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Common Risk Factorsin Equity Markets

Abstract
Empirical measures of world consumption growth riskve failed to rationalize the
cross-section of country equity returns. We propaseew factor, termed “the global
consumption factor”, to explain the patterns irk rremiums on international equity
markets. We identify this factor as the differemmtween the return on a portfolio of
equity market indices with high consumption growdtes and the return on a portfolio of
equity market indices with low consumption growtites. We show that the global
consumption factor accounts for about 70% of thessisectional variation in equity
returns from 47 developed and emerging market cmsnbver a four-decade period. Our
risk factor reflects changes in the cross-countnyscmption dispersion and commands a
significant premium to compensate investors foringkon common macroeconomic
risks. Empirically, we find that high consumptiorogth economies have considerably
higher consumption dispersion risk than low constimnpgrowth economies, and this
can explain their higher average returns.
JEL: G11; G12

Keywords: stock returns, asset pricing, macroeconomic fisssumption dispersion



1. Introduction
If international markets are perfectly integratedd ainvestors are similar in their
consumption patterns and investment opportunity, geen a single world consumption
risk factor should explain the cross-section obgloasset returns. This is the key insight
of the canonical international consumption capdisdet pricing model (CAPM) in Stulz
(1981). Contrary to the prediction of this modélere exists no conclusive empirical
evidence that international equity premiums areemeined by the asset returns’
sensitivities to fluctuations in the world consuioptgrowth risk! The contribution of
this paper is to show that a single risk factormnied “the global consumption factor”,
accounts for about 70% of the cross-sectional tranan equity returns of 47 developed
and emerging market countries over the period fdamuary 1970 to December 2012. If
the global consumption factor is a systematic f&kor in international equity markets,
the finance theory predicts that markets with ddfe¢ sensitivities to this factor should
have different excess returns.
We identify our global consumption factor in thealby building equity portfolios sorted
by the countries’ year-over-year consumption grokaties based upon the fourth quarter.
Portfolios are rebalanced at the end of each Deeesuzh that the first portfolio always
contains the lowest long-run consumption growthnecoies, while the last the highest.
We compute the return on the global consumptiotofaas the spread in returns between
baskets of high and low long-run consumption gropdrtfolios, similar to the return on
a zero-cost investment strategy which is long ighhiong-run consumption growth

markets and short in low long-run consumption ghowtarkets. We label this excess

! See e.g. Wheatley (1988), Cumby (1990), Karolyi &tulz (2003) for a survey, Li and Zhong (2005),
Darrat et al. (2011), and, most recently, Rangvial 2012).
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return the global consumption factor, ¢tML” factor, for high minus low consumption
growth markets. This excess return is highly sigaift, economically of the order of 90
basis points per month and has increased in rgeans.

Our empirical exercise is motivated by Jagannatirash Wang (2007) who show that
when consumption betas are computed using so-catiedretionary” consumption
growth measured as fourth-quarter-over-fourth-guartonsumption changes, the
domestic consumption CAPM becomes a powerful to@xplaining the cross-section of
US stock returns. Guided by this insight and ttexditure on long-run consumption risks
(e.g. Bansal and Yaron (2004), Parker and Jullfafd5), and Rangvid et al. (201%))
we test whether the sensitivity of excess retumshe global consumption factor can
rationalize the returns to equity portfolios intarglard, linear asset pricing framework.
We find almost a monotonic relation between poidill HML exposures and their
average excess returns: High consumption growtletsatoad positively orlML, while

low consumption growth markets load negativelyHiiL. Differences in these loadings
are tightly linked to differences in average retuacross assets, and this implies that
investors with access to international marketscarapensated for exposure to common
macroeconomic risks. Our results are robust ovee &ind across assets and are invariant
to the estimation methodology and index return aatieion methods.

We also study the relation between risk loadings arerage returns on portfolios sorted

on the countries’ realizedML betas. To obtain time-varying risk loadings, weéofv

2 By exploiting the fact that consumption is slow adjust and it is its slow-moving low-frequency
component which is informative about changes inketawealth, this literature responds to empirical
deficits of a standard consumption CAPM by Lucad7@) and Breeden (1979) in which asset risk is
approximated by contemporaneous covariance ofetarms and quarterly consumption growth (e.g.
Hansen and Singleton (1982), Mankiw and Shapird8§L9Breeden et al. (1989), Campbell (1996),
Cochrane (1996), and Lettau and Ludvigson (2001)).
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Ang et al. (2006) and run rolling window overlappirtime-series regressions of
individual equity index returns ddML.® Evidence from both Fama and MacBeth (1973)
regressions and portfolio sorts suggests ML betas do convey important information
about the riskiness of assets and go a long wagrtbexplaining their average returns.
Our results remain valid in a subsample of developeuntries and hold true for
alternative rolling window lengths, and for bothturmas denominated in USD and
national currency units.

Several recent studies rely on portfolio formatiorobtain sharper estimates of the risk-
return trade-off. Arguably, creating portfolios diminishes idiosynata variation,
mitigates the error-in-variables bias, and promigemore precise estimation of risk
premiums. For instance, Lustig and Verdelhan (200i3tig et al. (2011), and Menkhoff
et al. (2012) sort currencies into portfolios t@wstthat a risk-based explanation applies
to exchange rate determination. Earlier literahas used financial characteristics such as
firm’s size, valuation ratios, or past performanceanvestigate the risk-return profile of
stocks (e.g. Black et al. (1972), Fama and MacB&€73), and Fama (1976)). While
these studies provide valuable insights about ttepasties of returns, they cannot
directly address the question as to what fundarhesdanomic sources drive equity
returns? Our main contribution to this literature is to sater a theoretically motivated
risk factor—our global consumption risk factor—asttbw that it plays a major role in

determining equity risk premiums.

% In one of our robustness checks, we also exanuneomerlapping sample periods.

* Several seminal papers address this question Hingocurrencies according to countries’ macro
fundamentals such as consumption growth, GDP, tniduproduction, and net foreign asset positiong(
Hoffmann and Suter (2013), Menkhoff et al. (20E8)¢ Della Corte et al. (2014)). However, none ekth
studies examines global equity markets.



Our work is closely related to Lustig et al. (201iho employ a data-driven approach
arising from the arbitrage pricing theory (APT)Rbss (1976) to identify two common
risk factors in currency returns: the average cuwyeexcess return of a set of currencies
against the USD, termed “the dollar factdrRX]), and a so-called “carry trade risk factor”
in currencies which is equivalent to a high-minoa-l(HML_, ) strategy that buys
currencies with high interest rates and sells awies with low interest rates. In contrast,
we focus on international equity markets and shioat tross-sectional differentials in
equity returns can be understood by relating thebwo risk factors in equity returns: the
RX factor which is essentially the market return orwell-diversified portfolio of
international equities, our global consumption daethich is similar to a high-minus-low
(HML) strategy that buys equities of countries withhhagggnsumption growth rates and
sells equities of countries with low consumptioowth rates. We find that the latter
factor is the pervasive risk factor in the crosstisa of equity returns and that it can
explain a large part of price changes in equityketsracross borders.

To understand the economic origins of the globalsomption factor, we take a closer
look at the relationship between the cross-sedtiahstribution of country-specific
consumption growth rates and the expected equénjums. To the extent that there is
sufficient heterogeneity in countries’ consumptjatterns, for example because of the
presence of uninsurable idiosyncratic shocks, mighements of and, in particular, the
cross-sectional multi-country consumption dispersiway be of critical importance to
explain price changes. While considerable theak(eg. Telmer (1993), Constantinides
and Duffie (1996), Heaton and Lucas (1996), and &oand Michaelides (2008)) and

empirical (e.g. Brav et al. (2002), Cogley (200&)¢d Jacobs and Wang (2004)) research



has examined the role of market incompletenessrapdrfect consumption risk sharing
across individuals for domestic stock returns, tiigestion of how cross-country
consumption dispersion affects the time-varyingoglaisk premiums has received less
attention. One known exception is Sarkissian (2008» highlights the importance of
incomplete international consumption risk shariagdurrency pricing.

We show that heterogeneity in exposure to unexgeckanges in the cross-country
consumption dispersion can rationalize a substgpdid of the explanatory power of the
global consumption risk factor in equities. In actance with the finance theory, our
results indicate that equity return is higher therennegatively correlated it is with
innovations in consumption dispersion. The latgistrongly countercyclical—high in
recessions and low in booms—and this feature ofdtita turns out helpful for equity
pricing. Empirically, we find that high consumptignowth economies have considerably
higher consumption dispersion risk than low constimnpgrowth economies, and this
can explain their higher average returns. Impolgarihe price of dispersion risk is
negative, consistent with the view that assets whperform poorly in uncertain
aggregate times require higher expected returns.

The difference between our results and the resfiiigst studies is that the past literature
either does not examine the consumption dispeigitime international setup, or does not
investigate the asset pricing implications for égunarkets. For example, Sarkissian

(2003) studies the impact of the cross-countryara of consumption growth rates on

® Gomes et al. (2009) test the cross-sectional afiins of “keeping-up-with-the Joneses” preference
with idiosyncratic shocks in an international seiti Li and Zhong (2009) use a consumption-based
framework with idiosyncratic, country-specific comsption risk and country-specific habit formatian t
investigate the cross-section of currency and matiional equity premiums. Li (2010) also studies an
international version of consumption CAPM with hretgeneity but he does not investigate the cross-
sectional implications of the model.



cross-sectional differences in currency returnslendacobs and Wang (2004) investigate
the importance of the cross-sectional variance wiravlevel household consumption
growth on US stock returns. While we also studysfiect of time-varying consumption
dispersion, we focus on international equity masket

In a recent article, Hoffmann and Suter (2013) sortencies into portfolios by country’s
past long-run consumption growth to show that tkeess return of the-highest-over-the-
lowest consumption growth portfolios can price ttress-section of currency returns
from 1990 to 2010. Our paper differs substantifityn that article. First, our focus is on
international equity rather than foreign exchangarkats. Second, data availability
allows us to consider a longer time period andoadher cross-section of countries. Third,
we sort on the fourth-quarter-over-fourth-quartentemporaneous consumption changes
as opposed to past overlapping annual consumptiowtly. Fourth, we show that our
global consumption factor is related to cross-coumpnsumption dispersion, while
Hoffmann and Suter (2013) interpret their findingsa framework of an asset pricing
model with habit formation.

To summarize, our study relates to two strandsitefature. First, we show that an
empirical approximation of the APT with two riskcfars—the market returns and the
global consumption risk factor—can explain a lapget of the variation in expected
excess returns on 47 developed and emerging magksty indices. In this respect, we
reinforce a risk-based view of equity premium fotim@ in equity markets around the
world. Second, we show that time-variation in olobgl consumption factor reflects

unexpected changes in the cross-country consumpaispersion risk. This finding



extends a growing literature which highlights theportance of imperfect consumption
risk sharing for international asset pricing.
The remainder of the article is organized as foflo®Bection 2 describes the data and
construction of equity portfolios and provides dgsose statistics. Section 3 shows that
global consumption factor is key to explain thessrgection of equity returns. Section 4
relates the global consumption factor to cross-trgusonsumption dispersion, and
Section 5 concludes.

2. Data and Equity Portfolios
This section describes the macroeconomic data smglon the empirical analysis, the
construction of equity portfolios and our proxiesr fcommon risk factors. It also
summarizes the main properties of the internatienaity portfolios.

2.1 International M acr oeconomic Data
Our sample comprises at most 47 countries: Auatralustria, Belgium, Brazil, Canada,
Chile, China, Colombia, Czech Republic, DenmarkygEg Estonia, Finland, France,
Germany, Greece, Hong Kong, Hungary, India, Ind@pdseland, Israel, Italy, Japan,
Korea, Malaysia, Mexico, Morocco, Netherlands, Ne&ealand, Norway, Peru,
Philippines, Poland, Portugal, Russia, Singapdmeaia, South Africa, Spain, Sweden,
Switzerland, Taiwan, Thailand, Turkey, United Kioga, and United States.
As a robustness check, we also study a smalleselataat contains at most 25 developed
countries: Australia, Austria, Belgium, Canada, Dark, Estonia, Finland, France,
Germany, Hong Kong, Ireland, Israel, Italy, Japdatherlands, New Zealand, Norway,

Portugal, Singapore, Slovenia, Spain, Sweden, 8uéizd, United Kingdom, and United



States. The definition of developed countries foiathe MSCI country classificatidh.
We first focus the description of our results oa thrge sample of all countries, but we
present all of the results on both samples.

The international private consumption data areectdld from different sources. Most
series come from the national accounts downloaded DECD.Stat. Consumption data
for Colombia, Egypt, Malaysia, Morocco, Peru, Ripinhes, Singapore, and Thailaae
from the IMF International Financial Statistics.rGamption data for Colombia are from
the National Administrative Department of Statistiof Colombia accessed via
Datastream. Consumption data for Hong Kong areirmddafrom the Hong Kong Census
and Statistics Department. Consumption data fowadaiare from the national accounts
as published by the Statistical Bureau of Taiwan.

Population numbers for most countries are obtafreed OECD.Stat. Population data for
Colombia, Egypt, India, Indonesia, Malaysia, MomcPeru, Philippines, and Thailand
are from the IMF International Financial Statisti®opulation data for China are from
the World Bank Development Indicators. Populatienies for Hong Kong are from the
Demographic Statistics Section of the Census aatisBts Department of Hong Kong.
Population data for Singapore are from the SingapDepartment of Statistics.
Population figures for Taiwan are from the Fed&akerve Economic Data (FRED) of
St. Louis Fed.

Series available in annual frequency were intetpdl@o quarterly. Since we focus on a

US investor who invests in international equity ice$, we work with household

® Estonia and Slovenia are classified as frontietketa according to the MSCI but belong to the dewetl
economies according to the UN and IMF, and to ige-imcome economies according to the World Bank.
In the recent MSCI classification, Greece has bsglifted from developed to emerging markets and
Morocco has been reallocated from emerging to fieombarkets.
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consumption expenditures denominated or converredJ$D! Nominal series are
converted to real by deflating the original semngth the consumer price index (CPI).
Many of the time series taken from the above meetiosources are already seasonally
adjusted. We adjust the remaining time series ggtisonal fluctuations by using Census-
X12. We construct log real per capita year-ovemrygamsumption growth rates based
upon the fourth quarter following Jagannathan areh§\(2007). To match the available
international financial data, we calculate consuamptgrowth rates from the fourth
quarter of 1970 to the fourth quarter of 2012.

2.2 M SCI Equity Indices
For our benchmark tests, we use the standard M&@tyeindex returns for developed

and emerging markets freely available btip://www.msci.conf The MSCI equity

indices are widely used as test assets in intemaltifinance and serve as the basis for a
large number of traded funds by practitioners. Taita base aims to cover about 80% of
the market capitalization in the respective couming has the advantage of high quality
and accuracy arising from the consistent methodologer time and regular market
classification maintenance. Our monthly data setM&CI equity returns covers the
longest available sample period from January 1@70décember 2012. For robustness
purposes, we repeat our tests with different M®@ék variants based on alternative size
classifications and return computation methods. RFwst developed markets, the
monthly MSCI country index start in January 197€cept for Finland, Ireland, Israel,
New Zealand, and Portugal. The earliest monthlyrreseries for emerging markets

become available in January 1988.

" None of our results are affected qualitativelgaghsumption is measured in local currency units.
8 Section 2.1 contains a full list of countries.
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2.3 Equity Portfolios Construction
This section describes the construction of intéonal equity portfolios from the
perspective of a US investor. The following sectsanmmarizes the main properties of
these portfolios.
Jagannathan and Wang (2007) underscore that masttors revise their consumption
and investment decisions simultaneously by thedaértde calendar year. They argue that
while agents may make both consumption and investrokoices during other time
periods, these two types of decisions are modlylikebe related to each other at the end
of each calendar year because of Christmas, theegéabonus payments and tax
considerations. In general, while quarterly constiomp growth is too volatile,
cumulating consumption over several quarters shgmidmise a more accurate
approximation of true consumption spending. For tka, Jagannathan and Wang
(2007) show that matching calendar year return$ \growth rates in year-over-year
fourth quarter aggregate consumption generatesnibst support for the consumption
CAPM.
Conventional asset pricing models imply that theleuld be stable patterns between
average asset returns and their sensitivities eces of risk contemporaneously. Hence,
evidence in favor of these models typically entdiésts of a contemporaneous
relationship between realized covariance betwesatasturn and a risk factor with the
realized average return of that asset (see e.gefal (2006)). Black et al. (1972), Fama
and MacBeth (1973), Fama and French (1992), Jajaamand Wang (1996), Lettau
and Ludvigson (2001), and Bansal et al. (2005),rapathers, employ risk measures that

are measured over the same time period as retdfosthermore, sorting on

12



contemporaneous as opposed past characterispastisularly appropriate in view of the
poor ability of consumption growth to predict futustock returns (e.g. Yu (2012)).
Against this backdrop, we build six equity portédiby sorting all equity indices in the
sample by the countries’ year-over-year consumpgiawth rates based upon the fourth
guarter. As we focus on a US investor who invast®ieign equity indices, both equity
index returns and international consumption growghies are denominated in USD.
Portfolios are rebalanced at the end of each Deegnsuch that portfolio 1 always
contains the equity indices with the lowest fougtharter-over-fourth-quarter
consumption growth rates, while portfolio 6 alwagntains the equity indices with the
highest fourth-quarter-over-fourth-quarter consumptgrowth rates. We calculate the
log equity excess return for portfoljoby taking the average of the log equity index
excess returns in each portfolimver the risk-free rate in each month over theesam
calendar year.
The total number of countries in our portfoliosigarover time from 16 at the beginning
of the sample to 28 at the end of sample. The maximumber of equity indices attained
during the sample is 47. As regards the choicetofa number of portfolios, we follow
Lustig et al. (2011) and construct six portfolios &ll countries and five portfolios for a
smaller subset of developed countie®ur experiments with alternative number of
portfolio bins lead generally to similar qualitaievidence.

2.4 Returnsto International Equity Portfolios
Table | provides an overview of the propertieshad international equity portfolios from

the perspective of a US investor. The upper pameinsarizes the descriptive statistics

° For example, Menkhoff et al. (2012) work with fiwehile Lustig and Verdelhan (2007) construct eight
portfolios.
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for six portfolios from all 47 countries; the lowpanel presents the descriptive statistics
for five portfolios from a subsample of 25 develdm®untries. The portfolios are sorted
annually on year-over-year consumption growth bagesh the fourth quarter such that
the first portfolio always contains markets witre ttowest consumption growth rates,
while the last portfolio always contains marketghwihe highest consumption growth
rates. For each portfolio, the table also repofie tverage log year-over-year
consumption growth based upon the fourth quarted #s standard deviation.
Consumption is real, seasonally adjusted, in ppeitaéerms, measured in USD.

In addition, we build and report results for a fuiv that is the average of all equity
portfolios. We refer to this portfolio as the “dmilportfolio” (RX) in analogy to Lustig et
al. (2011). We also report results for the portfaleturns on our global consumption
factor computed as the difference between themstan portfolios with the highest and
the lowest consumption growth ratésML). The payoff on this factor is similar to the
return on a zero-cost investment strategy whiclorg in high long-run consumption
growth markets and short in low long-run consumpiypowth markets. All returns are
excess returns in USD.

Average monthly excess returns tend to increasa foov consumption growth markets
to high consumption growth markets. The relatiorali:iost monotonic, as shown in
Figure 1. Average excess return on the first pbaotis 0.18 percent for all countries and
0.12 percent for developed countries. The lastf@art exhibits an average monthly
excess return of 1.03 percent for all countries @@ percent for developed countries.

There are similar patterns in the portfolios’ Skearptios. The underlying consumption
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growth rates vary from -0.03 to 0.08 in the fulirgde, and from -0.01 to 0.06 for
developed market countries.

The average unconditional excess returns from hgldn equally weighted portfolio of
international equity indicesRK) is about 0.46 percent for all countries and (p8écent
for developed countries. These figures suggestdahdsS investor demands a positive
premium for holding international equity. The awgraexcess return on our global
consumption factorHML) is roughly 0.85 percent in monthly terms for@luntries and
0.58 percent for developed countries. It is impurta note that the return on thML
factor is almost twice as high as the return onRKdactor. This indicates a higher risk
premium for the high-minus-low consumption-growtised trading strategy compared to
a “market portfolio” based investment strategy.

Figure 2 shows cumulative log returns for the glalmmsumption factorHML) for all
countries and for a subsample of developed cownt8baded areas correspond to NBER
recessions. Interestingly, up until the late 1990és observe roughly similar returns on
the HML factor from all and developed countries. Only raftee millennium did the
inclusion of emerging markets markedly improve teturns on a high-minus-low
consumption growth investment strategy. It is al&oth mentioning that recessions do
not appear to affect the payoff on tH¥L factor® Yet, this observation hides the strong
impact of economic recessions on the equity mariketgeneral as visualized in Figures
3A and 3B. These figures plot cumulative log exaetsrns on the highest and lowest
fourth-quarter-over-fourth-quarter consumption gilowequity portfolios for the full

sample and a subsample of developed countriesgatsgly. The last recession, which

O\enkhoff et al. (2012) document similar evidencetfeHML factor in currencies.
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also saw a dramatic financial crisis, affected ggmarkets particularly severely. Most
importantly, however, Figures 3A and 3B demonstrtdiat there are systematic
differences in markets with different macroeconoifiticdamentals: Investments based
on low long-run consumption growth rate marketsasgociated with economically low
gains or losses for long-term equity investors,levinvestments based on high long-run
consumption growth rate markets promise strongtatufity in the long term.
We obtain similar evidence when we repeat the és@rbut use countries’ fourth-
guarter-over-fourth-quarter consumption growth demated in local currency as a
sorting criterion to build equity bins. The destrip statistics of these international
equity portfolios are summarized in Table II.
So far, we have engineered a significant crosgesgdtspread in equity excess returns by
sorting countries’ equity indices into portfolioaded on the underlying aggregate fourth-
guarter-over-fourth-quarter annual consumption dinown order to explain the variation
in these equity excess returns, we study linedaofanodels with consumption-rated risk
factors which are our common risk factors in equetyirns.

3. Global Consumption Risk and Equity Returns
Lustig et al. (2011) employ a data-driven approaising from the APT of Ross (1976)
to identify two common risk factors in currencyuets: the average currency excess
return of a set of currencies against the USD, ¢erfithe dollar factor” RX), and a so-
called “carry trade risk factor” in currencies whics equivalent to a high-minus-low

(HML,, ) strategy that buys currencies with high interasés and sells currencies with

low interest rates. In the present paper, we retgugty returns to two common risk

factors in equity returns: “the dollar factoRX) in equities, and the “global consumption
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factor” in equities which is equivalent to a highros-low HML) strategy with a long
position in markets with high year-over-year conption growth rates based upon the
fourth quarter and a short position in markets wdlv year-over-year consumption
growth rates based upon the fourth quarter. We diosument that the dollar factor has
no pricing power while the global consumption facexplains a significant part of
variation in equity returns. Cross-sectional spsead international equity returns are
matched by these two common risk factors in ecglitiée then argue that that our global
consumption factor reflects unexpected changesha dross-country consumption
dispersion. Empirically, we find that high consumpt growth economies have
considerably higher consumption dispersion risknthi@w consumption growth
economies, and this can explain their higher aweraturns.
3.1 Common Factorsin Equity Returns

The APT of Ross (1976) states that risk exposwes small number of factors should
explain common variation in asset returns. A ppaticomponent analysis of our equity
portfolio returns reveals that two factors can expimore than 80% of the variation in
these test assets. Table Il reports the princgmahponents loadings of our equity
portfolios presented in Table I, and shows the eslwdirthe total variance explained by
each common factor. The first principal componenpla&ns about 75% of the
comovement in international equity market returmghile the second principal
component is responsible for roughly 7% of the ceemoent. Interestingly, all portfolios
load almost equally on the first factor but revaahonotonic pattern with respect to the
second factor and do not exhibit any systematatiml as regards the remaining factors.

The bottom panel of Table Il confirms that we abtaimilar evidence based on a
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subsample of developed markets. It is suggestiassame that the monotonic pattern in
average returns across portfolios documented ineTabs linked to the monotonic
pattern in portfolio loadings with respective t@ tbecond principal component, and the
latter should be informative about the cross-saabibinternational equity excess returns.
Against this backdrop, we follow Lustig et al. (2Qland construct two candidate
common risk factors in equity returns: the averageity excess return, denotBd, and
the difference between the return on the last plotivith high consumption growth rate
equities and the first portfolio with low consungstigrowth rate equities, denoteld/IL.
The correlation of the first principal componentwiRX is 0.99; the correlation of the
second principal component withML is -0.92. We find figures of a similar order of
magnitude for a subsample of developed countriés: dorrelation of the first principal
component witlRX is 0.99; the correlation of the second princigahponent wittHML
is -0.99.
Similar to the two common risk factors in curremogrkets documented in Lustig et al.
(2011), the two common risk factors in equity méaskeare easily interpreted
economicallyRX is the average excess return a US investor céimedeom investing in
a well-diversified portfolio of all available inteational equities. It is virtually the
international equity “market” returtdML is the return from a trading strategy which is
short in low consumption growth economies and lamghigh consumption growth
economies.

3.2 Beta Representation
Our asset pricing tests rely on a two-stage regnessethodology of Fama and MacBeth

(21973) which emerges as one of the most popularoappes for estimating and testing
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linear asset pricing models. The first stage runareconditional time-series regression of
log excess returrrx)., on portfolioj on the risk factors for each equity portfolio
separatelyj(= 1, ...,N):

Xy = B3 + B RX g + Bl HMLy + L, (1)
where RX,,, is the return on the dollar factokiML,,, is the return on the global

consumption factor/ is a constant, ang/,, is an idiosyncratic error term.
In the second stage, the factor risk premiuigs and A,,,, are estimated from a single
cross-sectional regression of average excess setuinthe betas obtained in the first
stage. In unconditional terms, the beta pricing ehdzldefined as
E(rx') = Aa Ba + A Bl )
where E denotes the expectation operator, ahg and A, are the risk premium
estimates associated with the two common risk fagtoequities. Relation (2) states that
the expected excess return on a risky gdsdinear in its betas.
The beta representation follows from the basic Eedgiation for a US investor
E,(M,rx)y) =0 (3)
with a linear stochastic discount factor (SDF) giby
m,, =1-bgy (th+1 ~ Hrx ) - bHML(HML[+1 - luHML)’ (4)
where b, and b, are the SDF parameters, apgd, and y,,, denote factor means.
The relation between the factor risk prices in Hgua(2) and the SDF parameters in

Equation (4) followsd =% b whereX is the variance-covariance matrix of the pricing

I

factorsRX andHML, and b = (b, , by, ) -
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Several points are worth mentioning as regardsetheirical implementation of and
statistical inference in the cross-sectional agseing tests. First, Lewellen et al. (2010)
emphasize the importance of imposing theoreticgttictions ex ante and caution against
a false treatment of the slopes in the second stdgéama and MacBeth (1973)
regressions as free parameters. We address thiercooy enforcing a zero-beta
restriction, i.e. we do not include a constanti@ second-stage equation asxefactor
works virtually as a constaht.Second, Kan and Robotti (2012) note that comptitieg
average risk premiums and thR®> from time-series estimates of lambdas aRd
statistics is dangerous, as this procedure mayeokedhe economic and statistical
significance. Against this backdrop, we follow @ommendation of Kan et al. (2013)

and run a single cross-sectional regression ofageeexcess returns on the full sample

beta estimates. As a measure of “goodness-of-tt'ewploy the adjusteﬁ2 in a single
cross-sectional regression for average returnsdTlais the betas in the second-stage
regression are measured with error, the risk priceEquation (2) are subject to the
errors-in-variables bias. We follow Shanken (19€82)ake into account the sampling
errors in the betas obtained in the first stage. al¢e report the Fama and MacBeth
(1973) standard errors as Jagannathan and Wan8)($88w that the uncorrected Fama
and MacBeth standard errors do not necessarilystaterthe precision of estimates in the
presence of conditional heteroskedasticity. Fou€thchrane (2005) compares the Fama
and MacBeth (1973) procedure with the generalizethod of moments (GMM) applied
to linear factor models. We present the resultaiobtl with GMM as a robustness check.

Finally, if the regression residuals in Equatior) &e correlated with each other, the

M Lustig et al. (2011) discuss this issue in furttietails. None of our conclusions are significaaffigcted
by this restriction.
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standard textbook recommendation is to run a GloSsssectional regression instead of
OLS (Cochrane (2005)). However, as the weightingrimanay be generally hard to
estimate or invert, efficiency gains of GLS over ®lre associated with robustness
losses. In one of our robustness checks, we shawbifith OLS and GLS estimation
procedures generate similar results.

3.3 Benchmark Asset Pricing Tests
This section presents our main finding that eqeitgess returns can be understood as
compensation for their exposure to global consusnptisk. This result is independent of
the estimation procedure and is robust over tintezamoss test assets.
Table IV reports our baseline asset pricing redoitsa linear factor model based on the
dollar risk factor in equitiesRX) and the global consumption factor in equitiediL).
The left half of the table employs six annually alemced equity portfolios from all
countries detailed above as test assets. The hglhtof the table uses the five equity
portfolios from a subset of developed countries.
Panel A of Table IV reports OLS estimates of beaihtained by running time-series
regressions for each portfolio’'s equity excessrreton a constant and risk factors. In
parentheses below coefficient estimates, we repdewey and West (1987)
heteroskedasticity and autocorrelation (HAC) adidststatistics with optimal lag length
selection. The first column gives the constant gertie second column gives the
estimated betas for the dollar factor, and thedtholumn reports the estimated betas for
the global consumption factor. The beta estimabeshe RX factor are all about unity.
Presumably, this factor cannot capture cross-sattiaeturn differentials across

portfolios, but it is important for explaining th&verage level of excess returns as
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indicated by the high statistical significance loé testimates. In contrast, we find a clear
monotonic pattern in theIML betas: These betas increase from negative -0théo
first portfolio with the lowest consumption growelsonomies to positive 0.50 for the last
portfolio with the highest consumption growth ecomes. The first two portfolios have
negative betas, the middle two portfolios have elts zero betas, and the last two
portfolios have positive betas. Our parsimoniousiehavith two common risk factors
explains between 75% and 90% of the time-serieiati@n in equity portfolios returns.
These results are robust and similar to those mddafor a subsample of developed
countries as shown in the right half of the panel.

Panel B of Table IV reports estimates of factok rices obtained by Fama and
MacBeth (1973) cross-sectional regressions. WevolLustig et al. (2011) and do not
include a constant in the second stage regressB®elow coefficient estimates we
include twot-statistics: Shanken (1992) adjustestatistics are reported in parentheses

and the Fama and MacBeth (1973jtatistics are in square brackets. The last two

columns give the cross-sectional adjus_t%?dand the annualized root mean squared error
(RMSE) in percentage points.

We find a positive and statistically significantieste for the market price ¢{ML risk

of about 90 basis points in monthly terms. This msetinat an asset with a beta of one

earns a risk premium of about 10.8% per annum.eBtienated market price corresponds

closely to the average excess return ML of 85 basis points. These results are

indicative of investors who demand a positive premifor bearing global consumption

risk in international equity markets.
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In stark contrast, th&X risk factor obtains a premium which is further gweom the
actual factor mean. Its standard error is high statistical significance very low. Thus,
this factor cannot explain differences in averagi@rns across portfolios. This result is
not surprising, however, since our portfolios digplvirtually no dispersion in their
exposure to the dollar risk factor. While tR¥ factor is less informative about the cross-
section of expected excess returns, it is impof@amapture the level of average returns
correctly. As noted in Lustig et al. (2011), thector acts as a constant in the cross-
sectional regressions. Replacing the dollar fagitr a constant has almost no impact on
the HML risk premium estimate and the general fit of thgression but this leads to an
increase in th&MSE from 430 to 457 basis points.

In total, the evidence in Table IV supports thatbgll consumption risk explains a large

share of the cross-sectional variation in equityrme. The cross-sectionﬁzexceeds
70%, and our inference turns out similar for degelbb countries as reported on the right-
hand side of Panel B of the table.

In the following, we demonstrate that these resatts independent of the estimation
methodology and test assets used. Table V pro@desnmary of cross-sectional pricing
results obtained using the GMM (Panel A), GLS (PaBg and OLS (Panel C)
estimation techniques for the two-factor linear elogith the dollar risk factorRX) and
the global consumption factor in equitiééML). Table V differs from Table IV in that it
uses four alternative variants of MSCI equity irdico form equity portfolios based on
fourth-quarter-over-fourth-quarter consumption gitmw (I) the standard indices
employed to construct our baseline portfolios pneeet in Table I; (1) indices of small

caps; (lll) indices with net dividends, i.e. netalareturn indices reinvest dividends after
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the deduction of withholding taxes; and (IV) indiosith gross dividends, i.e. gross total
return indices reinvest as much as possible ofigpany’s dividend distribution.

Panel A of Table V presents the estimates of fadadings in Equation (4) and factor
prices in Equation (2) obtained with the two-stagMM of Hansen and Singleton

(1982). In the implementation of GMM, we follow ltiggand Verdelhan (2007) and use
the pricing errors as a set of unconditional momen¢. we do not include instruments
other than a constant vector of ones. The firgies@MM estimation employs an identity
weighting matrix aiming to weight all assets equadhen computing the pricing errors.
The second-stage GMM uses an optimal weighting imatised on a HAC variance-

covariance matrix of the moment conditions to ditawre weight to more accurately
priced assets. In parentheses below the estim&esport GMM HACt-statistics. The-

statistics onb,,, consistently support the importance of tklL factor for the cross-

section of average equity returns across differsex return computation methods (1)-
(IV) for a full sample of all countries and for absample of developed countries. The
SDF parameters or factor loadings are conventignaiterpreted as regression
coefficients in a multiple regression of the SDRloa factors.

A positive risk premium for thedML factor gives further support for the idea that
investors require a reward for the global consuomptisk exposure. Thus, economies
with greater sensitivity to fluctuations in globabnsumption risk should generate on

average higher returns. The risk price for HML factor lies between 0.56% and 0.98%

in monthly terms. The model generates a nice csestional fit with R® statistics of
about 70% to 80% on average for all and developedtcies, respectively. The model fit

is slightly lower in the case of small caps as ¢h@se known to be particularly
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challenging to price. In general, our results supfie view that investors with access to
international equity markets demand a high retorrassets with strong sensitivity to the
global consumption factor.
We obtain similar results with cross-sectional Girffl OLS regressions in Panels B and
C of Table V, respectively, because in the casénefr factor models, the GMM is
equivalent to running a regression of average meton the cross-moment of returns and
factors without a constant in the regression. Basedhis evidence, we report only the
OLS two-pass cross-sectional regressions in thé oésthe article as they are
representative for alternative estimation methogiels

3.4 Robustness
This section provides additional evidence suppgrtime association of equity returns
with global consumption risk.

34.1 Time Span Split
First, in order to show that our results do notetebon the specific time period we
investigate, we choose to split our sample in M@G92as in this period all 47 MSCI
equity indices become available.
The left half of Table VI presents the asset pgaasults for the early sample running
from January 1970 to May 2002. The right half oblEaVI reports the findings for the
late sample running from June 2002 to December .20h2 structure of the table is
otherwise similar to Table IV.
The estimates in Table VI support the importanceglabal consumption risk for
international equity markets. First, tl#ML loadings of portfolios are increasing from

low consumption growth portfolios to high consuroptigrowth portfolios over both
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subsamples. Second, thiVL factor is measured with a high precision before after
May 2002 as indicated in Panel B of the table. Ifinand most interestingly, the
importance of the global consumption risk has iasesl over time: Our parsimonious
linear two-factor model becomes more successfutdpturing the time-variation of
portfolio returns in the modern period. In additiathe risk premium estimate has
increased from 0.75% to 1.28% recently.

3.4.2 Alphabetic Country Split
Second, to guard against the possibility of a meicaarelation between the returns and
the factors, we randomly split our sample of 47dleped and emerging countries into
one subsample with 23 countries and another subdeaniih 24 countries. To do so, we
sort all countries alphabetically and consider @rowf countries with first letters A-I
and Group Il of countries with first letters J-UorFeach group, we build five equity
portfolios by sorting MSCI equity indices based fourth-quarter-over-fourth-quarter
consumption growth as described in Section 2.3.
Table VII reports the cross-sectional pricing resdbr both groups. We find that risk
factors constructed on the basis of these testsasae still provide a reliable explanation
of cross-sectional differences in average retuross portfolios. Similar to our
benchmark finding, thelIML betas tend to increase from low to high consumpgi@wth

markets in both groups. The two-factor model viR(bandHML risk factors has a lower

R” when faced with Group | due to the fact that thesefolio returns do not reveal a
substantial dispersion: These average excess raiarrthe-highest-over-the-lowest
portfolios is about 0.33%. By contrast, the averagarn on theHML factor is more than

1.22% for Group B and this factor explain more tr&206 of the average return
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differentials. This evidence supports that the cammisk factors considered in this
paper are at work on equity markets.

3.4.3 Country-Level Asset Pricing
Third, we follow Lutig et al. (2011) and take ouwdel to country-level data, i.e. we
study the performance of the dollar factor and gtebal consumption factor for
individual country-level MSCI index returns. Thigpaoach responds to a recent criticism
raised by Ang et al. (2010) that portfolio constime might shrink the dispersion in betas
and thus lead to biases in the statistical infexenc
Empirically, we study a beta framework in which dsetare time-varying functions of

individual countries’ consumption growth. In padiar, this approach for estimating
dynamic factor loadings assumes thef}, , =dg +d,z* and B, . =hs +hz, where
Z' is countryk fourth-quarter-over-fourth-quarter consumptionvgito The parameters
dg, df,h¢ andhf are easily estimated from the following timeiee regression for
each countrk:

Xy = C° +dgRX,y +dZ RX,y + hgHML, + h{ZHML,, + £, (5)
The time-varying factor risk prices can then beénested from a series of cross-sectional

regressions of returns on the fitted conditionahbe

r‘Xik+1 = ARX ,t+1:B§X 41 + AHML,t+1ﬁI:ML,t+l + Etk+1 (6)
Finally, the model's cross-sectional fit can be leated by comparing the true

unconditional excess returns with their predictatligs:

E(rxtk+1) = E(ARX ,t+1ﬁlléx t+1 + /]HML,t+1ﬁll-<IML,t+1)' (7)
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The results of this estimation are provided in Pakelable VIIl. To compute the
conditional betas we rely on four different proxies z‘: Column (I) of the table

employs individual countries’ real per capita yeser-year capita consumption growth
based upon the fourth quarter and measured in @8mMn (I1) uses the gross domestic
product (GDP)-weighted annual consumption growtbsdased upon the fourth quarter
and measured in USD; Column (lll) employs individoauntries’ fourth-quarter-over-
fourth-quarter consumption growth measured in lecatency units; and finally, Column
(IV) uses GDP-weighted annual consumption growtbs®ased upon the fourth quarter
and measured in local currency units.
To guarantee that our results are not affectedxisjuding a constant from the second-
stage Fama and MacBeth (1973) regressions, wetineags an unrestricted version of
the two-factor model which allows for common under-over-pricing, i.e. we include a
constant term in the cross-sectional regressiofairel B of Table VIII.
The country-level results are generally consistétit the portfolio-level evidence: While
the global consumption risk obtains a significargrpium, the risk price of the dollar
factor in equities is mostly insignificant and afteegative. When faced with individual
country index returns, the model generates a $igwver fit as the number of test assets
goes up from 6 portfolios for all countries to 4idividual country indices, and from 5
portfolios for developed countries to 25 individealntry indices.

3.4.4 Beta-Sorted Portfolios
We next explore the explanatory power of global stonption risk from a different
perspective. If fluctuations in the global consuimptfactor, as measured B{ML, are a

source of priced risk in equity markets, then itedasonable to assume that sorting equity
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indices according to their exposure ML generates a significant spread in mean
returns. Equities which hedge against global comqgiam risk should trade at a premium,
while equities which fail to payoff when global cumption risk is high should yield on
average higher expected excess returns.

To sort equity indices into portfolios, we follomustig et al. (2011) and use rolling
window estimates oHML betas obtained in a 36-month moving window timeese
regression of individual equity index log excessime on a constant arldML. The first
portfolio contains equities with the lowddML betas; the last portfolio contains equities
with the highesHML betas. The summary statistics of these portfdies reported in
Table IX.

The upper panel shows six portfolios from all cowest the lower panel shows five
portfolios from developed countries. For each mhidf the table reports mean returns in
% per month, standard deviations and Sharpe rati@dition, it shows the average pre-
formation HML betas and the estimates of the post-formatitdfL betas obtained by
regressing realized log excess portfolio returna constantkRX andHML.

The table shows that average returns as well asHihdL betas increase monotonically
from the first portfolio to the last portfolio. Thusorts based on aggregate fourth-quarter-
over-fourth-quarter consumption growth and sortsebdeon betas are clearly related. This
supports the view that year-over-year consumptia@wth based on the fourth quarter
conveys important information about the riskinesassets. Our results remain valid in a
subsample of developed countries as demonstratéteitower panel of Table IX and
hold true for alternative rolling window lengthsffdrent MSCI index specifications, and

for both returns in USD and national currency units
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3.4.5 Additional Results
We examine our main result in the following spegfions without qualitative changes in
our findings: We considered a lower and a highemiper of portfolios, we studied
quarterly and annual return frequencies, returnsiaminal and real terms, returns
denominated in USD and in local currency unitstdad of assuming fix betas over the
full sample we allowed the betas to vary over tinfi@ guard against the possibility that
the first-stage Fama and MacBeth (1973) regresgamerates unreliable beta estimates
due to a non-zero factor correlation, we followbe tecommendation of Jagannathan
and Wang (1998) and employed so-called univariat@rople regression betas estimated
for each factor separately. We find that our resate robust to each of these changes and
thus corroborate our core finding that global congtion risk is a key driver of risk
premiums in equity markets.

4. Rationalizing the Explanatory Power of HML
To the extent that there is sufficient heteroggnieitcountries’ consumption patterns, for
example because of the presence of persistentyiicatic shocks, the economic theory
predicts that besides the world aggregate consomgtiowth, the cross-country variance
of consumption growth becomes an important factorexplain price changes (e.g.
Ramchand (1999)). Surprisingly, the impact of crossntry consumption dispersion on
asset returns has received little attention in eoglitests of consumption-based asset
pricing models—most papers focus on the imperfectsamption risk sharing across
individuals for domestic stock returns (e.g. Braale (2002), Cogley (2002), and Jacobs
and Wang (2004)), or they focus on other marketisckmnot examine equities.

4.1 Theoretical Motivation
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To examine the impact of imperfect internationahsuamption risk sharing on asset
prices, Sarkissian (2003) extends the frameworkhefgeneral equilibrium incomplete
markets model of Constantinides and Duffie (1986 multi-country world. Abstracting

from within-country consumption heterogeneity asrgsdividuals, Equation (3) can be
rewritten as

Cia _y yly+1) j -
E‘KC j ex;{/(—z WCD,, rxﬁl}—o, 8)

t

where % is the world consumption growtly, is the relative risk aversioM/CD,,, is
t

the world consumption dispersion measured as thessarountry variance of

consumption growth ratess is a scale factor representing the degree of nasored
dispersion, andx’,, refers here to discrete (rather than log) excetssns.

We then exploit the basic insight of the log WiIlEAPM of Rubinstein (1976) that
consumption can be easily substituted out fromaadsrd intertemporal asset pricing
model (Cochrane (2005)). To the extent that theketafor total wealth) portfolio

represents a claim to the future consumption styé@arprice P, can be represented as

> ulc .
R=ELA %c =758 ©

and the “market returnRX, is then proportional to consumption growth:

Pa*tCu _ (:Bl(l_:B)"'l) Cia _lcm
c  Bl-B c pcC

RX, = ; (10)

where S, £ 0 (0,1) is a constant known as a subjective discount facto
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Thus, in the case of log utility and under the agsiion that the joint conditional
distribution of consumption growth, consumption paission, and asset returns is

lognormal, Equation (8) implies the following appimate beta pricing relatidfi

E(rx’) = Aax Bax * AveoBico - (11)
In this specification, the return on portfolids determined by its covariance with two
state variables: the aggregate market return pildxyethe average equity excess return or
our dollar factor in equitiedRX), and world consumption dispersioW¢D) measured as
the cross-sectional variance in countries’ consiwonpgrowth rates. It is interesting to
note that the only difference between the represemtin Equation (11) and our baseline
specification in Equation (2) is th&ML is now replaced withACD. If our global
consumption factor indeed reflects changes in globasumption dispersion, we should
find a significant premium foMCD. Specifically, finance theory predicts a negative
price of dispersion risk, as assets which payoff when international consumption risk
sharing is low and countries’ consumption growttesadiffer widely, might be valuable
for investors willing to hedge against macroecorwfhictuations.

4.2 Measuring World Consumption Dispersion

We use a straightforward measure of world conswmnpdispersion. More specifically,
we calculate the cross-sectional variance of lagsamption growth rates of all countries
in our sample at the end of each December. Consoimpgeries are real, seasonally
adjusted, in per capita terms, and denominate@dal Icurrency units in line with the

arguments outlined in Sarkissian (2003). To asswgmssistency with our previous

12 Equation (9) obtains analogously to Equation i7$arkissian (2003), i.e. if one neglects the diffiees
in distributional properties &VCD and exp{VCD).
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analysis, we work with fourth-quarter-over-fourthagter consumption growth rates. Our

world consumption dispersion proxy is thus given by

WCD, = var, {In(c—gﬂ , (12)
Ct—l

where C! is the aggregate consumption in courkry the fourth quarter of yearand
var, denotes the cross-sectional variance (disperssdnik countries’ consumption

growth rates. Figure 4 shows a time-series ploWafD. Shaded areas in the figure
correspond to NBER recessions. As expected, thepedi®n is strongly
countercyclical—it is high in recessions and lowbimoms, and this feature of the data
might be helpful for equity pricing.
For the empirical analysis, we focus on dispers&movations as a non-traded risk factor
(see e.g. Menkhoff et al. (2012) and Assness dR@ll3)). We tried several alternative
ways to measure innovations. The easiest way tihidas to take first differences of the
dispersion series in Equation (12) (see e.g. An@le(2006)). First differences are,
however, significantly autocorrelated of the order0.5. We therefore define dispersion
innovations as the residuals from an AR(2) model WCD, as these residuals are
uncorrelated with their own lag3 A plot of these AR(2)-based dispersion innovatiisns
shown as a dotted line in Figure 4.

4.3 Asset Pricing Tests with Consumption Dispersion Risk
Table X presents results of our asset pricing tesisg the six (five) equity portfolios
from all (developed) countries sorted annually aurth-quarter-over-fourth-quarter

consumption growth. As factors we use the doligk factor RX) and innovations to the

13 Autoregressive models AR(1) and AR(3) and uncaontiti cross-sectional dispersion measures yield
similar results.
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world consumption dispersioMCD) based on the residuals of an AR(2) process ®r th
cross-sectional variance in countries’ log fourttader-over-fourth-quarter consumption
growth rates.

Panel A of Table X shows time-series beta estimiteshe equity portfolios based on
the full sample and the developed country sampleil& to our previous findings, the
RX betas are around one for all portfolios. By castirthere is a substantial variation in
the WCD betas. In particular, the estimates WED betas are large and positive for
equities with low consumption growth rates, whereasntries with high consumption
growth rates tend to co-move negatively with wartshsumption dispersion innovations.
There is nearly a monotonic pattern in IWNED betas from the first to the last portfolio.
Thus, equity investments with high global consuomptiisk (highHML betas) perform
particularly poorly in periods of high consumptidispersion, while equities with low
global consumption risk (lowHML betas) provide a hedge against periods of
macroeconomic turmoil. This observation is truedtmportfolios of developed countries
and all portfolios from the full sample except Rb.

These spreads in betas translate in negative @éssna theWCD risk price in Panel B
of Table X. The price of dispersion risk is negatieonsistent with the view that assets
which perform poorly in uncertain aggregate timeguire higher expected returns. The
negative factor price guarantees lower risk prersidor portfolios whose returns co-
move positively with dispersion innovations, i.edge against dispersion risk. TWED
risk premium is measured with a larger standardrefior a subsample of developed
countries compared to the full sample estimatesgda by the overall model fit and the

average pricing errors, the dispersion risk is ableeproduce the spread in mean returns
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to a certain degree. We obtain similar results wivenuse alternative proxies for the
dispersion risk. We experimented with innovatiomsf higher and lower autoregressive
processes foWCD, employed both the cross-sectional variance aarttisrd deviation as
a measure of cross-country dispersion, and workiéial aspersion in levels instead of
innovations.

Yet, it is interesting to note that a model witmsomption dispersion risk in Table X
captures less variation in average returns tharotiggnal benchmark specification with
global consumption risk presented in Table IV. Tigsult is intuitive as our dispersion
proxy does not use information on equity markete@sosed to the return on thiML
factor mimicking portfolio. In a horse-race betwddML and WCD, the latter should
therefore not be able to replace the former. Indeed estimates in Table Xl strongly
support this intuition. The global consumption risktor dominates the dispersion risk
factor when both are included jointly in the model.

Finally, we follow Ang et al. (2006) and Menkhoft al. (2012) and build a factor
mimicking portfolio for world consumption dispersigFWCD). To obtain the factor

mimicking portfolio we regress dispersion innovasamn equity portfolio excess returns
WCD,,, =a+b'RX,; + U, (13)
where RX.), is the vector of excess return of the six equitytfplios. The factor

mimicking portfolio excess return is then given b{RX.),. We find a correlation of

about -50% betweeAML andFWCD. The tests in Table XII give further support faro
finding that high consumption growth economies hewesiderably higher consumption
dispersion risk than low consumption growth ecoresniand this can explain between

20% and 40% of their cross-sectional return diffésds.
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Our results indicate that heterogeneity in the suyp® to unexpected changes in the
cross-country consumption dispersion can parthpmatize the explanatory power of the
global consumption risk factor. First, we find thequity return is higher the more
negatively correlated it is with innovations in samption dispersion. Second, we show
that the latter becomes insignificant in the preseof the global consumption risk factor.
5. Conclusions
The key insight of the international consumptionRBAis that the systematic exposure
to a single world consumption risk factor shouldstiy differences in returns in
international equity markets. However, empiricalas@es of world consumption growth
risk have failed to rationalize the cross-sectidncountry equity returns. This paper
shows that a new risk factor—termed “the globalstonption factor’—can explain the
trade-off between risk and return reflected in ggpremiums around the world.
We identify the global consumption factor in theady constructing equity portfolios
sorted by countries’ fourth-quarter-over-fourth-gaa consumption growth rates based
on the evidence in Jagannathan and Wang (2007)nthtthing calendar year returns
with growth rates in year-over-year fourth quagggregate consumption avoids seasonal
patterns in the data and generates most suppothéoconsumption-based model. We
find that the payoff on the global consumption dect.e. the spread in returns between
baskets of high and low consumption growth markegfiects changes in the cross-
country consumption dispersion and commands afgignt premium to compensate
investors for taking on common macroeconomic risks.
We show that high average returns on equity mankéts high consumption growth

rates can be explained as compensation for the omemnomic risk undertaken.
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Economies with high consumption growth rates delisv returns in states of high

consumption dispersion. These markets must therdfiave high expected returns to
reward investors for bearing systematic risk. Oe tontrary, economies with low

consumption growth rates payoff well when consumptiispersion surges, and this can
explain why these markets have lower returns omagee Cross-country consumption
dispersion is strongly countercyclical, and thiatfee of the data turns out helpful for
equity pricing.

Our research has direct implications for practii@n International portfolio investment

decisions are best performed based on expectedbgewvents in economic fundamentals
across countries. Recognising common macroeconasks can prevent in particular

investors participating in global equity marketenfr overweighting high consumption

growth economies as opposed to low consumption tr@eonomies when constructing
their optimally-hedging portfolios. Moreover, thasticle provides new evidence which

supports the idea that common macroeconomic fundeiseare the key to understand
differences in expected returns across assetsanfbnces a risk-based view of equity

premium formation.
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Tablel. Portfolios Sorted on Consumption Growth
The table reports mean returns, standard deviatams Sharpe ratios (SR) for equity
portfolios sorted annually on year-over-year congtiom growth based upon the fourth-
quarter. The first portfolio contains equity indiceith the lowest consumption growth
rates. The last portfolio contains equity indicehvthe highest consumption growth
rates. All returns are excess returns in USD. Tygeu panel shows six portfolios from
all countries; the lower panel shows five portfelfoom developed countrieRX denotes
the average excess return &L denotes a strategy that is long in the last pootfahd
short in the first portfolio. For each portfolidnet table also reports the average log year-
over-year consumption growth based upon the foguiirter and its standard deviation.
Consumption is real, in per capita terms, measurédSD. Returns are monthly and the
sample period is January 1970 - December 2012.

All Countries
P1 P2 P3 P4 P5 P6 RX HML
Excess Returns (in %)
Mean 0.18 0.16 0.28 0.47 0.68 1.03 0.46 0.85
Std. 6.54 5.46 5.36 5.36 5.42 6.21 4.98 5.25
SR 0.03 0.03 0.05 0.09 0.12 0.17 0.09 0.16
Consumption Growth
Mean -0.03 0.01 0.02 0.03 0.04 0.08
Std. 0.05 0.02 0.01 0.01 0.01 0.03
Developed Countries
P1 P2 P3 P4 P5 RX HML
Excess Returns (in %)
Mean 0.12 0.18 0.27 0.41 0.70 0.34 0.58
Std. 5.74 5.01 5.10 4.97 571 4.76 4.36
SR 0.02 0.04 0.05 0.08 0.12 0.07 0.13
Consumption Growth
Mean -0.01 0.01 0.02 0.03 0.06
Std. 0.02 0.01 0.01 0.01 0.02
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Tablell. Portfolios Sorted on Consumption Growth in Local Currency
The table reports mean returns, standard deviatams Sharpe ratios (SR) for equity
portfolios sorted annually on year-over-year congtiom growth based upon the fourth-
quarter. The first portfolio contains equity indiceith the lowest consumption growth
rates. The last portfolio contains equity indicehwthe highest consumption growth
rates. All returns are excess returns in USD. Ujyger panel shows six portfolios from
all countries; the lower panel shows five portfelfoom developed countrieRX denotes
the average excess return &L denotes a strategy that is long in the last pootf@hd
short in the first portfolio. For each portfolidnet table also reports the average log year-
over-year consumption growth based upon the foguéirter and its standard deviation.
Consumption is real, in per capita terms, measimedational currency. Returns are
monthly and the sample period is January 1970 eBéer 2012.

All Countries
P1 P2 P3 P4 P5 P6 RX HML
Excess Returns (in %)
Mean 0.16 0.28 0.35 0.42 0.54 1.25 0.50 1.08
Std. 6.45 5.44 5.31 5.47 5.33 6.73 5.04 5.40
SR 0.03 0.05 0.07 0.08 0.10 0.19 0.10 0.20
Consumption Growth
Mean -0.02 0.01 0.02 0.03 0.04 0.07
Std. 0.03 0.01 0.01 0.01 0.01 0.02
Developed Countries
P1 P2 P3 P4 P5 RX HML
Excess Returns (in %)
Mean 0.16 0.09 0.27 0.53 0.71 0.35 0.54
Std. 5.45 5.29 5.04 5.12 5.84 4.78 4.13
SR 0.03 0.02 0.05 0.10 0.12 0.07 0.13
Consumption Growth
Mean -0.01 0.01 0.02 0.03 0.05
Std. 0.02 0.01 0.01 0.01 0.02
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Tablelll. Principal Components
The table reports the principal component coeffitseof the equity portfolios presented
in Table I. In each panel, the last row reports % the share of the total variance
explained by each common factor. Returns are mypuaiidl the sample period is January
1970 - December 2012.

All Countries

P1 P2 P3 P4 P5 P6
1 0.46 0.84 0.22 0.13 -0.13 -0.03
2 0.40 0.04 -0.21 -0.62 0.64 0.07
3 0.38 -0.15 -0.45 0.70 0.33 -0.20
4 0.38 -0.16 -0.33 -0.04 -0.45 0.71
5 0.39 -0.24 -0.14 -0.30 -0.49 -0.66
6 0.43 -0.44 0.76 0.13 0.12 0.10
% Var. 75.60 7.19 6.42 3.79 3.69 3.32

Developed Countries

P1 P2 P3 P4 P5
1 0.48 0.78 0.39 0.07 -0.08
2 0.43 -0.02 -0.24 -0.49 0.72
3 0.43 -0.06 -0.50 -0.35 -0.67
4 0.42 -0.11 -0.40 0.80 0.16
5 0.48 -0.61 0.61 -0.00 -0.10
% Var. 80.23 6.75 5.75 3.97 3.30
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TablelV. Asset Pricing
The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the consumption factor in equitiéfML). The test assets are
six (five) equity portfolios from all (developedbuntries sorted annually on year-over-
year consumption growth based upon the fourth-quantesented in Table I. Panel A
shows OLS estimates of betas with Newey and W&g7(lt-statistics with optimal lag

length in parentheses and adjustéﬁ statistics in %. Panel B shows coefficient
estimates of factor risk prices obtained by Famd klacBeth (1973) cross-sectional
regressions. We do not include a constant in tloergbstage regressions. Shanken
(1992) corrected-statistics are reported in parentheses and theaFamd MacBeth

(1973) t-statistics appear in square brackets. The crag®gal adjustedﬁ2 statistics
and the annualized root mean squared eRMSE) are in %. Returns are monthly and
the sample period is January 1970 — December 2012.

Panel A: Factor Betas

All Countries Developed Countries
Con. RX HML R Const. RX HML R’
P1 -0.13 1.11 -0.49 90.42 -0.13 1.08 -0.48 92.46
(-1.42) (46.79) (-18.78) (-1.73) (35.47) (-16.87)
P2 -0.44 1.01 -0.03 78.49 -0.28 0.99 0.00 83.69
(-3.07) (23.75) (-0.83) (-2.77) (36.53) (0.14)
P3 -0.31 0.95 0.00 75.82 -0.20 0.99 0.01 82.72
(-2.37) (33.04) (0.09) (-2.07) (44.55) (0.30)
P4 -0.14 0.97 0.02 78.39 -0.05 0.95 0.02 80.65
(-1.23) (34.27) (0.53) (-0.46) (28.16) (0.73)
P5 0.01 0.99 0.07 79.65 -0.14 1.10 0.50 91.77
(0.06) (29.83) (2.58) (-1.52) (27.24) (13.37)

P6 -012 112 0.50  89.23
(-1.11) (34.67) (14.72)

Panel B: Factor Prices

2 2

RX HML R RMSE RX HML R RMSE
0.28 0.91 70.74  4.30 0.18 0.59 79.69  2.10
(1.29) (3.88) (0.86) (3.05)
[1.29] [3.88] [0.86] [3.05]
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Table V. Different Estimation M ethodologies

The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the consumption factor in equitiéfML). The test assets are
six (five) equity portfolios from all (developedbuntries sorted annually on year-over-
year consumption growth based upon the fourth-guaRanel A reports the two-stage
GMM estimates of SDF parameters and factor priciés second-stage GMM HAG
statistics in parentheses. Panel B reports the &tithates of factor prices obtained by
Fama and MacBeth (1973) cross-sectional regresswthsShanken (1992) correctéd
statistics in parentheses. Panel C reports the &itihates of factor prices obtained by
Fama and MacBeth (1973) cross-sectional regresswthsShanken (1992) correctéd
statistics in parentheses. We do not include ataohsn the second-stage regressions.
The four variants of MSCI equity indices are (lqrsard indices, (1) indices of small
caps, (lll) indices with net dividends, i.e. netalaeturn indices reinvest dividends after
the deduction of withholding taxes, and (V) indicgith gross dividends, i.e. gross total
return indices reinvest as much as possible ofrapamy’s dividend distributions. The

cross-sectional adjustel_§2 statistics and the annualized root mean squared @VISE)
are in %. Returns are monthly and the sample pé&siddnuary 1970 - December 2012.

All Countries Developed Countries
I Il 11 \Y I Il 11 \Y
Panel A: GMM
SDF Parameters
RX 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02
(1.02) (1.42) (1.72) (1.84) (0.57) (1.17) (1.51)(1.53)
HML 0.04 0.05 0.04 0.03 0.03 0.06 0.03 0.03

(3.66) (3.37) (2.89) (2.43) (2.42) (3.35) (2.39)(2.39)
Factor Prices

RX 0.28 0.59 0.46 0.52 0.16 0.44 0.40 0.44
(1.06) (1.19) (1.84) (1.98) (0.65) (0.95) (1.62)(1.80)
HML 0.85 0.98 0.72 0.56 0.61 0.83 0.60 0.60
(3.69) (2.78) (3.22) (2.51) (2.71) (2.84) (2.57)(2.69)
R’ 76.48 54.01 81.78 57.98 84.07 81.15 87.22 93.27
RMSE 4,31 7.86 3.18 4,51 2.14 3.29 1.88 1.35
Panel B: GLS
RX 0.29 0.47 0.48 0.54 0.18 0.38 0.38 0.44
(2.30) (1.23) (2.26) (2.42) (0.86) (1.05) (1.81)(2.10)
HML 0.86 0.86 0.74 0.56 0.58 0.83 0.58 0.59
(3.69) (2.45) (3.60) (2.56) (3.01) (3.26) (2.95)(3.07)
RMSE 4.32 7.75 3.19 451 2.10 3.31 1.87 1.35
Panel C: OLS
RX 0.28 0.46 0.49 0.54 0.18 0.39 0.38 0.44
(12.29) (1.21) (2.27) (2.40) (0.86) (1.07) (1.81)2.10)
HML 0.91 0.99 0.76 0.60 0.59 0.77 0.59 0.59
(3.88) (2.74) (3.71) (2.71) (3.05) (2.96) (2.99)(3.10)
R’ 70.74 4522 77.23 47.57 79.69 75.10 83.07 91.04
RMSE 4.30 7.67 3.18 4.50 2.10 3.27 1.87 1.34
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TableVI. Time Span Split
The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the consumption factor in equitiéfML). The test assets are
six equity portfolios from all countries sorted aafly on year-over-year consumption
growth based upon the fourth-quarter presentedahlel |. Early sample covers the
period January 1970 - May 2002. Late sample cotrerperiod June 2002 - December
2012. Please see notes to Table IV for furtherildeta

Panel A: Factor Betas

Early Sample Late Sample

Congt.  RX HML R Const. RX HML R

PL -0.06 114 -050 88.06 -0.41 1.06 042 9731
(-0.53) (35.10) (-17.84) (-3.24)  (37.23) (-13.47)

P2 -045 099  -002 7131 -0.30 1.03 -0.15  93.20
(-2.53) (15.62) (-0.39) (-1.66)  (23.62) (-3.22)

P3 -031 093 002 6738 -0.19 0.97 012 94.23
(-1.90) (22.61) (0.60) (-1.35)  (33.86)  (-2.66)

P4 -012 093 001 69.92 -0.26 1.03 0.03  94.29
(-0.81) (26.95) (0.44) (-1.94)  (33.40)  (0.93)

P5 -0.03 096 005 7262 0.3 1.04 0.15  92.79
(-0.20) (21.83) (1.95) (0.15)  (24.11)  (3.44)

P6 -0.05 116 049 8677 -0.41 1.05 059  96.91
(-0.37) (25.97) (14.19) (-2.83)  (29.46)  (16.84)
Panel B: Factor Prices
RX HML R’ RMSE RX HML R° RMSE
0.17 0.75 56.33  4.77 0.62 1.28 84.94  4.34
(0.76)  (2.58) (1.14) (3.82)
[0.76] [2.58] [1.14] [3.84]
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TableVII. Alphabetic Country Split
The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the consumption factor in equitiéfML). The test assets are
five equity portfolios sorted annually on year-oyear consumption growth based upon
the fourth-quarter. Group | uses the first halabfcountries sorted alphabetically. Group
Il uses the second half of all countries sortedhaletically. Please see notes to Table IV
for further details.

Panel A: Factor Betas

Group | Group I

Const.  RX HML R Const. RX HML R

P1 -0.12 1.08 -047 87.16 -0.15 1.10 0.46  90.06
(-1.18) (32.47) (-19.89) (-1.60)  (46.61) (-17.87)

P2 -044 099  -010 7056  -0.51 1.01 -0.07 69.65
(-2.72) (24.96) (-2.86) (-3.01)  (16.41)  (-2.14)

P3  -0.15  0.99 002 7274  -0.22 0.94 0.00 67.54
(-1.08) (29.21) (0.79) (-1.32)  (26.90)  (0.14)

P4 -0.14 098 0.04  69.17  -0.03 0.94 001  71.21
(-0.99) (26.76) (1.37) (-0.20)  (31.24)  (0.50)

P5 -0.14  1.08 052 87.93 -0.13 1.10 053  89.91
(-1.29) (31.22) (21.33) (-1.31)  (38.36) (22.96)
Panel B: Factor Prices
RX HML R’ RMSE RX HML R°_RMSE
019 038 3350 3.37 0.28 1.30 82.31  4.29
(0.85)  (1.54) (1.23) (4.75)
[0.88] [1.54] [1.23] [4.75]
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TableVIII. Country Level Results

The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the consumption factor in equitiéfML). The test assets are
excess equity returns to individual MSCI equityardeturns from all 47 countries (left
panel) and from 25 developed countries (right par@bnditional betas are computed
using (I) individual countries’ consumption growtteasured in USD, (1) GDP-weighted
countries’ consumption growth measured in USD) (Hdividual countries’ consumption
growth measured in national currency, and (IV) Giédtghted countries’ consumption
growth measured in national currency. Reportedcagedficient estimates of factor risk
prices obtained by Fama and MacBeth (1973) crost®esal regressions. Panel A shows
coefficient estimates of factor risk prices obtdifey cross-sectional regressions without
a constant. Panel B shows coefficient estimatefabr risk prices obtained by cross-
sectional regressions including a constant. Fanth MacBeth (1973)-statistics are

reported in parentheses. The cross-sectional edljtﬁ% statistics and the annualized
root mean squared errdRNISE) are in %. Returns are annual and the sample p&io
1970 - 2012.

All Countries Developed Countries
I Il 11 \Y I Il 11 \Y
Panel A: Restricted Beta Representation
RX -0.80 -2.04 -0.91 -2.00 -0.13 -1.24 0.16 -0.97
(-0.23) (-0.59) (-0.26) (-0.57) (-0.04) (-0.33) 0.@5) (-0.26)
HML 7.98 12.03 8.15 10.11 9.42 12.41 10.11 10.17
(2.13) (2.34) (214) (179 (2.49) (2.17) (2.57)(1.69)
R’ 10.87  16.79 9.98 14.27 4563 5423 3354 51.14
RMSE 0.70 0.68 0.71 0.69 0.16 0.15 0.18 0.15
Panel B: Unrestricted Beta Representation
Const. 0.04 0.08 0.06 0.09 0.03 0.07 0.04 0.06
(1.37) (2.69) (2.38) (2.90) (0.88) (1.48) (1.35)(1.52)
RX -2.74 -1.77 -4.82 -8.05 -2.44 -6.63 -2.93 -6.23
(-0.71) (-1.96) (-1.18) (-1.93) (-0.59) (-1.11)-0{5) (-1.07)
HML 8.14 11.96 8.16 10.17 9.30 11.30 9.87 9.34
(2.19) (2.34) (212) (1.78) (2.49) (1.82) (2.55)(1.45)
R’ 31.29 4158 3419 4111 33.20 49.27 39.69 51.26
RMSE 0.61 0.56 0.60 0.57 0.18 0.16 0.17 0.15
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TablelX. Portfolios Sorted on HML -Betas

The table reports mean returns, standard deviatams Sharpe ratios (SR) for equity
portfolios sorted orHML betas. Equities are sorted into portfolios aceaydio their
HML beta in a 36-month moving window time-series regign of individual equity
index excess returns on a constant BiL. The first portfolio contains equity indices
with the lowestHML betas. The last portfolio contains equity indiegth the highest
HML betas. All returns are excess returns in USD. Upgeer panel shows six portfolios
from all countries; the lower panel shows five faits from developed countries. For
each portfolio, the table also reports the ave@geformationHML beta and the post-
formation HML beta obtained by regressing realized log excesi$opo returns on a
constantRX andHML. Newey and West (19813statistics with optimal lag length are in
parentheses. Returns are monthly and the sampiedpier January 1970 - December
2012.

All Countries
P1 P2 P3 P4 P5 P6 RX HML
Excess Returns
Mean -0.18 0.07 0.18 0.20 0.31 0.43 0.17 0.60
Std. 1.39 0.94 0.98 1.00 1.03 1.30 0.96 1.35
SR -0.13 0.08 0.18 0.20 0.30 0.33 0.18 0.45
Pre-FormatiorHML Beta
Mean -0.44 -0.17 -0.05 0.07 0.20 0.54
Std. 0.36 0.29 0.28 0.29 0.31 0.43

Post-FormatiotdML Beta
Estimate -0.57 -0.11 0.06 0.08 0.10 0.43

t-stat. (-16.29) (-4.90) (1.76) (2.33) (3.92) (13.12)
Developed Countries
P1 P2 P3 P4 P5 RX HML
Excess Returns

Mean -0.18 0.09 0.15 0.26 0.28 0.12 0.47

Std. 1.05 0.88 0.93 1.03 1.19 0.92 0.86

SR -0.18 0.10 0.16 0.25 0.24 0.13 0.55
Pre-FormatioHML Beta

Mean -0.42 -0.12 0.05 0.19 0.51

Std. 0.33 0.28 0.26 0.28 0.35

Post-FormatiotdML Beta
Estimate -0.55 -0.09 0.14 0.05 0.45
t-stat. (-16.15) (-2.89) (3.38) (1.37) (13.59)
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Table X. World Consumption Dispersion

The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and world consumption dispersion risk facté&fGD). The WCD
factor is obtained as innovations in the AR(2) pss for cross-sectional variance in
year-over-year consumption growth based upon theHeguarter. The test assets are six
(five) equity portfolios from all (developed) couies sorted annually on year-over-year
consumption growth based upon the fourth-quartesgmted in Table 1. Panel A shows
OLS estimates of betas with Newey and West (18&Tatistics with optimal lag length

in parentheses and adjustﬁﬁ statistics in %. Panel B shows coefficient esteaabf
factor risk prices obtained by Fama and MacBetlY 8l @ross-sectional regressions. We
do not include a constant in the second-stage ssignes. Shanken (1992) corrected
statistics are reported in parentheses and the BathdMacBeth (1973} statistics appear

in square brackets. The cross-sectional adjuﬁédstatistics and the annualized root
mean squared erroRMSE) are in %. Returns are annual and the samplep&i®970 -
2012.

Panel A: Factor Betas

All Countries Developed Countries
Con. RX WD R Const. RX WcD R’
P1 -11.16 1.38 6.23 80.15 -8.60 1.38 8.96 83.29
(-3.93) (12.19) (0.77) (-3.64) (7.72) (2.93)
P2 -7.07 1.04 4.89 70.65 -4.05 1.03 6.36 78.41
(-2.47) (7.14) (0.74) (-1.85) (5.49) (1.92)
P3 -5.02 1.01 0.49 80.75 -4.40 1.13 5.48 87.43
(-2.83) (11.03) (0.11) (-2.47) (16.48) (1.54)
P4 -3.15 0.99 -0.29 82.55 -1.82 0.96 1.09 83.23
(-1.50) (11.07) (-0.07) (-1.21) (16.88) (0.46)
P5 -1.38 1.05 7.87 80.54 -2.73 1.48 -8.80 72.59
(-0.74) (8.08) (1.38) (-0.61) (4.12) (-1.18)

P6 1.19 117 -12.38 78.77
(0.45) (6.87) (-1.94)

Panel B: Factor Prices

2 —=2

RXx WCD R RMSE RX WCD R RMSE
211 -037 2592  6.92 1.07 -0.28 58.11  2.67
(0.54)  (-1.99) (0.28)  (-1.40)
[0.56] [3.07] [0.30]  [-1.90]
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Table XI. HML and World Consumption Dispersion

The table reports cross-sectional pricing reswitgte linear factor model based on the dollar féitor RX), the global consumption
factor in equitiesfIML), and world consumption dispersion risk facdMdD). Please see notes to Table X for further details.

Panel A: Factor Betas

All Countries Developed Countries
Const. RX HML WCD R’ Const. RX HML WCD R’
P1 -6.30 1.35 -0.43 0.53 86.03 -6.12 1.38 -0.33 733. 86.69
(-2.22) (9.63) (-3.64) (0.12) (-2.14) (6.88) .83 (0.73)
P2 -7.10 1.04 0.00 4.92 69.86 -4.74 1.03 0.09 7.80 78.32
(-2.26) (7.07) (0.02) (0.71) (-1.89) (5.62) ®9 (1.82)
P3 -5.93 1.01 0.08 1.55 80.64 -4.12 1.13 -0.04 948 87.17
(-3.03) (11.51) (1.30) (0.38) (-2.17) (16.18) 0.67) (1.37)
P4 -2.19 0.98 -0.09 -1.42 82.57 -1.97 0.96 0.02 40 1. 82.80
(-1.11)  (10.87)  (-0.90)  (-0.43) (-1.25)  (16.82) (0.24) (0.50)
P5 -2.33 1.06 0.08 8.98 80.44 -7.22 1.47 0.60 0.67 80.78
(-1.07) (8.16) (1.00) (1.68) (-1.60) (4.69) @3  (0.08)
P6 -4.23 1.20 0.48 -6.03 87.99
(-1.54) (9.19) (5.37) (-1.95)
Panel B: Factor Prices
RX HML WCD R’ RMSE RX HML WCD R’ RMSE
1.66 12.06 -0.02 60.99 4.35 0.35 6.07 -0.06 53.63 2.29
(0.44) (3.35) (-0.09) (0.10) (1.79) (-0.26)
[0.44] [3.46] [-0.10] [0.10] [1.82] [-0.28]
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Table XI11. Factor Mimicking World Consumption Dispersion
The table reports cross-sectional pricing resutsttie linear factor model based on the
dollar risk factor RX) and the factor mimicking world consumption dispen FWCD).
The test assets are six (five) equity portfoliognfrall (developed) countries sorted
annually on year-over-year consumption growth bagesh the fourth-quarter presented
in Table 1. Panel A shows OLS estimates of betath Wewey and West (1987%)

statistics with optimal lag length in parentheseparentheses and adjusttzj statistics

in %. Panel B shows coefficient estimates of facisk prices obtained by Fama and
MacBeth (1973) cross-sectional regressions. Weadanelude a constant in the second-
stage regressions. Shanken (1992) corretadtistics are reported in parentheses and
the Fama and MacBeth (19733tatistics appear in square brackets. The cragssal

adjustedﬁ2 statistics and the annualized root mean squaned RMSE) are in %.
Returns are annual and the sample period is 19022

Panel A: Factor Betas

All Countries Developed Countries
Constt. RX FWCD R Const. RX FWCD R’
P1L -9.77 1.50 0.48 81.12 -9.36 1.30 0.25 79.07
(-3.23) (11.38) (2.27) (-2.84) (6.64) (1.05)
P2 -591 1.15 0.40 71.76 -4.56 0.95 0.17 70.76
(-2.20) (7.07) (1.88) (-1.59) (4.59) (0.75)
P3 -5.04 1.00 -0.01 80.75 -5.68 0.98 -0.07  80.09
(-2.76) (8.97) (-0.05) (-2.44) (8.54) (-0.31)
P4 -3.42 0.96 -0.10 82.64 -2.58 0.90 0.11 78.06
(-1.64) (9.43) (-0.47) (-1.44) (10.08) (0.57)
P5 0.62 1.24 0.70 84.33 -5.59 1.18 -0.48 64.82
(0.36) (10.08) (4.46) (-1.06) (3.32) (-1.13)

P6 -1.81 089  -1.04  84.60
(-0.71) (5.26) (-4.74)

Panel B: Factor Prices

2

RX  FWCD R RMSE RX FWCD R RMSE
2.01 -4.66 20.84 7.15 0.49 -6.16 36.88  3.28
(0.53) (-2.55) (0.12) (-1.29)
[0.54] [-2.60] [0.12] [-1.57]
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Figure 1. International Equity Portfolios. The figure shows monthly average excess
returns for equity portfolios sorted annually oragever-year consumption growth based
upon the fourth-quarter. The first portfolio comtsiequity indices with the lowest
consumption growth rates. The last portfolio camaequity indices with the highest
consumption growth rates. All returns are exceggme in USD. The upper panel shows
six portfolios from all countries; the lower parsdlows five portfolios from developed
countries. Returns are monthly and the sample gpésidanuary 1970 - December 2012.
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Figure 2. HML Factor in Equities. The figure shows cumulative log excess returns of
the global consumption factor in equities whicledgiivalent to a high-minus-lowtHML)
strategy with a long position in markets with highar-over-year consumption growth
rates based upon the fourth quarter and a shottiqgogn markets with low year-over-
year consumption growth rates based upon the fauréinter. The red line corresponds to
the HML factor in all countries, while the blue line giviee HML factor in a subsample
of developed countries. Shaded areas in the figoreespond to NBER recessions.
Returns are monthly and the sample period is Jgri80 - December 2012.
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Figure 3A. High versus Low Consumption Growth Portfolios: All Countries. The
figure shows cumulative log excess returns on trefgdio with the highest year-over-
year consumption growth based upon the fourth-qudred) against the portfolio with
the lowest year-over-year consumption growth bagaseh the fourth-quarter (blue) for
all countries. Shaded areas in the figure corresdonNBER recessions. Returns are
monthly and the sample period is January 1970 ebéer 2012.
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Figure 3B. High versus Low Consumption Growth Portfolios: Developed Countries.

The figure shows cumulative log excess returnshenportfolio with the highest year-
over-year consumption growth based upon the fogutirter (red) against the portfolio
with the lowest year-over-year consumption growdisdd upon the fourth-quarter (blue)
for a subsample of developed countries. Shaded amethe figure correspond to NBER
recessions. Returns are monthly and the sampledsridanuary 1970 - December 2012.
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Figure4. World Consumption Dispersion. The figure shows a time-series plot of world
consumption dispersion (solid black line) and disjpn innovations (dotted black line).
The world consumption dispersion is computed asszsectional variance in countries’
year-over-year consumption growth rates based tipwfiourth quarter. The innovations
are obtained as the residuals from an AR(2) profmsworld consumption dispersion.
Both series are multiplied by 100. Shaded areathénfigure correspond to NBER
recessions. The data are annual and the samptelperl970 - 2012.
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