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Macroeconomic Expectations and the Size, Value and Momentum Factors

Abstract

One of the challenges facing the prior literature when examining the link between macroeconomic
risks and the size (SMB), value (HML) and momentum (WML) factors is the difficulty of obtaining
direct measures of macroeconomic expectations. We re-examine these relations using direct
measures of investor expectations across 20 developed markets. While local and global market
returns are robustly related to measures of economic activity, unlike the prior literature we find only
a weak relation between HML and changes in expectations about macroeconomic activity. SMB and
WML are either unrelated to or act as hedges against macroeconomic risk. This is inconsistent with
HML, SMB and WML being priced because they proxy for macroeconomic risks. These findings are
not the result of low power tests but rather from the fact that the individual portfolios, which make
up the factors, have economically and statistically similar sensitivity to the macroeconomic risks we
examine.



[The] Fama-French three-factor model... [is] widely used both by academics and in industry. [He
chuckles.] I’'m laughing because the theoretical basis for the model is quite shaky. Basically, we saw
these patterns in returns and our motivation was to try to explain them. (Eugene Fama as quoted in
Sommer, 2013)

One of the ways researchers have tried to explain the empirical success of the Fama-French
(1993) three-factor model, and its Carhart (1997) four-factor companion, is to attempt to link the
size (SMB), value (HML) and momentum (WML) factors to sources of macroeconomic risk.
Empirically demonstrating this relation is a more challenging task then it might seem at first, because
readily available measures of macroeconomic risks are backward looking, reflecting how the
macroeconomy actually evolved. In efficient markets prices should adjust as expectations change,
not as new, often expected, data are released. Elton (1999) points out that using realizations to proxy
for expectations can lead to bias even in relatively long samples. This is because macroeconomic
cycles play out over many decades, so that even relatively long samples of 50 or 80 years of monthly
data might not be enough for errors to cancel out and make realizations an unbiased proxy for
expectations.' Despite these problems, realizations of macroeconomic measures are often used to
proxy for innovations in expectations in the prior literature.”

One solution presented in existing literature is to model macroeconomic expectations
through the use of factor-mimicking portfolios, but even this technique can be problematic.” This
technique regresses realized macroeconomic variables on a set of base assets, which are typically
traded assets, and then uses the fitted value from this regression as a proxy for the macroeconomic
risk in asset-pricing tests. Even though factor-mimicking portfolios are theoretically sound,

problems can arise if there is an omitted factor which affects both the returns to the base assets

1'This bias has the possibility of substantially altering conclusions. For example, Brav, Lehavy and Michaely (2005) show
that while realized HML returns are priced, expected HML returns are not.

2 This strategy is used in Liew and Vassalou (2000), Nguyen, Faff and Gharghori (2009), Kroencke, Schindler, Sebastian
and Theissen (2013), and Ansotegui and Hanhardt (2008) as well as Chordia and Shivakumar (2002), which only looks at
momentum teturns.

3 As done in Vassalou (2003), Aretz, Bartram and Pope (2010), and Kroencke, Schindler, Sebastian and Theissen (2013).



(those that are used to calculate the factor-mimicking portfolio) and the returns to the test assets
(those with the returns to be explained). In such a case, even if the test assets are orthogonal to the
macroeconomic risk, asset pricing tests might well suggest that the macroeconomic factor is priced,
even when it is not, because the test assets are responsive to the omitted factor." Compounding the
problems of using factor-mimicking portfolios, these papers also use realized macroeconomic
measures as proxies for expectations in the creation of the factor-mimicking portfolios; hence they
suffer from some of the same problems described above.

In this paper we circumvent these problems by directly measuring changes in
macroeconomic expectations by using consensus macroeconomic forecasts from surveys of analysts
and economists as a forward-looking measure of macroeconomic risk expectations. We use the
forecast data to re-examine whether the size, value and momentum factor returns covary with
changes in macroeconomic expectations consistent with the factors acting as proxies for
undiversifiable sources of macroeconomic risk. In addition, we collect macroeconomic news
announcement dates and the forecasts immediately prior to these announcements to examine how
daily factor returns, and the returns to the portfolios that make up the factors, respond to
macroeconomic news surprises.

Our sample consists of 20, mostly developed, markets and we take advantage of the new
international extensions of the four-factor asset-pricing models developed by Hou, Karolyi and Kho
(2011) and Fama and French (2012) to further improve on prior research. This allows us to: 1)
examine both local and global versions of these factors; 2) test whether the relations we uncover are

prevalent around the world; and 3) improve the power of our tests while controlling for

4 One can think of the fitted value as acting as an instrument for the macroeconomic risk. As with any instrumental
variable, the instrument must be uncorrelated with the returns being explained except through its association with the
instrumented macroeconomic risk. Aretz, Bartram and Pope (2010) minimize the concern regarding omitted variables in
two ways. First, this paper uses base assets that are less likely to share common factors with the test assets. Second, when
creating the factor mimicking portfolios, the regressions include a large number of control variables to hopefully reduce
the influence of omitted factors.



dependencies across markets and time. We examine both the Hou et al. (2011) cash-flow-to-price
value factor (HML ;) and the Fama and French (2012) book-to-market value factor (HMLgy,), as
well as the size (SMB) and momentum (WML) factors.

We find that while excess market returns positively covary with changes in macroeconomic
expectations in a manner consistent with the market proxying for these macroeconomic risks, our
results tell a much different story for HMLy;,, HMLp, SMB and WML. HML ., SMB and WML
returns. They typically have covariances that are close to zero with changes in macroeconomic
expectations, and when non-zero, the covariances often suggest they hedge that risk, which is
inconsistent with the hypothesis that macroeconomic risk can explain why these factors are priced.
Of these factors HMLy,,, alone is positively and significantly associated with local GDP growth, but
GDP growth explains only up to 4% of local HML returns. This stands in stark contrast to excess
market returns, for which changes in macroeconomic expectations explain as much as 17% of the
time-series and cross-country variation in excess market returns (15% of global excess market
returns). In addition, local and global versions of HML; have hedge-like associations with global
production and inflation, which is inconsistent with a factor that is priced as a result of exposure to
these risks. Taken together these findings provide compelling evidence that the macroeconomic
risks we have examined are not the sources of risk that explain the pricing of the size, value/growth

factors and momentum factors.

These finding are notable for two reasons. First, the market returns do covary positively with
macroeconomic risks. This is our first bit of evidence that the weak or non-existent relations
between macroeconomic risks and HMLy,, HMLpp, SMB and WML are not a function of our
testing methodology. We see that increases in GDP-, production-, consumption- and wage-growth
expectations are all associated with increases in market return, while increases in expected inflation

negatively impact market returns except, during expected recessions. Second, while most of the



long-short portfolio returns that make up the HMLyy,, HML s, SMB and WML do covary
positively with macroeconomic risks similar to the market, the factors themselves do not. Hence,
these findings are not due to the use of low powered tests. High and low cash-flow-to-price
portfolios, small and large size portfolios, and winner and loser portfolios are all sensitive to
innovations in economic activity, much like the market is, but the sensitivities are, for the most part,
economically similar and statistically indistinguishable; and, when distinguishable, in most cases the

factor returns act like hedges against risk, negatively covarying with changes in expectations.

The findings regarding the momentum factor deserve an extra note, because in contrast to
prior literature, most notably Liu and Zhang (2008), which finds that realized industrial production
growth helps explain momentum returns. We find that, to the extent WML reflects innovations in
macroeconomic expectations, it acts more as a hedge than as a proxy for risk. WML returns are
positively impacted by increases in inflation expectations, but, when significant, negatively related to
GDP, consumption growth and, in our global models, production growth.

We also examine the news response coefficient: i.e., the reaction of event day returns to
macroeconomic news surprise. This allows us to address the concern that our factor returns might
be driving expectations, instead of expectations driving returns. We expand our analysis to include
producer price inflation, purchasing managers’ index (PMI), retail sales, unemployment, consumer
confidence and the trade balance. We find results that are largely consistent with our prior tests. The
responses of factor returns are generally weak, and when significant they usually suggest that the
factor acts as a hedge, not a proxy for the macroeconomic risk. Once again this is notable because
the portfolios that make up the factors often covary in a manner similar to the market, but, as with
our panel regression results described above, the effects cancel out when creating the long-short

portfolios that make up these factors.



Our paper contributes to the literature in at least three ways. Our first contribution is to
provide more powerful tests of the relation between commonly used factors and the macro
economy by using international data, and analyzing the reaction to changes in macroeconomic
forecasts, thereby circumventing problems that arise from relying on noisy realizations as proxies for
expectations.

The second contribution is that this paper is the first to examine the sources of
macroeconomic risk associated with international versions of the Fama-French three-factor and
Carhart four-factor models proposed by Hou et al. (2011) and Fama and French (2012). In doing so,
we are also providing out-of-sample tests for prior studies that examine the sources of
macroeconomic risk associated with the U.S. versions of the Fama-French and Carhart models.

Our third major contribution is to the literature examining whether momentum returns are
anomalous or due to risk exposure. Liu and Zhang (2008) show that realized measures of industrial
production growth help explain momentum returns. Our evidence provides support for the notion
that WML is correlated with macroeconomic risk measures; however, WML appears to act more as a
hedge against higher expected inflation, rather than acting as a factor mimicking portfolio. In
contrast to Liu and Zhang (2008), which uses realized industrial production growth to proxy for
changes in expectations, our evidences shows that WML does not capture changes in industrial
production growth expectations.

The paper outline is as follows. Section I provides a literature review. Section II describes
our data and choice of methodology. Section III presents evidence about the correlation between
the Fama-French and Carhart factors with macroeconomic risk. We use sorts, panel regressions and

event studies for these analyses. Section IV concludes.



I. Literature Review

Theory suggests that economic/business conditions should be linked to excess returns
(Campbell and Diebold, 2005, Fama and French, 1989, Chen, Roll, Ross, 1986 and Barro, 1990).’
Naturally, if HML, SMB and WML are factors, their excess returns should also be linked to
economic/business conditions. By linking these factors to macroeconomic risk, we can arrive at an
understanding of which factors are stable (i.e., provide a consistent reward for risk) and which are
merely due to mispricing or coincidence as a result of small sample size. The question is the choice
of measures to proxy for economic conditions. As Cochrane (2005) points out, “the program of
understanding the real, macroeconomic risks that drive asset prices (or the proof that they do not do
so at all) is not some weird branch of finance; it is the trunk of the tree. As frustratingly slow as
progress is, this is the only way to answer the central questions of financial economics, and a crucial
and unavoidable set of uncomfortable measurements and predictions for macroeconomics”
(Cochrane, 2005). The contribution of the current paper is not in the sources of risk that we
examine to explain the returns to HML, SMB, and WMIL. What is novel is the straight forward but
significant improvement in the measurement of macroeconomic expectations. Below we review the
prior findings about the sources of risk that may be associated with HML, SMB and WML. Three
strands of the literature have emerged with regards to explaining why common factors appear
priced.

One strand of the literature argues that the size and value returns result from differences in
firm characteristics. Fama and French (1998) provide evidence that HML returns are compensation
for default risk, although Vassalou and Xing (2004) subsequently shows that default risk only
provides a partial explanation of the HML returns. Black (2006) provides evidence that the default

risk premium is related to both the value and size premium but Griffin and Lemon (2002) and

5 The echoes Campbell and Diebold’s (2005) comment that business conditions should be linked to excess returns, yet
standard predictors are not macroeconomic, but financial.



Daniel and Titman (1997, 2012) find no such effects. Default risk is not the only firm characteristic
that has been considered linked to the priced factors. For example, Garcia-Fejoo and Jorgensen
(2010) argue that book-to-market captures the effects of operating leverage, which amplifies
systematic risk.

A second strand of the literature posits that the size, value and momentum factors proxy for
predictive measures, which forecast the distribution of returns in the spirit of the ICAPM, such as
short rates, default spread, term spread and dividend yields. Petkova and Zhang (2005) provide
evidence that value stocks have higher systematic risk than growth stocks in certain periods which
can be forecasted using predictive measures, and that HML captures those changes in the beta.
Kang, Kim, Lee and Min (2011) and Kalaycioglu (2004) find that those periods often correspond to
economic downturns. Petkova (2006) and Hahn and Lee (2006) show that innovations in the default
premium, term spread, aggregate dividend yields and short rates actually explain the cross-section of
returns better than HML and SMB. Chen, Petkova and Zhang (2008) instruments expected HML
returns with the term spread (TERM), default premium (DEF), dividend yield (DY) and short rates
(SR) and shows that E[HML] returns are higher during recessions and when default spreads are
high, but lower when consumption and investment growth are high. Both findings are consistent
with investors demanding extra compensation when marginal utility is high.

The third strand of the literature, and the one most closely related to the current paper,
relates the factors to measures of macroeconomic risk. Most often the macroeconomic risk
measures considered are GDP growth and inflation, but they sometimes include other measures,
such as industrial production, non-farm payroll, money supply growth and others (Liew and
Vassalou, 2000, Vassalou, 2003; Aretz, Bartram, and Pope (2010), Cenesizoglu, 2011). The central
paper examining the sources of macroeconomic risk associated with the Fama and French factors is

Liew and Vassalou (2000). This paper shows that SMB and HML are able to predict nominal GDP



growth in several countries. However, as Davis (2001) notes, Liew and Vassalou’s (2000) findings
are weak in a number of markets and Davis (2001) finds that in the US, where a longer time series is
available, the relation is non-existent from 1957 to 1998. Nguyen, Faff and Gharghori (2009) show
similar findings for Australia, where neither HML nor SMB are associated with innovations in future
GDP growth.

This is not to say that stock returns are unrelated to the macroeconomy. Ansotegui and
Hanhardt (2008) show that the market, SMB and WML forecast future economic activity in the
Euro Zone, but HML does not.. Zhang, Hoptkins, Satchell and Schwob (2009) finds that small
stocks outperform large during economic expansions and that both small and value stocks
outperform large and growth stocks respectively when T-Bill rates are low and Term spreads are
high. Flipping this relationship around, Fuerst (2006) shows that shocks to HML and SMB, but
especially to SMB, impact the real economy. Fuerst (2006) shows that the risk premium, estimated
using the Fama-MacBeth (1973) technique, for small stocks varies much more over the business
cycle than does the risk premium to large stocks, consistent with a flight to quality. One concern in
the literature is that these findings may not be as clear as one would hope because it is difficult to
accurately measure investors’ macroeconomic expectations.

The literature examining the relation between macroeconomic risk and momentum has been
surprisingly distinct. Chordia and Shivakumar (2002) provide evidence that momentum is explained
by macroeconomic measures. Griffin, Ji, and Martin (2003) counters that it doesn’t, noting that there
is much more volatility in momentum returns than in macroeconomic measures. Liu and Zhang
(2008) provide evidence that WML in part reflects changes in industrial production.

Finally, because we also use macroeconomic news announcements to examine the relation
between factor returns and macroeconomic risk, our paper also relates to a handful of papers that

examine the response of market and factor returns to macroeconomic news surprises. Savor and



Wilson (2013) documents the importance of macroeconomic news-announcement days as the
periods when 60% of annual excess market return are earned — suggesting that macro-news days are
particularly important to the market for the resolution of uncertainty and/or risk. As Savor and
Wilson (2014) shows, macroeconomic announcement days are important for asset pricing in the
sense that CAPM beta is highly correlated with returns on these days, but not on non-
announcement days. There is reason to think that SMB and HML may reflect a response to
macroeconomic announcements: Using U.S. data, Cenesizoglu (2011) shows that the stock returns
of large and growth firms respond significantly differently to several types of announcements, in
particular non-farm payroll and housing starts, than small and value stock; however these same
announcements do not significantly affect the size and value factors themselves. In the second part
of our paper, we build on Cenesizoglu (2011), not only by extending our examination across more
markets, but also by examining whether HML, SMB and WML returns reflect these macroeconomic

risks.

I1. Data and Methodology

For this study we collect macroeconomic expectations data from two sources. The first is
Consensus FEconomics, which surveys the forecasts of economists and economic analysts on a
monthly basis. The second source is Bloomberg newswire, which provides the date of
macroeconomic news announcements, mean macroeconomic forecasts, and the macroeconomic

realization. We collect return and accounting data from Datastream.



A. Macroeconomic Forecasts from Consensus Economics (Independent Variables)

We use mean economic forecasts as our measure of investor expectations. The consensus
forecasts are obtained from Consensus Economics and are available in a consistent format from
October 1989 through March, 2012 for 20 markets around the world: Belgium, Canada, Denmark,
Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, Netherlands, Norway, Portugal,
South Africa, Spain, Sweden, Switzerland, UK, and the USA. We include macroeconomic forecast
measures in our study if they are available for at least 10 of the markets. GDP growth, inflation, and
production (industrial and/or manufacturing) forecasts are available for all 20 markets.
Consumption growth forecasts are available for 12 markets and wage growth for 10.

Consensus Economics surveys professional economists every month regarding their
macroeconomic forecast for the current year as well as the following year.’ Surveys are typically due
by the close of business on the second Monday of the month. They wait until the second Monday
because many macroeconomic announcements are made in the first week of the month in many
markets and they want to allow their respondents to incorporate the new information in their
forecasts. Since macroeconomic forecasts for the contemporaneous year often are highly correlated
with the forecast for the following year, we calculate and present a compounded measure
(continuously compounded) of the change in the forecasts. To calculate the change in the forecast,
we subtract the previous month’s forecast from the new forecast. When calculating global versions
of our macroeconomic measures, we weight each forecast by the country’s previous year-end market
value.

Because Consensus Economics’ forecasts are always on a calendar year basis, the change in

forecast reflects a shorter horizon as the year progresses. For example, the forecast change from

¢ Timmerman (2007) shows that World Economic Outlook (WEQO) and Consensus Economics forecasts are similarly
successful.

10



January to February reflects expectations about the next 23 months (February in the current year to
December in the following year), while the forecast change between November and December
reflects the next 13 months (December in the current year until December in the following year).
This survey methodology causes the forecast change between December and January to be for the
shortest possible window, since the only prior forecast available to use is for the period ending in
December of this year (reflecting a window of 12 months). Because stock prices should already
incorporate current expectations about the future economy, we focus on changes in forecasts as our
proxy for changes in investor expectations. Table I shows the summary statistics for our changes in
Consensus Economics forecasts for each market.

As is evidenced in Table I, the changes in macroeconomic forecasts are volatile, and there is
ample dispersion both between and within markets for them to possibly explain a non-trivial
fraction of a volatile series like monthly stock returns. The mean change in GDP forecasts for the
sample over time and across countries is a mere -0.05%, but the standard deviation of the forecast
changes is 0.25%. Looking at the changes in consumer price forecasts, the mean is almost O (less
than 0.01%), but the standard deviation is 0.19%. Notable about these summary statistics is that
average changes in GDP, Industrial Production, Consumption and Wage forecasts are negative
across most of the 20 markets, suggesting that analysts were on average revising their estimates

downward.

B. Bloomberg

From Bloomberg newswires we download every macroeconomic news announcement
available for the 20 markets in our study. These are the same 20 markets for which we have
Consensus Economics data. The time period is somewhat shorter, as Bloomberg macroeconomic

news announcements begin in November 1996 and end in April of 2013. We include a
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macroeconomic news item if there are at least 50 news events with both the forecast and actual for
the macroeconomic measure. Across markets there are many similar macroeconomic news
announcements but with slightly different names. For example, Sweden provides “Retail Sales s.a.
(MoM)”, but the Netherlands provides “Retail Sales (YoY)”. For comparability we group the
announcements into nine categories, each with at least 10 countries represented in the grouping:
GDP, Consumer Prices, Producer Prices, Industrial Production, PMI, Retail Sales, Unemployment,

Consumer Confidence and Trade Balance.’

C. Portfolio Returns — Dependent Variables

Stock data are from Thomson Financial’s Datastream. We restrict our analysis to common
stock that trade in the local currency. In order to eliminate non-common equity, we follow the
detailed methodology laid out in Griffin, Kelly and Nardari (2010); We eliminate securities that
represent cross listings, duplicates, hedge funds, mutual funds, unit trusts, ETFs, certificates, notes,
rights, preferred stock, and other non-common equity.

Table II shows our market coverage in terms of firms per market and month. On average,
our sample covers 16,557 firms each year, with a minimum coverage of 6608 firms and a maximum
coverage of 21,194 firms. Our largest market is, as expected, the United States with an average of
6,672 firms covered, and the smallest market covered in the sample (as judged by number of firms
covered) is Ireland with an average of 47 firms covered.

In much of the literature, stocks with a price below $1 are often excluded to avoid

microstructure noise. We do not require a minimum stock price, as many firms in some markets

7 Because similar announcements do not have the same name as noted above, we develop a list of 53 categories in which
we group the 730 different announcements Bloomberg tracks in our 20 markets. Then we check how many countries
have announcements in this category. If 10 more countries have macroeconomic news announcements in the category,
we keep the categoty, if fewer, we delete it. This leaves us with 9 categories with good coverage across all markets in our
study.

12



have low stock prices but high market values, and excluding those firms would bias our sample.
Instead, we exclude firms with a return index below 10, as we cannot precisely calculate returns for
those firms. If end of June return index is below 10, we set returns to missing for the following year
(starting July). We apply filters as suggested by Ince and Porter (2006), but modify the filters for use
with daily data. Returns that are reversed within one day are set to missing. Specifically, if the return
on day 7 R, or day #1, R, , is greater than 100%, and [((1+ R) x (1+ R,)) -1) < 20%], we set both R,
and R, to missing. In addition, we set to missing any return that fall outside the .1% and 99.9%
range in each country.

Market values, book values and cash flows per share come from Worldscope through
Datastream. We do not use Worldscope’s calculations of book-to-market or cash-flow-to-price
because there appear to be consistent errors around reporting changes. Worldscope backfills its
accounting data. As a result December-end data that Datastream\Worldscope reports is not
necessarily that which was known to the market. Instead we use fiscal-year end accounting data, and
in the same manner as Fama and French (1993) we only use the data starting from the end of June
in the following calendar year.

We calculate factor-mimicking portfolio returns for SMB and HML as in Hou, Karolyi, and
Kho (2011). We rank firms on the characteristic of interest and form quintile portfolios at the end of
June in each year. The value-weighted returns of those quintile portfolios are subsequently calculated
from July of the year of formation (# until June in the following year (#+1). To reduce the impact of
idiosyncratic returns on our factors, we require at least five stocks in each of the extreme quintile
portfolios in order to calculate the factor returns.’® The formation period methodology follows

closely that used by Fama and French (1992, 1993). HML is calculated as the return on the highest

8 For Israel, due to limited availability of firms with necessary data on the characteristics used to form the factor
mimicking portfolios, the time series is shortened in several of the tests starting from July 1997, mostly due to lack of
book-to-market and cash-flow-to-price data.
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of either book-to-market or cash-flow-to-price quintile portfolio minus that of the lowest quintile
portfolio, while SMB is calculated as the return on the lowest quintile portfolio less the return of the
highest quintile portfolio. WML is calculated as in Jegadeesh and Titman (1993) six-month by six-
month strategy, except that we use portfolio quintiles instead of deciles. In contrast to the SMB and
HML, the WML portfolios are updated monthly. The returns are calculated based on a strategy of
buying the winners and selling the losers from the previous month.” Each of the portfolios formed
this way are held for six months. We calculate both a country version, as well as a global version of
the factor-mimicking portfolios. In the global version, the ranking is employed universally across all
the stocks in all the markets in our sample. Market returns are calculated as the value-weighted
average return over all stocks in the market. Because our central tests will pool returns across
markets, we convert local currency returns to U.S. dollars returns, so as to make the returns
comparable across markets. Before using market or single portfolio returns we subtract the one-
month short-term U.S. Treasury yield. The factor returns in U.S. dollars for the country and world
factors are presented in Table II.

Because the surveys are done on the second Monday of the month, they can be as early as
the 8th and as late as the 16" of the month. To make sure that we know the precise timing of the
returns relative to the surveys, we calculate portfolio returns (described below) from the evening of
the survey date to the evening of the next survey date. This procedure means that some months will
have a few days more than other months. As long as there is no systematic pattern, these differences
should cancel out in our tests.

In Table III we present correlations among all our measures. Most notable is that GDP
growth and changes in GDP growth are highly correlated with production and private consumption,

as such inferences coming from these variables are likely be similar. Wage growth is highly correlated

9 In order to mitigate the impact of bid-ask bounce, the winners (losers) from month #are purchased (short sold) in
month /2, so one month is skipped between ranking and holding

14



with inflation, which will mean it is important to control for inflation when examining the impact of
changes in wage growth on factor returns.

From the correlations, it does not appear that any of the macroeconomic series (or more
importantly, the changes in those series) are highly correlated with the factor returns. The highest
correlation between changes in a macroeconomic series and factor returns is between consumption

and WML, and it is a mere .08.

I1I. Associations Between Factor Returns and Macroeconomic Expectations

In this section we examine the relation between returns to the SMB, HML, and WML factor
portfolios and macroeconomic expectations. For parsimony we focus exclusively on local and global
versions of size, value and momentum factors as in Hou, et al. (2011), as opposed to the Fama and
French (2012) version, which uses regional and global factors. While we consider the impact of
macroeconomic risk on both local and global factors, we focus primarily on local factors, because
Hou, Karolyi and Kho (2011) and Fama and French (2012) findings indicate that most of the
models’ success in pricing the international cross-section and time-series of stock returns comes
from the local factors, though global factors do contribute at the margin. This suggests that, if these
four factors are indeed successful because they proxy for risk, it is likely that the risk is more local
than global in nature.

Because the research of Bestelmeyer, Breunsbach, and Hess (2011) and others suggests that
the impact of macroeconomic news varies across the business cycle, we create a dummy variable for
expected recessions, which we interact with the macroeconomic variables in subsequent tests. This
measure differs from the standard NBER recession measures, because our measure is forward

looking based on low GDP forecasts, whereas NBER recession dates are decided after the fact by a
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committee. We believe our measure to be superior because it reflects when investors believe the
economy will perform pootly. The same cannot be said for the NBER or other similar ex-post
decided recession measures. We set our “expected recession” dummy equal to 1 if forecast GDP
growth is in the bottom 1/7" of GDP growth forecasts for a given country in our sample. We
choose this fraction since in the US recessions are only 13.9% of the time — roughly 1/7" of the
time. For perspective, Figure 1 presents US market returns, the forecast level of GDP growth and
inflation. Grey boxes shade the time periods we have flagged as expected recessions in the US using

this methodology.

A. Panel Regressions

We now turn to regressions in order to examine whether changes in macroeconomic
expectations impact factor returns. We regress excess market returns, the two value factor returns,
size and momentum returns, as well as the excess returns to the long and short portfolios that
comprise the factors, on changes in the monthly revisions to the macroeconomic forecasts.

There is good economic motivation for including growth forecasts in addition to term
spread, dividend yield and short rates. Campbell and Diebold (2005, 2009) show that term spread,
dividend yield, short rates and default spread provide information about long horizons in addition to
short-horizon information, whereas growth forecasts predominantly contain information which is
relevant for the medium and short horizon. In addition these predictive variables have been shown
to help explain the returns to these factors (Petkova, 2006). For this reason, we run specifications
with and without the term spread, dividend yield and short rates, but the results are neatly the same,
so we only report those with dividend yield, term spread and short rates included. Returns are
expressed in U.S. dollar terms to make the returns comparable across markets. We choose pooled

regressions with two-way clustering by time and by country over simple country-by-country
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regressions, because pooled regressions allow us to control for common co-movement across
countries and within markets, while at the same time allowing us to exploit cross-country differences
to improve the power of our tests. As explained in Section II.A, Consensus Economics forecasts are
always for a full calendar year. To control for possible seasonality induced by this survey method we
include dummy variables for each month but January. In the tables we suppress these dummies to
conserve space.’

Company analysts, such as those that report earnings forecasts to I/B/E/S are known to be
slow to update their forecasts, meaning that their earnings forecasts are predictable based on past
forecasts. We do not know if this is a problem for macroeconomic analyst forecasts. Nonetheless,
following Choi, Kalay and Sadka (2011), we regress the change in the macroeconomic forecast for
each series on one lag of the series and use the residuals in the regressions to avoid any problems
that predictability might cause. Once this is done we standardize the residuals by dividing by the
standard deviation, so that each macroeconomic shock has a mean of zero and a standard deviation
of one.

Returns are calculated from time #1 to time # as are the changes in forecasts. We do this
because we want to capture how changes in investors’ macroeconomic expectations impact factor
returns. If markets are efficient, prices and returns should reflect the changes in expectations, as they
occur, not after (or before). The drawback of measuring macroeconomic forecast changes and
returns at the same time is that the results could reflect reverse causality. Important to note is that
this would bias us towards finding stronger results. Irrespective of the causal direction, these tests

tell us about the relation between macroeconomic risk and factor returns. However, to more

10 For robustness, we used several methods to adjust for the fact that the forecast period changes over time. For
instance, we scaled forecast changes by (a) the standard deviation of the forecast given and (b) by the average standard
deviation for all forecasts made in a month respectively. In additional tests, we interacted the forecast changes by the
month to allow macro forecast changes to have a different impact on portfolio returns in different months. All these
methods yielded qualitatively similar results, so we decided to stay with the most straightforward method to control for
the seasonality, so as to minimize concern that our adjustment techniques were spuriously driving our findings.
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precisely identify the causal relation between changes in expectations and factor returns, in Section
III.B we examine the impact of surprise macroeconomic news announcements on factor returns and
their base portfolios.

We include an expected recession dummy, calculated as described in the introduction to
Section III above. This expected recession dummy is interacted with the changes in the
macroeconomic forecast measure to allow for a different impact of changes during expected
recessions and expansions. We anticipate this to be particularly important for inflation, where high
inflation might be viewed negatively during expansions but positively during recessions (see the
discussion at the beginning of Section III).

While we include the expected recession dummy largely because we wish to allow for the
possibility that the impact of macroeconomic risk varies through the business cycle, as noted earlier
in the paper, we can learn something about exposure to GDP risk from looking at the expected
recession (ER) dummy. However, it is important to note that the interpretation is different from the
interpretation of the coefficients on changes in GDP expectations. The recession dummy variable
reflects the difference in returns during periods, when GDP expectations have a/ready become low;
that is, the factors positively exposed to GDP risk have suffered low or negative returns in the
recent past as the GDP forecasts were revised downwards. During such periods of low expected
growth, if the factors are exposed to GDP risk, then we would expect significantly positive returns,
reflecting that during these periods of low GDP expectations investors demand and on average
receive higher expected returns.

We expect that if HMLy;,,, HML s, SMB and WML reflect a given risk, then the factor
returns will covary positively with the risk, delivering higher returns precisely when the marginal utility
is low; for example, high factor returns as economic expectations improve. This would be consistent

with the factors being priced because of their relation to macroeconomic risk. If we see the opposite
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(i.e., a negative covariance), it suggests that the factors act as a hedge, which, much like insurance,
provides return when it is the most useful. Though it is possible for a factor to act as a hedge for
macroeconomic risk, this would be inconsistent with the theory which considers the factor priced
because it proxies for macroeconomic risk, as we would expect to observe a lower return for assets

that commove negatively with the macroeconomy (Cochrane, 2005; Maio and Santa-Clara, 2012).

A.1 Regressions of Local Factors on Local Macroeconomic Expectation Changes

In Tables 4 and 5 we present the results of the local factor and portfolio returns regressed on
changes in local GDP growth, inflation, production growth, consumption growth and wage growth
forecasts. We begin with regressions of local factor and portfolio returns on changes in local
macroeconomic risks, because 1) Hou, Karolyi and Kho’s (2011) findings suggest that local factors
are relatively more important than global and 2) local factors and portfolio returns are likely to be
more sensitive to local risks than global. We will consider global risks in the next subsection (3.1.2).
In Table IV we run one macroeconomic forecast measure at a time so as to maximize the number of
countries examined. In Table V we look at multiple macroeconomic forecast measures at a time, but
only for the measures available in all 20 countries: changes in inflation, GDP growth and production
growth expectations. Overall, these tables provide evidence that market returns exhibit strong
covariance with changes in macroeconomic expectations, while the relation between
macroeconomic expectations and the other factors is ambiguous.

In Table 1V, Panel A, we see that a one standard deviation change in GDP growth
expectations is associated with a 1.13% increase in the monthly excess market return. The negative
coefficient on the interaction between changes in expected GDP growth and the expected
regression dummy suggests that the effect is weaker during recessions. The “Subset GDP pval” in

the second-to-last row is the p-value for an F-test which tests if changes in GDP growth
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expectations have a significant impact on factor returns during expected recessions, and the p-value
of 0.1443 tells us that the relation between GDP growth and market returns is insignificant during
recessions.

Value stock portfolios formed on book-to-market are somewhat more sensitive to GDP
growth than growth stock are; but these differences are only weakly significant at the 10-percent
significance level. A one-standard-deviation change in GDP growth expectations translates to a
nearly 34 basis point increase in the HML factor returns. Notable about this regression of HMLgp,
on changes in GDP growth expectations is how little of HMLg‘s return is explained by the model
as seen in the adjusted R? of only two percent.

With regards to the individual portfolios that make up HML ., SMB and WML, the
findings are very similar. We see that a one standard deviation change in GDP growth expectations
has a non-trivial impact on each of the factor sub-portfolios, but not on the factors themselves.
Notable is that the sensitivity to changes in GDP growth are roughly the same for the long and the
short portfolio, so that the effect cancels out in the factor returns. This is important, because it
means that the reason we find no relation between changes in GDP growth expectations and the
cash-flow-to-price HML factor, or the SMB or WML factors, is not due to having low powered
tests, but rather because there is not GDP growth risk exposure in the factor portfolios.

Moving on to the relations depicted in the other panels we see in panel B that changes in
inflation expectations have no meaningful impact on portfolio returns, except with regards to the
momentum portfolio, WML, which co-varies positively with inflation. A one standard deviation
increase in expected inflation translates to a 22 basis point increase in WML returns. It would be
tempting to interpret the positive covariance with inflation as WML providing a hedge, as high
inflation would normally be considered bad. That said, we should be careful of how we interpret

comovement with changes in expected inflation as Cochrane (2005) suggests that such a relation
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may be an artifact of the historical coincidence that high inflation tends to be associated with periods
of high growth and vice versa. For this reason, below we will also examine regressions that include
changes in inflation, GDP growth and production growth expectations together in one regression.

In Panels C, D, and E we see very similar patterns to what we saw with GDP growth, except
that book-to-market-based HML returns are not significantly related to changes in industrial
production, consumption or wage growth and cash-flow-to-price based HML acts as a hedge against
consumption growth risk. Given that consumption should co-vary negatively with the marginal
utility of wealth (similar to GDP), the negative relation implies that HML ., provides insurance-like
high returns when the marginal utility of wealth is high, consumption is low and the economy is
performing pootly. Hence, our results strongly imply that HML ., is not priced because it proxies
for consumption risk. The similarity of results to the GDP findings should not be too surprising as
these macroeconomic measures are highly correlated (see Table I1I).

In Table V we regress the same local factor returns and portfolios on changes in inflation
GDP growth and production growth expectations together. We exclude consumption and wage
growth because they are available in only 10 of the 20 markets, and, as shown above, they appear to
contain much of the same information. We find substantially similar results with some exceptions
when comparing the results in Table V to the single-variable results in Table IV. The impact of
changes in production growth expectations is weaker, presumably subsumed by GDP growth. The
relation between HMLy;,, and changes in GDP growth is stronger, both economically and
statistically. A one standard deviation change in GDP growth expectations is associated with a
0.48% increase in the monthly HMLy,,, returns. WML is negatively related to GDP growth shocks
as seen in the negative coefficient, of -0.307, on changes in GDP growth expectations. This is

inconsistent with a risk factor explanation that hinges on factors being priced due to their negative
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covariance with marginal utility. Several of the portfolios, most notably the market, are very weakly
related to changes in local inflation expectations during recessions — but not significantly so.

Because we are using U.S. dollar returns, one might be concerned that the relations we find
are the result of an impact of GDP and inflation on exchange rates and not on the local factor
returns, since Andersen, Bollerslev, Diebold, Vega (2003) have shown that macroeconomic news
surprises impact exchange rates. However, if exchange rates impact the long portfolios and short
portfolios in the factors equally, these exchange rate effects will cancel out.

In summary, from Tables 4 and 5 we see that market returns co-move with changes in
expectations about economic output and consumption in a manner consistent with market returns
capturing this macroeconomic risk. The impact of changes in GDP growth expectation on HMLy,
returns suggest that HMLyy, reflects some GDP co-movement risk; however, it would be difficult
to make the argument that HMLy,,, is priced due to it’s macroeconomic risk exposure, because
changes in GDP expectations explain a relatively small fraction of HMLgy returns. HML,, SMB
and WML show no consistent patterns. Notably this is not because of the low power of the tests,

but because the risk exposures cancel out.

A.2 Regressions of Local Factors on Local and Global Macroeconomic Expectation Changes
In Table VI we examine the incremental impact of global macroeconomic risks on local
factors. Consensus Economics does not provide global forecasts, so instead we create a global
forecast by using the market capitalization weighted forecast averaged over all 20 markets. The only
consistent picture these results paint is of local excess market returns’ sensitivity to macroeconomic
risks. Regressing the other factor returns on global and local factors results in a very mixed message,
which is inconsistent with HMLy,HML ., SMB and WML proxying for the macroeconomic risks

we examine.
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The most notable differences between Tables 6 and 5 are 1) the big increase in the
explanatory power of the models in Table VI which include both local and global macroeconomic
expectations and 2) the sensitivity of the factor portfolios to global inflation risk, even though the
factors themselves are not sensitive. For example in Table V, the adjusted R? in the regression of the
local market on changes in local macroeconomic expectations is 8%, but once global factors are
added (Table VI), it jumps to 17%. Local market returns are very sensitive to global GDP growth,
particularly during expansions, a one standard deviation increase in the global GDP growth
expectations yields at 1.66% increase in excess market returns. In addition, when the economy is in
an expected expansionary state, world-wide inflation imposes risk — a one standard deviation
increase in inflation expectations translates to a -1.29% change in excess market returns. During
contractions inflation has an opposite effect on market and portfolio returns.

The other factor returns tell a very inconsistent story, suggesting that they are not proxying
for global macro economic risks. HMLy;,, remains sensitive to local GDP growth, but it acts either
as a hedge against or as a factor for production growth risk, depending on whether it is an
expansionary or recessionary period. During expansions HMLy;,, appears to act as a hedge against
global industrial production growth, driven by a positive relation between growth-stock returns and
production during expansions. By contrast, during recessions HMLg, appears to act as a risk factor.
HMLp, SMB and WML appear to act as hedges against global GDP growth risk — not as factors.
SMB covaries positively with global inflation expectations, but as described above, we would be
cautious to interpret this as a hedge. The opposite relation holds when recessions are expected. The
adjusted R’s are relatively low for the HML ., regression and SMB regressions, at 1% and 6%
respectively. The changes in local and global macroeconomic expectations explain 10% of WML’s
return variation. In summary, while the market behaves much as a proxy for macroeconomic risks

should, HML ., HMLpp, SMB and WML do not consistently do so.
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A.3 Global Factor Sensitivity to Macroeconomic Risks

In Table VII we examine whether changes in global forecasts affect global factor returns. The global
factors and portfolios respond in similar ways to the changes in global expectations as the local
factors do. As before, market returns are negatively impacted by average inflation during expansions:
a one standard deviation increase in the value-weighted average worldwide (20-market wide)
inflation translates to a 1.6% decrease in excess market returns during expected expansions. The
impact of GDP growth on market returns is positive, yielding an additional 1.8% of return for every
1 standard deviation increase in expected GDP growth. As in Table VI, the global HMLy;, and
WML factors take on characteristics of portfolios that hedge risk, rather than proxy for it. There is

no relation between the macro risks and HML ., and SMB because the risk exposures cancel out.

B. Macroeconomic News Response Coefficients
Because the regressions in tables 5 through 7 use factor returns that are contemporaneous to the
changes in macroeconomic expectations, one might be concerned that what we are measuring is the
impact of returns on macroeconomic expectations and not the other way around. This could be an
issue if the results showed a strong relation between the macroeconomic forecast changes and the
factor portfolio returns. However, given the absence of such a strong link, the direction of causality
should not impact inferences. However, in order to address this concern in this section we examine
the return response to macroeconomic surprises. In this way we can be certain that it is the return
that is responding to the news and not the other way around.

In Table VIII we extend our analysis to include more potential factors: GDP growth,
consumer prices, producer prices, industrial and manufacturing production, purchasing manager

indices (PMI), retail sales, unemployment, consumer confidence and trade balance. We include these
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additional series simply because 1) we are agnostic about which sources of macroeconomic risks the
factors proxy for and 2) the expectations and actual data are available from Bloomberg. Each
column shows the results of regressions of the following form:

T

ot = @ + ER_Dum; + B, ,Std_Surprise,; + vy, n ER_Dum; X Std_Surprise,: + &,¢, (1)

where 1, + is the one day return in percent on portfolio or factor p on day # ER_Dum; is the
expected recession dummy, Std_Surprise, . is the difference between the actual and the mean
forecast scaled by the standard deviation of the surprises in sample, B, , is the sensitivity of
portfolio or factor p to that standardized surprise, and ¥y, is the incremental sensitivity of the
portfolio or factor returns to the standardized surprise during recessions. Each set of 5 rows
represents one regression of either a factor or portfolio return on the standardized surprise listed in
the column header. To conserve space we do not display the intercept, the expected recession
dummy or the R”.

Market returns respond to macroeconomic surprises in much the way one might expect. A
surprise one standard deviation higher than the mean results in daily market returns which are 9
basis points higher for GDP shocks, 13 basis points higher for Industrial Production shocks, and 15
basis points higher for PMI shocks. Shocks to Producer Prices and Unemployment cause a decline
in daily returns of 6 and 8 basis points respectively. Consumer price inflation has a positive impact
during expected recessions, but none otherwise. Industrial production has a positive impact during
expansions and a negative impact during recessions. Perhaps this is because during bad times an
increase in industrial production forecasts suggests inventory buildup, rather than increased sales,
which will result in further depressed future production. The portfolios that make up the factors
respond similarly to the market for the most part, though the factor returns themselves largely do

not, because, as before, sensitivities cancel out in the factors.
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There are some exceptions. HMLg, returns are weakly negatively related to unemployment,
but only during recessions (as can be seen by the “Sub Surprise pval” of 0.003). Surprise
unemployment that is one standard deviation higher than the mean yields decline in returns of nearly
10 basis points (-0.071 — 0.025 = -0.096). HML, responds to Producer Price surprises, but only in
expected recessions. SMB appears to act nothing like a macro risk factor as loadings run in the
opposite direction of the market. WML acts as a hedge against improvements in the purchasing
manager index and inflation risk during expected recessions. In both cases this appears to be
because loser portfolios are much more sensitive than winners. Overall, market returns are much
more sensitive to the macroeconomic measures we examine, as are many of the portfolios that make
up the factor returns; but the factors themselves show, at best, weak associations with

macroeconomic risks — and they often act as hedges against that risk.

IV. Conclusion

In this paper we examine whether the empirical success of the size, value and momentum
factors is because they act as proxies for undiversifiable sources of macroeconomic risk. This is the
first paper to test for the macroeconomic risks that may be associated with international versions of
the three-factor and four-factor models developed by Hou, Karolyi and Kho (2011) and Fama and
French (2012). In addition, we improve on prior research by using a direct measure of investors’
expectations, thereby circumventing problems associated with using realized measures as
expectations.

In short, we find evidence that, within and across 20 developed markets, market-excess
returns do respond to changes in macroeconomic expectations in ways consistent with the market
providing a risk premium because of its exposure to macroeconomic risks. Changes in

macroeconomic expectations help explain as much as 17% of changes in monthly excess market

26



returns. For HML, SMB, and WML our evidence does not support a macroeconomic risk-base
explanation for the success of these factors. SMB, WML, and HML formed on cash-flow-to-price as
in Hou et al. (2011) (HML ;) show no statistically or economically significant relation to changes in
macroeconomic expectations consistent with their being priced due to their covariance with the
macroeconomy. Notably these findings are not due to the use of low powered tests. High and low
cash-flow-to-price and small and large-size portfolios are sensitive to innovations in real GDP
growth and inflation expectations, but the sensitivities are economically similar and statistically
indistinguishable. WML appears to reflect the impact of recessions and inflation, but it acts more as
a hedge than as a proxy for risk. We do find some evidence that when HML is formed on book-to-
market as in Fama and French (2012) (HMLy,,), it is correlated with macroeconomic risks in a
manner consistent with a proxy for these risks; however, changes in macroeconomic risk explain
such a small fraction of HMLy,,, returns, that it would be hard to make a credible argument that
HML;, is a proxy for these macroeconomic risks.

Together these findings suggest little role for aggregate macroeconomic risks in explaining
the returns to these successful factors. Recent work by Savor and Willson (2011, 2013) suggests that
macroeconomic announcements may be periods when systematic risks are particularly focused —
high systematic signal and low idiosyncratic noise — and factor models may be particularly successful;
however, our results suggest that this is likely to be true only for systematic risk related to the market
because we show that it is only market returns that consistently respond to changes in
macroeconomic expectations. Our results leave open the possibility that these factors, HML, SMB
and WML, proxy for other sources of risk that are not well captured by macroeconomic measures or

possibly even persistent mispricing. We leave such studies for future research.
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Figure 1. U.S. Market Return, Forecast US GDP Growth, Inflation and NBER Recessions

This figure plots the U.S. value weighted market return, along with forecast GDP growth and forecast inflation. Returns
are from Datastream and forecasts are from Consensus Economics. The grey regions indicate “expected recessions,”
that is, the 14.2% of months with the lowest forecast 2-year compound GDP growth.
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Table III. Correlation Coefficients

This table shows Pearson correlation coefficients between the variables in our sample. The data has been pooled across
all markets before calculating the correlation coefficients.

EY 2 £ 5 = 3 @8 8 £ ¢ OE S OE B OB ORES
5 % 2 4 £ 0 0 &g £ &£ & 9 8§ & B AigH
~ g g < E E < < < 25
= < 5
H

Mkt. Return (tr -

) 1.00

SMB 041 1.00

HMLgm 0.09 0.13 1.00

HMLcrp 0.01 -0.06 0.31 1.00

WML -0.27 -0.03 -0.10 0.06 1.00

GDP -0.05 0.02 0.00 0.01 0.09 1.00

A GDP 0.05 0.02 0.00 -0.01 0.06 0.32 1.00

Inflation 0.05 002 0.02 003 0.02 0.26 -0.06 1.00

A Inflation -0.06 0.01 0.03 0.01 0.07 0.09 0.12 0.09 1.00

Prod. -0.06 0.03 0.02 0.03 0.08 0.85 0.22 0.22 0.10 1.00

A Prod 0.03 0.06 0.04 -0.04 0.00 020 0.65-0.09 0.11 025 1.00

Con. -0.08 0.04 0.00 -0.01 0.12 0.83 0.27 0.21 0.10 0.54 0.16 1.00

A Cons. -0.01 0.03 -0.03 -0.04 0.08 0.20 0.54 -0.02 0.18 0.16 0.39 0.29 1.00

Wage -0.03 -0.04 0.01 003 0.08 0.34-0.02 0.75-0.01 0.42 0.01 0.16 -0.01 1.00

A Wage -0.04 0.02 0.00 0.02 0.06 0.17 0.28 0.06 0.26 0.13 0.20 0.16 0.25 0.11 1.00

Term Spread 0.04 -0.03 -0.05 -0.03 0.01 -0.30 0.01 -0.46 0.01 -0.18 0.08 -0.19 0.00 -0.45 0.01 1.00

Dividend Yield ~ 0.03 0.07 -0.02 0.01 -0.06 -0.31 -0.29 0.19 -0.04 -0.34 -0.22 034 -0.24 0.27 -0.06 0.09 1.00

Short Rates

-0.04 0.03 0.03 0.03 0.01 0.21 -0.05 0.81 -0.01 0.23 -0.03 0.18 0.01 0.74 0.03 -0.63 0.09
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Table VIII. Macroeconomic Surprises and Factor Returns

This table shows results of regressing daily factor and portfolio returns in percent on macroeconomic announcement
surprises. We require a minimum of 50 announcements for a given announcement from a market to be included. The
same type of announcement must occur in at least 10 countries to be included. The sample refers to daily data on
macroeconomic forecasts and USD returns for 20 markets from November 1996 until April 2013. Standard Errors are
clustered on both matket and time (year/month). Stars denote 10% (*¥) and 5% (**) significance respectively. “Sub
Surprise pval” presents the p-values from partial F-tests examining whether the coefficient on “Surprise” and “ER x
Surprise” sum to zero. Expected Recessions dummies are suppressed for brevity.
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Table VIII. Macroeconomic Surprises and Factor Returns (Continued)
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