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Abstract

This paper investigates the short-run e!ects of inßation on emerging
market real earnings and stock prices. For a panel of Þfteen emerging
markets, I identify three stylized facts. First, inßation does correlate
negatively with real earnings, independently of inßation level. Second,
the negative correlation ameliorates with the ÞrmÕs leverage. Third, I
Þnd evidence on the positive correlation of inßation and risk aversion,
which would explain the negative relation between inßation and real stock
prices that exceeds the variation implied by real channels. The results
are robust to a stock, a weighted market and a weighted sector-market
portfolio aggregation.
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1 Introduction

The relation between inflation and stock prices has been extensively studied in
the finance literature. Empirical evidence show a significant negative correla-
tion between inflation rates and stock prices for the US and other developed
markets. However, only a few papers investigate the relation in Emerging Mar-
kets (EMs)1. This paper is meant to abridge this gap by focusing exclusively
on Emerging Markets and dealing with short-term correlations.

The empirical literature has identified three main channels under which infla-
tion may influence real stock prices. First, inflation has real costs for economic
activity. Increasing inflation induce a fall in future real earnings, driving the
stock price downwards. Second, inflation correlates positively with risk aversion
and high expected discount rates, driving stock prices downwards for a given
expected real cash flow2. Finally, a third channel which has been marginally
studied is the leverage effect: inflation affects equity value by decreasing the
real value of corporate debt3. For a given expected real cash flow (firm value),
inflation decreases the real value of debt increasing the equity value and thus
driving stock prices upwards.

In this paper I test the different channels discussed above in the case of
Emerging Markets. In order to do so I follow three different approaches. First,
I implement a stock approach, in which I test the relation between real stock
prices and inflation using each Emerging Market stock as the cross-section unit.
Second, I follow an aggregated market approach, in which capital weighted price-
earning ratios are created. Third, a sector-country approach is used, which is
similar to the previous one but aggregating weighted price-earning ratios per
sector.

The main results can be summarized as follows. First, I find a strong and
robust negative relation between inflation and future real earnings. Today’s
inflation forecasts lower future real earnings4. Second, as inflation increases,
stock prices fall in excess of the variation implied by lower expected earning

1Most notably Spyrou (2004) for a set of individual Emerging Markets; and Gulterkin
(1983) for both developed and Emerging Markets.

2See Bekaert and Engstrom (2008); Brandt and Wang (2003); and Pereira (2009b)
3 Ritter and Warr, (2002) do not Þnd evidence of leverage e!ect for the cross-section of

US stocks. They characterize this lack of evidence as money illusion.

4 In this paper I donÕt dig into the causes of this relation. Future research is needed to
understand how exactly inßation a!ects earnings (i.e. by increasing costs, decreasing mark-
ups, etc).
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growth. Consequently, inflation correlates with higher future expected discount
rates, ie, higher risk aversion. This is in line with recent papers that emphasize
that most of the covariance of inflation and stock prices can be explained by the
correlation between inflation and risk aversion. Third, I show that the leverage
channel is significant: higher inflation increases stock price conditional on firm
indebtedness. The more indebted the firm (sector), the higher the impact of
inflation on the equity price. Noteworthy, not all sectors, but the big ones
(above average capitalization) are the ones that show a positive correlation of
inflation on stock prices conditional on leverage. One possible way to explain
this is that small firms in small sectors suffer more financial constraints than
firms in big sectors.

In addition to the three testable channels described above, I analyze the cor-
relation of inflation and both real earnings and price-earning ratios for different
types of crisis: currency, banking and twin crises. While inflation does not affect
earning growth rates differently in crisis periods than in non-crisis periods, real
stock prices do post a differential effects. During currency crisis, stock prices
drop more than during non-currency crisis periods. However, the leverage chan-
nel is stronger during currency crisis, in part canceling the previous effect. It is
worth to emphasize that only for currency crisis periods I find significant differ-
ential effect. Banking crises and twin crises do not post significant differences
in the inflation-earning yield correlation.

The paper is structured in the following way. Section 2 briefly reviews the
evidence of the negative correlation between inflation and real stock prices.
Section 3 describes the data sample. Section 4 introduces the empirical results
for the relation between inflation and real earning variations. Section 5 presents
the results for the correlation between inflation and stock prices conditional
on expected economic growth, following both a stock approach and a market
portfolio approach. Section 6 presents the analysis at a sector-market portfolio
level. Section 7 concludes.

2 Inflation and Stock Prices

If markets are friction-less, the correlation of inflation (realized or expected in-
flation) and the earning yield should be zero. A stock is a claim on real capital
so the real return of the aggregate capital stock should not be related to the
magnitude of price changes. However, the empirical work consistently finds a
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negative relation between inflation and real stock prices (i.e. earning yield or
dividend yield). Both expected and unexpected inflation are negatively corre-
lated with real asset prices. John Y. Campbell (1988) and Barr and Campbell
(1996) document a negative correlation between unexpected inflation and real
interest rates using data on indexed and nominal government bonds. Pennacchi
(1991) and Campbell and Ammer (1993) confirm this finding with a different
research methodology and different data. Amihud (1996) and Campbell and
Shiller (n.d.) extend the result to real stock returns.

Three different channels can be identified in order to explain the negative
effect of inflation on real stock prices. The first channel emphasizes the economic
real costs of inflation (i.e. inflation difficulties intertemporal capital allocation;
inflation acting as a distortionary tax). Increasing inflation induce a decrease
in future real earnings, driving the stock price downwards. A second channel
works hand in hand with uncertainty. Inflation correlates positively with risk
aversion and high expected discount rates, driving stock prices downwards for a
given expected real cash flow (see Bekaert and Engstrom, 2008; Pereira, 2009b).
Finally, there is a third channel, the money illusion approach (see Modigliani
and Cohn, 1979; Campbell and Vuolteenaho, 2004; Brunnermeier and Julliard,
2006).

Under imperfect capital markets, however, realized inflation may affect stock
prices in a different way. As emphasized by Ritter and Warr, inflation affects
equity value by decreasing the real value of corporate debt. For a given ex-
pected real cash flow (firm value), inflation decreases the real value of debt
increasing the equity value and thus driving stock prices upwards. Note that,
when the leverage effect is incorporated, the correlation between earning-price
and inflation may even be negative (higher real stock price), as inflation may
erode the real value of debt, increasing the real value of equity (stock price)5.
Ritter and Warr (2002) assume that investors do not capture the capitalization
change (capitalization error), and find that the higher the leverage, the higher
the underpricing of the stock.

All the papers cited above have a common unit of analysis, that is, devel-
oped markets. The literature has poorly attended to Emerging Market evidence.

5 This channel, the leverage channel, may help us to understand what drives up stock prices

(conditional on expected future dividend growth rate and discount rates) during hyperinßation

or very-high-inßation periods (Pereira-Garmendia, 2008 and Pereira-Garmendia, 2009a).
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Spyrou (2004) analyses the stock price inflation relation in a time series frame-
work. His sample includes Chile, Mexico, Brazil, Argentina, Thailand, South
Korea, Malaysia, Phillipines, Hong Kong and Turkey, for the period 1989-2000.
The author finds only a negative significant correlation between stock prices and
inflation for Thailand, while is positive and statistically significant for three of
the sample EMs, and positive (but non significant) for a further three. The
author finds a positive relation between inflation and industrial production.

3 Data Description

In the empirical section price-earning ratios of Emerging Market firms. The
data is from the Emerging Market Database (EMDB).

Emerging Market capitalization has notably increased in the last twenty
years. By 2007, Emerging markets accounted for 27% of world capitalization
and a 13% of the total traded volume (for more details see Gregoriou, ed, 2009).
However, the Emerging market asset class is very heterogeneous. In Table 3.1,
the shares of each country in the overall EM capitalization is presented. The
figures presented are calculated as the average of the time sample 1985-2007.
China is the biggest Emerging market, although is not included in this paper due
to monthly inflation data availability. South Korea, followed by South Africa
and Brazil are the biggest Emerging Markets in the sample.

The sector aggregation is also relevant for the aim of the paper. In this
paper I work with different levels of sector aggregation. At the lowest degree
of aggregation I work with 60 sectors. These sectors are, at a time, aggregated
in a 22-sector ranking, which I include in Table 3.2. Finally, the highest aggre-
gation level includes ten sectors: Consumer Discretionary, Consumer Staples,
Materials, Industrials, Financials, Energy, Utilities, Information Technology,
Telecommunication Services and Health Care.

For leverage, I create a capital structure database for all listed firms in
Emerging Markets. The data is from Bloomberg for 2006-20076. While in the

6 While some papers use the Rajan and Zingales (1998) external Þnancial dependence

ratios in order to test Þnancial development, in my case these ratios are not informative, since

it is the ratio of debt to equity the one that has implications for the e!ect of inßation, not

the overall external Þnancing (which is the sum of both equity and debt).
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empirical section I work with 60 sectors, in Table 3.3 the leverage at highest
sector aggregation (10-sector aggregation) is presented for twenty four Emerg-
ing Markets. The first striking result is the leverage heterogeneity per sector-
country. Sorting per country, Slovakia and Russia are the countries with highest
leverage, while Nigeria and South Africa the countries with the lowest leverage.
Sorting per sector, Utilities is the sector with highest leverage, followed by Fi-
nancials. On the other side, the sectors with lowest leverage are Information
Technologies and Heath Care.

Inflation data at a monthly frequency is from IMF IFS. The series are sea-
sonal adjusted. In Figure 1, I plot the time series for the first, second and third
inflation quartile on the left axis, and the fourth quartile on the right axis. In-
flation in Emerging Markets followed a similar pattern to developed markets.
During the 80s, inflation monthly inflation was high and volatile (Great Infla-
tion). After mid-90s, inflation decreased considerably and has remained low and
stable since then.

I also classify periods of currency, banking and twin crisis. I define currency
crisis starting in the month showing a significant increase in depreciation rate
(vis-a-vis US dollar) and the month in which depreciation peaks. The data
is from the IMF, and the periods are chosen in concordance with Laeven and
Valencia (2008) database. For banking crisis, the starting month is taken from
Laeven and Valencia (2008) database, and the ending month corresponds to the
month in which banks deposits stabilize. Finally, twin crisis are those periods
in which both currency and banking crisis are observed. Sovereign debt crisis
periods were not included since only the case of Argentina 2002 is included in
the sample.

4 Real Earnings and Inflation

A common assumption in the literature is that inflation has real costs for eco-
nomic activity. Increasing inflation induce a decrease in future real earnings,
driving the stock price downwards. If so, inflation at time t should be able to
forecast lower real earnings in the next periods. In order to test the effect of
inflation on real earnings, I perform a panel regression to estimate the impact of
inflation on real earning growth rates. I perform both a stock approach and an
aggregated market approach. In Section 4.1, I present the results for the stock
approach, and in Section 4.2 the results for the market portfolio approach. In
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Section 6, I perform a sector analysis.

4.1 Stock Approach

I perform a panel regression to estimate the impact of inflation on real earn-
ing growth rates. I perform both a stock approach and an aggregated market
approach. The benchmark panel regression is:

!ereal
j, t = α0 + α1πj, t−k + α2!gdpt, t−k−3 + X

!

j, tλ + µj + ej, t (1)

where!ereal
j, t stands for variations in real earnings (nominal earnings deflated

by CPI inflation) for country j at time t. I work with capital weighted real
earning variations. The regressors are realized inflation πj t−k; and real economic
growth in the previous quarter !gdpt, t−k−3. I include stock dummies, country
dummies and time dummies.

The results are included in the first panel of Table 4.1. In the four specifi-
cations presented in the table, inflation correlates negatively with real earning
variations. including a trend variables does not change the results. While the
stock approach is informative, I give more weight to the results of the market
portfolio.

4.2 Market Portfolio Approach

When working with capital-weighted market portfolios I perform a long panel
regression (country-time). While the model to be estimated is the same as in
the stock approach, the estimation of a common panel would induce to serious
biases. In the sample, the number of cross-sections is small compared to the
number of periods. While in a short-panel estimation (N big and T small) it is
possible to find serial uncorrelated standard errors using cluster-robust standard
errors, in a long panel estimation a specific model for the error correlation is
needed. Thus, I estimate a model in which the error term can be correlated
and heteroskedastic, by performing a panel FGLS estimation. The estimation
model can be specified in the following way:

yit = x
!

itβ + uit
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uit = ρiuit−1 + εit

E (uit) = σ2
i

E (uit, ujt) = 0

E (εit, εit−1) = 0

In the second panel of Table 4.1 the results from the benchmark regression
are posted. Contemporaneous and lagged realized inflation is always signifi-
cant, except when lagged two months. The sign is always negative: increasing
inflation forecasts negative real earnings variations in the coming months. The
estimated coefficients are rather stable for the three quarters included in the re-
gressions. These coefficients imply a decrease in real earnings between 0.18-0.40
percent per one percent inflation increase7.

In Table 4.2, I explore whether the relation changes if the economy is expand-
ing or contracting. Most of the explained variance takes place during economic
expansions. The estimated coefficients imply a real earning decrease between
0.15 and 0.40, similar to the result in Table 4.1. However, during contractions
there is no significant differential effect of inflation on future real earnings. Con-
sequently, inflation drives real earning growth rates downwards independently
of the economic cycle.

Finally, I explore if inflation forecasts real earning variations when the econ-
omy is suffering different types of economic crises - currency, banking and twin
crisis. I define currency crisis starting in the month showing a significant increase
in depreciation rate (vis-a-vis US dollar) and the month in which depreciation
peaks. For banking crisis, the starting month is taken from Laeven and Va-
lencia (2008), and the ending month corresponds to the month in which banks
deposits stabilize. Finally, twin crisis are those periods in which both currency
and banking crisis are observed.

In Table 4.3, I present the results from differentiating the crisis-typology.
Note that twin crises are the strongest type of crisis. During currency crises,

7In Aizenman and Marion (2009) an inßation of 5 percent is associated with an output cost
during the inßation-disinßation cycle of about 3 percent of GDP for the US, which implies a
cost of 0.60 percent on a monthly basis. The results for Emerging Markets show rather smaller
implied inßation cost, between 0.18 and 0.40. While the comparison is not strictly correct,
since one is measuring the impact on GDP and the other on aggregated earnings, both Þgures
should be close, as in the present case.
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real earning growth rate decreases by 2.5 percent on a monthly basis; for bank-
ing crises 1.7 percent; and for twin crises 5.6 percent (26 percent; 19 percent;
and 49 percent annualized decrease, respectively)8. Since crisis periods are con-
temporaneous to contractions periods, the results in Table 4.2 suggest that for
the average crisis-period the correlation should not be significant. Coherently,
in specifications (ix)-(xii), no significant effect is captured for the inflation- real
earning correlation during crisis-months. On average, inflation negatively affects
real earnings, independently on the economic cycle and type of crisis. However,
as will be discussed below, the correlation inflation- stock prices does vary in a
different way conditional on the type of crisis.

I conclude this section setting three stylized facts: i) there is a strong neg-
ative relation between inflation and future real earnings 9; ii) there are no sig-
nificant differences when conditioning on the economic cycle (contractions and
expansions); and iii) there are no significant differences when conditioning on
crisis-types (currency, banking or twin crisis).

5 Real Stock Prices and Inflation

From the previous section we learn that inflation correlates with lower real
earnings. Therefore, as investors discount the real cost of inflation, stock prices
should decrease. In this section I explore the relation between realized inflation
and real stock prices in the following way. First, I estimate the impact of
inflation on the earning yield. Since the earning yield takes into account trailing
earnings, the high frequency variations are due to price changes. Second, I test if
the leverage effect, as discussed in Ritter and Warr (2002) for the US, is present
in the case of Emerging Markets. Finally, I use different pricing models in order
to calibrate the stock earning yield impact of real earning fall due to inflation.
The aim is to test whether stock prices decrease more than the fall obeying to
lower future real earnings. Bekaert and Engstrom (2008) and Pereira (2009)
show that inflation correlates highly with risk aversion, driving real stock prices
lower even if expected cash flows remain unchanged.

8The results remain similar when including GDP growth rates in the regressions.
9 The analysis of what factors are driving this relation (i.e. increasing costs, decreasing

mark-ups, etc) is beyond of the scope of this paper, and is left for future research.
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In order to test the correlation between inflation and real stock prices, I
regress the earning yield as the dependant variable, and present three different
panel approaches based on the cross-section unit of study. The first approach is
a stock approach, in which I regress each stock earning yield on the explicative
variables. The second approach, the market portfolio approach, takes as the
cross-section unit the aggregate market capital weighted earning yield. Finally,
the third approach, the sector-market portfolio approach, incorporates a sector
capital weighted earning yield per country. That is, a sector-country approach.
Each approach proves useful to capture different dimensions of the correlation
as discused below.

5.1 A Stock Approach

The first approach is a stock approach, in which I regress each stock earning
yield on the explicative variables. The benchmark specification is:

E

P ijt
= α0 + α1πjt + α2!gdpjt + X

!

ijtλ + eijt (2)

t = 1, ..., T, j = 1, ..., J, i = 1, ..., I

where the dependent variable E
P ijt

is the earnings yield corresponding to
firm i of country j at time t; πjt is the month on month inflation rate of country
j at time t; !gdpj,t is real GDP growth rate in the next quarter i; and a set of
other controls Xi,j,t, in which a trend variable is included. Stock and market
dummy variables are included when noted. I cluster the error terms both at a
stock level in order to control for autocorrelation in the panel errors10 and at a
market level.

The results are reported in Table 5.1. In Panel A, specifications (i)-(iv), the
earning yield is explained by the lagged month on month inflation rate. In all
cases the estimated coefficient is positive and significant when clustering at a
market level. In order to control for the Fama proxy hypothesis, specifications
(v)-(viii) include the actual GDP growth rate in the following quarter11. The
results show that inflation is still positive and significant when clustering at

10 Cite Dußo et al paper
11 For the period data on the expected economic growth is not available. I use, as a proxy,

the actual GDP growth rate in the next quarter.
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a market level. The estimated coefficient for the expected growth proxy is
positive but not significant. Note than in the last set of estimations the number
of observations decrease substantially, from more than 126,000 to almost 70,000.
The reason for this decrease in the number of observations is the lack of quarterly
national accounts data12.

In Panel B of the Table 5.1, I test both the effect of the firm leverage on
the inflation-stock price relation. I do so by including in the model the variable
DEBT, which is the firm leverage (defined for the sector to which the firm
belongs). The model to be estimated is then

E

P ijt
= α0 + α1πjt + α2!gdpjt + α3πjt debtjt + α4debtjt + X

!

ijtλ + eijt(3)

t = 1, ..., T, j = 1, ..., J, i = 1, ..., I

where debt accounts for the market debt to capital ratio, and πjt debtjt is
the interaction term between inflation and leverage. The model is aimed to test
if the stock price of firms with higher leverage should benefit from inflation,
due to a decrease in the real debt value of the firm (α3 < 0). The results in
regressions (i)-(iii) show that the leverage channel is significant. The coefficients
for the cross term are negative and significant in the three regressions, implying
an increase in the stock price the higher the leverage of the firm. The coefficients
for inflation are still positive and higher than in the Panel I estimations. Note
that inflation coefficients estimated in Panel A are the combination of both the
coefficients for inflation and for the interaction term of inflation and debt in
Panel B.

Regressions (iv) and (v) in Panel B test whether there are asymmetric effects
in economic expansions and contractions. A dummy variable taking the value
one when GDP decreases and zero otherwise is included in the regressions. At a
stock level, the asymmetric effect is not significant when including the leverage
channel.
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5.2 Weighted-Market Portfolio Approach

The second approach, the market portfolio approach, takes as the cross-
section unit the aggregate market capital weighted earning yield. I regress the
earning-price ratio for the weighted market portfolio on monthly inflation. The
benchmark regression is:

E

P jt
= α0 + α1πjt + α2!gdpt, t+3 + α3πjtdebtjt + α4debtjt + ejt (4)

t = 1, ..., T, j = 1, ..., J

where the dependent variable E
P jt

is the earnings yield corresponding to
country j at time t (weighted by firm capitalization). πjt is the month on
month inflation rate of country j at time t. !gdpj,t is real GDP growth rate in
the next quarter i; and a set of other controls Xj,t, in which a trend variable is
included. Market dummy variables are included when noted. I add the market
debt over capital ratio (capital weighted) and the crossterm of inflation times
the debt ratio.

In Table 5.2, I report the estimation results. Inflation remains significant and
positive. Thus, higher inflation correlates with lower stock prices. The leverage
channel is highly significant: conditional on the debt to capital ratio, the higher
the inflation rate, the higher the stock price (specification i). In models (ii)-
(iv), I test if asymmetric effects are present. While for the stock approach there
were not significant asymmetries, a different picture emerges when working with
market aggregate earning yields. The results show that a relevant share of the
variance is explained when the economy is contracting. When the economy is
expanding, inflation coefficient is positive but not significant when the leverage
channel is included (see specifications ii and iv). When the economy is contract-
ing is when inflation correlates more with stock prices. This last result is in line
with recent papers by Bekaert and Engstrom (2009) and Pereira (2009). For
the leverage channel, both during expansion and contraction periods the coeffi-
cients are negative and significant, implying that inflation increases stock prices

12 Note that the sample for the second set of regressions is Ómore recentÓ in time than
the previous set. To check if there is a sample bias when comparing both results, I repeat
estimations (i)-(iv) using the same sample as in (v)-(viii). The results hold, since inßation
coe"cient is still positive and signiÞcant.
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by decreasing real firm debt. In Section 6, I dig into these results at a sector
level, and I show that sector size is important to understand the correlations.

5.2.1 Earning Price, Inßation and Inßation Volatility

One potential explanation for the correlation between inflation and stock
prices is that is inflation volatility, not inflation level, what drives the correla-
tion. Higher inflation volatility increases uncertainty, thus driving stock prices
lower. In order to test if inflation volatility is indeed the significant dimension
in order to explain the correlation betwen inflation and stock prices, I include
in the model specification inflation volatility as a regressor. This series are esti-
mated fitting a AR(1)-GARCH(1,1) to the monthly inflation series per country.
After estimating the conditional volatility, I test whether is inflation level or
conditional volatility the dimension with explicative power.

The results from including inflation volatility in the regression are included
in Table 5.3. In all specifications, the coefficient for inflation volatility is not
significant, and post a positive sign (higher volatility implies lower stock prices).
However, inflation level remains significant and with a positive sign when con-
trolling for the capital structure channel. In specification (iv), the interaction
term of volatility and debt is included, however I don’t find significance. More-
over, the leverage channel remains strongly significant. I conclude that is the
inflation level, not volatility, what drives the correlation between earning-price
ratios and realized inflation.

5.3 Does Inßation Correlate with Risk Aversion in EMs?

Bekaert and Engstrom (2008) find that real earnings explain only a 16 percent
of the stock price variation in the US. Consequently, inflation must also have
an effect on the risk premium (stochastic discount factor). In this section I use
a set of pricing models to to calibrate the decrease in stock prices given the fall
in expected real earnings. I show that no model is able to explain more than 75
percent of the earning-yield variation13.

I calibrate the stock price variation for a five percent annualized inflation
shock. The sample for the 24 Emerging markets shows an annualized average
real earning growth rate of 0.084. The average earning yield is 0.087 and both
the estimated decrease in real earning growth rate and the increase in earning

13 It is mandatory to explicit that earnings and dividend are assumed to be equivalent for
the set of calibration exercises that I perform in this section. While I recognize this is a strong
assumption, I argue that in dividend in Emerging Markets lack some of the characteristics
they show in developed markets: stability, resilience to business cycle shocks.
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yield are 0.013 and 0.019, respectively (see Table 5.4). Given that trailing
earnings are being used, the monthly change in earning yield is related only to
stock price change. Thus, I will refer from now on to stock price change.

5.3.1 Model 1: No Uncertainty

The first model to calibrate is the Gordon model:

E

P
=

1
rf + rp − g

where rf is the risk free rate, rp is the risk premium, and g is the earning
growth rate. In this first approximation we are ruling out uncertainty, and take
the effect of inflation on earning growth rates as perfectly known.

Using the data in Panel A of Table 5.4, I first find the risk premium such that
the observed earning yield is matched. The implicit premium is 11.8 percent.
This premium is close to one reported in Salomons and Grootveld (2003)14.
Using the 11.8 percent premium over the five percent risk free rate, the a per-
manent impact of a five percent inflation shock induces an increase in the earning
yield in 0.013 which explains a 849 percent of the observed change. However,
the impact of inflation is not permanent. Taking a one-year shock of inflation
on real earning growth rate, the model can only explain a 5.1 percent of the
observed variation in earning yield.

5.3.2 Model 2: Uncertainty on Earning Growth Rates

In Model 2, I add uncertainty to the earning growth rates. Uncertainty is
included by adding the volatility of earning growth rates into the model. Also,
the stochastic discount factor is dependent on the earning process. The earning
yield takes the following form:

E

P
= rf − (1− λ γ) g + 0.5 λ γ (1− λ γ) σ2

e

I calibrate the risk free rate such that for a given set of parameters, the
earning yield matches the observed earning yield value of 0.087 and earning

14 On an equal weighted basis, Salomons and Grootveld (2003) report an annualised excess
risk premium of the emerging markets is 12.7% for the 1985-2001 period. However, the
market-weighted index for emerging markets presents an annualised premium of 3.1% for the
period.
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growth rate volatility of 0.36. The calibrated risk free rate in this case is 0.1045,
lower than the 0.168 rate (risk free plus risk premium) in Model 1, as expected.

As in the previous case, would the inflation effect on real earning growth be
permanent, the model predicts the earning yield to increase almost five times
the observed variation. When the shock has a one-year impact on earnings, the
predicted earning variation only explains 11 percent of the observed variation.
Increasing uncertainty helps to explain a higher share of the observed variation.
When inflation is above the threshold (annualized 5 percent inflation) standard
deviation of real earning growth rate is 0.39 (compared to an unconditional
value of 0.36). Incorporating the increase in uncertainty explains 16 percent
of the observed variation. In order to explain a 100 percent of the observed
inflation, the standard deviation of earning growth rates should increase up to
0.7, almost two times the unconditional standard deviation and well above the
0.39 conditional standard deviation.

5.3.3 Model 3: Uncertainty on Inßation & Earning Growth Rates

In Model 3, I include another dimension of uncertainty. While uncertainty over
real earning growth rates is already incorporated in Model 2, I add uncertainty
over the inflation rate itself. Following Pastor and Veronesi (2006); Pastor and
Pietro (2003), uncertainty over the inflation would increase the stock price as
agents increase the demand for the stock giving the upward value of earnings in
the bad state of nature. Rewriting the earning yield expression in Pastor and
Veronesi (2006) technical appendix, the earning yield expression is:

E

P
=
−g + rf − γ σ2

e + Vθ (1 + γ)
1 + k

In the model, the variable Vθ (which is always negative) stands to capture un-
certainty over future inflation. As inflation increases, so does the volatility of
the expected inflation. Using the Professional Forecasters data for the US, an
increase in 0.05 percent in inflation level does increase inflation standard devi-
ation by 281 percent. Note that the volatility increase in inflation drives stock
prices upwards, thus decreasing the explained variation of earning yields. An
increase in the absolute value of Vθ drives the earning yield downwards. As seen
in the last panel of Table 5.5, the decrease in earning growth rates explains only
a 17 percent of the observed increase in the earning yield. When including the
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conditional volatility of earning growth rates (0.39), the explained share raises
up to almost 75 percent. Finally, if the effect on inflation uncertainty is added
(increase of 281 percent), the explained variation in earning yield decreases back
to 19 percent.

As seen in Table 5.5, the highest share that the different models are able to
explain reaches a 75 percent of the observed earning yield variation. The point
of the exercise was to test if the predicted decrease in real earnings is able to
explain the correlation between inflation and real stock prices. The results show
that the implied fall in earnings is not enough to explain the decrease in stock
prices. Inflation is also correlated with risk aversion, as found in the papers
quoted above.

5.4 Inßation, Capital Structure and Crisis Typology

As with real earnings growth rates, in this section I analyze the correlation of in-
flation and price-earning ratios for different crisis-typologies: currency, banking
and twin crises. I interact the dummy variables with inflation and the market
debt to capital ratio. For a description of the crisis series construction, see
Section 3 and 4.

The results from the estimations are in Table 5.5. In Column (i) I present
the results from regressing earning yield on inflation, leverage and its cross-term.
I differentiate currency, banking and twin crises. Column (ii) shows the results
for currency crisis periods, Column (iii) for banking crisis, Column (iv) for twin
crisis and, finally, Column (v) for banking and currency crisis periods that do
not correspond to twin crisis months.

For no-crisis periods the results show that inflation always presents a posi-
tive and significant coefficient: higher inflation correlates with lower stock prices.
The coefficient for the interaction term (leverage channel) posts a negative and
significant coefficient in all five specifications: stock prices of more indebted
firms increase when inflation rises. Finally, note that debt variable posts neg-
ative coefficient in the five specifications, but in all cases the coefficient is not
significantly different from zero.

For currency crisis periods the estimated inflation coefficient is positive and
very significant. For times of currency crisis spell, an increase in the monthly
inflation rate correlates with a strong decrease in the stock price. However, the
effect is minimized if the firm is leveraged. The interaction term of inflation
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and debt posts a strongly significant negative coefficient when currency crisis
months. Consequently, more leveraged firms tend to net out the effect of direct
effect of inflation on stock prices. Finally, note that the during currency crisis
months, earning yield is 0.0371 higher than during non-currency crisis periods
(a 54.8 percent increase in annualized terms)

For banking crisis periods, Column (iii), the results show that when infla-
tion rises, stock prices don not decrease more than in no-banking-crisis periods.
Both the interaction term between inflation and banking crisis dummy and the
interaction term between inflation, leverage and the dummy are not signifi-
cantly different from zero. This result is interesting when compared with the
currency crisis periods, where stock prices strongly decrease and leverage is key
to understand which sectors are more punished by the market.

A potential problem of both previous analysis is that for some periods a
country may suffer from both a currency and and a banking crisis. In order to
control for these periods, I define a Twin crisis as a period in which the country
is suffering from both types of crises, and perform the same model as in Columns
(ii) and (iii). Consequently, the model in Column (iv) analyzes twin crisis, while
in Column (v) both currency and banking crisis under no Twin crisis.

For Twin crisis, the results show that the effect of currency and banking
crisis seems to net out, being the conditional effects of inflation not significantly
different from those under no-Twin crisis periods. However, note that the earn-
ing yield increases by 0.0508 during twin crisis periods (implying a 46 percent
stock price decrease in annualized terms).

Finally, in Column (v), I analyze periods of either currency or banking crisis
(but not periods of twin crisis). First, note that the differential effect on both
the inflation and leverage effect for currency crisis is back in the picture. As
in the analysis for currency crises in Column (ii), the interaction terms with
the currency-crisis dummy is strongly significant. Therefore, the higher the
leverage, the lower the stock price impact of inflation under currency crisis. On
the other side, for banking crisis periods this is not true, coherently with the
findings in Column (iii).
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5.5 Brief Discussion On Inßation and Leverage

One possible caveat of the approach is the potential endogenous effect of in-
flation levels on leverage. In other words, is inflation a determinant of capital
structure in Emerging Markets? If so, the previous regressions may suffer from
endogeneity biases, obscuring the results in Section 5.1 and 5.2.

From a theoretical perspective, Taggart (1985) explicitly analyzes the role
of inflation on capital structure of the firm. He shows than when inflation is
higher, so is the real value of tax deductions on debt. Under the trade-off
theory, this implies a positive relation between inflation and leverage. Note
that inflation does not have an effect on leverage if not through the tax system.
From an empirical perspective, only the paper by Frank and Goyal (2009) finds
a significant relation between inflation and leverage. However, the authors claim
that inflation is the least reliable factor they find.

What about emerging markets? First, let’s analyze the relation between in-
flation, leverage and the tax system emphasized by Taggart (1985). In emerging
markets, tax shields may work differently than in the US. For example, in the
case of Latin America, tax benefits tend to be lower than in the US. In Chile,
corporate taxes can be deducted from personal income taxes, reducing the cor-
porate tax-shield to zero. The cases of Mexico and Venezuela show how legal
inflation adjustments may turn the tax shield into a negative variable in some
cases. Apart from the tax system, the costs of financial distress are presum-
ably higher in Emerging Markets than in the developed countries. Bankruptcy
and financial-distress processes are longer, more bureaucratic, and more costly.
Given that inflation is correlated with financial distress, higher inflation should
induce lower leverage.

Most empirical papers find a negative relation between profitability and
leverage. That is, the more profitable the firm, the lower its’ leverage (for
Latin America see Cespedes et al., 2009; for transitional countries, Delcoure,
2006; for Asian countries, Getzmann et al., 2010; and for developed vs emerging
markets, Glen and Singh, 2003). Given the results in Section 4, higher inflation
decreases profitability, then higher inflation should be correlated with higher
leverage.

The previous points suggest that the theoretical link between inflation and
leverage through the tax system should not endorse an endogeinity bias in the
panel estimation given the diversity of taxing systems in Emerging Markets.
What is more, a long panel estimation of leverage on inflation (including country
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effects) posts a strongly non significant coefficient when working at a stock,
market and sector level.

6 Sector Analysis

In this section I perform a sector analysis. In Table 6.1, I present the 12-month
real earning growth rate variation due to an inflation shock (5 percent annualized
shock) and the monthly earning yield variation for the most aggregated sector
ranking. The only aggregated sector experiencing a 12-month increase in real
earning growth rates is Telecommunication Services, and that is reflected in
the earning price variation. A negative variation implies an increase in the
sector stock price. The rest of the sectors present negative earning growth
rate variations given the inflation shock. In most of the cases, stock prices drop
(positive earning yield variation). The only exception is Utilities. While earning
growth rates decrease, the stock price increases. Therefore, an index following
utilities seems to be a good hedge against inflation in emerging markets.

In the second part of Table 6.1, I work with the 60-sector ranking, and
present those sectors which earnings are negatively affected by inflation but
which stock prices increase. Several of these sectors are utilities. Note that water
utilities and wireless communication services see their stock prices increasing
eventhough inflation severely punishes their earning growth rates.

In Figure 2, I plot for the 60-sector aggregation the variation in 12-month
earning growth rate and the variation in the earning yield (positive variation
indicates a decrease in stock price). Most of the sectors experience both a
decrease in prices and earnings due to inflation. Note that some sectors show
positive earning growth rates and increasing stock prices. However, most of
these sectors are very small, with capitalization lower than one percent of the
market. In the second panel I only include sectors with capitalization higher
than one percent. In this case, only two sectors present both an increase in prices
and earnings: Marine and Multi-Utilities. Again, the capitalization of these two
sectors is barely above the one percent threshold (1.4 and 1.1 percent), so other
issues may be playing a big role in the correlations.

19



6.1 Weighted Sector-Market Portfolio Approach

In the Section 5.2, I use capital weighted earning yields aggregated at a market
level in order to test the relation between inflation and stock prices. In this
section, I create capital-weighted-sector portfolios per country. The benchmark
regression in this case takes the following form:

E

P kjt
= α0 + α1πjt + α2!gdpj, t+1 + α3 πjt debtj + α4 debtj + µk + ζj + ekjt(5)

t = 1, ..., T, k = 1, ..., K j = 1, ..., J

where the dependent variable E
P kjt

is the earnings yield corresponding to
sector k of country j at time t (weighted by firm capitalization). πjt is the
month on month inflation rate of country j at time t. Fixed effects at a sector
and country level are included when noted. The long panel estimation follows
the methodology described in Section 4. The monthly sample starts in January
1985 and extends until December 2007.

I repeat the most informative regressions of the previous sections under the
sector-country portfolio approach. The results are posted in Tables 6.2 and 6.3.
Table 6.2 is divided in three panels. Panel A shows the benchmark specification
adding a trend variable to control for common time effects. Inflation remains
positive and highly significant. As expected, an increase in inflation correlates
with decreasing stock prices.

In Panel B, I control for the Fama proxy hypothesis by including next quar-
ter real GDP growth rate. At a sector level, positive variations in next quarter
GDP are associated with higher stock prices (note the negative sign of the esti-
mated coefficient). Inflation is still positive and significant, and when including
next quarter GDP growth rate the coefficient increase with respect to the ones
estimated under Panel A specification.

Finally, in Panel C, I test the leverage channel. While the estimated co-
efficients for inflation and next quarter economic growth rate are as expected,
the coefficient for the cross term of inflation and leverage presents a puzzling
positive sign. This implies that the higher the firm leverage, the more the stock
price decreases when inflation jumps. This results seems puzzling, in particular
when we find a strong and robust positive effect when dealing with individual
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stocks and weighted market aggregated earning yields. The main difference is
that we are imposing an equal weight on each sector in the panel estimation.
That is, a small sector in Argentina weights the same as a big sector in the same
country. When working with aggregated market earning yields this problem is
not present, since firm capital weights were used as the dependent variable.

In order to test if big and small sector asymmetry is behind the results in
Table 6.2, the following specification is estimated:

E

P kjt
= α0 + α1πjt + α2!gdpj, t+1 + α3πjtdebtj+ ...

... + α4πjtdebtj
(
Capkjt − Capjt

)
+ X

!

kjtλ + ekjt

t = 1, ..., T, k = 1, ..., K j = 1, ..., J

where the dependent variable E
P kjt

is the earnings yield corresponding to
sector k of country j at time t (weighted by firm capitalization). πjt is the
month on month inflation rate of country j at time t; gdpj, t+1 in next quarter
actual GDP growth rate; πjtdebtj is the cross-product of inflation times the
sector leverage; and

(
Capkjt − Capjt

)
is a weighting term denoting sector k

capitalization minus the average sector capitalization of country j at time t.
X includes all other controls. Fixed effects at a sector and country level are
included when noted.

Including the sector weight
(
Capkjt − Capjt

)
allows to separate the leverage

effect for big sectors (sectors which capitalization is above average) with respect
to small sectors (sectors which capitalization is below average). The results
posted in Table 6.3 show that is effect is significantly present. When introducing
sector dummies (specification iv), and sector and country dummies (v), the
coefficient for the term πjtdebtj

(
Capkjt − Capjt

)
is negative and significant.

Moreover, the estimated coefficient for the term πjtdebtj is negative but not
significant. Since the leverage effect is:

∂2 E
P

∂π∂debt
= α3 + α4

(
Capkjt − Capjt

)
(6)
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note that you can read the first term -α3− as the coefficient for the average
sector, being the average sector the one with capitalization equal to the aver-
age of all the sectors

(
Capkjt = Capjt

)
. Therefore, for the average sector the

leverage impact is not significant. However, for big sectors the leverage channel
is significantly present. The same is not true for small sectors (those below the
average sector capitalization). In Figure 3, I plot the estimated impact of a
one bps inflation rate on the earning price, conditional on the capital weight of
the sector (the expression in Eq 6. For a sector above the average, the effect
is negative and significant, implying an increasing stock price for firms with
higher leverage. On the other side, for sectors close to the average or below the
average, the leverage effect is positive and non significant.

Using the sector-country portfolio approach, I conclude that the leverage
channel is identifiable: higher inflation increases stock price conditional on firm
leverage. The more indebted the sector, the higher the impact of inflation on the
equity price. However, the result does not hold for all the sectors, but for the big
sectors. These are the ones that show a positive correlation of inflation on stock
prices conditional on indebtedness. I conjecture that small sectors suffer more
financial constraints than big ones, and therefore the effect for small sectors is
not found to be significant. While there is a empirical evidence supporting this
claim for developed markets, there is not evidence for Emerging Markets as an
asset class. I leave testing this conjecture for future research.

7 Discussion and Conclusions

The set of stylized facts presented in this paper at a time confirms some results
and establishes new questions to be answered by theory. The results can be
summarized as follows. First, I find a negative relation between inflation and
real earnings. Inflation at time t forecasts lower real earnings at t+115. Second,
stock prices decrease as inflation increases, in excess of the decrease implied
by lower expected economic growth. Consequently, inflation correlates with
higher future expected discount rates (higher risk aversion) driving stock prices
downwards. This is coherent with previous papers which emphasize that most
of the covariance of inflation and stock prices can be explained by the correlation

15 In this paper I donÕt dig into the causes of this relation. Future research is needed to
understand how exactly inßation a!ects earnings (i.e. by increasing costs, decreasing mark-
ups, etc).
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between inflation and risk aversion. Third, when working with capital weighted
market earning yields, I show that a relevant share of the variance driving the
correlation takes place in contraction periods. This result is coherent with the
second stylized fact, since risk aversion is higher during recessions. Fourth, I
show that the leverage channel is significant, and higher inflation increases stock
price conditional on firm indebtedness. At a sector level, the evidence shows
that the more indebted the sector, the higher the impact of inflation on the
equity price. It is worth to emphasize that the net effect of inflation on stock
prices is negative. Noteworthy, not all the sectors, but the big sectors are the
ones that show a positive correlation of inflation on stock prices conditional on
leverage. I conjecture that firms in small sectors suffer more financial constraints
than the big ones, and therefore the effect for small sectors is not significant.

In addition to the three testable channels described above, I analyze the
correlation of inflation and both real earnings and price-earning ratios for dif-
ferent crisis-typologies: currency, banking and twin crises. In the first case, the
correlation inflation-real earning growth rates do not post significant changes
during crisis periods with respect to non-crisis periods. However, when dealing
with the inflation-earning yield correlation, the results show that both currency
crisis periods are of special interest. During currency crisis spells, increasing
inflation correlates lower real stock prices, but leverage counteracts the effect.
More indebted firms suffer less from inflation during currency crisis periods than
less leveraged ones. This result is not present neither for banking crisis periods
nor for twin crisis periods.
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Table 3.1. Emerging Market Capitalization

Country Share

Korea 13.9%

South Africa 9.4%

Brazil 9.2%

India 9.1%

Malaysia 5.5%

Mexico 5.3%

Israel 3.2%

Thailand 3.1%

Chile 2.7%

Turkey 2.5%

Poland 1.9%

Philippines 1.3%

Argentina 0.9%

Morocco 0.9%

Peru 0.8%

Egypt 0.8%

Czech Republic 0.7%

Hungary 0.7%

Colombia 0.4%

Venezuela 0.2%

Notes: the figures correspond to the sample average. Nominal exchange rates were used to translate capital from

domestic currency into dollar denominated.

26



Table 3.2. Sector Capitalization

Sector Share

Telecos 15.40%

Banks 15.00%

Materials 12.60%

Energy 8.30%

Utilities 8.20%

Food, Beverage and Tobacco 6.80%

Capital Goods 6.30%

Pharmaceuticals 4.10%

Software, Tech Hardware 2.80%

Auto 2.40%

Diverse Financials 2.40%

Retailing 2.20%

Cons Durables 2.00%

Real Estate 2.00%

Food & Drug Retail 1.90%

Transportation 1.60%

Media 1.30%

Commercial Services 1.30%

Household Products 1.30%

Insurance 1.10%

Hotels & Restaurants 0.80%

Heath Equipment 0.30%

Notes: the figures correspond to the sample average.

27



Ta
bl

e
3.

3.
C

ou
nt

ry
-S

ec
to

r
Le

ve
ra

ge

E
ne

rg
y

M
at

er
ia

ls
In

du
st

ria
ls

C
on

su
m

er

D
is

cr
et

.

C
on

su
m

er

S
ta

pl
es

H
ea

lth
C

ar
e

F
in

an
ci

al
s

In
fo

rm
at

io
n

Te
ch

Te
le

co
s

U
til

iti
es

M
ea

n

C
ze

ch
R

ep
ub

lic
0
.2

2
0
.5

8
n
a

0
.0

2
0

0
.1

0
0
.2

5
0

0
.0

5
0
.1

0
0.

13

H
un

ga
ry

0
.0

8
0
.2

3
0
.1

5
0
.1

5
n
a

n
a

0
.2

8
n
a

0
.2

5
0
.1

2
0.

18

P
ol

an
d

0
.1

6
0
.1

0
.0

6
0
.1

1
0
.1

6
0
.0

6
0
.1

6
0
.0

6
0
.1

1
0
.3

2
0.

13

R
us

si
a

0
.3

2
0
.4

4
0
.5

0
.3

6
0
.4

3
0
.3

0
.3

6
0

0
.5

2
0
.6

3
0.

39

S
lo

va
ki

a
0
.0

1
0
.9

9
0
.3

1
n
a

n
a

n
a

0
.6

4
n
a

n
a

0
.1

7
0.

42

Tu
rk

ey
0
.0

9
0
.1

2
0
.2

5
0
.1

7
0
.1

5
0
.0

9
0
.3

8
0
.0

1
0
.0

3
0
.3

2
0.

16

A
rg

en
tin

a
0
.0

2
0
.1

5
n
a

0
.0

9
0
.0

9
n
a

0
.4

7
n
a

0
.2

5
0
.5

2
0.

22

B
ra

zi
l

0
.4

1
0
.3

3
0
.4

8
0
.1

9
0
.2

2
0
.0

6
0
.2

6
0
.0

1
0
.2

6
0
.6

8
0.

29

C
hi

le
n
a

0
.1

3
0
.2

1
0
.1

2
0
.1

7
0
.0

5
0
.2

7
0
.2

5
0
.2

4
0
.4

8
0.

21

C
ol

om
bi

a
n
a

0
.3

6
0
.1

8
n
a

0
.1

n
a

0
.2

4
n
a

0
.5

6
0
.3

7
0.

3

M
ex

ic
o

n
a

0
.1

8
0
.2

3
0
.4

0
.2

7
0
.0

2
0
.1

3
n
a

0
.3

2
n
a

0.
22

P
er

u
0
.0

9
0
.1

3
0
.3

3
0
.5

2
0
.2

5
n
a

0
.1

6
n
a

0
.1

5
0
.3

6
0.

25

Ve
ne

zu
el

a
n
a

0
.0

5
0
.0

1
n
a

n
a

n
a

0
.2

4
n
a

0
.0

3
0
.3

3
0.

13

E
gy

pt
n
a

0
.1

1
0
.1

2
0
.1

5
0
.0

9
0
.1

2
0
.1

6
n
a

0
.1

n
a

0.
12

C
hi

na
0
.0

5
0
.1

4
0
.1

3
0
.1

3
0
.0

8
0
.1

1
0
.1

2
0
.0

9
0
.1

1
0
.3

6
0.

13

Ta
iw

an
0
.1

4
0
.2

8
0
.2

3
0
.2

5
0
.2

3
0
.1

1
0
.4

5
0
.1

7
0
.0

8
0
.2

1
0.

22

In
di

a
0
.1

1
0
.1

8
0
.1

0
.1

8
0
.1

8
0
.1

2
0
.2

4
0
.0

6
0
.1

2
0
.1

3
0.

14

In
do

ne
si

a
0
.0

5
0
.1

9
0
.2

5
0
.4

4
0
.2

4
0
.0

1
0
.2

7
0
.1

4
0
.1

6
0
.0

8
0.

18

K
or

ea
0
.2

1
0
.2

9
0
.2

2
0
.2

1
0
.2

5
0
.1

1
0
.3

6
0
.1

4
0
.1

3
0
.4

4
0.

24

M
al

ay
si

a
0
.2

0
.2

2
0
.2

6
0
.1

8
0
.1

4
0
.1

9
0
.3

1
0
.1

0
.0

8
0
.6

4
0.

23

P
ak

is
ta

n
0
.0

8
0
.2

8
0
.2

3
0
.1

7
0
.0

8
0
.0

1
0
.1

9
0
.0

6
0
.0

3
0
.2

9
0.

14

P
hi

lip
pi

ne
s

0
.1

1
0
.1

1
0
.2

1
0
.1

5
0
.3

6
0
.2

7
0
.2

3
0

0
.1

9
0
.3

8
0.

20

T
ha

ila
nd

0
.2

6
0
.3

4
0
.3

9
0
.2

9
0
.4

2
0
.1

4
0
.4

2
0
.1

4
0
.5

0
.6

1
0.

35

M
or

o
cc

o
0
.3

2
0
.0

4
0
.1

0
.0

9
0
.1

2
0
.1

3
0
.3

5
0
.1

7
0

0
.2

0.
15

N
ig

er
ia

0
.0

7
0
.0

4
0
.0

5
0
.0

7
0
.0

6
0

0
.0

2
n
a

n
a

n
a

0.
04

S
ou

th
A

fr
ic

a
0
.0

5
0
.0

6
0
.1

6
0
.0

9
0
.0

9
0
.3

1
0
.1

6
0
.0

9
0
.0

6
0
.0

1
0.

11

M
ea

n
0.

15
0.

23
0.

21
0.

20
0.

18
0.

12
0.

27
0.

09
0.

18
0.

34
0.

20

N
o
te

s:
T

h
e

le
v
er

a
g
e

ra
ti

o
s

a
re

o
b
ta

in
ed

fr
o
m

B
lo

o
m

b
er

g
fo

r
th

e
y
ea

rs
2
0
0
6
-2

0
0
7
.

W
h
il
e

in
th

e
em

p
ir

ic
a
l
se

ct
io

n
I

w
o
rk

w
it

h
8
1

se
ct

o
rs

,
in

th
e

ta
b
le

I
p
re

se
n
t

th
e

le
v
er

a
g
e

fi
g
u
re

s
a
t

h
ig

h
es

t
se

ct
o
r

a
g
g
re

g
a
ti

o
n

(1
0

se
ct

o
r

a
g
g
re

g
a
ti

o
n
).

28



Figure 1: Emerging Market Monthly Inflation Average

Notes: The Þgure shows average month on month inßation rates (seasonally adjusted). The

1st (in blue), 2nd (in red) and 3rd (in green) quartiles are plotted on the left axis. The 4th

quartile (dotted line) is on the right axis. During the 80s, inßation monthly inßation was

high and volatile (Great Inßation). After mid-90s, inßation decreased considerably and has

remained low and stable since then.
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Table 4.1. Real Earnings and Inflation

A. Stock Approach
This table reports a panel estimation in order to test the effect of monthly inflation on real earing
variations. The dependent variable is the monthly real earning variation for each stock traded
in 24 emerging markets. Independent variables are the following: INF is the monthly inflation
rate (lagged one period); GDP is the previous quarter actual GDP growth rate. The table reports
point estimates with t-statistics (in parentheses) clustered as described in the Cluster row. Country
dummies, and fixed effects added when noted. ***p<0.01, **p<0.05, *p<0.1. The sample period
is 1/1985-12/2007.

Dependent Variable: Variations in Real Earningsjt

(i) (ii) (iii) (iv)

INF (-1) -0.1799*** -0.2333** -0.2426*** -0.2426***
(-6.0320) (-3.0115) (-3.3410) (-3.3410)

GDP (-1) 0.1625 0.1865 0.1865
(1.6408) (1.3652) (1.3652)

Time effects N N Y Y
Country Dummy N N N Y
Fixed Effects Y Y Y Y
Cluster Market Market Market Market
N 111041 94485 94485 94485

B. Market Approach
This table reports a long panel estimation in order to test the effect of monthly inflation on
real earnings variations. The dependent variable is the monthly real earning variation for 24
emerging countries. Independent variables are the following: INF is the monthly inflation rate
(lagged i periods); GDP is the j -previous quarter GDP growth rate. The long panel estimation
controls for autocorrelation, cross-correlation, and heterokesdacitiy in the panels. For each panel,
an idiosincratic autocorrelation parameter is estimated, assuming that errors for each portfolio
follow an autoregressive process of order one. The table reports point estimates with t-statistics (in
parentheses). Country dummies are added when noted. A TREND variable is added. ***p<0.01,
**p<0.05, *p<0.1. The sample period is 1/1985-12/2007.

Dependent Variable: Variations in Real Earningsjt

(i) (ii) (iii) (iv) (v) (vi)

INF t -0.3972***
(-4.0722)

INF t-1 -0.3546***
(-3.5128)

INF t-2 -0.1759
(-1.6102)

GDP q-1 0.1734** 0.1485** 0.1533**
(2.2959) (1.9821) (2.0213)

INF t-3 -0.2345**
(-2.2548)

INF t-6 -0.2017**
(-2.2015)

GDP q-2 0.1545** 0.1744**
(2.0213) (2.3096)

INF t-9 -0.2826***
(-2.8126)

GDP q-3 0.2459***
(3.2043)

TREND 0.0001** 0.0001** 0.0001** 0.0001*** 0.0001*** 0.0001***
(2.3368) (2.2164) (2.2478) (2.9499) (3.0878) (3.1689)

Country Dummy Y Y Y Y Y Y
N 3233 3146 3148 3080 3173 3121

Notes: The table reports point estimates with t-statistics (in parentheses) clustered as described
in the Cluster row; ***p<0.01, **p<0.05, *p<0.1.
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Table 4.2. Real Earnings, Inflation and Economic Cycle

This table reports a long panel estimation in order to test the effect of monthly inflation
on real earnings variations. The dependent variable is the monthly real earning variation
for 24 emerging countries. Independent variables are the following: INF is the monthly
inflation rate (lagged i periods); GDP is the j -previous quarter GDP growth rate. The long
panel estimation controls for autocorrelation, cross-correlation, and heterokesdacitiy in the
panels. For each panel, an idiosincratic autocorrelation parameter is estimated, assuming
that errors for each portfolio follow an autoregressive process of order one. The table
reports point estimates with t-statistics (in parentheses). Country dummies are added
when noted. ***p<0.01, **p<0.05, *p<0.1. The sample period is 1/1985-12/2007.

Dependent Variable: Variations in Real Earningsjt

(i) (ii) (iii) (iv) (v) (vi)

INF -0.3623***
(-5.3785)

INF*REC 0.0054
(0.0276)

INF (-1) -0.2394***
(-3.0100)

INF*REC (-1) 0.1315
(0.5936)

INF (-2) -0.1757**
(-2.3987)

INF*REC (-2) 0.0449
(0.2037)

INF (-3) -0.0578
(-0.7640)

INF*REC (-3) -0.0488
(-0.2262)

INF (-6) -0.2632***
(-3.8757)

INF*REC (-6) -0.2659
(-1.2066)

INF (-9) -0.1752**
(-2.1764)

INF*REC (-9) 0.1724
(0.7075)

REC -0.0018
(-0.3744)

REC (-1) -0.0044
(-0.8982)

REC (-2) -0.0119**
(-2.4043)

REC (-3) -0.0052
(-1.0304)

REC (-6) -0.0082
(-1.5962)

REC (-9) -0.0161***
(-3.0589)

Trend 0.00001** 0.00001* 0.00001** 0.0001** 0.00001*
(1.9793) (1.8771) (2.1351) (2.5028) (1.8433)

N 4356 4207 4170 4148 4075 4013
Country Dummies Yes Yes Yes Yes Yes Yes

Notes: The table reports point estimates with t-statistics (in parentheses); ***p<0.01,
**p<0.05, *p<0.1.
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Table 5.1. Inflation and Real Stock Prices: A Stock Approach

This table reports a panel estimation in order to test the effect of monthly inflation on real stock prices. The
dependent variable is the monthly earning-price ratio for each stock traded in the Emerging Market sample (see
Section 3). Independent variables are the following: INF is the monthly inflation rate (lagged one period); GDP
is the next quarter actual GDP growth rate, as a proxy for expected growth. DEBT is a variable that controls
for capital structure of each firm, the market debt to capital ratio, from Bloomberg. The series are annual (see
Section X for construction of the Debt series). INF*DEBT is the cross product of INF and DEBT variables. The
table reports point estimates with t-statistics (in parentheses) clustered as described in the Cluster row. Country
dummies, and fixed effects added when noted. The number of observations in regressions (v)-(viii) decrease because
of data availabity for quarterly GDP. ***p<0.01, **p<0.05, *p<0.1. The sample period is 1/1985-12/2007.

Dependent Variable: E
P ijt

PANEL A
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii)

INF 0.2770*** 0.3438 0.2770 0.2770*** 0.2158 0.3390 0.2158 0.2158***
(3.3806) (1.4464) (1.2137) (2.9252) (1.6211) (1.0945) (0.7516) (3.4570)

GDP 0.0984 0.0410 0.0984 0.0984
(0.4446) (0.0830) (0.2067) (0.1927)

CONS 0.0703*** -0.0311*** 0.0703** 0.0703*** 0.0905*** -0.0303*** 0.0905*** 0.0905***
(3.4869) (-8.2731) (2.5683) (90.0956) (5.5202) (-3.5636) (2.9690) (20.2748)

Country Dummy Y Y Y Y Y Y Y Y
Fixed Effect N Y N N N Y N N
Cluster N N Stock Market N Y Stock Market
N 126303 126303 126303 126303 69966 69966 69966 69966

PANEL B
(i) (ii) (iii) (iv) (v)

INF 1.1305*** 1.3447* 1.3447*** 1.4956*** 1.8744**
(4.3333) (1.7413) (3.3257) (3.2667) (3.0039)

GDP 0.0975 0.0250 0.0250 0.0051 -0.5392
(0.3852) (0.0450) (0.0354) (0.0076) (-1.7233)

INF*DEBT -2.8618*** -3.1513* -3.1513*** -4.3639*** -5.7301**
(-4.6310) (-1.9215) (-3.0281) (-3.4442) (-2.9049)

INF*REC 0.3440* 1.4795
(1.8442) (1.3156)

GDP*REC 3.7255
(0.7408)

INF*DEBT*REC -3.6497
(-1.2516)

DEBT -0.1276 - - - -
(-1.0276) . . . .

REC -0.0126 -0.0056
(-0.6459) (-0.3926)

Country Dummy Y Y Y Y Y
Cluster Stock Stock Market Market Market
N 60652 60652 60652 60090 59984

Notes: The table reports point estimates with t-statistics (in parentheses) clustered as described in the Cluster
row; ***p<0.01, **p<0.05, *p<0.1.
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Table 5.2. Inflation and Real Stock Prices: A Market Approach

This table reports a long panel estimation in order to test the effect of monthly inflation on stock
prices. The dependent variable is the monthly earning-price ratio for each Emerging Market in-
cluded in the sample (see Section 3). Independent variables are the following: INF is the monthly
inflation rate (lagged one period); GDP is the next quarter actual GDP growth rate, as a proxy
for expected growth. DEBT is the market debt to capitalization ratio, capital weighted. REC is
a dummy variable taking value one if GDP variation is negative (contraction) and zero if posi-
tive (expansion). The long panel estimation should control for autocorrelation, cross-correlation,
and heterokesdacitiy in the panels. For each panel, an idiosincratic autocorrelation parameter is
estimated under the assumption that errors for each portfolio follow an autoregressive process of
order one. The table reports point estimates with t-statistics (in parentheses). Country dum-
mies, and other controls added when noted. ***p<0.01, **p<0.05, *p<0.1. The sample period is
1/1985-12/2007.

Dependent Variable: E
P jt

(i) (ii) (iii) (iv)

INF 0.3786*** -0.0212 0.2896* 0.2485
(2.6165) (-0.2873) (1.8922) (1.6096)

INF*REC 0.2033** 0.1728* 0.6448***
(2.1180) (1.8084) (2.5813)

INF*DEBT -1.6983*** -1.5032** -1.4028**
(-2.7775) (-2.4188) (-2.2522)

INF*DEBT*REC -2.3816**
(-2.0457)

GDP 0.0674 0.0607 0.0509 0.0515
(1.1222) (0.8731) (0.7443) (0.7534)

DEBT -0.4732*** -0.4270*** -0.4248***
(-3.2750) (-2.7847) (-2.7794)

REC 0.0074** 0.0074** 0.0072**
(2.0384) (2.0574) (2.0247)

Country Dummy Y Y Y Y
N 2622 2575 2575 2575

Notes: The table reports point estimates with t-statistics (in parentheses); ***p<0.01, **p<0.05,
*p<0.1.
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Table 5.3. Stock Prices, Inflation and Inflation Volatility

This table reports a long panel estimation in order to test the effect of monthly inflation on stock
prices. The dependent variable is the monthly earning-price ratio each Emerging Market in the
sample (see Section 3). Independent variables are the following: INF is the monthly inflation rate
(lagged one period); GDP is the next quarter actual GDP growth rate, as a proxy for expected
growth. DEBT is the market debt to capitalization ratio, capital weighted. The variable VOLATIL-
ITY corresponds to the estimated conditional variance for the monthly inflation rate coming from
a GARCH process. The long panel estimation should control for autocorrelation, cross-correlation,
and heterokesdacitiy in the panels. For each panel, an idiosincratic autocorrelation parameter is
estimated under the assumption that errors for each portfolio follow an autoregressive process of
order one. The table reports point estimates with t-statistics (in parentheses). Country dum-
mies and other controls added when noted. ***p<0.01, **p<0.05, *p<0.1. The sample period is
1/1985-12/2007.

Dependent Variable: E
P jt

(i) (ii) (iii) (iv)

INF 0.0325 0.0748 0.2800** 0.2807*
(0.6051) (1.1061) (1.9720) (1.9422)

VOLATILITY -0.0542 0.0333 0.0998 0.0901
(-0.3487) (0.1288) (0.3754) (0.1820)

GDP 0.0782 0.0683 0.0684
(1.3333) (1.1674) (1.1686)

INF*DEBT -1.0346* -1.0434*
(-1.7113) (-1.7064)

DEBT -0.4318*** -0.4333***
(-2.9881) (-2.9993)

VOLATILITY*DEBT 0.0569
(0.0228)

Country Dummy Y Y Y Y
N 3222 2638 2638 2638

Notes: The table reports point estimates with t-statistics (in parentheses); ***p<0.01, **p<0.05,
*p<0.1.
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Table 5.4. Calibration of Real Stock Prices

Panel A: Sample Data and Estimations

Sample and Estimated Values

Inflation shock (annualized) 0.050

Average real Earning Growth Rate 0.084

12 Month Decrease in Real Earning Growth Rates 0.013

Average E/P in sample 0.087

Estimated Increase in E/P 0.019

Panel B: Effect of 5% Inflation Shock on Stock Prices

Model 1

Permanent E!ect 1-year E!ect

EP variation (Model) 0.0130000 0.0000780

% Explained 848.64% 5.11%

Model 2

Permanent E!ect 1-year E!ect Uncertainty 0.39

EP variation (Model) 0.005203 0.000168 0.000246

% Explained 339.66% 10.98% 16.04%

Model 3

Permanent E!ect 1-year E!ect Uncert 0.39 Uncertainty 0.39 & V 0*3.81

EP variation (Model) 0.00465 0.00026 0.00114 0.00029

% Explained 303.25% 17.14% 74.70% 18.99%

INSERT DESCRIPTION OF EACH MODEL
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Table 5.5: Crisis Typology

This table reports a long panel estimation in order to test the effect of monthly inflation on stock
prices. The dependent variable is the monthly earning-price ratio. Independent variables are the
following: INF is the monthly inflation rate (lagged one period); GDP is the next quarter actual
GDP growth rate, as a proxy for expected growth. The variables Crisis_Curren, Crisis_Bank
and Crisis_Twin are dummy variables taking value one when the period corresponds to a cur-
rency, banking or twin crisis months, as described in Section 3. The variables INF*Crisis_Curren,
INF*Crisis_Bank and INF*Crisis_Twin correspond to the cross product of INF and each of
the dummys described before. The variables DEBT*Crisis_Curren, DEBT*Crisis_Bank and
DEBT*Crisis_Twin correspond to the cross product of DEBT and each of the dummys described
before. The long panel estimation should control for autocorrelation, cross-correlation, and het-
erokesdacitiy in the panels. For each panel, an idiosincratic autocorrelation parameter is estimated
(assumption is that errors for each portfolio follow an autoregressive process of order one. The
table reports point estimates with t-statistics (in parentheses) clustered as described in the Cluster
row. Country dummies, and fixed effects added when noted. The number of observations in regres-
sions ii-iii decrease because of data availabity for quarterly GDP. ***p<0.01, **p<0.05, *p<0.1.
The sample period is 1/1985-12/2007.

Dependent Variable: E
P jt

(i) (ii) (iii) (iv) (v)
All Periods Currency Crisis Banking Crisis Twin Crisis Non-Twin Crisis

INF (-1) 0.5034** 0.4322* 0.5708** 0.4780** 0.4801*
(2.1756) (1.7116) (2.4499) (1.9810) (1.9353)

INF*CURR (-1) 8.2896*** 12.7159***
(3.0051) (3.9370)

INF*BANK (-1) 0.8508 2.0350
(0.5624) (1.0248)

INF*TWIN (-1) -1.4077
(-0.4564)

INF*DEBT (-1) -2.2543** -1.8984* -2.6842*** -2.1233** -2.4290**
(-2.3580) (-1.8896) (-2.8031) (-2.1786) (-2.4392)

INF*DEBT*CURR (-1) -48.5848*** -75.2669***
(-3.4305) (-4.5373)

INF*DEBT*BANK (-1) -0.7977 -4.0580
(-0.1916) (-0.7489)

INF*DEBT*TWIN (-1) 5.3047
(0.3309)

DEBT -0.0891 -0.1110 -0.0698 -0.0764 -0.1687
(-0.6213) (-0.7456) (-0.4869) (-0.5366) (-1.1347)

GDP (+1) -0.0765 -0.0537 -0.0655 -0.0676 -0.0331
(-1.3758) (-0.8878) (-1.1646) (-1.1846) (-0.5447)

Currency_crisis 0.0371** 0.0179
(2.5213) (1.0051)

Banking_crisis 0.0055 -0.0306*
(0.3666) (-1.7566)

Twin_crisis 0.0508**
(1.9832)

N 2357 2357 2357 2357 2326
Country Dummies Yes Yes Yes Yes Yes

Notes: The table reports point estimates with t-statistics (in parentheses); ***p<0.01, **p<0.05,
*p<0.1.
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Table 6.1. Inßation Hedges at a Sector Level

i) Sectors Presenting 12-month earnings decrease and Increasing Stock Prices

12M Real Earning Growth Rate EP variation

Telecommunication Services 0.80% -0.0024

Consumer Staples -0.40% 0.0011

Energy -0.70% 0.0010

Financials -1.50% 0.0017

Utilities -1.60% -0.0011

Consumer Discretionary -2.70% 0.0022

Materials -3.00% 0.0009

Industrials -3.00% 0.0008

Information Technology -4.00% 0.0005

Aggregate -1.30% 0.0189

ii) Sectors with Increasing Price and Decreasing Earnings

Sector 12-Month Earning Growth rate E/P Change

Water Utilities -13.60% -0.00386

Wireless Telecommunication Services -13.00% -0.00451

Gas Utilities -3.50% -0.00085

Airlines -2.40% -0.00048

Textiles, Apparel & Luxury Goods -1.30% -0.00088

Beverages -0.90% -0.00009

Electric Utilities -0.80% -0.00020

Oil, Gas & Consumable Fuels -0.60% -0.00010

Air Freight & Logistics -0.40% -0.00078

Internet Software & Services -0.10% -0.00041
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60 sectors

Capitalization higher than one percent

Figure 2: Earning Yield Variations and 12-Month Real Earning
Growth rate Variation
The Þgures show the estimated variation of earning yields (monthly variation) and real earning

growth rates (12-month variation) given a 5 percent inßation shock. The horizontal axis plots

the earning yield change, while the vertical axis the change in real earning growth rates. Note

that positive variations in earning yields imply a decrease in the stock price. The upper panel

shows 60 sectors, while the lower panel shows only those sectors which capitalization is above

one percent of the market capital.
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Table 6.2. Stock Prices and Inflation: A Sector Analysis

This table reports a long panel estimation in order to test the effect of monthly inflation on stock prices.
The dependent variable is the monthly earning-price ratio each of the 60 sectors correposponding to the
countries included in the sample (see Section 3). Independent variables are the following: INF is the
monthly inflation rate (lagged one period); GDP is the next quarter actual GDP growth rate, as a proxy
for expected growth. DEBT is the market debt to capitalization ratio, capital weighted. REC is a dummy
variable taking value one if GDP variation is negative (contraction) and zero if positive (expansion). The
long panel estimation should control for autocorrelation, cross-correlation, and heterokesdacitiy in the
panels. For each panel, an idiosincratic autocorrelation parameter is estimated under the assumption that
errors for each portfolio follow an autoregressive process of order one. The table reports point estimates
with t-statistics (in parentheses). Country and sector dummies added when noted. ***p<0.01, **p<0.05,
*p<0.1. The sample period is 1/1985-12/2007.

Dependent Variable: E
P jt

PANEL A
(i) (ii) (iii)

INF 0.0476*** 0.0494*** 0.0449***
(4.3569) (4.4626) (4.5855)

Trend -0.0002*** -0.0002***
(-4.4030) (-6.0276)

cons 0.0492*** 0.1003*** 0.0792**
(13.4426) (8.4213) (2.3213)

Country D N N Y
Sector D N N Y
N 39767 39767 39767

PANEL B
(i) (ii) (iii)

INF 0.0660*** 0.0639*** 0.0606***
(4.7491) (4.6039) (4.9338)

GDP -0.0339** -0.0370*** -0.0495***
(-2.3747) (-2.5855) (-3.5705)

Trend -0.0002*** -0.0003***
(-4.3049) (-9.4477)

cons 0.0439*** 0.0899*** 0.0971***
(12.1482) (7.9961) (2.5818)

country D N N Y
sector D N N Y
N 21486 21486 21486

PANEL C
(i) (ii) (iii)

INF 0.0758*** 0.0614*** 0.0601***
(5.7380) (4.6438) (4.6792)

GDP -0.0403*** -0.0418*** -0.0497***
(-2.7776) (-2.9272) (-3.5716)

INF*DEBT 0.1743** 0.1230 0.1278*
(2.2963) (1.6318) (1.8369)

DEBT -0.0940*** -0.1048*** -0.1713***
(-4.1620) (-4.3383) (-4.8028)

Trend -0.0002*** -0.0003***
(-7.1656) (-9.6103)

cons 0.0543*** 0.1171*** -0.2837
(20.2630) (12.4888) (-0.4328)

country D N N Y
sector D N N Y
N 21414 21414 21414

Notes: The table reports point estimates with t-statistics (in parentheses) clustered as described
in the Cluster row; ***p<0.01, **p<0.05, *p<0.1.
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Table 6.3. Stock Prices and Inflation: Controlling for Sector Dimension

This table reports a long panel estimation in order to test the effect of monthly inflation on stock prices.
The dependent variable is the monthly earning-price ratio each of the 60 sectors correposponding to the
countries included in the sample (see Section 3). Independent variables are the following: INF is the
monthly inflation rate (lagged one period); GDP is the next quarter actual GDP growth rate, as a proxy
for expected growth. DEBT is the market debt to capitalization ratio, capital weighted. REC is a dummy
variable taking value one if GDP variation is negative (contraction) and zero if positive (expansion). The
long panel estimation should control for autocorrelation, cross-correlation, and heterokesdacitiy in the
panels. For each panel, an idiosincratic autocorrelation parameter is estimated under the assumption that
errors for each portfolio follow an autoregressive process of order one. The table reports point estimates
with t-statistics (in parentheses). Country dummies, and other controls added when noted. ***p<0.01,
**p<0.05, *p<0.1. The sample period is 1/1985-12/2007.

Dependent Variable: E
P jt

(i) (ii) (iii) (iv) (v)

INF 0.1000*** 0.0930*** 0.0855*** 0.0861*** 0.0893***
(3.7295) (3.4495) (3.1524) (3.2451) (3.4102)

GDP -0.0424*** -0.0460*** -0.0472*** -0.0508*** -0.0502***
(-2.7667) (-3.0286) (-3.1533) (-3.4244) (-3.4540)

INF*DEBT -0.0892 -0.0832 -0.0529 -0.0421 -0.0578
(-0.6573) (-0.6129) (-0.3986) (-0.3433) (-0.4638)

INF*DEBT*Capital Weight -0.8439 -0.8880 -0.7249 -0.8831* -0.9754*
(-1.0717) (-1.1397) (-1.0637) (-1.6596) (-1.7977)

DEBT*Capital Weight 0.0959 0.1210 0.1086 0.1303* 0.1520**
(1.0546) (1.3304) (1.2198) (1.7513) (1.9621)

Capital Weight -0.0163 -0.0257 -0.0253 -0.0411** -0.0463**
(-0.8834) (-1.3670) (-1.3143) (-2.3913) (-2.5692)

DEBT -0.0506** -0.0618*** -0.0527** -0.1151*** -0.0862**
(-2.2539) (-2.6144) (-2.3563) (-3.8986) (-2.5610)

Trend -0.0002*** -0.0002*** -0.0002*** -0.0003***
(-7.9076) (-7.8837) (-7.3556) (-9.7345)

cons 0.0550*** 0.1257*** 0.1555*** -0.0334 -0.0188
(17.4041) (11.9525) (5.0587) (-0.0963) (-0.0000)

countryD N N Y N Y
sectorD N N N Y Y
N 21414 21414 21414 21414 21414

Notes: The table reports point estimates with t-statistics (in parentheses) clustered as described
in the Cluster row; ***p<0.01, **p<0.05, *p<0.1.
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Figure 3: Leverage E!ect and Sector Capitalization

The figure plots the leverage effect of inflation over earning yield, as described
below. The horizontal axis shows the sector capital weights

(
Capkjt − Capjt

)
.

A positive effect implies a decrease in the stock price, while a negative figure im-
plies an increase in the stock price. In the figure I plot the estimated impact of a
one bps inflation rate on the earning price, conditional on the leverage. Following

the model in Eq ??, the leverage effect is:
∂2 e

p kjt

∂π∂Debt = α3 +α4

(
Capkjt − Capjt

)
.

Note that you can read the first term -α3− as the coefficient for the average
sector, being the average sector the one with capitalization equal to the average
of all the sectors

(
Capkjt = Capjt

)
. The figure is done using the estimation in

Table 6.2 (model v). For a sector above the average, the effect is negative and
significant, implying an increasing stock price for firms with higher leverage. On
the other side, for sectors close to the average or below the average, the leverage
effect is positive and non significant.

42


