inflation surveys at t. The portfolios are resorted at the end of
each month. The unbalanced sample includes Australia, Austria, Belgium, Canada, Denmark,
Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands,
New Zealand, Norway, Philippines, Poland, Portugal, Singapore, South Africa, Spain, Sweden,
Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with 18 countries in
1990, and ends with 30 countries in 2012.

In Table 8, we report annualized log returns on these portfolios. On average, the one-year
inflation expectations from the survey are accurate forecasts of realized inflation. The spread in
expected inflation between the lowest and the highest quintile is 3.78 % per annum, quite close
to the 3.65 % per annum spread in realized inflation.

At the 1-month horizon, nominal bond returns increase 5.36 % from the first to the last

quintile, while nominal stock returns only increase by 1.38 %. As a result, real stock returns
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decline by 2.18 % from the first to the last quintile, while real bill returns increase by 1.15 %
and real bond returns increase by 1.80 % per annum from the first to the last quintile.
Nominal stock returns fail to keep up with realized inflation over this short-sample. This
is not the case for bond returns. As a result, there is a compression of the average returns on
equities and other classes, as expected inflation increases. The equity premium over bills is close
to zero in the highest quintiles, while the equity premium over bonds is negative. However, given

the short sample length, these differences in returns are not statistically significant.

Table 8: EXPECTED-INFLATION-SORTED PORTFOLIOS

Time-series averages of annualized log k-month returns. The countries are sorted at t by one-year ahead expected inflation
(from Consensus Economics) measured at month ¢. The portfolios are re-sorted each month. The sample is 1990-2012.
The data is monthly. The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Philippines, Poland, Portugal,
Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with 18
countries in 1990, and ends with 30 countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation Ty itk
sorted Mean 1.33 1.97 239 3.00 5.11 3.78 3.79 3.83
realized Mean 1.00 1.81 2.24 2.68 4.56 3.56 3.30 3.21
Panel B: nominal log returns in local currency Tfathk
T-bills Mean 2.80 3.45 3.93 4.92 7.50 4.71 4.69 4.64
s.e. 0.10 0.11 0.12 0.13 0.25 0.18 0.31 0.60
std 0.59 0.56 0.63 0.68 1.17 0.81 1.37 2.64
bonds Mean 6.23  6.76 7.70 870 11.60 5.36 5.81 6.12
s.e. 1.27 1.06 1.04 1.32 1.34 1.64 1.55 1.91
std 5.72 475  4.73 597  6.08 7.30 8.71 7.58
stocks Mean 7.44 8.26 7.86 7.01 8.82 1.38 1.82 2.94
s.e. 3.50 3.71 3.64 3.45 4.02 2.75 2.73 2.66
std 15.67 16.75 16.21 15.62 18.04 12.38 12.76 12.34
Panel C: real log returns in local units consumption T;‘HtJrk
T-bills Mean 1.80 1.64 1.69 2.24 2.94 1.15 1.39 1.43
s.e. 0.20 020 0.20 0.24 0.30 0.26 0.27 0.37
std 0.93 0.92 0.95 1.11 1.36 1.17 1.26 1.68
bonds Mean 524  4.95 546  6.02 7.04 1.80 2.51 2.91
s.e. 1.31 1.10 1.06 1.39 1.38 1.66 1.58 1.88
std 5.87 495 4.81 6.26  6.27 7.39 8.72 7.78
stocks Mean 6.44 6.45 5.62 4.33 4.26 -2.18 -1.48 -0.27
s.e. 3.50 3.71 3.67 347  4.02 2.77 2.77 2.86
std 15.66 16.73 16.34 15.70 18.03 12.44 12.91 12.97
Panel D: log excess returns in local currency m:f%Hk
bonds/T-bills Mean 3.44 3.32 3.77 3.78 4.09 0.66 1.12 1.47
s.e. 1.26 1.05 1.04 1.31 1.31 1.64 1.56 1.81
stocks/T-bills Mean 4.64 4.81 3.93 2.09 1.32 -3.33 -2.87 -1.71
s.e. 3.50 3.72 3.65 3.45 4.03 2.78 2.81 3.01
stocks/bonds  Mean 1.21 149 016 -1.69 -2.78 -3.98 -4.00 -3.18
s.e. 3.67 3.90 3.90 3.72 3.99 2.91 2.75 2.93
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8 Conclusion

This paper examines whether local stocks hedge local investors against increases in the cost of
the local consumption basket. At each point in time, we consider only the effect of local inflation
shocks in deviation from the global average which allows for sharper inference. We conclude
that the nominal discount rates uses by local stock market investors are slow to respond to news
about the future path of local inflation. There is no comparable evidence of stickiness in the
response of the nominal discount rates applied to local bonds and baskets of foreign stocks. The
effects of this stickiness on real stock returns are large and economically significant, and quite
persistent.

While we cannot rule out a risk-based explanation of our findings, we found little evidence in
the data to support this view. Instead, we view our findings as consistent with small departures
from rational inflation expectations on the part of stock investors when they set long-run nominal
discount rates. When inflation is highly persistent, these small mistakes impute substantial
predictability to real returns, because stocks are long duration assets. More applied theory work
is needed in this area to ascertain whether the heterogeneity in stickiness of stock and bond
investors’ discount rates can be quantitatively attributed fully to either rational inattention, to

learning about the inflation data generating process or some other mechanism.
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A Proofs

Proof of Proposition 1:

Proof. In the case of information stickiness, the discount rate component is given by:

o0 o0 o
St = S0 S -
k=1 k=1 =0

56



which can be simplified as

r = Hr = i N kel i
I} lzpk 17“23%] = + ) A=Ay = 0) Y T,
k=1 ]

1_’0 7=0 k=1
[ee] i+1
Hr i
= A AT (e = 6)
p =0

In the case of information stickiness, the aggregate cash flow component is given by:

(St - i3
k=1

k=1

]:0
> AR

= M) (m—j — ),
]:0 1 —pp

where we have used that firm-level real dividend growth is i.i.d. over time. We end up with the

following expression for the log dividend price ratio:

dh = g Z =2 = BIO= 2 i - o),
_ —k Hr — ld (b()\c - >‘7‘) - (/\r)j(l B )‘r) — (Ac)j(l B )\c) 1
= 1_p+ 1—p + 1— 0 (Wt—e)—‘r; 1= po ¢]+ (7rt— 9)
]

Proof of Corollary 2:

Proof. Next, we turn to real log returns. Log-linearization of the real return equation around

the mean log price/dividend ratio delivers the following expression for log real returns denoted
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r (see Campbell and Shiller, 1988):

Tit1 Ady 1 + ppdiy1 + k — pdy,
Qe A P A
Adyy —p 1— po (41— 0) + 1— po (m —0)
- (/\r)j(l - )\7‘) B ()‘c)j(l - )\c)
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Or, equivalently, the log real return can be expressed as:

T = Adyyy + ppdiya + k — pdy,

 Ady, 4> P Aﬁ_—p{f)ju — )
j=0

— AdtJrl + i ()‘r)j(l - )‘;)__pi\c)j(l - )\c)
j=0
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B Model of Cash Flow Extrapolation

We use $ to denote variables expressed in nominal terms. We consider the cum-dividend return

on a stock, expressed in dollars:

t+1(1 +PDyyy)
Ry = = .
t+1 Pt$ PDt

We use pd; to denote the log price-dividend ratio: pd; = p; — d; = log (%) , where price is
measured at the end of the period and the dividend flow is over the corresponding period. Log-
linearization of the nominal return equation around the mean log price/dividend ratio delivers

the following expression for log dollar returns denoted 7® (see Campbell and Shiller, 1988):
i = Adyy + ppdiy + k= pdy,

with a linearization coefficient p that depends on the mean of the log price/dividend ratio pd:

p= epd +1 < 1. By iterating forward on the linearized return equation and imposing a no-bubble
condition: lim; 4 pdi4; = 0, we obtain the following expression for the log price/dividend

ratio as a function of nominal cash flows and discount rates:
oo o0
pdy = constant + Z P lAdfﬂ - Z pj_lrfﬂ». (13)
=1 =1

This expression has to hold for all sample paths.
We consider a model in which stock investors do not have rational expectations. The stock
investor prices stocks by discounting nominal cash flows. By taking expectations under the

investor-specific measure, we end up with an expression for the log of the price-dividend ratio:

[ee]
pd; = constant + Ei"™ Z o lAdfﬂ DA Z P lrtﬂ (14)
j=1

When setting the nominal discount rates (i.e. computing Ei* {Z i1 Pt rt f ]} ), the marginal
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stock investor uses an AR(1) process for inflation, specified as:
T = (1=¢")0" + ¢ m_ +uy,

where —1 < ¢" < 1 denotes the AR(1) coefficient, while 0" is the investor’s estimate of the
unconditional mean of inflation. When projecting nominal cash flow growth rates (i.e., comput-

ing B |32, pI 1 Ad}

oy ]]) the marginal stock investor also uses an AR(1) process, albeit with

different parameters :

m = (1 =90 + o°mi_1" + ug,

where —1 < ¢° < 1 denotes the AR(1) coefficient, while 6° is the investor’s estimate of the
unconditional mean of inflation.

To keep the analysis simple, we assume that the real aggregate dividend growth and real stock
returns expected by the investors is constant over time: Ei™[r; 1] = u, and Ei"[Adyi1] = pa.
As a result, expected nominal returns are given by: Ei* [r;$ il =+ 07+ @ (m — 0"). We can

back out a similar expression for expected nominal dividend growth. Plugging these back into

Equation 14 produces:

— constant 4 0 (L =91 = pe")) = 6"((1 = ¢")(1 = p¢*)) (¢° —¢")
pie = constant % (1= p)(1 = pg°)(1 = pg") T 61— po)

T¢. (15)

Real Return Predictability under Actual Measure Now we turn to the real version of
this equation under the actual measure. If we assume that real dividend growth is not predictable
under the actual measure (E.[Adi+1] = pq), then the price/dividend ratio increases in response
to inflation. We return to ??), but we now take expectations under the actual measure in terms

of real cash flows and returns:

o0

o0 o0
pdy = constant+E, ij_lAdt+j —E; ij_lrtﬂ- = constant—E; ij_lrtﬂ . (16)
7=1

Jj=1 J=1
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The log dividend yield equals the present discounted value of expected real returns:

(¢" — ¢°)
(1= poe)(1 — pg")

(o)
dp; = constant + E; Z pjflrtﬂ- = constant + g,

j=1

where the last equality follows from Equation 15. Under the actual measure, the log real stock
returns thus inherit the AR(1) dynamics of inflation.

The slope coefficient in a projection of real returns on inflation (1441 = a, + b7 + €441) can

be recovered from:
b (-6
L—pop (1 —pp°)(1—por)’

which implies that:
(¢" — ¢°)(1 — p¢)

b= = o) (L= )’

where ¢ equals the actual AR coefficient of 7.

Contemporaneous Response to Inflation The contemporaneous response of nominal re-

turns to inflation innovations is given by:

(¢° —¢")
(1= pge)(1 = pg")

(¢°—9")
(1= pg")(1 = pg©)

Tfﬂ = Adfﬂ tp 41+ k — T,

If real dividend growth does not respond to inflation innovations, the slope coefficient in a

contemp. regression of the nominal returns 77, ; on 741

) (¢ — ")
(1= pge)(1 — pg")

The cash flow extrapolation hypothesis implies that ¢ = ¢" < ¢°: The stock investor’s cash
flow process implies less mean reversion in inflation than the discount rate process. To keep the
analysis tractable, we assume that the marginal stock investor implicitly relies on the actual
data generating process for inflation when projecting nominal discount rates: (¢",0") = (¢,0).

However, when computing nominal discount rates for nominal cash flows, the marginal stock
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investor uses ¢ < ¢°. The slope coefficient in Equation 17 simplifies to:

(¢ — ¢°)
by = ——=. 18
"0 pe) "
Higher current (long-run) inflation means lower (higher) subsequent real stock returns, simply

because investors extrapolate nominal cash-flow growth rates. The regression coefficients for

excess returns are identical provided that bond investors use the right inflation process.
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Online Appendix for “Are Stocks Real Assets?”
—Not For Publication—

This Appendix contains additional results, s and s that were left out of the final draft. This is organized as
follows.

1. Appendix A provides more detail on the data.
Appendix B documents the changing time-series correlation between bond returns and stock returns.
Appendix C documents the changes in the moments of inflation.
Appendix D shows the results for the Stocks-Only sample.
Appendix E shows the results for the sorts by inflation surprises.

Appendix F shows the results for the sorts by nominal interest rates.

NS ok W

Appendix G contains all of the additional Figures and Tables.

A Data Appendix

The stock return data are the Total Return Indices - Stocks from Global Finance Data, listed in Table Al. We
supplement this data with the MSCI country-level stock return data in Table A2 for those countries that do not
have GFD indices. The bond return data are the Total Return Indices - Bonds (10-year Government Bond Return
Index) from Global Financial Data, listed in Table A3. The T-bill return data are the Total Return Indices -
Bills from Global Financial Data, listed in Table A4. The price level data are the Consumer Price Indices from
Global Financial Data, listed in Table A5. We supplement this data with the MSCI CPI data in Table A6 for
those countries that do not have GFD CPI indices. The GFD CPI data contained numerous data errors that were
corrected manually. The industrial output data are the Industrial Production Index data from Global Financial
data in Table A8, supplemented with Industrial Output Volume data in Table AS.

Finally, we also have Consensus one-year Inflation Forecasts for Argentina, Australia, Germany, Belgium,
Brazil, Bulgaria, Colombia, China, Chile, Canada, Czech Republic, Denmark, Spain, Finland, France, Greece,
Hong Kong, Honduras, Indonesia, India, Ireland, Israel, Italy, Japan, Korea, Mexico, Malaysia, Netherlands,
Norway, New Zealand, Austria, Peru, Philippines, Panama, Poland, Portugal, Romania, Russia, South Africa,
Sweden, Singapore, Switzerland, Slovak Republic, Taiwan, Thailand, Turkey, United Arab Emirates, United
Kingdom, United States, and Venezuela.

Stocks-Only Panel The comprehensive list of countries for which we have stock return data, T-bill data
and inflation data consists of Australia, Austria, Belgium, Brazil, Canada, China Hong Kong, Czech Republic,
Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait,
Latvia, Lithuania, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal,
Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey,
the U.K., the U.S. and Venezuela. We refer to this as the stocks-only panel. The sample starts with 10 countries
in 1950 and ends with 46 countries in 2012.

BOHdS/StOCkS Panel The smaller list of all countries for which we have stock, bond as well as T-bill
and inflation data includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,
Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland,
Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S. The
sample starts with only 9 countries in 1950, and ends with 30 countries in 2012. We refer to this as the bond
sample. There is an important sample selection effect. Countries which have experiences high and volatile inflation
are less likely to issue local currency bonds. This accounts for the gap in the results we report for the bonds/stocks
panel.

Developed Countries The subset of developed countries in this sample includes Austria, Belgium, Canada,

Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Netherlands, Norway, Portugal, Spain, Swe-
den, Switzerland, the U.K. and the U.S.
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Output data Finally, the list of countries for which we have output as well inflation, stocks and T-bill data
consist of only 20 countries Austria, Belgium, Canada, China Hong Kong, Denmark, Finland, France, Germany,
Greece, Ireland, Italy, Japan, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, the U.K. and the
U.S. The industrial output data was gathered from International Financial Statistics.

B Time-Series Correlation between Inflation, Bond and Stock
Returns

The time series relation between stocks and inflation seems to change dramatically over time. figure A1l plots an
overview of the inflation betas of stocks, computed by running time-series regressions of nominal log stock returns
in local currency (rfjfi‘f *) on the one-month log lagged rate of inflation (m,_;_,;) on 5-year rolling windows. We
plot the U.S. beta as well as the cross-sectional average for all countries, at each point time. On average, these
inflation betas are negative for the U.S. and the rest of the world, but they vary dramatically over time. As a
result, the time series evidence on the relation between stock returns and expected inflation is statistically weak.

Recently, Campbell et al. (2013a) have shown that the covariance between stock returns and U.S Treasury
returns, a proxy for the covariance of stock returns and inflation expectations, has changed in the late 90s.?> We
document this same dramatic change for the other countries in the developed sample. The bond betas in figure A10

. - . . . . £,stock:
were computed by running time-series regressions of nominal log stock returns in local currency (r;257") on the

one-month log rate of return on 10-year bonds (rfjfj:‘fs) on 5-year rolling windows.Starting in the late 90s, higher

inflation expectations were correlated with lower discount rates in stock markets (or higher expected cash-flow
growth rates).

22When the variation in output growth is predominantly due to supply shocks, high inflation states are bad state
of the world for the typical investor. In this supply shock regime, we would expect to see a positive covariance
between bond returns and stock returns. On the other hand, when the variation is mostly due to demand shocks,
the covariance turns negative.
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C Overview: The Post-War History of GGlobal Inflation

After WWII, the volatility of U.S. inflation started to increase in the 1970s, peaked in the 1980s and then decreased
dramatically to about 1% per annum in the 90s. The bottom panel shows the one-month autocorrelation of year-
over-year inflation. There was a noticeable increase in the persistence of inflation starting in the 1960s, peaking
in the 1980’s and tapering off in the 1990s. Recently, in the last decade, the autocorrelation actually turned
negative.

figure A12 plots an overview of the decade-by-decade mean, standard deviation and autocorrelation of year-
over-year inflation in the U.S. Average inflation started to increase in the 70s, and gradually came down again
in the 80s and 90s. The U.S. experience is very much like that of the rest of the developed world. This is not
surprising: there is a strong common factor structure in global inflation (see Rogoff (2003)). Since the 1970’s,
there has been a gradual decrease in average inflation. Moreover, inflation volatility has been decreasing from
5% in the 60s to 1% over the last decade, while the autocorrelation of inflation has decreased has decreased
considerably in the 00s.

D Stocks-Only Sample

There is an important sample selection effect in this dataset. Countries which have experienced high and volatile
inflation are less likely to issue local currency bonds. Furthermore, if these countries do start issuing these bonds,
they will do so after inflation has decreased. This is borne out by the numbers reported in the bottom panel
of Table A9. The average rate of inflation in this extended panel is much higher (641 bps per annum). For
the average country in this panel, global inflation accounts for at most 40% of the variation in inflation. In
this panel, the cross-sectional standard deviation of average inflation is 5.82%, almost three times higher than
in the bond/stocks sample. Below, we quantify this selection effect by reporting results for the comprehensive
stocks-only panel of countries.

D.1 Incomplete Pass-Through of Expected Inflation to Asset Returns

By focusing on countries that have a market for local currency government bonds with longer maturities, we
implicitly eliminate countries that have experienced very high inflation in their recent history. We address this
concern by studying a larger panel of countries for which we have stock return, inflation and interest rate data.
Figure A13 describes the portfolio composition for each of the countries in this extended sample.

When we add the countries without long-term bonds in local currency, the convexity of the relation between
stock returns and expected inflation increases. The detailed results are reported in Table A14. The last quintile
includes countries with high and volatile inflation. Average, realized inflation in the last quintile is 11.08 % per
annum. The volatility of inflation in the last quintile is 2.40%, which is more than double the volatility of inflation
in the first quintile. In this case, there is a large increase in nominal stock returns from the fourth to the fifth
quintile. For countries in quintile 5, the average lagged inflation rate is 13.86%, compared to only 6.02% in the
fourth quintile. Average nominal stock returns increase from 9.67 in quintile four to 14.27% in quintile five, an
increase of 460 basis points. The difference in realized inflation rates between quintiles four and five is closer to 540
basis points. Hence, there is a robust though incomplete pass-through of inflation to nominal stock returns. These
results are confirmed when we look at deviations of inflation from the 10-year average instead (see Table A15).
In macro-economic regimes characterized by high and volatile inflation, nominal stock returns respond almost
one-for-one, even at the 1-month horizon, to variation in expected inflation. The resulting relation between real
stock returns and inflation is highly convex. It starts out with a very steep slope at low rates of inflation and then
flattens at high rates of inflation. This confirms Liew (1995)’s findings; he established that the Fisherian relation
between inflation and stock returns is restored when inflation is sufficiently high and volatile. Similarly, Bansal
and Dahlquist (2000) report that uncovered interest rate parity works better in high inflation environments.

D.1.1 Stability of the Cross-sectional Relation between Expected Inflation and
Returns

In this extended sample, the time-variation is similar to what we found before. The difference between the

extreme quintiles in real stock returns in this extended sample varies over time in much the same way, although

the variation is larger. In the 50s, 60s and 70s, the real stock return spreads are -12.80%, -12.13% and -11.15%
respectively, but they’re only -3.03% in the 80s and -3.16% in the 90s. Finally, in 00s, the spread is only -0.41%.
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The effect of relative inflation on real stock returns was largest in the 50s, 60s, and 70s and smallest in the 80s,
90s and 00s.The detailed results are shown in Table A16. Part of this change in the relation towards the end of
the 90s may be due to the decreased persistence in inflation, which would render lagged inflation less useful as a
measure of expected inflation. We address this in section section 7 by using survey measures instead.

D.2 Incomplete Pass-Through of Inflation Surprises to Asset Returns

There is more evidence of stocks adjusting to inflation innovations in this extended sample. Table A17 in the
separate appendix reports the results that we obtained on the stock sample, which includes countries for which
we do not have long-term nominal bond data. The fifth quintile now includes countries which have experienced
inflation rates of 11.34% per annum over the past five decades. For countries in quintile 5, at the one-month
horizon, nominal stock returns are 291 bps higher than for those countries in portfolio 4, while the realized rate of
inflation is 675 bps higher in portfolio 5 than in portfolio 4. It is not a perfect hedge, but it is better. Nevertheless,
the annualized spread in real returns between the first and the last quintile is 9.30% with a s.e. of 2.01. At the
3-month horizon, the spread is still 793 bps per annum. In the case of countries which have experienced sustained
high inflation, nominal stock returns do respond to inflation innovations, even at short horizons. Overall, it is clear
that higher than expected, country-specific inflation leads to lower real stocks returns. When the country-specific
inflation innovation is large enough, nominal stock returns do immediately respond to inflation innovations, but
real stock returns still decline.

E Incomplete Pass-through of Inflation Surprises to Asset Re-
turns

We also want to gauge the contemporaneous pass-through of country-specific inflation surprises to asset returns.
An asset is only defined as a perfect inflation hedge if it also hedges against inflation surprises. In addition,
this evidence will help us discriminate between a risk-based explanation of our findings and other candidate
explanations.

If inflation follows a random walk, then the change in inflation is a good measure of inflation surprises. We
use the change in inflation m;_ syt — m—k—+ between month ¢ and ¢ + k to rank countries into portfolios at ¢,
where k£ denotes the investment horizon. We report average log returns realized between month ¢ and ¢ 4+ k£ on
portfolios of stocks, bonds and bills.

These are not returns on an an implementable investment strategy. The investment horizon varies from 1
month to 12 months, but all the numbers in the tables are annualized. We hold the portfolios constant for k
periods. For each of these portfolios, we compute the returns r;_;4r over the next k periods. Since we do not
have monthly inflation data for Australia and New Zealand, we exclude these countries.

E.1 The Cross-section of Inflation Surprises and Returns

Table A26 reports the results. At the one-month horizon, we are simply using the one-month change in monthly
inflation (Am¢—t41 = Te—t+1 — Tt—1-¢) to rank countries into portfolios at the end of month ¢. These are reported
in the first line. The annualized (12x) change in the one-month rate of inflation varies from -8.8% to 9%. In the
second line, we report that on an annual basis, realized inflation increases from 0.39 percent in the first quintile
to 9.57 percent in the fifth quintile.

Next, we check how different asset classes perform in response to these large one-month inflation innovations.
The nominal returns are reported in the second panel. Obviously, nominal bonds and T-bills cannot hedge against
inflation surprises, because these securities are claims to nominal cash flows. As a result, nominal bond returns
do not respond to inflation innovations in the cross-section.?®> However, stocks are claims to real cash flows. Our
results suggest that nominal stock returns do not immediately adjust to country-specific inflation news, except in
the last quintile. In fact, nominal stock returns decline from 10.32% in the first quintile to 9.72% in the fourth
quintile, and then increase to 12.03%. Nominal stock returns do increase by 3.27 % from portfolio 3 to portfolio
5, but this increase is much smaller than the 4.47% increase in realized inflation.

The third panel reports real returns on bills, stocks and bonds. Real bond returns in the last quintile are 9.00
% per annum lower (s.e. of 0.69%) than those in the first quintile, but real stock returns in the last quintile are

23Nominal bond returns vary between 8.05% in the first quintile and 8.22% in the last quintile.
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7.46% percent per annum (s.e. of 1.60%) lower than those in the first quintile. At the 1-month horizon, stocks
perform only slightly better than bonds in hedging against surprise inflation. At the 3-month horizon, the results
look very similar. The difference in real bond returns between portfolio 5 and portfolio 1 is -7.72%, compared to
-5.71% for stocks. Again, stocks only provide a small incremental hedge against inflation innovations.?*

Because nominal stock returns are insensitive to inflation surprises, there is no real difference between the
sensitivity of real stock and bond returns to surprise inflation at the 1-month horizon, except in the last portfolio,
for which the gap between stocks and bonds increases.

When we exclude emerging market countries, there is no evidence whatsoever that stocks provide a better
hedge against inflation surprises than bonds, even when we focus on the highest inflation portfolios. Nominal stock
returns are roughly constant across all portfolios. The limited evidence in favor of inflation hedging against infla-
tion innovations was driven exclusively by emerging market countries in the highest quintile that have experienced
very high rates of inflation.

E.2 The Cross-Section of Survey-Based Inflation Surprises and Returns

Finally, for each investment horizon k, we used realized (annualized) inflation 7¢— ¢+, minus one-year ahead
expected inflation measured at month ¢ as a measure of the inflation surprise, and we sorted countries into
quintiles based on this measure. We dropped Australia and New Zealand from the sample, because we do not
have monthly inflation data for these countries.

The results are reported in Table A18. The annualized rate of inflation varies from -4% in the first quintile
to 8% per annum in the last quintile. As before, there is no evidence that nominal stock returns provide more
protection against inflation surprises than bonds at the 1-month horizon. The spread in real bond returns between
the lowest and the highest quintile is -13.58%, while the spread in real stock returns is -13.86%. At the 12-month
horizon, stocks even do considerably worse than bonds, as evidenced by the results reported in the lower panel.

F Country-specific Interest Rate Variation

As a robustness check, we look at the effect of nominal interest rate variation.-term nominal interest rates are a
good measure of short-run inflation expectations, but when we sort by nominal interest rates, we will also pick
up up some real interest rate variation.

F.1 Bonds/Stocks Panel

When we sort countries into quintiles by their nominal interest rates, the T-bill rates increase by 684 bps. from
the first quintile to the fifth quintile. Table A19 provides detailed results. Interestingly, nominal bond returns
do increase with short-term nominal interest rates, but nominal stock returns do not. Nominal bond returns
increase from 6.13% to 10.04% in the last portfolio, while nominal stock returns are flat. As a result, the real
stock returns, reported in the third panel, are 456 bps (s.e. of 160 bps) lower for the highest interest rate quintile
than for the lowest interest rate quintile. This difference is significant at the 5% significance level. The relation
between expected inflation and real stock returns is non-linear. Real stock returns are 6.56% in the first portfolio,
but increase to 7.92% in the fourth portfolio, only to decrease almost 500 bps. to 2.00% in the last portfolio. Not
surprisingly, the ex post realized real interest rate is 325 basis points higher in the last than in the first portfolio.
So, high real interest rates rather then higher expected inflation may be responsible for part of these results.

At the 3-month horizon, nominal stock returns in the fifth portfolio are 101 bps (s.e. of 168) higher than in
the first portfolio; 187 bps (s.e. of 162 bps) at the 12-month horizon. As a result, these real return differences
shrink at longer horizons. At the 3-month horizon, the spread in real returns decreases to 256 bps (s.e. of 174),
and it is only 159 (s.e. of 175) at the 12-month horizon.

F.2  Stocks-Only Panel

These results do not simply carry over to the stock sample. There is much less inertia in the stock markets of
these high-inflation countries in the stock sample. Table A20 in the lists these results. For example, there is
now a 779 bps difference (s.e. of 232) between the nominal stock returns of portfolio 4 and portfolio 5 countries.
The difference between portfolio 5 and portfolio 1 stock returns is 557 bps (s.e. of 209). Hence, there is a large

24 Table A13 in the separate appendix demonstrates that these results are quite stable over time.
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immediate response of nominal stock returns, even at the 1-month horizon, and this response of nominal stock
returns increases as we increase the holding period to 3 and 12 months. As a result, the real stock returns in
portfolio 5 are actually only 174 bps lower than the real stock returns in portfolio 1. However, there is still quite
a bit of compression in the highest interest rate quintile. The excess returns are 589 bps lower in the last than in
the first quintile, but that could partly reflect the 415 bps difference in ex post realized real interest rates.

Double-Sorts These portfolio sorts by nominal interest rates generate substantial variation in ex post real
interest rates. To control for real interest rate variation, we first sort all of the countries in the extended panel
into 3 portfolios based on nominal T-bill rates at ¢ (i:). Next, we again sort all countries independently into 2
portfolios based on real interest rates (i¢ — m¢—12—¢). In Table A21, we report the results for the six portfolios that
are the intersection of these 3 nominal interest-rate-sorted portfolios and 2 real interest-rate-sorted portfolios.

We focus on the 1-month horizon. As local expected inflation increases, real stock returns decline. For the
countries with currently low real interest rates, the real stocks returns decline by 664 bps from portfolio 1 to 3,
as we increase nominal T-bill returns from 3.26% to 13.86%. Realized inflation increases from 3.95% to 15.16%.
Hence, the residual nominal interest rate variation seems to be measuring mostly variation in local expected
inflation. For the countries with currently high real interest rates, real stock returns 236 bps from portfolio 4 to
6, as nominal interest rates increase from 4.04% to 11.68%. Similarly, the equity premium over T-bills declines
by 603 bps per annum from portfolio 1 to 3, and by 597 bps per annum from portfolio 4 to 6. Hence, we confirm
that higher expected inflation translates into significantly lower subsequent real stock returns, as well as lower
excess returns.
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G Additional s and s

Table A9: COUNTRY-LEVEL EVIDENCE ON INFLATION AND RETURNS IN STOCKS-ONLY PANEL

This table reports the cross-sectional mean/standard deviation of country-level time-series averages of inflation and returns.
Annualized log k-month returns and inflation. The countries are sorted by year-over-year inflation realized at month ¢ — 1
(m¢—13—¢t—1). The sample is 1950-2012. The data is monthly. This table also reports the R%2in a regression of inflation
on average global inflation. The Stocks Only panel includes Australia, Austria, Belgium, Brazil, Canada, Czech Republic,
Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia,
Lithuania, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Russia,
Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey, the U.K., the
U.S. and Venezuela. The sample starts with 10 countries in 1950 and ends with 46 countries in 2012.

Horizon 1-month 3-month 12-month

Moments X-Mean X-Std X-Mean X-Std X-Mean X-Std
Panel A: log inflation Ty yttk

inflation Mean 6.41 5.82 6.67 6.64 6.65 6.54
std 2.79 1.97 3.54 2.66 4.98 4.31
R? 0.19 0.10 0.27 0.14 0.40 0.20

Panel B: nominal log returns in local currency Tf;tJrk
T-bills Mean 8.39 6.65 8.96 7.60 9.08 7.88
std 1.51 1.46 2.81 3.00 5.17 5.54
stocks Mean 11.49 7.24 11.88 7.82 12.14 9.85
std 26.48 10.60 28.96 11.92 32.01 15.41
Panel C: real log returns in local units of consumption T:—>t+k
T-bills Mean 1.98 2.44 2.29 2.59 2.44 3.10
std 2.72 1.88 3.28 2.18 4.38 3.32
stocks Mean 5.08 4.71 5.20 4.38 5.49 6.09
std 26.70 10.99 29.17 12.04 32.32 14.94

Panel D: log excess returns in local currency rzf_)t_'_k
stocks/T-bills Mean 3.10 4.62 2.91 4.78 3.05 6.09
SR 0.15 0.16 0.14 0.15 0.13 0.18
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Table A10: AVERAGE INFLATION-SORTED PORTFOLIOS FOR BONDS/STOCKS PANEL

Time-series averages of annualized log k-month returns on portfolios. The countries are sorted by 10-year inflation realized at
month t—1. The portfolios are re-sorted each month. The sample is 1950-2012. The data is monthly. The unbalanced sample
includes Australia, Austria, Belgium, Brazil, Canada, China Hong Kong, Czech Republic, Denmark, Egypt, Finland, France,
Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the
Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa,
Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey, the U.K., the U.S. and Venezuela. The sample starts
with 10 countries in 1950 and ends with 46 countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation Tyt ik
sorted Mean 2.62 3.46 4.38 5.45 10.04 7.42 7.34 7.12
s.e. 0.05 0.06 0.08 0.08 0.22 0.20 0.35 0.64
std 1.39 170 2.09 231 5.67 5.35 5.24 4.87
realized Mean 2.63 341 4.08 4.78 7.05 4.42 4.48 4.36
s.e. 0.14 0.15 0.18 0.20 0.20 0.21 0.24 0.39
std 1.06 1.16 1.42 1.48 1.56 1.58 1.92 2.95
Panel B: nominal log returns in local currency Tf%tv%
T-bills Mean 3.83 4.97 559 6.29 8.40 4.57 4.55 4.51
s.e. 0.06 0.10 0.11 0.12 0.16 0.14 0.25 0.49
std 049 0.75 0.89 099 1.27 1.13 1.95 3.76
bonds Mean 5.42 6.55 7.20 7.78 10.07 4.65 4.64 4.41
s.e. 0.42 0.50 0.52 0.60 0.59 0.65 0.68 0.86
std 3.37 398 4.09 4.65 4.69 5.13 5.43 5.97
stocks Mean 7.83 10.11 11.17 9.73 13.18 5.34 5.16 5.05
s.e. 174 191 174 188 1.86 1.55 1.58 1.76
std 13.60 15.02 13.74 14.71 14.68 12.20 12.03 13.58
Panel C: real log returns in local units of consumption r:%tjtk
T-bills Mean 1.21 1.56 1.51 1.51 1.35 0.14 0.07 0.15
s.e. 0.13 0.15 0.17 0.20 0.19 0.20 0.23 0.36
std 1.00 1.12 1.36 147 1.49 1.53 1.81 2.77
bonds Mean 2.79 3.15 3.13 3.00 3.02 0.23 0.16 0.05
s.e. 0.45 0.54 0.56 0.64 0.62 0.68 0.71 0.86
std 3.60 4.23 440 494 4385 5.31 5.66 6.16
stocks Mean 5.21 6.70 7.09 495 6.12 0.92 0.68 0.69
s.e. 1.75 192 176 187 1.87 1.56 1.61 1.84
std 13.66 15.10 13.90 14.72 14.74 12.31 12.26 14.08
Panel D: log excess returns in local currency rfoHk
bonds/T-bills Mean 1.58 158 1.61 1.49 1.67 0.09 0.09 -0.10
s.e. 0.42 0.51 0.51 0.59 0.57 0.64 0.66 0.74
S.R. 0.47 0.39 040 0.32 0.37 0.02 0.02 -0.02
s.e. 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
stocks/T-bills Mean 4.00 5.14 558 3.44 4.78 0.78 0.61 0.54
s.e. 1.75 1.92 1.74 1.88 1.87 1.56 1.61 1.87
S.R. 029 034 041 0.23 0.32 0.06 0.05 0.04
s.e. 0.13 0.14 0.13 0.13 0.13 0.13 0.13 0.13
stocks/bonds Mean 2.42 355 397 1.96 3.11 0.69 0.52 0.64
s.e. 1.80 194 1.78 1.88 1.84 1.61 1.68 1.83
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Table All: INFLATION-SORTED PORTFOLIOS FOR BONDS/STOCKS PANEL: DECADE-BY-
DECADE

Time-series average of annualized log 1-month, 3-month and 12-month spread in real log returns (in local units of con-
sumption). Returns on Portfolio 5 minus Portfolio 1. The countries are sorted by year-over-year inflation realized at month
t —1 (m—13—¢—1) into 5 portfolios at ¢t. The portfolios are re-sorted each month. The sample is 1950-2012. The data is
monthly. The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland,
Israel, Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singa-
pore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with only 10
countries in 1950, and ends with 30 countries in 2012.

Decade 1-month 3-month 12-month
log inflation Ty itk
1950 sorted 6.52 6.52 6.52
realized 2.16 1.78 0.92
log returns T;—>t+k
T-bills -2.42 -2.02 -1.25
bonds -3.44 -2.96 -2.69
stocks -11.37 -10.32 -6.71
log inflation L
1960 sorted 5.32 5.32 5.32
realized 2.88 2.93 2.43
log returns T:HH,C
T-bills -1.23 -1.32 -1.06
bonds -2.86 -3.10 0.37
stocks -11.67 -9.84 -3.82
log inflation Tyt ik
1970 sorted 9.18 9.18 9.18
realized 6.85 6.66 6.51
log returns r:%tj%
T-bills -2.81 -2.61 -2.46
bonds -4.86 -4.38 -5.43
stocks -2.22 -1.98 -2.46
log inflation T ik
1980 sorted 8.93 8.93 8.93
realized 7.37 7.36 6.71
log returns r:_)H_k
T-bills 0.25 0.19 0.53
bonds 2.65 1.94 1.64
stocks -3.02 -4.73 -3.82
log inflation T itk
1990 sorted 8.66 8.66 8.66
realized 6.81 6.60 6.01
log returns T;%tjtk
T-bills 2.24 2.39 2.67
bonds 0.78 1.26 1.09
stocks -6.50 -7.37 -6.62
log inflation Ttk
2000 sorted 4.22 4.22 4.26
realized 2.50 2.28 2.19
log returns T;HH,C
T-bills -0.14 0.06 0.20
bonds 1.63 2.46 2.34
stocks 1.33 2.03 1.25
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Table A12: INFLATION-SORTED PORTFOLIOS FOR PANEL OF DEVELOPED COUNTRIES

Annualized log k-month returns. The countries are sorted by lagged year-over-year inflation realized at month ¢ — 1.
Portfolios are re-sorted each month. The sample is 1950-2012. The unbalanced panel includes: Australia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, the U.K. and the U.S.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
sorted Mean 1.85 2.84 3.90 4.98 7.66 5.81 5.81 5.85
s.e. 0.08 0.09 0.11 0.13  0.17 0.12 0.20 0.40
std 2.12 2.33 2.80 3.37 4.55 3.12 3.12 3.12
realized Mean 241 3.07 396 456 @ 6.27 3.87  3.67 3.36
s.e. 0.15 0.16 0.18 0.20 0.22 0.21 0.24 0.35
std 1.16 1.16 1.42 1.52 1.72 1.68 1.96 3.02
Panel B: nominal log returns in local currency Tf;tJrk
T-bills Mean 4.10 4.87 5.62 6.14 7.35 3.25 3.24 3.11
s.e. 0.08 0.09 0.12 0.13 0.16 0.12 0.20 0.39
std 0.59 0.71 0.90 1.02 1.25 0.94 1.62 3.16
bonds Mean 594 6.98 6.85 742 871 2,77 2.84 2.87
s.e. 0.53 0.64 066 057 0.64 0.68  0.63 0.71
std 4.12  4.98 5.21 4.47  5.01 5.30  5.60 6.01
stocks Mean 10.52 9.30 11.63 9.83  9.69 -0.83  -0.29 0.98
s.e. 1.68 1.85 1.86 1.92 1.87 1.44 1.55 1.66
std 13.21 14.46 14.54 14.93 14.56 11.42 11.60 12.84
Panel C: real log returns in local units of consumption T;%t+k
T-bills Mean 1.70 1.79 1.66 1.58 1.08 -0.62 -0.43 -0.26
s.e. 0.15 0.16 0.18 0.18 0.21 0.21 0.21 0.28
std 1.14 1.16 1.39 1.43 1.61 1.64 1.78 2.38
bonds Mean 3.53 391 2.80 286 244 -1.10 -0.83 -0.49
s.e. 0.57 066 0.70 0.62 0.67 0.71 0.68 0.70
std 4.38 5.12 5.51 4.82  5.26 5.59 591 6.38
stocks Mean 8.11 6.22 7.68 5.27 3.42 -4.69 -3.96 -2.38
s.e. 1.69 1.86 1.88 1.93 1.87 1.45 1.56 1.68
std 13.28 14.55 14.70 15.03 14.58 11.53 11.65 12.92
Panel D: log excess returns in local currency Txf—»t-}—k
bonds/T-bills Mean 1.84 2.11 1.23 1.27 1.36 -0.48 -0.40 -0.24
s.e. 0.53 0.64 0.66 057 0.62 0.67  0.62 0.58
S.R. 045 042 024 029 0.28 -0.09 -0.07 -0.04
s.e. 0.13 0.12 0.13 0.13 0.15 0.12 0.13 0.13
stocks/T-bills Mean 6.42 443 6.02 3.69 2.34 -4.08 -3.53 -2.12
s.e. 1.68 1.85 1.87 1.92 1.87 1.44 1.55 1.66
S.R. 0.49  0.31 0.41 0.25 0.16 -0.36  -0.31 -0.17
s.e. 0.14 014 0.14 0.13 0.13 0.13 0.13 0.13
stocks/bonds Mean  4.58 232 479 241 0.98 -3.60 -3.13 -1.89
s.e. 1.71 1.87 1.90 1.97 1.93 1.47 1.50 1.69
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Table A1l3:

DECADE-BY-DECADE

Annualized log 1-month returns. The countries are sorted by m¢—¢4+1 — 74—k —,+ between month ¢ and ¢+ 1 to rank countries
into portfolios at t. Portfolios are re-sorted each month. The sample is 1950-2012. The data is monthly. The unbalanced
sample includes Australia, Austria, Belgium, Brazil, Canada, China Hong Kong, Czech Republic, Denmark, Egypt, Finland,
France, Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia,
Mexico, the Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore,
South Africa, Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey, the U.K., the U.S. and Venezuela. The

sample starts with 10 countries in 1950 and ends with 46 countries in 2012.

INFLATION-INNOVATION-SORTED PORTFOLIOS FOR BONDS/STOCKS PANEL:

Horizon 1-month
Portfolio Low 2 3 4 High High-Low
log inflation m; .
1950 sorted -10.93 -4.30 -0.92 2.32 10.55 21.49
realized -3.12 -0.08 1.84 2.94 7.96 11.08
T-bills 7.25 3.48 1.66 0.53 -4.07 -11.32
bonds 6.63 4.79 3.58 0.42 -3.90 -10.53
stocks 18.62 17.29 15.76 13.45 9.40 -9.22
log inflation Ty g1
1960 sorted -8.80 -3.17 -0.70 1.96 8.56 17.36
realized -0.14 1.88 2.38 4.65 8.67 8.80
real log returns in local units of consumption rf—m-{—k
T-bills 5.05 2.91 2.43 0.16 -3.86 -8.91
bonds 5.41 3.56 1.76 0.02 -3.35 -8.76
stocks 7.71 1.04 6.47 1.68 0.05 -7.66
log inflation Ty yt41
1970 sorted -9.21 -3.64 -0.47 2.36 9.62 18.83
realized 4.92 6.63 7.60 9.09 14.68 9.76
real log returns in local units of consumption Tf—»t-{—k
T-bills 2.40 0.87 -0.53 -1.91 -7.40 -9.80
bonds 3.79 -0.85 -2.30 -2.18 -8.07 -11.86
stocks 2.92 7.13 -0.70 -4.05 -3.66 -6.58
log inflation Ty i1
1980 sorted -7.66 -3.09 -0.55 1.68 7.26 14.91
realized 2.20 3.53 4.32 5.80 9.72 7.52
real log returns in local units of consumption rf%tj%
T-bills 7.52 5.52 5.05 3.47 -0.21 -7.73
bonds 9.84 6.79 3.87 7.48 2.78 -7.06
stocks 14.22 7.69 13.22 7.21 6.19 -8.04
log inflation m, ;4
1990 sorted -8.11 -2.59 -0.13 2.21 8.32 16.43
realized 0.87 1.67 3.07 4.47 8.72 7.85
real log returns in local units of consumption qutj%
T-bills 7.55 5.33 4.25 2.50 -0.80 -8.35
bonds 12.41 10.41 8.17 3.13 2.59 -9.82
stocks 10.67 7.59 8.47 10.05 5.79 -4.88
log inflation m, ;4
2000 sorted -8.67 -2.91 -0.06 3.07 9.92 18.60
realized -2.12 0.87 2.14 3.77 7.88 10.00
real log returns in local units of consumption Tfﬁwk
T-bills 5.24 1.98 0.62 -0.88 -4.70 -9.95
bonds 7.79 4.95 4.13 3.03 1.22 -6.57
stocks 6.66 2.36 4.02 0.77 -1.69 -8.35
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Table A14: LAGGED-INFLATION-SORTED PORTFOLIOS FOR STOCKS-ONLY PANEL

Time-series averages of annualized log k-month returns on portfolios. The countries are sorted by lagged year-over-year
inflation (7¢—13—¢—1) at time ¢. The portfolios are re-sorted each month. The sample is 1950-2012. The data is monthly. The
sample starts with 10 countries in 1950 and ends with 46 countries in 2012. The unbalanced panel includes Australia, Austria,
Belgium, Brazil, Canada, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iceland, India,
Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Pakistan,
Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland,
Taiwan, Thailand, Turkey, the U.K., the U.S. and Venezuela.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation m, ,, 4
sorted Mean 1.70 297 4.28 6.00 13.77 12.07 13.24 13.06
s.e. 0.08 0.08 0.10 0.12 0.28 0.27 0.63 1.10
std 2.04 225 277 330 7.66 7.31 10.22 10.65
Panel B: nominal log returns in local currency TftE—>t+k
realized Mean 2.57 3.11 4.14 543 11.13 8.56 8.73 7.71
s.e. 0.15 0.16 0.17 0.18 0.32 0.33 0.49 0.85
std 1.16 1.16 1.30 1.39 2.48 2.58 3.89 6.84
T-bills Mean 4.32 4.88 583 7.34 12.04 7.72 8.19 7.76
s.e. 0.07  0.08 0.10 0.14 0.29 0.28 0.53 1.00
std 0.55 0.65 0.80 1.10 2.29 2.19 4.21 7.92
stocks Mean 12.38 10.69 10.74 9.66 14.34 1.96 3.19 4.99
s.e. 1.74 184 180 194 223 1.95 2.15 2.69
std 13.68 14.51 14.30 15.19 17.57 15.22 16.17 19.69
Panel C: real log returns in local units of consumption r:—>t+k
T-bills Mean 1.76 1.77 1.68 191 091 -0.84 -0.54 0.06
s.e. 0.15 0.16 0.16 0.18 0.26 0.26 0.29 0.35
std 1.13  1.15 126 1.46 2.02 2.06 2.39 3.00
stocks Mean 9.81 7.58 6.60 4.24 3.21 -6.61 -5.54 -2.71
s.e. 174 185 1.82 195 224 1.94 2.12 2.60
std 13.70 14.59 14.44 15.26 17.64 15.19 15.93 18.46
Panel D: log excess returns in dollars rwfﬁ,%l
stocks/T-bills Mean 8.06 581 491 233 2.30 -5.76 -5.00 -2.77
s.e. 1.74 185 181 1.95 221 1.90 2.07 2.52
S.R. 0.59 040 0.34 0.15 0.13 -0.39 -0.32 -0.15
s.e. 0.15 0.14 0.13 0.13 0.13 0.13 0.14 0.13
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Table A15: LAGGED-INFLATION-DEVIATION-SORTED PORTFOLIOS FOR STOCKS-ONLY PANEL

Time-series averages of annualized log k-month returns on portfolios. The countries are sorted by lagged year-over-year
inflation (m¢—13—¢t—1 — T—121—¢t—1) minus 10-year inflation at time ¢. The portfolios are re-sorted each month. The sample
is 1950-2012. The data is monthly. The sample starts with 10 countries in 1950 and ends with 46 countries in 2012. The
unbalanced panel includes Australia, Austria, Belgium, Brazil, Canada, Czech Republic, Denmark, Egypt, Finland, France,
Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the
Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa,
Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey, the U.K., the U.S. and Venezuela.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation m, ,, 4
sorted Mean -8.98 -2.63 -0.71 0.38 3.15 12.13 12.09 11.73
s.e. 0.36 0.16 0.09 0.08 0.11 0.35 0.61 1.28
std 9.96 4.44 234 229 3.12 9.53 9.46 9.06
realized Mean 592 430 4.17 4.52 8.37 2.45 2.41 1.92
s.e. 0.21 0.18 0.17 0.18 0.28 0.30 0.40 0.67
std 1.55 141 132 138 219 2.26 3.09 5.49
Panel B: nominal log returns in local currency r{;t+k
T-bills Mean 8.75 6.36 5.63 5.69 8.88 0.14 0.19 0.27
s.e. 0.19 0.12 0.11 0.12 0.23 0.19 0.35 0.68
std 148 091 085 090 1.83 1.50 2.63 5.16
stocks Mean 17.49 1256 9.76 10.29 9.79 -7.70 -7.11 -5.35
s.e. 204 179 186 1.83 212 1.90 1.97 2.30
std 1598 13.92 14.36 14.15 16.42 14.95 15.06 16.81
Panel C: real log returns in local units of consumption r:—>t+k
T-bills Mean 2.83 206 1.46 1.17 0.51 -2.32 -2.22 -1.66
s.e. 0.20 0.18 0.16 0.16 0.23 0.27 0.29 0.34
std 148 143 125 124 1.80 1.97 2.18 2.68
stocks Mean 11.57 8.26 5.58 5.77 1.42 -10.15 -9.52 -7.28
s.e. 2.06 180 1.87 1.84 2.14 1.93 2.02 2.25
std 16.11 13.98 14.47 14.22 16.53 15.17 15.31 16.96
Panel D: log excess returns in dollars rwfﬁhq
stocks/T-bills Mean 874 6.20 4.12 4.60 0.91 -7.83 -7.30 -5.62
s.e. 2.04 180 1.86 1.84 2.12 1.89 1.96 2.22
S.R. 0.55 0.44 0.29 0.32 0.06 -0.53 -0.49 -0.34
s.e. 0.14 0.14 0.13 0.14 0.13 0.13 0.12 0.12
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Table A16: INFLATION-SORTED PORTFOLIOS FOR STOCKS-ONLY PANEL: DECADE-BY-DECADE

Annualized log 1-month returns. Portfolios of countries sorted by lagged year-over-year inflation realized at month ¢ — 1.
Portfolios are re-sorted each month. Sample: 1950-2012. The unbalanced sample includes Australia, Austria, Belgium,
Brazil, Canada, China Hong Kong, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Ice-
land, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the Netherlands, New Zealand,
Norway, Pakistan, Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden,
Switzerland, Taiwan, Thailand, Turkey, the U.K., the U.S. and Venezuela. The sample starts with 10 countries in 1950 and
ends with 46 countries in 2012.

1-month 3-month 12-month
log inflation Ty oty
1950 sorted 6.46 6.46 6.46
realized 1.84 1.57 0.55
log returns 77,4
T-bills -1.93 -1.64 -0.70
stocks -12.80 -11.60 -7.94
log inflation m, ,, .,
1960 sorted 5.36 5.36 5.36
realized 2.99 2.97 2.53
log returns 77,4
T-bills -1.31 -1.31 -1.13
stocks -12.13 -9.93 -4.74
log inflation m;_,, .,
1970 sorted 10.92 10.92 10.92
realized 8.12 7.83 7.12
log returns T?ﬁt«kl
T-bills -3.93 -3.61 -2.98
stocks -11.15 -10.24 -10.49
log inflation m; .,
1980 sorted 15.97 17.29 17.29
realized 12.80 12.79 12.34
log returns ;7 ,,
T-bills -0.75 -0.39 -0.17
stocks -3.03 -1.49 2.56
log inflation m, ;4
1990 sorted 24.08 31.07 31.37
realized 17.21 19.98 18.61
log returns ;7\,
T-bills 2.56 2.75 3.22
stocks -3.16 -2.32 -1.84
log inflation m, ;4
2000 sorted 10.27 10.16 9.89
realized 7.93 7.65 6.71
log returns 77,4
T-bills 0.99 1.17 1.67
stocks -0.41 -0.20 2.42
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Table A17: INFLATION-INNOVATION-SORTED PORTFOLIOS: STOCKS-ONLY PANEL

Annualized log k-month returns. The countries are sorted by m ¢y — m—p—+ between month ¢ and ¢t 4 k to rank
countries into portfolios at ¢t. Portfolios are re-sorted each month and held for 1 month. Standard errors are generated by
bootstrapping the sample 10,000 times. The unbalanced sample includes Australia, Austria, Belgium, Brazil, Canada, China
Hong Kong, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iceland, India, Ireland, Israel,
Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Pakistan, Philippines,
Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand,
Turkey, the U.K., the U.S. and Venezuela. The sample starts with 10 countries in 1950 and ends with 46 countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation 7,_, .
sorted Mean -11.46 -3.62 -0.57 2.35 11.34 22.80 16.89 9.19
realized Mean 0.84 2.87 392 5.63 12.38 11.54 8.18 3.54
Panel B: nominal log returns in local currency rf—>t+k
T-bills Mean 850 6.62 6.39 6.52 8.14 -0.35 -0.83 -0.95
s.e. 0.23 0.14 0.13 0.14 0.20 0.21 0.41 0.65
std 1.80 1.11 1.00 1.06 1.57 1.68 3.06 5.36
stocks Mean 12.21 10.57 10.44 11.53 14.46 2.25 0.25 -0.79
s.e. 195 1.86 1.90 1.87 2.07 1.81 1.89 2.15
std 15.63 14.62 14.99 14.71 16.38 14.31 15.13 17.34
Panel C: real log returns in local units of consumption T:HtJrk
T-bills Mean 7.66 3.75 247 0.89 -4.24 -11.90 -9.01 -4.49
s.e. 0.82 0.14 0.14 0.14 0.23 0.85 0.89 0.96
std 6.51 1.11 1.10 1.06 1.80 6.71 7.02 7.41
stocks Mean 11.37 7.70 6.52 590 2.08 -9.30 -7.93 -4.33
s.e. 210 1.86 191 1.88 2.08 2.01 2.11 2.32
std 16.83 14.68 15.07 14.80 16.49 15.85 16.67 18.52
Panel D: log excess returns in local currency mcf%“rk
stocks/T-bills Mean 3.72 395 4.06 5.01 6.32 2.60 1.08 0.16
s.e. 194 187 191 1.87 2.07 1.81 1.88 2.17
SR 0.24 0.27 027 0.34 0.39 0.18 0.07 0.01
s.e. 0.13 0.13 0.14 0.13 0.13 0.13 0.13 0.13
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Table A18: INFLATION-INNOVATION-SORTED PORTFOLIOS

Time-series averages of annualized log k-month returns. The countries are sorted at ¢ by realized (annualized) inflation
T—st4+k Minus one-year ahead expected inflation (from Consensus Economics) measured at month ¢. The portfolios are
re-sorted each month. The sample is 1990-2012. The data is monthly. The sample includes Austria, Belgium, Canada,
Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico, Netherlands, Norway, Philip-
pines, Poland, Portugal, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S.
The sample starts with 18 countries in 1990, and ends with 30 countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation m, ., ,
realized Mean -4.10 0.10 1.88 3.65 8.48 12.58 8.20 4.59
Panel B: nominal log returns in local currency Tt’c%tJrk
T-bills Mean  4.04 3.92 4.03 4.51 5.69 1.64 2.36 3.67
s.e. 0.14 0.13 0.13 0.16 0.20 0.15 0.30 0.74
std 0.71 0.69 0.67 078 094 0.67 1.23 2.87
bonds Mean 9.74 7.80 8.23 7.51 8.74 -1.00 -0.69 2.00
s.e. 1.39 1.17 1.02 1.29 1.22 1.56 1.20 1.25
std 6.19 5.30 4.56 5.76  5.53 6.93 6.65 4.94
stocks Mean 9.02 8.40 6.15 8.25 7.74 -1.28 -1.18 -0.43
s.e. 4.02 3.78 349 3.714 3.86 2.73 2.15 2.88
std 18.00 16.74 15.76 17.04 17.29 12.27 11.70 12.56
Panel C: real log returns in local units consumption r:HtJrk
T-bills Mean  8.14  3.81 2.15  0.86 -2.79 -10.93 -5.84 -0.92
s.e. 0.38 0.17 0.17 0.18 0.25 0.39 0.37 0.59
std 1.69 0.82 0.80 0.87 1.16 1.75 2.06 2.31
bonds Mean 13.83 7.70 6.36 3.86 0.26 -13.58 -8.89 -2.59
s.e. 1.46 1.20 1.05 1.32 1.26 1.64 1.22 1.24
std 6.47 545  4.66 5.89  5.67 7.25 6.95 4.82
stocks Mean 13.11 830 4.27 460 -0.74 -13.86 -9.38 -5.02
s.e. 4.04 3.78 349 3.714 3.87 2.76 2.13 2.97
std 18.04 16.74 15.75 17.03 17.35 12.43 11.93 12.75
Panel D: log excess returns in local currency rfotJrk
bonds/T-bills Mean 570 3.88 420 3.00 3.05 -2.65 -3.05 -1.67
s.e. 1.36 1.17 1.02 1.28 1.21 1.55 1.19 1.10
SR 094 073 093 053 0.56 -0.38 -0.46 -0.35
s.e. 0.26 027 0.22 027 0.22 0.23 0.21 0.25
stocks/T-bills Mean 4.97 4.49 212 3.74  2.05 -2.92 -3.54 -4.10
s.e. 4.02 3.79 349 3.75 3.87 2.73 2.16 3.23
SR 028 027 013 022 0.12 -0.24 -0.30 -0.30
s.e. 0.23 023 022 023 0.23 0.22 0.21 0.21
stocks/bonds Mean -0.72 0.61 -2.09 0.74 -1.00 -0.28 -0.49 -2.43
s.e. 3.97 400 3.70 4.01 3.88 2.82 2.25 3.18
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Table A19: INTEREST-RATE-SORTED PORTFOLIOS FOR BONDS/STOCKS PANEL

Annualized log one-month returns. Portfolios of countries sorted by one-month T-bill returns at month t. Portfolios are
re-sorted each month. Standard errors are generated by bootstrapping the sample 10,000 times. The sample is 1950-2012.
The sample includes Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel,
Italy, Japan, Malaysia, Mexico, Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore,
South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with only 9 countries
in 1950, and ends with 30 countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio 1 2 3 4 5 5-1 5-1 5-1
Panel A: log inflation T ik
sorted Mean 3.17 3.65 437 504 714 397 3.96 4.02
s.e. 0.10 0.11 0.12 013 0.15 0.14 0.23 0.49
std 263 279 312 328 413 3.72 3.73 3.72
realized Mean 3.06 3.55 4.08 4.66 6.66 3.60 3.57 3.50
s.e. 0.19 015 0.18 019 020 0.24 0.29 0.41
std 1.41 1.21 1.30 147 157 1.81 2.11 3.17
Panel B: nominal log returns in local currency Tf—;t+1
T-bills Mean 272 432 533 6.62 9.66 6.94 6.77 6.33
s.e. 0.06 0.09 011 012 0.16 0.13 0.22 0.43
std 0.46 067 085 097 126 0.99 1.71 3.23
bonds Mean 6.33 6.14 6.83 8.31 9.87 3.54 4.77 5.75
s.e. 0.47 060 053 056 054 0.61 0.70 0.82
std 3.63 480 4.15 443 427 4.8  5.50 8.30
stocks Mean 10.03 11.15 10.62 12.67 9.10 -0.93  0.59 1.21
s.e. 177 1.85 1.77  1.81 1.94  1.58 1.76 1.58
std 13.97 14.41 13.89 14.19 15.22 1247 13.15 12.99
Panel C: real log returns in local units of consumption T:—>t+k
T-bills Mean -0.35 0.77  1.25 1.96 299 334 3.20 2.83
s.e. 0.19 0.15 0.18 0.18 0.18 0.22 0.23 0.30
std 1.41 1.17  1.29 1.42 1.39 164 1.66 2.27
bonds Mean 3.27 2.59 2.75 3.65 3.21  -0.06 1.20 2.25
s.e. 0.51 0.64 056 0.60 057 0.64 0.73 0.85
std 3.95 507 437 472 452 506 5.68 8.23
stocks Mean 696 7.60 6.54 8.02 243 -4.53 -2.98 -2.29
s.e. 1.78 1.86 177  1.83 1.95 1.62 1.81 1.72
std 14.05 14.49 13.96 14.29 15.28 12.71 13.49 13.60
Panel D: log excess returns in local currency m:f;tﬂ
bonds/T-bills Mean  3.61 1.82 1.50 1.69 0.22 -3.40 -1.99 -0.58
s.e. 0.46 0.59 0.51 0.55 053 0.61 0.68 0.74
S.R. 099 038 037 039 0.05 -0.70 -0.37 -0.07
s.e. 0.12 0.13 0.13 014 0.13 0.12 0.12 0.13
stocks/T-bills Mean 7.31 6.82 529 6.05 -0.56 -7.87 -6.18 -5.12
s.e. 177 1.85 177 1.82 1.95 1.59 1.77 1.67
S.R. 0.52 047 038 043 -0.04 -0.63 -0.47 -0.38
s.e. 0.14 014 014 014 0.13 0.13 0.13 0.15
stocks/bonds Mean 3.70  5.01 3.79 436 -0.78 -4.47 -4.19 -4.54
s.e. 1.84 1.86 1.79 1.85 1.95 1.65 1.80 1.66
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Table A20: INTEREST-RATE-SORTED PORTFOLIOS FOR STOCKS-ONLY PANEL

Annualized log k-month returns. The countries are sorted by the T-bill rate. Portfolios are re-sorted each month. The
sample is 1950-2012. The unbalanced sample includes Australia, Austria, Belgium, Brazil, Canada, China Hong Kong,
Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan,
Kuwait, Latvia, Lithuania, Malaysia, Mexico, the Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland,
Portugal, Russia, Saudi Arabia, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey,
the U.K., the U.S. and Venezuela. The sample starts with 10 countries in 1950 and ends with 46 countries in 2012. We
report the global CAPM alpha for a hedged investor who invests in an equal-weighted portfolio of all hedged foreign stocks,
and for an unedited investor who invests in the value-weighted global stock index.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel 1.A: log inflation Ty itk
sorted Mean 3.24 3.62 4.54 6.15 13.21 9.97 9.91 9.91
realized Mean 3.02 3.56 4.38 5.54 10.32 7.31 7.16 6.86
Panel I.B: nominal log returns in local currency rf_)H_k

T-bills Mean 2.83 4.39 5.68 7.58 14.29 11.46 11.11 10.41
s.e. 0.06 0.08 0.11 0.13 0.36 0.34 0.54 1.00

std 0.47 0.66 0.86 1.02 2.76 2.62 4.36 8.13

stocks Mean 9.17 11.47 11.55 10.98 14.74 5.57 6.78 7.45
s.e. 1.89 193 1.68 1.75 221 1.90 2.21 2.54

std 14.91 15.20 13.26 13.89 17.48 14.83 16.55 19.65

Panel 1.C: real log returns in local units of consumption T?—>t+k

T-bills Mean -0.18 0.83 1.30 2.03 3.97 4.15 3.95 3.54
s.e. 0.19 0.17 0.18 0.17 0.61 0.63 0.64 0.79

std 142 130 1.32 1.34 4.80 4.91 5.18 6.01

stocks Mean 6.15 7.90 7.17 544 4.41 -1.74 -0.38 0.59
s.e. 1.90 193 1.70 1.77 2.27 1.99 2.26 2.51

std 15.01 15.26 13.35 14.04 17.98 15.43 16.97 19.07

Panel 1.D: log excess returns in local currency Tzfﬁ“rk

stocks/T-bills Mean 6.34 7.08 5.87 3.40 0.45 -5.89 -4.32 -2.95
s.e. 1.89 1.93 1.69 1.77 2.19 1.88 2.15 2.36

SR 0.42 047 044 0.24 0.03 -0.40 -0.27 -0.17

s.e. 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.13

alpha 1.76 245 1.80 -0.89 -4.88 -6.64 -5.48 -4.65

1.71 229 1.96 -0.92 -4.06 -3.56 -4.70 -7.26

beta 099 1.00 0.88 0.93 1.16 0.16 0.25 0.36
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Table A22: INTEREST-RATE-SORTED PORTFOLIOS FOR PANEL OF DEVELOPED COUNTRIES

Annualized log one-month returns. The countries are sorted by one-month T-bill returns at month ¢. The portfolios are
re-sorted each month. Standard errors are generated by bootstrapping the sample 10,000 times. The sample is 1950-2012.
The subset of developed countries includes Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland,
Italy, Japan, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, the U.K. and the U.S.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4 High High-Low High-Low High-Low
Panel A: log inflation m,_,, 4
sorted Mean  3.09 3.61 4.19 483  6.15 3.06  3.07 3.12
s.e. 0.10 0.11 0.11 0.13 0.16 0.13 0.22 0.46
std 2.55 2.92 3.01 3.40 4.35 3.53  3.53 3.52
realized Mean 2.92 3.37 4.08 4.45 5.76 2.84 2.90 2.83
s.e. 0.20 0.17 0.18 0.19 0.21 0.24 0.28 0.39
std 1.48 1.33 1.38 1.45 1.59 1.80 2.10 3.07
Panel B: nominal log returns in local currency rfﬁwl
T-bills Mean  2.92  4.43 533 6.25  8.47 5.55 5.43 5.08
s.e. 0.07 0.09 0.11 0.13 0.16 0.11 0.18 0.34
std 0.53 0.70 0.88 1.01 1.22 0.82 1.40 2.63
bonds Mean 6.27 6.53  6.91 7.00 9.02 2.75 3.98 4.89
s.e. 0.57 0.63 0.69 0.63 0.52 0.64  0.62 0.69
std 4.52 495 5.46  5.01 4.13 5.09 5.26 5.61
stocks Mean 8.98 10.80 10.89 10.36 9.62 0.64 1.58 2.54
s.e. 1.67 1.86 1.96 1.82 1.88 1.52 1.64 1.63
std 13.09 14.60 15.27 14.26 14.63 11.87 12.52 12.60
Panel C: real log returns in local currency Tyl
T-bills Mean 0.00 1.07 1.25 1.80 2.71 2.72 2.54 2.25
s.e. 0.20 0.16 0.18 0.18 0.18 0.23 0.23 0.28
std 1.49 1.28 1.33 1.41 1.39 1.66 1.73 2.21
bonds Mean  3.35  3.16 2.83 255  3.26 -0.09 1.09 2.06
s.e. 0.61 0.66 0.72 0.68 0.56 0.67  0.66 0.72
std 4.79 5.19 5.67 535 441 5.27 549 5.89
stocks Mean 6.06 7.43 6.81 591 3.86 -2.20 -1.31 -0.29
s.e. 1.68 1.87 1.96 1.84 1.89 1.54 1.69 1.69
std 13.19 14.66 15.32 14.44 14.68 12.02 12.77 12.97
Panel D: log excess returns in local currency Tfﬁtqtl
bonds/T-bills Mean  3.36 2.09 1.59  0.75  0.55 -2.81  -1.45 -0.20
s.e. 0.57 0.63 0.68 0.63 0.52 0.64  0.60 0.56
S.R. 0.74 042 030 0.15 0.13 -0.56  -0.28 -0.04
s.e. 0.12 0.15 0.13 0.13 0.13 0.12 0.13 0.13
stocks/T-bills Mean 6.07 6.36 5.56  4.11 1.15 -4.92  -3.85 -2.54
s.e. 1.67 1.86 1.95 1.83 1.89 1.52 1.64 1.64
S.R. 0.46 044 036 0.29 0.08 -0.41 -0.31 -0.20
s.e. 0.14 0.13 0.14 0.13 0.13 0.13  0.13 0.13
stocks/bonds Mean  2.71 427 398 336  0.60 -2.11  -2.40 -2.35
s.e. 1.74 1.88 1.95 1.89 1.92 1.55 1.62 1.66
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Table A26: INFLATION-INNOVATION-SORTED PORTFOLIOS FOR BONDS/STOCKS PANEL

Time-series averages of annualized log k-month returns. The countries are sorted by ;45 — Tt_j—¢+ between month ¢
and t + k to rank countries into portfolios at ¢. Portfolios are re-sorted each month. Standard errors are generated by
bootstrapping the sample 10,000 times. The sample is 1950-2012. The data is monthly. The sample includes Australia,
Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Malaysia, Mexico,
Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Singapore, South Africa, Spain, Sweden,
Switzerland, Taiwan, Thailand, the U.K. and the U.S. The sample starts with 9 countries in 1950, and ends with 30
countries in 2012.

Horizon 1-month 3-month 12-month
Portfolio Low 2 3 4  High High-Low High-Low High-Low
Panel A: log inflation m,_, 4
sorted Mean -9.03 -3.41  -0.62 2.05 8.72 17.75 11.73 5.28
s.e. 0.20 0.11 0.09 0.10 0.18 0.25 0.22 0.25
std 1.46 0.83 0.71 0.79 1.36 1.72 1.66 2.07
realized Mean 0.35 2.38 3.44 4.87 9.35 9.00 5.99 2.04
s.e. 0.22 0.14 0.13 0.14 0.20 0.26 0.26 0.39
std 1.69 1.09 1.02 1.05 1.52 1.89 2.03 2.88
Panel B: nominal log returns in local currency Tig—n-}—k
T-bills Mean 6.23 5.75 5.72 5.67 6.06 -0.17 -0.30 -0.74
s.e. 0.12 0.11 0.11 0.11 0.11 0.09 0.17 0.34
std 0.94 0.87 0.87 0.85 0.87 0.74 1.21 2.42
bonds Mean 7.99 7.23 7.02 7.12 8.13 0.15 -1.54 -3.81
s.e. 0.54 0.52 0.56 0.61 0.53 0.62 0.60 0.86
std 4.29 4.11 4.36 4.82 4.21 4.91 5.30 5.82
stocks Mean  10.45 9.74 11.15 9.55 11.60 1.15 0.21 -1.56
s.e. 1.92 1.87 1.84 1.83 1.78 1.55 1.53 1.60
std 15.22 14.73 14.58 14.34 14.08 12.21 12.21 13.76
Panel C: real log returns in local units of consumption T:—>t+k
T-bills Mean 5.88 3.37 2.28 0.80  -3.29 -9.16 -6.29 -2.79
s.e. 0.21 0.13 0.13 0.14 0.20 0.25 0.23 0.29
std 1.55 1.05 1.00 1.06 1.47 1.81 1.93 2.38
bonds Mean 7.63 4.85 3.58 224 -1.22 -8.85 -7.53 -5.86
s.e. 0.59 0.55 0.59 0.64 0.57 0.67 0.63 0.89
std 4.60 4.32 4.58 5.01 4.50 5.26 5.65 6.03
stocks Mean  10.09 7.35 7.70 4.67 2.25 -7.84 -5.78 -3.60
s.e. 1.94 1.87 1.85 1.83 1.79 1.57 1.53 1.55
std 15.29 14.75 14.65 14.40 14.17 12.34 12.35 14.18
Panel D: log excess returns in local currency T:vfﬁtJrk
bonds/T-bills Mean 1.76 1.48 1.30 1.44 2.07 0.32 -1.23 -3.07
s.e. 0.53 0.52 0.56 0.60 0.53 0.62 0.59 0.83
S.R. 0.42 0.37 0.30 0.30 0.50 0.06 -0.24 -0.57
s.e. 0.13 0.13 0.12 0.14 0.12 0.13 0.13 0.15
stocks/T-bills Mean 4.22 3.99 5.43 3.88 5.54 1.32 0.51 -0.82
s.e. 1.93 1.87 1.85 1.83 1.78 1.56 1.53 1.56
S.R. 0.28 0.27 0.37 0.27 0.39 0.11 0.04 -0.06
s.e. 0.13 0.13 0.13 0.13 0.14 0.13 0.13 0.14
stocks/bonds  Mean 2.46 2.50 4.13 2.43 3.47 1.01 1.75 2.26
s.e. 1.95 1.90 1.87 1.85 1.80 1.59 1.54 1.68
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Figure A10: BOND BETAS

Bond Betas of Local Stock Markets
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Notes: 5-year rolling window betas of the local stock market return w.r.t. the local lagged monthly rate of inflation (lagged by
one month). Sample: 1950-2012. The unbalanced sample includes Austria, Belgium, Canada, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Japan, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom,
United States. The sample starts with 10 countries in 1950 and ends with 46 countries in 2012.
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Rolling Window Betas of Stock Returns

Notes: 5-year rolling window betas of the local stock market return w.r.t. the local lagged monthly rate of inflation (lagged
by one month), computed by running time-series regressions of nominal log stock returns in local currency TTy 4 On
the one-month log lagged rate of inflation m, _;_,, on 5-year rolling windows. Sample: 1950-2012. The unbalanced sample
includes Australia, Austria, Belgium, Brazil, Canada, China Hong Kong, Czech Republic, Denmark, Egypt, Finland, France,
Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Malaysia, Mexico, the
Netherlands, New Zealand, Norway, Pakistan, Philippines, Poland, Portugal, Russia, Saudi Arabia, Singapore, South Africa,
Spain, Sri Lanka, Sweden, Switzerland, Taiwan, Thailand, Turkey, the United Kingdom, the United States and Venezuela.

Figure Al1l: INFLATION BETAS

Inflation Betas of Local Stock Markets
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The sample starts with 10 countries in 1950 and ends with 46 countries in 2012.

96



Figure A12: INFLATION

Panel A: U.S. Panel B: Developed Countries
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Notes: Decade-by-decade overview of inflation. Monthly data. The top panel plots average year-over-year inflation. The
middle panel plots the standard deviation of year-over-year inflation. The bottom panel plots the one-month autocorrelation
of year-over-year-inflation.
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