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Inflation and Individual Equities

Abstract

We study the inflation hedging ability of individustocks. While the poor inflation hedging ability
of the aggregate stock market has long been dodeahethere is considerable heterogeneity in how
individual stock returns covary with inflation. d8ks with good inflation-hedging abilities since
1990 have had higher returns, on average, thakssteith low inflation betas and tend to be drawn
from the Oil and Gas and Technology sectors. Hawewe show that the time variation of stock
inflation betas is substantial. This makes itidifft to construct portfolios of stocks that arendo
inflation hedges out of sample. This is true fortfplios constructed on past inflation betas, @ect

portfolios, and portfolios constructed from highypay dividend stocks.
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1. Introduction

Inflation risk erodes purchasing power, redistrgsutvealth from lenders to borrowers, and
threatens investors’ long-term objectives which aifiten specified in real terms. The question of
how stocks covary with inflation has been studiettes Irving Fisher's seminal work in the 1930s.
A large body of work has overwhelmingly documentbdt nominal stock market returns and
inflation returns are negatively correlated.However, this literature has focused on how the
behaviour of aggregate stock market indices coweitli inflation. In this study, we focus on
whether portfolios of individual stocks can adegliahedge inflation risk.

There are several important reasons to examinenftagion hedging ability of individual
stocks as opposed to broad market indices. Frgl, most importantly, constructing portfolios
based on individual stocks whose returns covaongty with inflation has the potential to provide a
much better inflation hedge than the aggregate etarRn investor seeking to hedge inflation risk
would optimally hold this firm-level constructedntfolio rather than a market-weighted index.

Second, there is considerable heterogeneity adnoes. Different firms have different
pricing power, which is the ability of a firm totsgrices for new or existing goods, or to pass on
price increases to consumers resulting from movésnennput prices, such as commodities, labor
costs, and interest rates. Although the overaltkstmarket may be a poor inflation hedge,
companies in certain sectors or with certain chiaretics may have better inflation hedging
properties than other companies. For example, Bemic(1982) and Bils, Klenow and Kryvtsov
(2003) find that prices of raw materials or goodslyein the chain of production (for instance,
gasoline and fresh food) are more flexible tharséhof processed goods or services. Gautier (2006)
finds that energy prices have the greatest frequehprice changes among different components of
price indices and Bresnahan (1989) finds a wideetsaof market pricing power across industries.

Finally, examining individual stocks also allows tasinvestigate which types of stocks or
sectors are better inflation hedges than othersud8ekh, Richardson and Whitelaw (1994)
demonstrate that non-cyclical stocks covary pasgiwith inflation, whereas the contrary is true fo
cyclical stocks. Natural resource stocks (oil, galdd other commodities) are also considered good
inflation hedgers (Sadorsky, 2001). In industryagtitioners often make use of sector allocation to
hedge against inflation (Ma and Ellis, 1989; Asikognd Ercan, 1992; MSCI Barra, 2008; Standard
& Poor’s, 2008). In addition to analyzing how eifént sectors hedge inflation risk, we also

! See Fama (1981) for a classic early referencavane recently Bekaert and Wang (2011).



examine if good inflation hedges exhibit any vafjrewth, size, and momentum characteristic
patterns which have been long documented to prosigodicant differences in average returns.

To measure the inflation hedging ability of indivad stocks, we compute stock-level
inflation betas following Bekaert and Wang (2010)Ve group stocks into portfolios ranking on
inflation betas. This is done over the full samp¥hich allows us to conduct an ex-post analysis of
which companies provided the strongest realizedaigation between stock returns and inflation,
and in a tradeable out-of-sample analysis wher@dingolios are constructed using information only
available at the beginning of each month.

We find substantial variation in how individual eks covary with inflation. While the
correlation of the aggregate market with inflatismegative, there is a significant subset of sfock
with high, and significantly positive, inflation taes over the sample. We rank stocks into quintile
portfolios based on realized, ex-post inflationalset The quintile portfolio with the highest ex-pos
inflation betas has had a positive correlation wiithation and has an inflation beta of 1.65. This
quintile overweights Oil and Gas and Technologglsto The Oil and Gas sector generally benefits
from rising commodity prices while Technology firntdten enjoy an advantage in setting or
maintaining prices due to introducing new producibe remaining quintile portfolios have negative
inflation betas. Thus, a non-negligible subsettotks has covaried positively with inflation.

We find that the inflation betas exhibit pronoundede variation. As many as 20% of
stocks, on average, exhibit sign changes in iwitabetas from year to year. The large amount of
time variation in inflation betas at the individusbck level makes it hard to construct portfolubs
stocks that have good inflation hedging ability am ex-ante basis. Moreover, the cross-sectional
dispersion of inflation betas also varies throuighet Most recently, the inflation betas for many
stocks flipped sign during the financial crisis obmg from positive before 2008 to negative over
2008-9. The instability of inflation betas exteriddssector portfolios and portfolios comprising liig
dividend paying stocks.

By focusing on how inflation affects individual storeturns, our paper is related to a
literature on cross-sectional asset pricing modaigh incorporate inflation as a factor. An early
reference is Chen, Roll and Ross (1986) who us&pawoted shocks to inflation as a factor. This
literature also includes papers which use interatds or interest rate spreads as cross-sectional
determinants of expected returns like Hahn and(R866) as inflation and inflation risk account for
a large part of the variation of interest rated apreads (see Ang and Piazzesi, 2003). We place a
special focus on the differences in average retafretocks with inflation betas, while controlling
for other systematic factor risk. This is not Uguseparately highlighted in the cross-sectiorsaled

pricing literature.



The rest of this paper is organized as follows.cti8e 2 defines our inflation betas and
describes how we construct portfolios. Sectiorx@nanes the inflation hedging ability of stocks
across the entire sample. In Section 4, we distlhissperformance of stocks constructed on
observable, past inflation loadings. We end intiec5 by examining how sectors and high-
dividend paying stocks covary with inflation. Smctotation strategies and portfolios of high
dividend payers are often used in industry to hedfi@tion. Finally, Section 6 concludes.

2. Inflation-hedging measures

We use the beta of a stock return with respectnflation as a measure of individual
securities’ inflation-hedging abilities. We constr portfolios sorted on inflation betas usingtbot

ex-ante and ex-post measures.
2.1 Inflation betas

Following Bekaert and Wang (2010) and others, afmdion of inflation hedging is the
how strongly a security’'s nominal return covarieghwinflation in the following time-series
regression:

R, =a+pm +¢ (1)
where R, is the monthly nominal return of a stocksz the monthly rate of inflation, and, the

residual of the regression measuring the part@htbminal return that is not explained by inflation
We require at least 60 observations for each st@lr results are almost unchanged if we augment
equation (1) with the aggregate market and oth&tegyatic factors.

If £=1, we say that the stock is a perfect hedge apmiftation. Note that a perfect inflation

hedge does not imply that the correlation betwden stock return and inflation is one due to
idiosyncratic risk. The inflation beta allows irsters to compute a hedge ratio; given a sufficyentl
diverse portfolio of stocks, the idiosyncratic ridisappears and only the systematic covariation
between inflation and stock returns remains. Neganhflation betas imply that a stock has poor
returns when inflation is high.

There are other definitions of inflation-hedgingpadhilities in the literature. Bodie (1976)
defines the inflation-hedging capabilities of stedky measuring how much the variance of real
returns of a bond portfolio can be reduced usingequity portfolio. Fama and Schwert (1977),

Schwert (1981), and Schotman and Schweitzer (2068fie an asset as a perfect hedge if it has a



beta of one to both unexpected and expected ioflatThese other measures involve specifying real
rates (which can be instrumented by TIPS, butithenly possible after the late 1990s and embed a
non-negligible liquidity component) and a model foonditional inflation. Our measure only

involves the covariation with actual, observedatiéin.

2.2 Portfolio construction

To build inflation hedging portfolios, we sort figrinto quintile portfolios ranked on their
inflation betas. We construct five portfolios (Quie 1 through Quintile 5, from the highest inflzi
beta to the lowest) weighted at each date by marpitalisations. We then construct a self-
financed, dollar-neutral Q1-Q5 portfolio by buyitite Q1 portfolio securities and shorting the Q5
portfolio securities. We record the returns of epaltfolio as well as the portfolio inflation betas

We first construct in-sample portfolios, selectitfte securities on the basis of betas
calculated over the entire study period from Octdl889 to May 2010 in Section 3. We then turn to
out-of-sample portfolio construction in SectionBl using five-year rolling betas, we construct a
dynamically rebalanced portfolio consisting of $®celected on the basis of their past inflation
betas, which is rebalanced monthly. The exercisegseated every month for the October 1994-May
2010 period.

After constructing quintile portfolios, we run mabht regression tests on the quintile
portfolios sorted by inflation betas to check thEmma-French (1993) loadings and following
Carhart (1997), including Jegadeesh and Titman3L8®mentum loadings:

R, =a,+B,MKT, +y SMB, +,HML, +17, MOM, + ¢, 2

where R, is the monthly excess-return of portfopaver the risk-free rate. The three factd&T,
SMB, and HML, constitute the usual Fama and French (1993) mavkéie and size factors, and

MOM, the momentum factor. We refer to these factorshasFFC factors All returns are at a

monthly frequency. We compute standard errors astdtistics using the estimator in Newey and

West (1987) with the number of lags equal to tlrememendation in Newey and West (1994).

% Note that as a robustness check, we have alstraotesi equally weighted quintile portfolios, witkry similar results
not reported here.



2.3 Data

Our sample of firms consists of all companies thate been constituents of the S&P500
over the sample period October 1989 to May 2010 af@ommon stocks present each month in the
index, we obtain the monthly closing total retucurfulative stock price accounting for dividend
gains and splits) and market capitalisation in W@8agds from Datastream (Thomson Reuters). The
FFC factors are from Kenneth French’s webéite.

For inflation, we use the US consumer price indeaflline CPI) also from Datastream. We
graph inflation over the sample in Figure 1. atifbn during the study period was moderate,
averaging 2.7%, with a low volatility of 1.2%. Tlample includes a peak of inflation of 6.3%
during October and November 1990, after which tidtaremained around 2-3%. Inflation again
rises during 2007 reaching 5.6% in August 2008 hBuftthese events reflected rising commodity
prices, especially for oil. There was also a mkrad negative inflation during the subprime

mortgage crisis, with a trough of -2.1% in July 200

3. Which stocks have hedged inflation best?

3.1 The best realized inflation hedging stocks

We first examine the in-sample behaviour of howclssohave covaried with inflation. By
measuring inflation betas over the entire sampiis, éx-post exercise reveals which stocks have
provided the best inflation hedges over the period.

Table 1 lists the 20 stocks with the highest imflatbetas in the S&P500, along with their
sectors, annualized nominal and real return, ababraturn above FFC factors and inflation beta.
For comparison, we include the coefficients for ®&P500. The top 20 inflation betas range
between 15.63 for Enterasys Network (Technol@mng 5.09 for Adobe Systems (Technology),
compared with the S&P500 inflation beta of -0.5Zhus, there are certainly stocks that have
covaried strongly with inflation even though theital stock and the aggregate market portfolio
covary negatively with inflation. The best inflatidnedging stocks do not display particularly high
abnormal returns above the FFC factors. Only tlsteeks out of these 20 have a significant FFC

alpha coefficient.

3 http://mba.tuck.dartmouth.edu/pages/faculty/keméh/data_library.html



Within the top twenty inflation-hedging stocks, thest-represented sector (five of the top 20
stocks) is Basic Materials (companies engagedare#tploration or mining of metals, minerals and
other commaodities, development and processingwimaterials), followed by the Oil & Gas sector
(four of the 20 stocks). Thus, almost half of thestbinflation-hedging stocks are involved in
commodity extraction or processing. The other ssctepresented are Technology, Consumer
Goods and Services and Healthcare, each represantbdee companies. Note that two sectors are

completely absent: Financials and Utilities.

3.2 In-Sample Portfolios

We sort stocks at time t based on the full-sammpilation beta and hold the portfolio from t
to t+1. We reiterate that we are using forwardklog information of the covariation of inflation
and stock returns over the whole sample, so owltsebave look-ahead bias and find the best
realized inflation hedgers. Quintile 1 (Q1) stackee stocks with the higher inflation betas, have
had the highest average performance while in daiti(Q5), the stocks with the lowest inflation
betas, stock returns tend to decrease when inflaibigh.

Table 2presents descriptive statistics on returns obtafoethe five quintile portfolios, the
self-financed Q1-Q5 portfolio, and the S&P500 otlez entire sample. Real returns for the five
portfolios are all positive, and monthly annualisedl returns for the first three portfolios (qulies
1 to 3) range between 6.34% and 7.36%, well abbeset of the last two portfolios (2.57% and
1.06%). Thus, stocks that have been good infldtieshgers have had, on average, high nominal and
real returns. It is noteworthy that the last pditf@Q5) and to a lesser extent the first portfli@l)
have more volatile performance than the middle of@2, Q3, Q4): respectively 29.95% and
19.09%, compared with the volatility of the thraey quintile portfolios, which have a volatility
around 14-15%. The Q5 portfolio also has much higldreme risks, with kurtosis of 12.7
(compared to the portfolios Q1 to Q4 having a ksigdetween 3.8 and 4.5) reflecting distribution
tails that are much fatter than normal. Equitiethviiighly negative inflation betas (and to a lesser
extent those with highly positive betas) thus appwach riskier than the others. The portfolios’
success rates (percentage of months in which &opois nominal return was higher than inflation)
range from 58% to 63%, with an average of 62%Her$&P500.

Table 3 presents the results of the regression aftimy returns for each portfolio against
inflation. The explanatory power of these regressiis very small, as shown by the very lofvaRd
significant intercepts. By construction, Q1 porifohas the highest inflation beta: 1.65 over the



entire period, but this is not significant. All tl¢ther portfolios have negative betas, ranging from
0.34 for Q2 to -2.22 for Q5, compared with the SQ@’S inflation beta of -0.52. Thus, only a small
subset of stocks covaries positively with inflatiand the average stock has been a poor inflation
hedge. The long-short Q1-Q5 portfolio exhibitsattive inflation-hedging properties over the full
sample, with a significantly positive inflation bedf 3.87.

Table 4 breaks down the effects of exposure toFHR€ factors for each portfolio. Stocks
ranked on the ability to covary with inflation ekfino significant excess return differences across
quintiles. The Q2 stocks have 0.20% abnormal pasithonthly return over the traditional factors
while there is a significantly negative alpha fds,Qvith a -0.72% abnormal monthly return, which
contains stocks with the lowest inflation beta. 3hthere is some evidence that good inflation
hedgers have higher returns than poor inflatiorghes] The most extreme quintiles Q1 and Q5 have
higher market exposure than the others, with befasespectively 1.1 and 1.5. Note that these
quintiles also have higher total volatility (seeblea2). For the Q5 portfolio, the size effect is
positive and significant, which means that stockt wegative inflation betas earn significant size
premiums. This is consistent with smaller firmskiag the ability to raise their prices when the
general inflation level rises compared with largen$; the best inflation hedgers have been the
largest firms.

The coefficient of the HML factor is positive anigrsficant for Q3-5 portfolios. The HML
loading is particularly large for Q5 at 0.54. Thtie best inflation hedgers tend to be growthkstoc
The fact that the poorest inflation hedgers tenbetvalue stocks is consistent with the low prigies
value stocks in some cases reflecting low marketgpand the reduced ability of the products of
these firms to command premium prices. The momeififwnor is insignificant both for the S&P500
and for most of the quintile portfolios (the onlyception being Q1 with a significantly negative
sign). It is striking that the Q5 portfolio, whidontains the worst inflation hedgers, has the lowes
performance, yet it is the only portfolio to earotlb the size and value premiums. Its strong and
significantly negative FFC alpha means that otlystesnatic factors play a large role in explaining
the differences of returns in stocks sorted byizedlinflation-hedging properties.

3.3 Best in-sample inflation-hedging industries
We examine the sector composition of each of thetidgi portfolios. Figure 3 compares the

sector breakdown of the Q1 to Q5 portfolios (thecpstages are calculated in terms of market
capitalisation) to the S&P500. In Quintile 1, thesbinflation-hedging stocks have come from two



types of industries: the Oil and Gas and Technokeptors are highly overrepresented (16.3% and
32.0%, respectively) relative to their weighting tlee S&P500 (8.5% and 13.5%). Oil and Gas

stocks tend to benefit from commodity price incemasThis result is not surprising, given that

episodes of inflation during the sample were largelated to major commodity price surges (the

first episode, in late 1990, was linked to the GuMéar; the second, in the 2000s just before the
subprime episode in 2008 reflected the commoditgeprun-up amid speculation on very strong

demand from emerging countries). The Technologyosemntains companies which often create

new, high value-added products that are differégdidrom those already on the market, and can
thus raise prices.

The worst inflation hedgers in Quintile 5 includaimly Financial sector companies (34.6%
of the quintile), in which it is very heavily oveeighted relative to the S&P500 (15.3%). To a lesser
extent, Quintile 5 is also overweighted in Consur@eods and Telecommunications. Financials’
poor performance in inflationary periods has beeauthented in a number of studies (see Boyd,
Levine and Smith, 2001; Boyd and Champ, 2006)ctwiiave shown that rising inflation reduces
assets’ real return and leads to increased denmarighhk financing. Most assets held by financial
firms are nominal loans: as inflation increasesrdad value of these assets drops. The drop in real
returns is associated with deteriorating averagditguof borrowers and leads to credit rationing
(Azariadis and Smith, 1996). The financial seceds less, resource allocation is less efficiedt an
intermediation activity decreases. Boyd and Chag{®§) also demonstrate a threshold effect, in
which banks’ real net interest margins increase nvimdlation is moderate and decrease when

inflation is high.

4. Can we predict inflation hedgers?

4.1 Out-of-sample portfolio construction

We turn now to out-of-sample, ex-ante portfolio lgsis. We sort stocks based on the
realized inflation betas over the last 60 monthgrgo timet. We hold this portfolio for one month
fromt tot+1 and then rebalance monthly.

Table 5 presents the performance of the out-of-sapgrtfolios. In contrast to the in-sample
portfolios in Table 2, there is no evidence thatks$ with high past inflation betas have, on averag
higher real or nominal returns than stocks with lpast inflation betas. In fact, each of the

portfolios has a success rate around 60% (meahatgfdr 60% of the months in the study period,
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real returns were positive) and annualized realrnst for the period as a whole are still positive,
varying from 4.44% to 8.17%. In contrast to theceding in-sample results, the risks of each of the
five portfolios (Q1 to Q5) are nearly equivalentithwvolatility ranging from 15.6% to 19.4%.
Skewness and kurtosis do not significantly differoas the portfolios.

Table 6 reports the inflation betas on each plwotfoom regression (1). The inflation beta of
the Q1 portfolio is positive at 0.45, but much loewikan that of the previously constructed in-
sample portfolio (1.65), and not significant. Moveq this portfolio has a beta very close to tHat o
portfolio 5 (0.52), which is made up of the stoekith the lowest inflation betas. Clearly, stocks
with high past covariation with inflation do not jphy these stocks will have future high covariation
with inflation.

In Table 7, exposure to the FFC factors revealsth®out-of-sample quintile portfolios have
similar factor loadings for the market and SMB ¢aist Exposures to the value factor are positive
and significant for the Q4 and Q5 portfolios, ahd HML factor loadings rise from Q2 (0.08) to Q5
(0.19). This echoes the finding that stocks with goorest inflation hedging ability over the full
sample tend to be value stocks. The Q4 and Q5dtiodfalso have significant exposure to the
momentum factor.

Overall, Tables 5-7 are disappointing for findingpd inflation hedging stocks on an ex-ante
basis. While there is good inflation hedging apilfor some stocks ex post, there is severe
deterioration in ex-ante forecasting. The pastadation with inflation has little persistence and
provides little predictive ability for a stock’s tfwre inflation hedging ability. We now further

investigate the instability of these inflation laags over time.

4.2 Inflation beta instability

Inflation betas vary substantially over time. Fig® shows the percentage of S&P500 stocks
that flipped sign over one year during the Octd@95 to May 2010 period. This graph illustrates
the high inflation beta instability: on averageidg the whole sample period, 21.4% of the S&P500
stocks had inflation betas that changed sign over yea® The recent period was particularly
unstable. Whereas during the 1990s and early 2@d0ayerage of 19.3% of the stocks changed the

sign of their inflation betas over one year (and tfroportion was lower before the subprime

* Previous authors have documented that factor lgadior stock returns with respect to systematitofacvary over
time (see for example, Ang and Chen, 2006; Lewedleth Nagel, 2006; Ang and Kristensen, 2010). Témgation in
inflation loadings is an order of magnitude lartiean the variation in Fama-French loadings.
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mortgage crisis), once the crisis broke, the priporexploded to nearly 70% of the stocks. Indeed,
this period coincided with a sharp rise in mostksoinflation betas, which switched from negative

to positive. This phenomenon is linked to the sirbprcrisis. During this period there was a
simultaneous decrease in inflation (with monthlflation rates of -0.9%, -1.8% and -0.7% from

October to December 2008, respectively, which wieeemonths with the largest monthly decline in
inflation since 1950) and a decline in equity mésk@eturns of -8.9%, -16.8% and -7.2% for the
S&P500 during the same monthis).

Figure 4 shows the average rolling five-year inflatbeta of the S&P500 stocks during the
1994-2010 period. We see the high instability efitiflation beta, which alternated between periods
when on average it was sharply negative (mid 1990kgrs when it was near zero (late 1990s and
early 2000s), and the recent period of the findrariais when it turned positive. Another interasti
observation is that the cross-sectional standavéhtien of inflation betas also varies substanyiall
over time. Figure Shows the beta distribution of S&P500 stocks at $elected dates within the
study period, July 1999 and December 2008. Figuwle&rly illustrates that inflation beta dispersion
was much lower in 2008 than in 1999. Moreover, 994 the distribution was nearly symmetrical,
but it became highly asymmetrical with a positikews in 2008. The percentage of firms having an
inflation beta greater than zero increased from %2%uly 1999 to 77% in December 2008.

Changing economic conditions, starting with the lm&croeconomic volatility in the early
1980s (the “Great Moderation”) and the changingureabf inflation shocks — from countercyclical
to procyclical — have been stressed as the two Haaitors affecting the risk of stocks and its
correlation with inflation in the US. The corretatichanged from strongly negative in the late 1980s
to mildly negative in the late 1990s (Li, 2002; taet, Ludvigson and Wachter, 2009; Briere and
Signori, 2011). The same instability is observedvamious countries: Bekaert and Wang (2010)
demonstrate the unstable relationship betweenyequarkets and inflation for a panel of some 50
countries. In addition to these macroeconomic factee note other sources of instability at thenfir
level related to firms’ microeconomic charactedstiA company’s pricing power may vary over
time, reflecting such factors as its market positig and competitive environment. Finally, the late
1990s saw a wave of mergers and acquisitions, wimaly also have contributed to changes in
market power and the ability to raise prices (Kind&ingal, 1993; Prager and Hannan, 1998;
Focarelli and Panetta, 2003).

® This appears to be a regime switch. Inflation fidtion risk exhibit regime switching behavias Evans and Lewis
(1995) and Ang, Bekaert and Wei (2008) show.
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5. Inflation hedging performance of sectors andhlyidend stocks

We finally investigate how sectors and high dividgraying stocks hedge inflation risk. The
preceding analysis suggests that the oil and gdgeuihnology sectors are overrepresented in the
first quintile of stocks which have had the bedtation hedging performance over the full sample.
Thus, sector-level portfolios may have good inflatihedging properties. Recently, it has been
suggested that high dividend paying stocks may tié¢ter inflation protection than other stocks.

5.1 Inflation hedging properties of S&P 500 sectors

Since certain sectors are overrepresented in tidtiwith the best inflation hedging
performance over the full sample, a straightforwaltérnative inflation-hedging method may be
simply to select stocks from the sectors that araye have the best hedging capacity.

We measure the inflation-hedging capacity of the 3&P500 sectors. Table 8 presents the
results of regression (1) of returns for each seatainst inflation. All of the sector inflation tas
were negative during the period, except for Basatévlals, whose beta was positive at 0.08 but not
significantly different from zero. The Oil and Gsasctor had the lowest inflation beta of -1.27, a
surprising result in the light of the Section 3diimgs that the best inflation hedges over the sampl
were overweight the Oil and Gas sector. Similagghnology stocks were over-represented in the
best ex-post inflation hedging firms, but the Taabgy sector has a negative inflation beta of -0.48
(not significant).

These aggregate results mask great variability teex and a significant disparities among
individual stocks. Figure 6 depicts sector inflatimetas and their standard deviations over time. We
graph the rolling five-year inflation beta averageabr all firms in that sector. Figure 6 showsttha
sectors, just like individual stocks, exhibit promged instability in inflation betas. For example,
Financials—which over the whole sample have tertdeoe poor inflation hedges—have negative
inflation betas only up to the late 1990s. Durihg financial crisis, the average financial infhati
beta was positive. Strong inflation beta variapils also noticeable for the Oil and Gas, Basic
Materials, and Industrials sectors, with betasdaibthree sectors moving closely together (but with
different amplitude) during the sample period. Thayed from strongly negative in the mid 1990s
to strongly positive (especially for Oil and Gasld@uasic Materials) between 1999 and 2001.

Dispersion of inflation betas for stocks within &@e is very high. Sector aggregation masks

the reality of large disparities between individtiahs, typified by the Technology sector. Figare

13



presents the cross-sectional distribution of thehhelogy sector’s inflation betas in July 1999 and
December 2008. In this sector, which has histdgicakperienced the highest average beta
dispersion, 40% of the stocks had negative beta3uip 1999. This individual dispersion was

compressed very sharply in December 2008, where89l of the stocks had negative betas.

5.2 Inflation hedging properties of high dividenaypg stocks

It is usually argued today in the financial presatthigh dividend stocks have appealing
inflation-hedging propertiésin this section, we compare the inflation hedgingperties of our out-
of-sample quintile portfolios with the S&P High YdeDividend Aristocrats over its period of
availability (since January 2000). This index, lelved in November 2005, is designed to measure
the performance of the 60 highest dividend-yieldd®&P Composite 1500 constituents which have
followed a managed dividend policy of consistemtigreasing dividends every year for at least 25
years.

Over January 2000 to May 2010, the High Dividendiex generated exceptional
performance compared with the S&P 500: an annuhlieal return of 6.16% versus -4.75% for the
S&P500, with slightly lower volatility (15.8% versul6.1%). But, the High Dividend index’s
inflation-hedging properties are disappointing.iftBation beta was -0.45 compared with the S&P
index’s positive inflation beta of 0.47 (see TaBle During this period the first quintile of stocks
with the highest past inflation betas (out-of-sagplad an inflation beta of 0.45. The high returns
on the highest dividend stocks are not becausedheygood inflation hedges. Rather, in Table 10
the FFC regression (2), the High Dividend index dwa®specially low exposure to the market factor
(market beta of 0.68), very significant exposurevétue (HML loading of 0.71), and momentum
(MOM loading of 0.23) factors. The FFC alpha oé tHigh Dividend index is close to zero and
insignificant. Thus, it is tradeable systematictéa loadings, not inflation-hedging ability, which

account for the high returns of high dividend s&ck

6. Conclusion

A large literature has documented the poor inftfatiedging properties of the overall stock
market. However, certain individual stocks hawe ¢dhpacity to provide good inflation hedges, even

® See for example CNN Money (2010), “Stocks: Besvescto make now, by C. Fried, 19 May. Another exangp
Forbes Magazine (2010), “Dividend Stocks for Bondelstors”, by Lehmann L., 6 December.
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if the overall aggregate market has poor inflati@tging properties. Since the 1990s the top 20
stocks with the highest realized inflation betasehanflation betas exceeding five. If stocks are

ranked into quintile portfolios based on realizedlation betas over the sample period, the top
quintile portfolio with the highest ex-post inflati betas has an inflation beta of 1.65 over the
sample. This portfolio overweights Oil and Gas, ehbenefits from rising commodity prices, and

Technology, a sector where the products of mangnsficommand premium prices due to

technological innovation. For comparison, the agerbeta of S&P500 stocks was -0.52 over the
sample period. Thus, there is a large dispersianflation betas across individual stocks.

However, trying to forecast ex-ante inflation betdghe individual stock level is not easy.
Portfolios constructed on an ex-ante basis, whiereks are ranked on past inflation loadings, have
little differences in next-month returns and extiitile differences in inflation-hedging abilityThe
reason for the poor out-of-sample performance & tduthe large time variation of inflation betas:
approximately 20%, on average, of realized stoflltion betas change sign in the course of a year.
The substantial variation of inflation betas makedifficult to find stocks that are good ex-ante
inflation hedges. Time-varying inflation betas raaector portfolios and indices holding only high
dividend-paying stocks even worse inflation heddlean those constructed using firm-level

information.
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Tables and Figures

Table 1: Twenty best inflation hedging stocks, regrssion of monthly returns on inflation,
October 1989 — May 2010

Company Name Sector Ann. Mean Ann. Mean real a B iiation Obs.
ENTERASYS NETWORKS Technology 27.11% 24.61% 0.02 (0.96) 15.63 (1.22) 74
US SURGICAL Healthcare 0.88% -1.59% -0.01 (-0.60) 12.81 (1.16) 74
SPRINT Telecommunications 42.08% 39.57% 0.06*** (2.48) 8.72 (1.22) 64
TENET HEALTHCARE Healthcare 10.89% 8.19% 0.00 (0.12) 8.43** (1.68) 248
NATIONAL OILWELL VARCO Oil & Gas 20.26% 17.90% 0.01 (1.17) 7.16% (2.39) 62
HOMESTAKE MINING Basic Materials 2.18% -0.72% 0.00 (0.03) 6.95%* (1.71) 145
ASARCO Basic Materials 6.74% 3.78% -0.01 (-0.61) 6.52 (1.07) 120
PLACER DOME Basic Materials 7.05% 4.13% 0.00 (-0.40) 6.44* (1.45) 151
HARNISCHFEGER Industrials -1.06% -4.01% -0.01 (-0.87) 6.02 (0.59) 116
LIZ CLAIBORNE Consumer Goods 2.11% -0.67% 0.00 (-0.48) 5.83 (0.92) 230
MASSEY ENERGY Basic Materials 4.52% 2.00% -0.01 (-0.71) 5.72 (0.85) 157
BJ SERVICES Oil & Gas 8.79% 6.34% 0.00 (0.09) 5.70%** (2.83) 94
MALLINCKRODT Healthcare 16.65% 13.65% 0.00 (0.53) 5.50 (1.07) 132
MAXUS ENERGY Oil & Gas -1.68% -5.16% -0.02 (-1.11) 5.42 (1.02) 65
SEARS HOLDINGS Consumer Services 2.59% 0.23% 0.00 (0.45) 5.23%+* (2.42) 248
HALLIBURTON Oil & Gas 14.40% 11.69% -0.01 (-0.61) 5.23 (1.04) 62
JONES APPAREL GROUP Consumer Goods -22.54% -25.11% -0.02** (-2.13) 5.19 (1.03) 85
JDS UNIPHASE Technology -20.17% -22.63% -0.01 (-0.87) 5.15 (1.20) 116
FREEPORT MCMOR COPPER & GOLD Basic Materials 19.75% 17.33% 0.01 (0.47) 5.13* (1.38) 178
ADOBE SYSTEMS Technology 26.17% 23.78% 0.02** (1.85) 5.09** (1.83) 156
S&P500 8.82% 6.12% 0.00 (1.07) -0.52 (-0.33) 248

*xk xk x gignificant respectively at the 1%, 5% and 10% level

a represents the constant of the FFC regression in equation (2)

Table 2: In-sample portfolios sorted by inflation
descriptive statistics, October 1989 — May 2010

kedging capabilities, monthly returns —

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500
Ann. Mean 9.04% 10.06% 9.74% 8.09% 5.28% 3.76% 8.82%
Ann Mean real 6.34% 7.36% 7.03% 5.38% 2.57% 3.76% 6.12%
Median 1.07% 1.14% 1.09% 0.97% 1.17% 0.27% 1.28%
Max 13.99% 12.42% 13.36% 11.43% 52.04% 24.84% 11.44%
Min -22.68% -15.04% -14.59% -13.13% -47.50% -53.79% -16.80%
Volatility 19.09% 14.11% 15.10% 14.32% 29.95% 20.95% 15.01%
Skewness -0.53 -0.59 -0.49 -0.50 -0.25 -2.17 -0.66
Kurtosis 4.46 4.24 4.48 3.76 12.72 30.58 4.19
Success rate* 0.58 0.63 0.58 0.59 0.56 0.54 0.62
Obs. 248 248 248 248 248 248 248

*% on months when nominal returns are higher than inflation

Table 3: In-sample portfolios sorted by inflation redging capabilities, regression of monthly
returns on inflation, October 1989 — May 2010

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500
B ation 1.65 -0.34 112 -2.48% 2.22 3.87% -0.52
(0.86) (-0.27) (-0.73) (-2.08) (-0.55) (3.45) (-0.33)
R 2 0.01 0.00 0.01 0.04 0.01 0.05 0.00
Obs. 248 248 248 248 248 248 248

*x% x% x ggnificant respectively at the 1%, 5% and 10% level
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Table 4: In-sample portfolios sorted by inflation redging capabilities, regression of monthly
returns on FFC factors, October 1989 — May 2010

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500
o 0.00 0.00* 0.00 0.00 -0.01%** 0.00 0.00
(0.51) (2.34) (0.98) (-0.1) (-2.7) (0.62) (1.07)
B 1.10% 0.90%* 0.97%* 0.91%* 1.51%%* - 0.99%
(21.64) (47.92) (28.77) (22.68) (15.67) - (114.86)
Beus -0.08 -0.23%%* -0.21% -0.27% 0.30% -0.46% -0.18%+
(-1.36) (-8.73) (-7.53) (-9.27) (2.89) (-3.14) (-13.04)
B -0.12%* -0.01 0.11%* 0.09* 0.54%* -0.49%* 0.04%*
(-2.15) (-0.46) (2.73) (1.75) (4.54) (-3.89) (3.82)
Brom -0.15% -0.03 0.01 0.04 0.01 0.01 -0.02*
(-2.82) (-1.28) (0.31) (1.12) (0.11) (0.11) (-1.68)
R2 0.85 0.92 0.92 0.86 0.68 0.14 0.99
Obs. 248 248 248 248 248 248 248

*xk x% x ggnificant respectively at the 1%, 5% and 10% level

Table 5: Out-of-sample portfolios sorted by inflaton hedging capabilities, monthly returns —
descriptive statistics, October 1994 — May 2010

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500
Ann. Mean 10.61% 8.20% 6.88% 8.40% 10.29% 0.31% 8.59%
Ann. Mean real 8.17% 5.76% 4.44% 5.96% 7.85% 0.31% 6.06%
Median 1.06% 0.87% 1.04% 1.31% 1.42% -0.35% 1.00%
Max 18.45% 12.98% 10.56% 9.86% 11.91% 15.60% 9.32%
Min -23.72% -17.79% -14.48% -16.30% -19.99% -24.75% -15.78%
Volatility 19.41% 15.17% 15.67% 15.64% 16.41% 14.19% 15.79%
Skewness -0.72 -0.55 -0.64 -0.89 -0.99 -0.80 -0.70
Kurtosis 5.56 471 3.90 4.26 5.19 10.65 3.78
Success rate* 60% 63% 61% 61% 64% 46% 62%
Obs. 188 188 188 188 188 188 188

* 0% on months when nominal returns are higher than inflation

Table 6: Out-of-sample portfolios sorted by inflaton hedging capabilities, regression of

monthly returns on inflation, October 1994 — May 200

01 Q2 Q3 Q4 05 0Q1-05 SP500
Bortaon 0.45 0.44 0.03 0.31 0.52 -0.07 0.26
(0.29) (-0.37) (0.02) (0.19) (0.29) (-0.09) (0.18)
R? 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Obs. 188 188 188 188 188 188 188

*x% x% x ggnificant respectively at the 1%, 5% and 10% level
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Table 7: Out-of-sample portfolios sorted by inflaton hedging

monthly returns on FFC factors, October 1994 — May010

capabilities, regression of

o1 Q2 03 Q4 05 0Q1-Q5 SP500
a 0.01 0.00 0.00 0.00 0.00 0.21 0.00
(1.43) (0.64) (-0.79) (-0.02) (0.24) (0.35) (0.91)
B 1.05%%* 0.87% 0.93%* 0.95%+* 1.00%** - 0.99%*
(22.30) (21.49) (25.22) (24.24) (16.27) - (92.73)
Beue -0.13** -0.17%%* -0.25%%* -0.22%%* -0.16%%* 0.03 -0.18%*
(-2.25) (-3.89) (-5.77) (-4.12) (-3.27) (0.37) (-11.3)
B -0.02 0.08* 0.14** 0.16%* 0.19%* -0.23* 0.05%*+
(-0.23) (1.54) (2.41) (3.95) (2.62) (-1.83) (3.89)
Bron -0.10* -0.07* 0.01 0.05 0.18%** -0.30%** -0.01
(-1.92) (-1.74) (0.24) (1.56) (2.87) (-3.07) (-0.95)
R? 0.79 0.88 0.87 0.87 0.82 0.10 0.99
Obs. 188 188 188 188 188 188 188

*xk x% x ggnificant respectively at the 1%, 5% and 10% level

Table 8: S&P500 sectors, regression of monthly retas on inflation, October 1989 — May 2010

Basic Materials Industrials Healthcare Cons. Goods Cons. Services Utilities Oil & Gas Telecom Techno
Biotation 0.08 -0.96 -1.01 -0.96 -0.51 -0.91 -1.27 -0.80 -0.48
(0.03) (-0.54) (-0.77) (-0.94) (-0.40) (-0.72) (-0.84) (-0.80) (-0.25)
R? 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.00
Obs. 248 248 248 248 248 248 248 248

*xk xk x gignificant respectively at the 1%, 5% and 10% level

Table 9: Out-of-sample portfolios sorted by inflaton hedging capabilities and S&P High

Dividend, regression of monthly returns on inflation, January 2000 — May 2010

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500 SP HYD
Biaton 0.45 042 0.21 0.54 0.82 -0.37 0.47 -0.45
(0.28) (-0.36) (0.17) (0.34) (0.48) (-0.56) 0.33 (-0.34)
R? 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
Obs. 125 125 125 125 125 125 125 125

*xk x% x ggnificant respectively at the 1%, 5% and 10% level

Table 10: Out-of-sample portfolios sorted by inflaton hedging capabilities and S&P High
Dividend, regression of monthly returns on FFC, Janary 2000 — May 2010

Q1 Q2 Q3 Q4 Q5 Q1-Q5 SP500 SP HYD
a 0.01* 0.00 0.00 0.00 0.00 0.36* 0.00 0.00
(1.74) (-0.05) (-0.58) (-0.08) (-0.19) (1.12) (-0.28) (0.82)
Bur 1.06++ 0.83%+ 0.94%+ 0.91%+ 1.01%+ - 0.98%+ 0.68%+
(19.17) (19.51) (18.95) (18.40) (12.03) - (74.80) (10.72)
Beus -0.15* -0.16%* -0.28 -0.23%+ -0.18%+ 0.04 017 -0.06
(-1.99) (-3.34) (-5.03) (-3.51) (-2.91) (0.37) (-8.58) (-0.76)
Bo -0.01 0.09* 0.14% 0.18%+ 0.22% -0.24 0.06%+ 0.71%+
(-0.13) (1.66) (1.97) (3.39) (2.45) (-1.47) (4.21) (9.80)
Buom -0.09 -0.06 0.01 0.04 0.18%+ -0.29%+ -0.01 0.23%+
(-1.63) (-1.50) (0.19) (1.12) (2.67) (-2.66) (-1.17) (4.13)
R? 0.78 0.90 0.86 0.86 0.79 0.10 0.99 0.76
Obs. 125 125 125 125 125 125 125 125

*xk xk x gignificant respectively at the 1%, 5% and 10% level
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Figure 1: US headline inflation (% yoy), October 889 — May 2010
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Figure 2: Market capitalization breakdown, in-sample portfolios repartitioned by sector vs

S&P500, October 1989 — May 2010
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Figure 3: Percentage of changes in S&P500 stockdflation beta over 1 year, October 1995 —

May 2010
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Figure 4: Average 5-year rolling inflation beta ofS&P500 stocks, October 1994 — May 2010
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Figure 6: Average 5-year rolling inflation beta ofS&P500 sectors, October 1994 — May 2010
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Figure 6 Continued
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Figure 7: Cross-sectional distribution of inflation betas, Technology stocks,
July 1999
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