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International Price and Earnings Momentum

ABSTRACT

We find that price and earnings momentum are pervasive features of international equity mar-
kets even when controlling for data snooping biases. Earnings momentum appears to be a crucial
driver of price momentum in many markets. While we fail to link momentum to macroeconomic
risks, we find momentum profits to be driven by high information uncertainty stocks. Hence,
momentum may well be rationalized in a model of investors underreacting to fundamental news.
Moreover, momentum strategies typically work best when limited to stocks with high idiosyn-
cratic risk or higher illiquidity. Hence, limits to arbitrage deter rational investors from exploiting

the anomaly.
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According to the Oxford Dictionary, momentum is a force that is gained by movement. Price
momentum entails the observation that past winning stocks continue to deliver superior returns in the
short run while past losing stocks subsequently continue to disappoint. Likewise, earnings momentum
refers to the observation of momentum in stock prices following the direction of analysts’ earnings
forecast revisions. Both phenomena have been documented for the U.S. by Jegadeesh and Titman
(1993) and Chan, Jegadeesh, and Lakonishok (1996) in the early nineties. Moreover, Rouwenhorst
(1998) and Griffin, Ji, and Martin (2003, 2005) evidence that the momentum effect carries over to

many developed international markets in terms of magnitude and persistence.

Within this paper we confirm that price and earnings momentum are constantly defying capital
market efficiency in international equity markets. Usually, this observation is being rationalized by
either risk-based or behavioral-based explanations. However, such explanations are only meaningful
if the momentum anomaly is not spurious in the first place. Especially, when a vast number of strate-
gies is being tested around the globe, some strategies tested may excel by chance alone. Statistically
speaking, there is a need to control for data snooping biases given the multitude of tests involved.
While researchers have long been aware of data snooping biasesﬂ common statistical procedures are
not always optimal in terms of power, and hence they are most likely to reject any given anomaly.
However, we aim to detect as many countries as possible where the momentum anomaly actually
exists. We therefore employ the recent proposal of Romano and Wolf (2005), which achieves im-
provements in power due to its stepwise nature and use of studentized test statistics. While Leippold
and Lohre (2008a, 2008b) document that Sloan (1996)’s accrual anomaly and the dispersion effect
of Diether, Malloy, and Scherbina (2002) are not robust to this battery of tests, we find that both
price and earnings momentum are fairly persistent with regard to data snooping biases. Hence, the
phenomenon is even more intriguing and the need for a sound economic explanation of the origins

of momentum is apparent.

In examining the link between both momentum anomalies, we test the recent conjecture of Chor-
dia and Shivakumar (2006) who claim that price momentum is merely a noisy proxy for earnings
momentum in the U.S.. This explanation is intuitive, since price momentum may well be rational-

ized in a model of investors underreacting to fundamental news as represented by earnings revisions.

!See Lo and MacKinlay (1990), Sullivan, Timmermann, and White (1999), and White (2000).



Along this line of reasoning, we check whether this explanation constitutes a broad pattern in a large
sample of 16 European countries. Our findings are as follows. First, while we replicate the result
of Chordia and Shivakumar (2006) for their sample period ending in 1999, the conjectured pattern
has recently become more subtle. During the market frenzy at the end of the nineties, we observe
a decoupling of price and earnings momentum in the U.S.; which suggests that this period may be
dominated by investors’ over- instead of underreaction. Second, considering an aggregate European
momentum strategy, we find that European price momentum appears to be a manifestation of earn-
ings momentum throughout the whole twenty-year sample period. Third, while we cannot replicate
this argument in all European countries, there is considerable evidence that earnings momentum is

a crucial determinant in explaining price momentum for most countries.

Having established a link between both anomalies, we are still in need of a deeper rationale
for the momentum effect. In further examining the international momentum phenomena, we fail
to establish momentum as a proxy for macroeconomic risk. Rather supporting a behavioral-based
argument, we find momentum strategies to be most profitable when restricted to winner and loser
portfolios characterized by proxies of high information uncertainty. In other words, the noisier
the fundamental information, the slower its incorporation into prices, which is in accordance with

underreaction of investors.

Regardless of the origins of momentum, be it risk or behavioral biases, it is most puzzling why
the anomaly is not arbitraged away. While various market anomalies are found to falter following
their publication, see Schwert (2003), momentum does not. To explain this observation, Korajczyk
and Sadka (2004) and Lesmond, Schill, and Zhou (2004) detect trading costs to be the single most
important impediment to successfully implement momentum strategies in the U.S.. The amount of
trading costs is not only driven by the huge turnover but also by liquidity risk. Hence, Chordia,
Goyal, Sadka, Sadka, and Shivakumar (2007) accordingly find the post-earnings-announcement drift
to be confined to illiquid securities. Even more so, Liu (2006) constructs a liquidity-augmented
asset pricing model that almost captures the abnormal returns of standard U.S. price momentum
strategies. In a related vein, Arena, Haggard, and Yan (2008) resolve this puzzle for the U.S. by

showing that momentum profits are especially pronounced for stocks with high idiosyncratic volatility



which suggests that the momentum phenomenon persists, since any arbitrageur wishing to exploit
the anomaly is limited by high arbitrage costs. In substantiating this claim, we provide additional

evidence that international momentum strategies appear to be mostly limited to highly illiquid stocks.

The paper’s structure is as follows. In Section [l we review prior evidence on the momentum
anomalies both in the U.S. and in European markets. Section [l presents the data we use for our
study. In Section [T} we establish the traditional analysis of momentum anomalies in European equity
markets. In Section [M, we subject both anomalies to recent methods of multiple testing. Section [\
examines the interplay of both anomalies. Section [Vl further explores the link of momentum to the

macroeconomy and its interaction with information uncertainty and liquidity. Section [VTIl concludes.

|. Review of Momentum Strategies

A. Price Momentum

Momentum in individual stock prices has first been documented by Jegadeesh and Titman (1993)
and their approach to quantify price momentum has become the industry standard. They consider
a portfolio that is long in the winner decile and short in the loser decile. These decile portfolios arise
from several winner and loser portfolios based on overlapping time periods. The stocks are ranked
monthly according to their performance over the last six months and assigned accordingly to the
respective quintile portfolios. These are held for six months. Hence, the winner or loser decile of
the associated price momentum strategy of a given month is made up of six portfolios. Jegadeesh
and Titman (1993) find such a price momentum strategy to earn more than 1% above the risk-free
rate per month. Even though the decile portfolios usually consist of smaller sized companies with
high beta risk, the associated hedge strategy’s return cannot be fully explained by significant size or
market exposure. The fact that the momentum anomaly is not arbitraged away and still persists is

even more intriguing, see Jegadeesh and Titman (2001).

In explaining the phenomenon of U.S. price momentum, Jegadeesh and Titman (2001) examine
post-holding period return patterns of momentum portfolios. These patterns favor a behavioral

explanation of momentum to be triggered from market participants’ under- or overreaction to new



information. Overreaction will drive stock prices to levels that are not fundamentally justified, giving
rise to a subsequent reversion back to their initial level. On the other hand, given limited information
processing capabilities, investors may underreact to news which may positively effect a company’s
fundamental value. Since overconfidence likely causes investors to cling to their original views, this
fundamental news may only gradually transmit into the company’s stock price. In this case, one

obtains a flat post-holding period return of a momentum strategy.

Not only is the price momentum anomaly confined to the U.S., it has also been documented
in several international studies, such as in Rouwenhorst (1998) for Europe and more recently in
Griffin, Ji, and Martin (2003, 2005) for a large set of countries. While Rouwenhorst (1999) finds
emerging markets to exhibit price momentum, Bekaert, Erb, Harvey, and Viskanta (1997) contend

that momentum in these markets are less consistently profitable.

B. Earnings Momentum

Ball and Brown (1968) have first documented the phenomenon of post-earnings announcement drift
which encompasses the tendency of stock prices to drift in the direction suggested by recent earnings
surprises. This observation is most likely caused by investors with bounded rationality failing to
fully appreciate the earnings information, which results in a delayed price response, see Bernard and
Thomas (1989). While studies on the post-earnings announcement drift rely on some measure of
realized earnings surprise, one may also resort to analysts’ earnings forecasts as a more direct measure
of earnings expectations. Doing so provides a more timely measure, given that non-U.S. companies
usually report earnings on an annual basis as opposed to quarterly reporting. The investment strategy

building on the above metric is typically referred to as earnings momentum.

The implementation of the earnings momentum strategy is similar to the one of price momentum.
However, companies are not being ranked dependent on the level of prior returns but prior earnings
revisions. As in Chan, Jegadeesh, and Lakonishok (1996), we build a moving average of cumulated

revisions over the prior six months to capture the change in earnings expectations:
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where f;; is the consensus estimate in month ¢ of the i-th company’s earnings for the current fiscal
year, as provided by the Institutional Brokers’ Estimate System (I/B/E/S). The resulting difference,
the monthly revision, is then scaled by the prior month’s stock price. We go long in the highest
earnings revisions quintile and short in the lowest quintile in any given month according to the value
of REV 6. Given a holding period of six months, the resulting hedge strategy’s long leg consists of

six overlapping portfolios, as does the short leg.

C. Linking Price and Earnings Momentum

It is straightforward to speculate as to whether price and earnings momentum may reflect the very
same mispricing or behavioral bias. In fact, prior studies like Chan, Jegadeesh, and Lakonishok (1996)
find that the U.S. momentum effect is concentrated around subsequent earnings announcements and
show that price momentum may partially be explained by underreaction to earnings information.
However, they contend that price momentum is not subsumed by earnings momentum, since each
ranking variable has some incremental predictive power for future returns. This view is shared by
Griffin, Ji, and Martin (2005), who analyze both momentum strategies in an international context.
Given that Hong and Swaminathan (2003) only detect price momentum in countries that also exhibit
earnings momentum nevertheless makes the case for a closer relation of the two anomalies. Indeed,
Chordia and Shivakumar (2006) show that U.S. price momentum appears to be a manifestation of

earnings momentum for the period from 1972 to 1999.

[I. Data

A. Sample Selection

We use a comprehensive sample of companies domiciled in 17 equity markets, 16 European markets
and the U.S., covering the period from 1987 to 2007. All data has been gathered from Datastream

including I/B/E/S earnings revisions data.

Table [l contains information on the sample countries classified by region. We collect companies



for each country by merging the live and dead research lists provided by Datastream on July 2, 2007
and thereby obtain a total number of 65,925 companies. To arrive at our final sample, we have pruned
the initial country research lists as follows. First, we adjust each country list for secondary issues
and cross-country listings to prevent double-counting. In particular, we extract 30,552 companies.
Hence, only one half of the initial list does refer to major listings. Second, we screen for non-equity
issues, i.e., we exclude investment trusts, ADRs, and the like. Third, we also exclude OTC stocks
and stocks that are only listed on regional exchanges. Following these two screens, we are left with
16,662 companies. We further exclude those having market capitalization below 10 million USD,
which leaves us with a final sample of 13,291 companies. Almost one half are U.S. companies and
the biggest five markets comprise some 80%. To avoid survivorship bias, the sample includes 4,550
“dead” companies, i.e., one third of the whole sample, ranging from 16.9% for Greece to 52.2% for
Portugal. The label “dead” applies to companies in extreme distress and to those being merged,

delisted, or converted.

Since we aim to investigate price and earnings momentum strategies, we additionally check the
coverage of return and earnings revisions data. Unsurprisingly, the coverage for return data is
close to 100% in each country, on average 98.4% of the companies do exhibit at least one return
observation over the course of the sample period. As for the earnings estimates, these figures are
more fragmentary. However, the average coverage still amounts to 75.5% spanning a range from
62.6% (Belgium) to 94.1% (Spain). Note that our sample contains a certain amount of penny stocks
that will not be included in the momentum strategies. We do not discard them right away, since being
a penny stock is not a static firm characteristic. In particular, we do not invest in companies with
stock price below 5$ at the beginning of a given month. To give an idea of the investment universe’s
size over time, we provide the absolute number of companies to be considered for the momentum
strategies across countries in Table [ All in all, we have 59,394 firm-years for the momentum
strategies of which one half is concentrated in the U.S. (32,905 firm-years), followed by France (4,255
firm-years) and the U.K. (4,188 firm-years). Note that the number of available companies increased

over the years. However, the 1999 peak is followed by a slight setback.



B. Return Data

We consider monthly stock returns in local currency inclusive of dividends by employing total re-
turn figures. To represent the respective markets, we choose broad market indices as compiled by

Datastream and 3-month-T-bills serve as a proxy for the risk-free rate.

Ince and Porter (2006) show that the price momentum effect cannot be detected in the U.S. when
naively using raw Datastream data, an observation that appears to extend to other international
markets as well, see Leippold and Lohre (2008a). For curing these data issues, Ince and Porter
(2006) propose two major adjustments. One is to remove non-common equity from the respective
country research lists and the other is to screen for irregular return patterns. Since the former has
already been dealt with when deleting secondary issues, we merely have to address the quality of
return data. We follow Ince and Porter (2006) in adjusting the return data to allow for reasonable

statistical and economic inferences.

Interestingly, we find our comprehensive sample to be hardly confounded by erroneous return
data. For instance, the U.S. only requires to change 99 return observations which represents 0.01%
of all observations. This fraction is even smaller for Europe for which we adjust 54 observations across
all 16 countries. We assume that Datastream has significantly corrected the database in response to
the objections of Ince and Porter (2006). Still, the remaining issues might severely affect statistical

inferences and weeding them out renders us even more comfortable with the quality of data.

[1l. Detecting Price and Earnings Momentum

A. Risk and Return

We next report descriptive statistics of momentum-based quintile portfolios by country. In computing
momentum portfolio returns, we follow the standard approach of Jegadeesh and Titman (1993) that
stipulates the use of overlapping portfolios as described in the previous section. Tables [Tl and [V
give average monthly buy-and-hold return and volatility figures together with two risk proxies, size

and beta.



First, we assess the profitability of the price momentum hedge strategy by considering the return
differential along with its ¢t-statistic. For the U.S., we obtain a monthly hedge return of 79 basis points
at a monthly volatility of 4.4% giving rise to a t-statistic of 2.80. The latter is even higher for the
European hedge strategy providing a return of 119 basis points per month but at a lower volatility.
Further, using the t-statistic metric, we identify 12 European countries that have anomalous returns
on a 5% level or better. If we relax the significance level to 10%, Norway appears to be anomalous
as well, leaving Austria, Ireland, and Spain as the only countries for which price momentum is
not significant, albeit positive. All in all, we recover prior evidence of pronounced international

momentum effects as documented by Rouwenhorst (1998) and Griffin, Ji, and Martin (2003, 2005).

While the loser quintile is sometimes contributing to the return spread, we note that the lion’s
share is due to the winner quintile. This finding confirms prior evidence that a long-only investor
may well benefit from an according momentum strategy. However, the extreme quintile portfolios
are the riskiest across all countries, since the winner and loser portfolios prove to be more volatile
than the portfolios with less extreme price momentum. To judge a systematic risk bias of these

portfolios, we compute betas according to the classical regression

(2) Rit — Rpt = o + Bi(Rme — Rrpt) + €t

where R;; denotes the return of quintile 7, Rg; is the risk-free rate and Rj;; is the market return of
the respective country. For more than half of the countries, the extreme quintile portfolios exhibit
high betas, while the remaining portfolios appear to be homogeneous in terms of beta. Moreover,
in 14 countries we obtain the highest betas for the loser quintile. Also, there is a size bias for
the two extreme quintile portfolios. When we examine size, measured in terms of the logarithm of
market value, we find that the two extreme portfolios are mostly populated by smaller companies.
Again, the bias is more severe in the loser quintile, which may in turn explain its conspicuous market
exposure. Concerning the price momentum strategy, we usually observe betas that are slightly

negative suggesting that one may partially hedge against downside moves of the market.

Regarding earnings momentum, the U.S. strategy earns 58 basis points per month at a volatility

that is only half the size of the price momentum volatility. Thus, the according t-statistic of 4.11



is more convincing. This observation of improved risk-adjusted performance also applies to the
European earnings momentum strategy with a return of 83 basis points per month at 1.71% volatility,
giving a t-statistic of 7.52. Across Europe, Tables [l and [V give rise to 13 significant return
differentials while the remaining countries also show positive differentials. These usually reflect the
general pattern of price momentum outperforming earnings momentum in terms of return at the cost
of higher volatility. Even though earnings momentum exhibits less volatility, risk-mitigating effects
with regard to market volatility do only occur in some countries. Compared to price momentum,
these earnings momentum differentials seem to be driven less often by the short leg. Again, the
extreme quintile portfolios are more risky than the middle portfolios. However, in contrast to price
momentum the long leg has less beta exposure while the short leg of the earnings momentum strategy
has a large exposure to this factor. Also, the earnings momentum strategy exhibits negative betas

that are usually smaller in absolute terms than those of the according price momentum strategy.

[Figure 1 about here.]

In the upper graphs of Figure [l we plot the cumulative returns of the winner and loser quintiles
of the earnings and price momentum strategies together with the evolution of an equally-weighted
market portfolio. By inspecting the cumulative wealth of the extreme quintiles for the U.S., we
find already strong support for the findings in Chordia and Shivakumar (2006), namely that price
and earnings momentum are closely related. For both earnings and price momentum, the loser and
the winner quintile portfolios move almost in sync. In addition, the loser portfolio stays well below
the market portfolio and the winner portfolio stays well above it. We observe a similar behavior in
Europe. However, both legs of the price momentum strategy are shifted upwards as compared to

their earnings momentum counterparts.

Also, inspecting the cumulative momentum returns for the U.S. and Europe over time in the
lower graphs of Figure [l confirms the above statements. Both, price and earnings momentum, seem
to be closely tied. Over the nineties, the respective return paths nearly coincide. However, the
earnings momentum strategy is smoother. While this observation has already been deduced from
the descriptive statistics, we additionally learn that the higher volatility figures mainly arise over an

extended but limited period following the burst of the technology bubble in 1999. Hence, though



usually sailing in safe waters, a price momentum investor may experience very turbulent times with

volatility well in excess of common market levels.

B. Time-Series Regressions

Since most of the hedge strategies are highly volatile, we wonder whether their high returns are solely
compensating for risk. To further examine the performance of our strategies, we therefore check if
the long-short portfolio returns can be attributed to common risk factors. We adopt the standard

approach of Fama and French (1993) and estimate a regression model of the form

(3) Rri — Rsy = o+ B(Rye — Rrpe) + YRsnvipe + ORu ML + €t

where Rp; — Rg; is the return difference of the respective hedge strategy, i.e., the long leg minus
the short leg. Regarding the common risk factor portfolios, we compute country-specific factors as
follows. The market return Rj;; is represented by some broad market index, the size factor Rgasp:
is mimicked by a small cap index minus the risk-free rate, Rgcy — Rp¢, and the value factor Rygasrs
is the difference between a value index and the corresponding growth index, Ry; — Rge. Given the
factor structure in (Bl), we can identify the alpha generated by the hedge strategy net of common

risk factors.

Table [Vl displays the results of a Fama-French regression for price momentum according to equa-
tion ([B) that uses 240 monthly returns spanning the period from July 1987 to June 2007. Across
all countries, the risk factors explain most of the variation of the loser and winner quintiles’ excess
returns, thus confirming our descriptive analysis in the previous section. However, concerning the
long-short strategies, we note that the model’s explanatory power is generally low, confirming prior
evidence as in Fama and French (1996). The resulting alphas are positive and significant at the
5%-level for 15 out of 17 countries, whereas Ireland and Austria are the exception to the rule. Note
that the hedge strategies are also promising in terms of economical significance. Except for Austria,
Ireland, and Spain, 14 countries generate monthly alphas in excess of 90 basis points, the Greek
alpha even amounts to 217 basis points, followed by 134 basis points for Denmark and 128 basis

points for Germany. Across countries, we note that the alphas are mostly driven equally by the long

10



and the short leg, with a slight tendency towards the long leg. However, the U.S. alpha of 101 basis

points is almost entirely due to the short leg.

Table [Vl gives the analogous results of the Fama-French regression for earnings momentum
which is not captured by common risk factors as well. All countries exhibit positive alphas that are
significant on a 5%-level in 16 cases—the odd one out is Greece. Hence, this analysis significantly
hardens our pure return diagnostics. As for the sources to the earnings momentum alphas, we note

that long and short legs contribute in equal shares.

To further examine the evolution of both hedge strategies over time, we compute the related
alphas for the U.S. and Europe via trailing Fama-French regressions according to equation (Bl). We use
a 36-month window and plot the resulting alphas in the upper graphs of Figure Pl for price momentum
and in the lower graphs of Figure B for earnings momentum. To address statistical significance,
we additionally provide 95% confidence bands. Regarding price momentum, the hedge strategies’
alphas prove to be consistently positive throughout the sample period. While the evolution of price
momentum alphas is rather volatile, earnings momentum alphas behave more steadily. Interestingly,
the U.S. momentum strategies have experienced severe drawdowns at the end of the nineties while

European momentum strategies have not faltered.

[Figure 2 about here.]

IV. Momentum Strategies and Data Snooping

From the previous section we learn that 15 out of 17 countries exhibit positive and significant price
momentum alphas and 16 exhibit positive and significant earnings momentum alphas. However, these
alphas may be spurious, since they arise from single hypothesis tests performed for each country.
Therefore, we will subject both momentum strategies to recent econometric methods that additionally
account for multiple testing. These testing procedures either control for the familywise error rate

(FWE) or the Ealse discovery proportion (FDP). Below, we will briefly introduce the concept behind
these methods

2For an overview, see Lehmann and Romano (2005, Chapter 9).
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A. Accounting for Multiple Testing

When simultaneously testing several, say S, trading strategies against a common benchmark, some
strategies may outperform others by chance alone. For instance, extensive re-use of a given database
or testing one investment idea on various markets of similar nature are prime examples. The latter
case applies to our setting, since we wish to detect anomalies in several equity markets simultaneously.
Our tests in the previous section declare a momentum anomaly for a specific country, if the respective
alpha is statistically proven positive “beyond any reasonable doubt.” Hence, there is a small chance
that a wrongly identified anomaly passes the test. However, this logic assumes that only one country
is tested. If many countries are tested at the same time, it may become more likely that some
countries’ momentum will be wrongly identified as anomalies. Therefore, we must carefully combine
the individual hypotheses into multiple testing procedures that control for the possibility of data-

snooping biases.

A.1. Methods Based on the FWE

The traditional way to account for multiple testing is to control the familywise error rate, defined as
the probability of rejecting at least one of the true null hypotheses. If this objective is achieved, one
can be confident that all hypotheses that have been rejected are indeed false (instead of some true
ones having been rejected by chance alone). Many methods that control the FWE exist, the simplest
one being the well-known Bonferroni (1936) method, which consists of a plain p-value adjustment,
i.e., the initial significance level « is divided by the number of hypotheses under test. Evidently, this
method is strict and would result in an outright rejection of any momentum anomaly in all countries.
However, it is also important to use a method that provides as much power as possible so that false

hypotheses have a chance of being detected.

Romano and Wolf (2005) note that the conservativeness of classical procedures like the one of
Bonferroni (1936) is due to the fact that these methods assume a worst-case dependence structure
of the test statistics. For instance, if we consider the extreme case of all hedge strategies yielding the
very same alpha, then individual tests should be carried out at the level o, which obviously is more

powerful than the Bonferroni (1936) method. Hence, accounting for the true dependence structure

12



is important. In our set-up, we would like to detect as many countries as possible in which the
momentum anomaly actually exists. In this respect, the recent proposal of Romano and Wolf (2005)
appears to be the state of the art. On the one hand, it improves upon Bonferroni-type methods
based on the individual p-values by incorporating the dependence structure across test statistics.
On the other hand, it improves upon the bootstrap reality check of White (2000) by incorporating
a stepwise approach and by employing studentized test statistics. We briefly describe this k-StepM

method in Appendix A, which ultimately returns a confidence region for the return or the alpha.

A.2. Method Based on the False Discovery Proportion (FDP)

When the number of hypotheses under test is very large, the error control may be based on the
false discovery proportion rather than on the familywise error rate. Let F' be the number of false
rejections arising from a multiple testing method and let R be the total number of rejections. We
define the FDP as the fraction F/R, given that R > 0. Otherwise, the FDP is zero. A multiple
testing method controls the FDP at level a if P(FDP > 7) < «, for any P, at least asymptotically.

Typical values of v are 0.05 and 0.1.

Romano, Shaikh, and Wolf (2008) present a generalized version of the StepM method that allows
for controlling the FDP, the FDP-StepM,, method. The method is somewhat complex and the
reader is referred to the paper for the details. However, the first step of the method is easy to
understand and works as follows. Consider controlling the FDP with v = 0.1. The method starts
with applying the StepM method. If less than nine hypotheses are rejected, the method stops. If
nine or more hypotheses are rejected, the method continues and some further hypotheses might be

rejected subsequently.

Romano, Shaikh, and Wolf (2008) compare the k-StepM methods to competing methods by
means of a simulation study and two empirical applications. They find that all of the methods
provide control of the respective error rates. However, the FWE control is too strict, but generalized
error rates such as the k-FWE or the FDP allow for more power. Also, the StepM methods turn out
to be more powerful than those methods that do not account for the dependence structure of test

statistics. Therefore, the methods related to StepM are most suitable for our purpose.
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B. Is Momentum Due to Data Snooping?

Reconciling the results of the traditional analysis, we are left with 15 positive and significant price
momentum alphas and 16 positive and significant earnings momentum alphas. Since this result could
have occurred by chance alone, we need to account for multiple testing issues using the methods

presented above.

To control the FWE, we consider the k-StepM method for £ = 1 which is the appropriate choice
given the number of strategies under study. To control the FDP, we pursue the FDP-StepM,, using
~v = 0.1. We keep the significance level constant at 5% across all multiple testing procedures and
we present results for the return of the hedge strategies as well as their alphas arising from the
Fama-French time series regressions. To account for potential serial correlation in the return series,
we use a kernel variance estimator based on the Parzen kernel to studentize the test statistics, see
Andrews (1991). The bootstrap method is the stationary bootstrap with an average block size of 12

months

Panel A of Table Il reports the countries’ return statistics for price momentum. We provide the
lower confidence band ¢; for the returns using studentized test statistics according to the StepM and
FDP-StepM, method, respectively. Since we are in a one-sided test setting, we give the lower limits
of the confidence interval as computed in the last step of the respective method. The value in the
column labeled rej equals 1 if 0 ¢ [¢;,00), which indicates the rejection of capital market efficiency

and suggests the presence of an anomaly in the respective country.

Concerning the results for the price momentum returns, we observe 13 rejections by the StepM
method. Thus, the FDP-StepM,, is not equivalent to the StepM, since the number of rejections

exceeds nine. Moreover, the FDP-StepM,, rejects market efficiency for 15 countries.

Panel B of Table [VTIl displays the multiple testing results using the Fama-French price momentum
alphas as test statistics. With this metric, price momentum is found to be overwhelmingly robust to
data snooping. Already the StepM method yields 16 rejections of capital market efficiency. Hence,

the results mirror those of the naive screen that are also obtained using the FDP-StepM,,.

3Using the stationary bootstrap with an average block size of six months leaves results virtually unchanged.
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As for the earnings momentum strategies, Table [Tl reveals results that are qualitatively similar
to the ones obtained for price momentum. However, considering returns as test statistic, the StepM
gives only nine rejections of capital market efficiency, while the FDP-StepM., method rejects 16
countries. Considering alphas as test statistic, the StepM method detects 15 and the FDP-StepM,,

method 16 significant alphas.

In closing this section, we conclude that the detected price and earnings momentum anomalies
are confirmed by our battery of tests that account for multiple testing issues. By and large, both

phenomena prove to be quite persistent and raise the need of sound economic inference.

V. Linking Price and Earnings Momentum

Having ruled out data snooping biases as possible explanations to the momentum effects, we will
further delve into the economic nature of these phenomena. In fact, one may wonder whether both
price and earnings momentum may be traced back to similar sources, be it a behavioral bias or a

compensation for risk.

A. Correlation of Price and Earnings Momentum

When inspecting the cumulative returns in Figure [[l we have already noted that price and earnings
momentum do follow very similar return paths. To quantify this similarity, we simply compute
the correlation of selected price and earnings momentum portfolios in Table VITIl In particular,
we compare portfolios with identical price and earnings momentum ranking. For instance, in the
U.S. we observe a correlation of 0.933 between the loser portfolio and the portfolio with the lowest
earnings revisions. The winner portfolio is also highly correlated with the highest earnings revision
portfolio, exhibiting a correlation of 0.902. Unsurprisingly, these figures are significantly different
from zero. Moreover, this relation also holds in the remaining countries with the same order of
magnitude. Most of the correlations range between 0.8 and 0.95. However, among the different

countries’ quintile portfolios, the winner quintiles usually have the smallest correlation.

Given these results, we suspect the price and earnings momentum hedge strategies to be positively
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correlated as well. Indeed, while Greece unsurprisingly exhibits rather zero correlation, all of the
remaining time series of returns exhibit significantly positive correlation with correlation coefficients
between 0.161 and 0.670. Among the 17 countries, we find ten (seven) with correlation in excess of 0.3
(0.4). We also compute the correlation of price and earnings momentum alphas using the respective
time-series arising from the trailing Fama-French regressions of Section [ While the resulting
correlation figures often exceed those of the return time series, Spain has a negative correlation and
for two countries, the alphas’ correlation is not distinguishable from zero. These countries are the
U.S. and Greece. Especially for the U.S., this observation is unanticipated given a return time series
correlation of 0.319. Nevertheless, the general pattern of alpha correlations is consistent with the

return correlations, giving 15 significant figures ranging from 0.224 (Switzerland) to 0.630 (France).

B. Does Earnings Momentum Subsume Price Momentum?

So far we have compiled considerable evidence that price and earnings momentum are closely con-
nected in the U.S. and several European markets. In fact, Chordia and Shivakumar (2006) show
that the U.S. price momentum alpha vanishes when additionally controlling for earnings momentum,
while the U.S. earnings momentum alpha is robust when vice versa controlling for price momentum.
Chordia and Shivakumar (2006) thus reason that price momentum is just a noisy proxy for earnings
momentum. While this reasoning is quite persuasive, we wonder whether this observation carries
over to other markets. Therefore, when testing for price momentum, we extend the Fama-French

setting of Equation @) to a four-factor model by adding an earnings momentum factor:

(4) Riy — Rsy = a+ B(Rye — Rpe) + YRsyvpe + ORuvine + CRpyvine + €,

where Rpprne refers to the returns of the earnings momentum strategy (positive minus negative
earnings revisions). Accordingly, Table [X] contrasts the Fama-French results to those of the above
four-factor model for all countries’ respective hedge strategies. For the U.S. and the aggregate
European strategy, we additionally give the results for the quintile portfolios. While the returns of
the quintile portfolios are usually reasonably captured by the Fama-French factors, the returns of the

price momentum strategies are not. Even though these strategies sometimes load to one common
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factor or another, the adjusted R?s are typically quite low. Only for the U.K., France, and Germany

do we observe two-digit adjusted R2s.

Considering the alphas of quintile portfolios, we note a monotonic increase from loser to winner
portfolios. For instance, the monthly U.S. price momentum alpha of 101 basis points results from
-90 basis points for the loser quintile and from 11 basis points from the winner quintile. However,
this huge spread is fairly persistent when controlling for the earnings momentum factor. The loser
quintile’s alpha is -80 basis points and the winner quintile’s alpha reduces to 1 basis point. As a
consequence, the U.S. price momentum is still significant under the four-factor model, contrasting

with the results of Chordia and Shivakumar (2006).

The general pattern in Europe is different. For instance, for the European strategy we observe
the following. While the Fama-French model attains an adjusted R? of 9.4%, the four-factor model
explains 42.9% of the variation in European price momentum returns, cutting down the Fama-
French alpha of 146 basis points to insignificant 16 basis points. Across all countries, the addition of
the earnings momentum strategy in (Hl) seems reasonable, since many portfolios exhibit significant
loadings to this factor. In particular, the adjusted R? of the hedge strategies usually increases by a
considerable amount. In this sense, all countries’ price momentum alphas are clearly reduced in the
four-factor model and so are the corresponding t-statistics. The latter reductions imply statistical
insignificance in seven out of 16 European countries. The price momentum alphas of Germany,
Switzerland, France, Spain, Portugal, the Netherlands, and Finland are subsumed by the respective

earnings momentum factor.

According to Chordia and Shivakumar (2006), for earnings momentum to be the crucial driver of
price momentum, the former should be robust when controlling for the latter. Hence, we determine

the earnings momentum alphas arising from the following four-factor model

(5) Rrt — Rst = a+ B(Ryt — Rre) + YRsyve + ORu e + nRw e + €,

where the original Fama-French model is augmented by the return of the price momentum strategy,
Rw e (winner minus loser). In Table [XI we contrast the Fama-French results to those of the

above four-factor model for all countries’ respective hedge strategies. As before, results for the
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quintile portfolios according to the U.S. and the European aggregate strategy are also depicted.
Again, we note that the additional factor leads to a considerable increase in statistical fit. In fact,
the adjusted R? of the Fama-French model and the four-factor model almost resemble the figures
obtained in the price momentum case. Consistent with Chordia and Shivakumar (2006), the U.S.
earnings momentum alpha remains large at 72 basis points with a highly significant t-statistic of
5.14. Given that the European earnings momentum alpha has a t-statistic of 6.76, we suspect that
this observation carries over to other countries. Indeed, 13 of 15 original European anomalies remain
significant after controlling for price momentum. Only Italy and Norway do cease to have significant

earnings momentum alphas.

To summarize, among 17 countries we initially find 15 countries exhibiting significant price mo-
mentum alphas in a classical Fama-French setting. Among these 15 countries, seven countries follow
the explanation offered by Chordia and Shivakumar (2006), i.e., earnings momentum subsumes price
momentum. These countries include Germany, Switzerland, France, Spain, Portugal, the Nether-
lands, and Finland. Among the eight remaining four-factor price momentum anomalies, five coun-
tries also have four-factor earnings momentum anomalies (the U.S., U.K., Belgium, Sweden, and
Denmark). Two countries’ earnings momentum alphas cease to be significant (Italy and Norway)
and Greece exhibits no earnings momentum at all. In summary, we obtain an aggregate FEuropean
pattern that suggests a translation of Chordia and Shivakumar (2006)’s argument to European equity

markets. Thus, it is all the more surprising why we are refuting their rationale for the U.S..

To uncover whether this reasoning may be confined to special circumstances, we investigate the
time series of price momentum alphas arising from a trailing regression. First, we consider price
momentum and contrast the respective Fama-French alpha (dashed line) and the four-factor alpha
(solid line) in the upper graphs of Figure Bl For the U.S., we see that the large Fama-French alpha
is substantially reduced when additionally controlling for earnings momentum. However, by the
end of 1999, which coincides with the end of the sample period in Chordia and Shivakumar (2006),
this relation breaks down for some years. Obviously, price and earnings momentum have decoupled
following the burst of the tech bubble. This reasoning supports the general view that earnings

momentum typically will be a result of investors’ underreaction to fundamental news, while the
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market frenzy at the end of the nineties is more likely the result from overreaction. In addition, our
finding suggests that U.S. investors will most likely have put less weight on earnings information
following several accounting scandals at the beginning of the century. On the other hand, the
European Fama-French price momentum alpha is literally neutralized by the earnings momentum
factor for the whole sample period. Hence, while earnings momentum is a crucial driver of price

momentum, there seem to be other forces at work, too.

[Figure 3 about here.]

VI. Origins of Momentum: Risk or Behavioral Bias?

The results of the previous section essentially suggest that any momentum rationale will be closely
linked to the drivers of earnings momentum. In further rationalizing the momentum anomaly, we
consider the following ideas. First, we examine the link between momentum and the macroeconomy.
Second, we will analyze the interaction of momentum with measures of information uncertainty.

Third, we will investigate the role of liquidity risk in momentum profits.

A. Momentum and the Macroeconomy

It may well be that momentum is closely related to the macroeconomy, since momentum may simply
reflect future macroeconomic activity or the mispricing of certain macroeconomic variables. To
test for such a relation, we follow Liew and Vassalou (2000) and Chordia and Shivakumar (2006)
in regressing future GDP growth on lagged values of the Fama-French factors and one of the two

momentum factors.

Table X1l gives the results of a regression of 12-month ahead growth in real GDP on 12-month
compounded momentum, either price momentum W M L or earnings momentum PM N, and Fama-
French factors M KT, SM B, and HM L. GDP growth is measured as the change in the log of GDP.
Given that GDP is available on a quarterly basis, the regressions are also on a quarterly basis. Since
the regressions rely on overlapping data, the reported t¢-statistics are based on Newey-West standard

errors, see Newey and West (1987). The sample period is from July 1987 to June 2007.
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The following results can be inferred from Table [XIl First, we recover the market factor —if
significant— to be a leading indicator of future economic growth in some of the countries, i.e., both
are positively related as indicated by the positive coefficient estimates. Second, while Liew and
Vassalou (2000) report SM B and HM L to also be positively related to future GDP growth in major
equity markets until the middle of the nineties, we find a negative relation in many countries. Hence,
small cap or value stocks suffer prior to periods of economic growth, whereas they thrive before an
economic slowdown. Third, the link between earnings momentum and macroeconomy appears to be
strongest in the U.S. and the European aggregate. Given a positive relation instead of a negative one
suggests that earnings momentum is a proxy for a macroeconomic risk factor. However, besides the
U.S. and the Europe aggregate, we only have two further countries where the earnings momentum
factor significantly predicts GDP growth. Portugal and Belgium exhibit a positive relation. Hence,
there appears to be no definite pattern in linking earnings momentum to the macroeconomy, an

observation that carries over to the regression results obtained using the price momentum factor.

While our findings sharply contrast with the U.S. result of Chordia and Shivakumar (2006), who
detect a negative relation but for a different time period, they are by and large affirmative of the
international study of Liew and Vassalou (2000). They fail to find a link between WM L and GDP
growth. Given the strong link between price and earnings momentum documented in this paper,
we are thus bound to uncover a similar result for PMN. Also, using other macroeconomic vari-
ables in the regression analysis, like industrial production growth or consumption growth, provides

(unreported) results that are qualitatively similar to the ones for GDP growth.

Furthermore, our evidence aligns with the study of Griffin, Ji, and Martin (2003) who also fail
to establish a link between price momentum and macroeconomic risk factors in many countries.
However, one may argue that momentum may be more of a common factor phenomenon when
focussing on bigger companies. For instance, Scowcroft and Sefton (2005) argue that the finding of
industry momentum driving price momentum is confined to large cap universes. Since we are dealing
with a very comprehensive sample, we may thus be prone to refute any common factor effects in
momentum. However, Kang and Li (2005) show that traditional approaches of separating common

from stock-specific factors are flawed in that they have a stock-specific component implicit in the
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common factor component. This problem is remedied within their model and their empirical results
suggest that the stock-specific component is probably the only source of U.S. momentum profits. To
conclude, failing to find a definite relation between momentum and the macroeconomy may suggest

that momentum is rather due to a behavioral bias, an idea we will explore in the following section

B. Momentum and Information Uncertainty

In this section, we will analyze the interaction of momentum and information uncertainty. The the-
oretical model of Hong and Stein (1999) posits that firm-specific information only gradually spreads
across investors resulting in underreaction and, as a consequence, short-term return continuation. If
momentum is due to investors’ underreaction to fundamental news, the respective price drift should
be higher in more opaque information environments for which information diffusion is slowest. In
fact, Hong, Lim, and Stein (2000) find empirical support for their theory by demonstrating that U.S.
momentum strategies are more effective in companies of small size or in companies with low analyst
coverage. Besides these two metrics, Zhang (2006) recently provides evidence that the U.S. price mo-
mentum strategy is also more effective when limited to high uncertainty stocks as measured by firm
age, dispersion in analysts’ earnings forecasts, stock volatility, and cash flow volatility. Especially,
the dispersion in analysts’ earnings forecasts has been used in prior studies to proxy for differences
in opinion, see Diether, Malloy, and Scherbina (2002). For instance, this heterogeneity in beliefs is a
necessary condition for price drift in the model of Banerjee, Kaniel, and Kremer (2008), a link that

is empirically corroborated for the U.S. by Verardo (2008).

Of course, establishing a link between international momentum and information uncertainty
would further substantiate the momentum rationale of investors underreacting to fundamental news.
Hence, we will examine price and earnings momentum profits for different degrees of information
uncertainty. We consider four measures to proxy for information uncertainty: Analyst coverage, size,
total stock volatility, and idiosyncratic volatility. Idiosyncratic volatility arises from a standard Fama-

French regression and total stock volatility is estimated using stock returns. For both volatilities, we

We also studied other macroeconomic variables such as real consumption growth, total industrial production,
inflation, and 12-month ahead treasury bill returns. Since these results are even less convincing than the regressions
based on GDP growth, we do not report them here, but they are provided by the authors on request.
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use return data over the last three years.

Table XTIl gives the results for the price momentum strategy in the upper panel A. In particular,
we first sort stocks into five quintiles based on past returns. For each quintile the stocks are further
sorted into three terciles based on one of the four information uncertainty proxies. Obviously, this
procedure requires a sufficient number of companies in a given country to deliver meaningful results.
Therefore, we exclude the seven smallest countries from the analysis, i.e., Austria, Belgium, Finland,

Greece, Ireland, Norway, and Portugal.

Our findings are as follows. First, we confirm the empirical evidence for the price momentum
in the U.S.. The momentum effect is indeed more pronounced for stocks with low analyst coverage,
smaller size or higher volatility, be it total or idiosyncratic volatility. Second, the latter findings do
not only translate to the aggregate European momentum strategy, but also to most of the European
country strategies. In fact, only Denmark does refute the underreaction rationale. Third, while the
earnings momentum results are quite similar among the major equity markets, we note that the

results for some smaller countries are somewhat muted.

Thus, having gathered substantial support for the underreaction theory, one may wonder as to
why the momentum anomaly is not arbitraged away. Recent research for the U.S. contends that high
arbitrage costs prevent rational investors from exploiting the momentum anomalyd Presumably, the
cost of short-selling small stocks is not offset by the expected momentum profits. The fact that
we find momentum to be most pronounced in stocks with high idiosyncratic volatility, which is a
common proxy for arbitrage costs, provides additional persuasive explanation for the persistence of

the momentum effect.

C. Momentum and Liquidity

In further elaborating on the above argument, we next examine the role of liquidity when imple-
menting momentum strategies. Lesmond, Schill, and Zhou (2004) and Korajczyk and Sadka (2004)

evidence that exploiting U.S. price momentum is costly. In fact, trading costs appear to erode all

5See Arena, Haggard, and Yan (2008) for price momentum and Mendenhall (2004) for the post-earnings announce-
ment drift.
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of the potential profits rendering the momentum arbitrage opportunity an illusion. The trading
costs basically derive from frequent trading in mostly illiquid stocks. Consequently, Sadka (2006)
documents a close relation between liquidity risk and U.S. momentum strategies. Moreover, Liu
(2006)’s liquidity-augmented two-factor asset pricing model almost completely subsumes the U.S.
price momentum alpha. Hence, we expect liquidity to also play a crucial role in inhibiting profitable

execution of the Kuropean momentum strategies.

To operationalize this conjecture, we will analyze the profitability of the momentum strategies
when restricting to winner and loser stocks characterized by different degrees of liquidity. Liu (2006)
aptly describes liquidity “as the ability to trade large quantities quickly at low cost with little price
impact.” To account for the according distinct dimensions of liquidity, we compute different liquidity
metrics. A stock’s dollar volume or its turnover allow to capture the trading quantity dimension.
As for the price impact dimension, we resort to the ILLI(Q) measure of Amihud (2002), which is the
absolute daily return divided by the associated dollar volume. To obtain an aggregate monthly value
of ILLIQ, we simply compute its mean over the corresponding daily values. The fourth measure
is the one introduced by Liu (2006), which has been designed to capture multiple dimensions of

liquidity such as trading speed and trading quantity. Its definition is as follows:

1/Turnover

6 Liu M = Number of No-Trading D the prior 12 ths + ——,
(6) iu Measure umber of No-Trading Days over the prior 12 months 1,000,000

where turnover is the average daily turnover over the prior 12 months. This measure addresses the
trading speed dimension of liquidity, since it Verg well captures lock-in-risk, i.e., the danger of being

locked in a certain position that cannot be sold

Table XTIl displays the profitability of momentum strategies restricted to winner and loser stocks
characterized by different degrees of liquidity. In particular, we first sort stocks into five quintiles
based on past returns or earnings revisions. For each quintile the stocks are further sorted into three
terciles based on one of the four liquidity measures. Again, we exclude the seven smallest countries

from the analysis, i.e., Austria, Belgium, Finland, Greece, Ireland, Norway, and Portugal. Panel A

5Note that while the first three measures only take into account the stock’s liquidity over the precedent month, the
Liu measure hinges on data of the preceding year.
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of Table XTIl gives the results for the price momentum strategy. Across most countries and liquidity
metrics, the general pattern is that the least momentum profits occur for the most liquid stocks and
that profitability is increasing with illiquidity. For instance, U.S. price momentum for stocks with
the lowest ILLI(Q) values is only significant at the 10%-level and price momentum for high volume

stocks is also significantly smaller than the result obtaining for the whole sample.

However, this pattern of momentum profitability decreasing with liquidity is less pronounced for
the aggregate European strategy. In addition, the according hedge returns still amount to at least
120 basis points per month with t-statistics well above four, which suggests that momentum may be
less costly to implement in Europe than in the U.S.. Our finding on the European aggregate seems
to be driven by the U.K., Germany, and Switzerland, in which price momentum is rather strong
among more liquid securities. On the other hand, France, Spain, and the Netherlands do not exhibit
sustainable momentum in the most liquid securities. However, Italy, Sweden, and Denmark even

reverse the expected outcome by exhibiting no momentum in the least liquid securities.

Interestingly, when using the share turnover as liquidity metric, the relation between liquidity
and momentum profitability is sometimes reversed. For instance, judging liquidity by share turnover,
both the U.S. and European aggregate price momentum strategy are most profitable in the most
liquid securities. This puzzling result is in line with Hou, Peng, and Xiong (2006), who argue that
trading volume as measured by turnover is a proxy for investor attention. When price momentum
is mainly an overreaction-driven phenomenon, it should be relatively stronger among high turnover
stocks. Vice versa, earnings momentum that is likely to be more related to underreaction should be

relatively stronger among low turnover stocks, since investor attention is presumably lower.

The evidence in Panel B of Table XTIl does in fact recover such an argument for U.S. momentum
strategies. While we find the highest U.S. price momentum profits among high turnover stocks,
corroborating the rationale of Hou, Peng, and Xiong (2006), high turnover stocks generate an in-
significant return of 31 basis points for the earnings momentum. However, for the European stocks,
we cannot draw the same conclusion. In many countries countries and the European aggregate, the
high turnover stocks generate significant returns often larger than those for low turnover stocks.

Nevertheless, given the temporary decoupling of price and earnings momentum after the burst of
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the tech bubble reported in Figure Bl such a result has been expected. Therefore, we conclude that
there are times at which overreaction may play a significant role in driving a wedge between the price
and earnings momentum strategies. In Panel B of Table XTI, we further find for the U.S. earnings
momentum strategy that the liquidity effect is most pronounced for the ILLIQ) measure. We obtain
an insignificant monthly return spread of 23 basis points. Hence, we complement the findings of
Chordia, Goyal, Sadka, Sadka, and Shivakumar (2007), who show the post-earnings announcement
drift to be equally useless among illiquid stocks as measured by ILLIQ). Interestingly, our findings on
earnings momentum profits for the aggregate Europe sample are quite different. Across all liquidity
measures, the strategy earns at least 74 basis points with ¢-statistics in excess of five. However,
the country-level results are more in line with the persuasive U.S. story. For example, Germany,
France, the Netherlands, Sweden, and Denmark exhibit considerably less earnings momentum for
highly liquid stocks. Finally, the overall grouping of the different country strategies into the differ-
ent terciles (last two rows of Panel A and Panel B) suggests that liquidity appears to be a more
severe impediment to implementing earnings momentum strategies as opposed to price momentum

strategies.

VIl. Conclusion

The investigation of a given security mispricing typically addresses two questions. Is the anomaly
simply a compensation for risk or is the anomaly real and, if yes, what behavioral bias is driving it? Of
course, these questions are only meaningful if the security mispricing is not spurious in the first place.
Hence, one needs to safeguard against data snooping biases. We find that both price and earnings
momentum are robust with respect to multiple testing issues, reinforcing the growing body of research
documenting magnitude and persistence of both anomalies. Researchers have long been speculating
about a link between price and earnings momentum. Inspired by the work of Chordia and Shivakumar
(2006), we find that European price momentum most likely is subsumed by earnings momentum.
However, there are some European countries that do not support such a conclusion. As for the U.S.,
we especially observe some decoupling of price and earnings momentum following the burst of the

tech bubble. In any case, our findings suggest that the price momentum rationale will most likely be
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related to earnings momentum. Given that momentum does not appear to proxy for macroeconomic
risk, we narrow the search in favor of a behavioral-based explanation of the momentum anomaly.
In particular, winner and loser portfolios characterized by high information uncertainty give rise to
even larger momentum profits. Thus, given that price momentum largely is earnings momentum in
disguise, our evidence supports the rationale of momentum being driven by investors’ underreaction
to fundamental news. Moreover, we attribute the persistence of the momentum anomaly to the fact
that significant arbitrage costs prevent investors from its exploitation. We find liquidity to be a
crucial driver in governing the momentum effects. However, while the U.S. momentum effects clearly
are most pronounced among illiquid winner and loser stocks, there are some European markets that

exhibit very profitable momentum strategies even for highly liquid stocks.
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Appendix A: Multiple Testing based on the StepM Method

We describe the k-StepM that allows for controlling the k-FWE. Consider S individual decision

problems of the form
(7) Hs:93§0VersusH;:93>0, 1<s< 8,

each referring to the hedge strategy in country s. We define the parameter 6, in such a way that under
the null hypothesis Hg, strategy s does not beat the zero benchmark. Given the time series of the
hedge strategies, we can compute the test statistic wr s with an estimate of its standard deviation o7 4
based on the returns and the strategies’ alphas according to the Fama-French momentum regressions.
In particular, using monthly hedge returns z; ,, we compute average monthly buy-and-hold returns

as in Section [l Thus, we have

T
B 1
(8) Wr,s = TT,s = T tz_; Tt s,

which we studentize by o7 s that we estimate using the Parzen kernel. Likewise, the test statistic for

the alpha is the intercept from estimating equation (&)
(9) wr,s = &T,&

studentized by the estimated standard deviation of a7 .

Within the k-StepM method, we first re-label strategies such that r; corresponds to the largest

test statistic and rg to the smallest one. Then, we need to determine a confidence region of the form
(10) [wTﬂ‘l — 0T di, OO) Xoeee X [wTﬂ‘s - UTJ‘sdlv OO)

Whenever 0 ¢ [wr,,, — o7, di,00), we reject Hg for s = 1,...,.5. To control the FWE, d; ideally is
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given by the (1 — «)-quantile of the distribution of the largest ‘centered’ studentizedH statistic

wr,s — Oy
OT,s
among all true hypotheses. However, we do not know which hypotheses are true and we do not know
the true probability mechanism P. Therefore, we take the largest difference among all hypotheses
and we replace P by a bootstrap estimate P , which implies that the StepM method will only allow for
asymptotic control of the FWE. This feature is shared by all other commonly used multiple testing

procedures.

If we suppose that we have rejected R; < k hypotheses, we can construct a new confidence region

to reexamine the remaining (S — R;) smallest test statistics

(11) [WT,Ry+1 — 0T, Ry +1d2,00) X -+ X [WT,rg — OTrgda, 00),

which is a smaller confidence region, because it typically holds that di > ds > --- > dg. Hence, we
can reject more false hypotheses. Therefore, such a stepwise procedure is more powerful than the
single-step method. For the computation of ds, we again lack both P and the set of true hypotheses.
For P, we use the bootstrap estimate P. However, we now only maximize over the set of hypotheses
that have not been rejected yet. Since this is a smaller set, S — Ry versus S elements, ds will typically
be smaller than d; (and at most equally large). If no additional rejection occurs, we stop. Otherwise,

we proceed in the same fashion until there are no further rejections.

"Studentization requires that the average return be divided by its standard error. To obtain valid confidence intervals
for the expected return, we must multiply these quantiles with the country’s return standard error. Romano and Wolf
(2005) advocate the use of studentization, since it is more powerful and gives more appropriate coverage probabilities
for individual 0,,, especially when test statistics show different standard deviations. Clearly, the latter applies to our
case.
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Table I
Country Overview

The table contains descriptive information on the companies that have been domestically traded in the sample period (1987-2007). For further reference we
may use abbreviated country codes (Abbr.). The screening of country lists depicts the evolution of the countries’ samples. First, we give the total size of the
country lists followed by the number of companies surviving the first screen for Major listings. The column headed Region contains the number of companies
surviving the screen eliminating regional listings and the like. The Final screen excludes companies which exhibit free-floating market value below 10 million
USD. We further describe this final sample giving the number of a country’s dead companies (#Dead) and the number of companies with at least one I/B/E/S
estimate in the sample period (#I/B/E/S), along with respective percentage values (%-Dead and %-I/B/E/S). The last column gives the earliest month with
sufficient Fama-French data. The table provides information for the U.S. in Panel A, while Panel B covers European countries.

Country Abbr.  Region Screening of Country Lists Sample: FMV> 10 Date
Total Major Region FMV> 10 #Dead %Dead #Return %Return #I/B/E/S  %I/B/E/S FF
Panel A: USA
USA USA America 36659 20030 7279 6272 2554 40.7% 6180 98.5% 4860 77.5% Jul 92
Panel B: Europe
Europe Europe 29266 10522 9383 7019 1996 28.4% 6901 98.3% 5169 73.6%
United Kingdom UK Europe 7677 3444 3232 2268 732 32.3% 2232 98.4% 1652 72.8% Jul 87
Ireland IRL Europe 187 98 94 85 26 30.6% 83 97.6% 63 74.1% Feb 91
Germany GER Europe 10740 1833 1525 1017 228 22.4% 991 97.4% 646 63.5% Jan 88
Austria A Europe 360 177 161 119 31 26.1% 115 96.6% 80 67.2% Jan 90
Switzerland CH Europe 1130 387 316 277 49 17.7% 274 98.9% 217 78.3% Jan 90
France FR Europe 2643 1458 1368 945 258 27.3% 917 97.0% 631 66.8% Jan 90
Italy IT Europe 794 390 365 345 95 27.5% 345 100 % 305 88.4% Jan 90
Greece GR Europe 523 393 360 338 57 16.9% 338 100 % 234 69.2% Jun 98
Spain ES Europe 311 204 180 170 51 30.0% 168 98.8% 160 94.1% Feb 92
Portugal POR Europe 296 146 134 92 48 52.2% 91 98.9% 66 71.7% Jun 97
Netherlands NL Europe 791 272 250 201 77 38.3% 199 99.0% 182 90.5% Jan 90
Belgium BEL Europe 1000 288 263 206 40 19.4% 200 97.1% 129 62.6% Jan 90
Sweden SWE Europe 1203 549 441 346 109 31.5% 344 99.4% 280 80.9% Jan 90
Norway NOR Europe 585 328 284 254 98 38.6% 252 99.2% 219 86.2% Jan 90
Denmark DK Europe 685 365 230 197 55 27.9% 197 100 % 167 84.8% Jan 90
Finland FN Europe 341 190 180 159 42 26.4% 155 97.5% 138 86.8% Mar 91
All 65925 30552 16662 13291 4550 34.2% 13081 98.4% 10029 75.5%

Top 5 58922 27314 13845 10848 3881 35.8% 10664 98.3% 8094 74.6%
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Table II
Country Universes by Year

The table gives the average number of companies which are considered for the momentum strategies. Panel A covers the U.S. and Panel B covers European
countries.

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 i
Panel A: USA

USA 827 859 928 925 993 1104 1242 1366 1568 1804 2038 2172 2336 2260 2041 1827 2068 2117 2183 2247 32905
Panel B: European Countries

Europe 556 638 775 846 891 1038 1141 1204 1336 1521 1641 1761 1905 1845 1611 1358 1459 1570 1628 1885 26609
UK 144 128 110 118 129 141 169 167 197 234 264 256 300 268 207 171 227 282 310 366 4188
Ireland 3 5 4 2 3 2 3 5 10 13 16 16 15 15 12 13 16 17 17 20 207
Germany 93 92 105 110 120 188 242 224 213 230 252 264 257 262 237 175 185 202 206 250 3907
Austria 16 18 19 22 25 27 30 32 37 42 38 36 37 30 31 25 27 25 24 30 571
Switzerland 73 84 94 99 100 104 106 106 107 113 121 131 134 142 148 139 128 126 122 150 2327
France 62 82 116 131 133 156 154 165 191 220 256 277 310 327 298 264 261 265 276 311 4255
Italy 13 26 28 31 29 28 27 29 33 39 50 67 67 67 78 70 74 87 97 112 1052
Greece 0 0 0 0 0 0 15 59 79 75 70 82 109 61 50 38 48 43 45 56 830
Spain 13 23 54 69 68 64 62 67 68 69 74 90 90 91 86 79 82 83 81 83 1396
Portugal 0 0 0 0 8 24 26 28 31 36 37 40 42 29 15 10 7 10 12 18 373
Netherlands 54 79 86 91 91 93 95 98 103 110 113 120 132 127 106 86 92 91 88 91 1946
Belgium 30 29 29 31 34 38 39 41 44 45 51 63 66 73 76 64 65 74 68 74 1034
Sweden 19 16 29 31 33 34 48 58 73 101 108 125 131 127 90 71 85 89 92 106 1466
Norway 8 11 12 15 17 17 19 21 27 50 49 51 59 68 51 35 45 54 59 78 746
Denmark 23 37 70 72 e 96 75 67 74 89 89 82 86 88 66 57 54 61 70 68 1401
Finland 0 3 14 18 18 21 25 30 42 49 50 55 64 64 52 54 56 55 54 66 790

P 1378 1492 1698 1765 1878 2137 2377 2563 2897 3319 3676 3927 4235 4099 3644 3178 3520 3681 3804 4126 59394
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Table III
Descriptive Statistics of Momentum Quintile Portfolios 1/2

The table gives average monthly buy-and-hold returns and volatility of quintile portfolios that are built monthly dependent on the price momentum ranking
(left panel) or dependent on the earnings momentum ranking (right panel). All figures refer to the period from July 1987 to June 2007. We give the return
differential of the respective hedge strategies along with the according t-statistic in parentheses. The table also gives the two risk proxies beta and size. Both
are gathered using data of the whole period, in particular beta arises from a standard CAPM regression and size is measured as the average of log(marketvalue).
Note that we do not compute the size proxy for the hedge strategies but give the t-statistic belonging to the return differential.

Price Momentum Ranking Hedge Strategies Earnings Momentum Ranking

Country Lowest 2 3 4 Highest Price  Earnings Lowest 2 3 4 Highest Country
Return 0.93 1.15 1.21 1.27 1.72 0.79 0.58 1.27 1.16 1.10 1.43 1.85 Return

USA Volatility 6.48 4.41 3.98 4.17 5.98 4.40 2.17 5.50 4.40 3.82 4.21 4.91 Volatility USA
Beta 1.20 0.82 0.72 0.76 1.07 -0.14 -0.04 1.15 0.90 0.74 0.81 0.99 Beta
Size 19.77 20.29 20.46 20.49 20.21 (2.80) (4.11) 19.47 20.17  20.61  20.60 20.04 Size
Return 0.56 0.88 1.10 1.25 1.75 1.19 0.83 0.91 0.98 1.06 1.28 1.74 Return

Europe Volatility 5.76 4.24 3.93 4.02 4.77 3.69 1.71 4.82 4.28 3.82 3.74 3.99 Volatility Europe
Beta 1.24 0.94 0.87 0.89 1.03 -0.21 -0.14 1.18 1.05 0.92 0.89 0.96 Beta
Size 20.32 20.92 21.16 21.29 21.15 (5.00) (7.52) 19.96 21.02 21.43 21.43 20.63 Size
Return 0.54 0.96 1.09 1.19 1.42 0.88 0.78 0.89 0.88 1.22 1.27 1.67 Return

UK Volatility 5.28 4.32 4.18 4.30 4.92 3.70 2.10 4.42 4.14 3.99 3.88 4.01 Volatility UK
Beta 0.90 0.75 0.73 0.76 0.84 -0.06 -0.07 0.85 0.78 0.74 0.71 0.74 Beta
Size 24.75 24.94 2495 24.84 24.57 (3.68) (5.73) 24.54 2491 25.11 24.89 24.46 Size
Return 1.73 1.43 1.78 0.98 1.84 0.39 1.23 1.12 1.73 1.49 1.71 2.49 Return

Ireland Volatility 6.91 5.72 5.62 6.20 6.23 5.74 5.67 6.59 4.99 4.97 5.38 5.60 Volatility Ireland
Beta 0.81 0.72 0.83 0.88 0.73 0.01 -0.15 0.87 0.67 0.68 0.81 0.74 Beta
Size 20.05 20.24 20.40 20.21 20.09 (1.04) (3.36) 19.50 20.61  21.00 20.89 19.87 Size
Return 0.22 0.66 0.80 0.99 1.25 1.03 0.76 0.49 0.62 0.73 0.84 1.24 Return

Germany Volatility 7.47 5.34 4.53 4.41 4.57 5.25 2.30 5.49 5.23 4.90 4.68 4.91 Volatility Germany
Beta 1.51 1.11 0.92 0.88 0.90 -0.60 -0.02 1.20 1.15 1.06 1.02 1.08 Beta
Size 19.51 19.95 20.13 20.21 20.13 (3.04) (5.10) 19.36 20.07 20.41 20.18 19.92 Size
Return 1.17 1.21 1.24 1.46 1.50 0.33 0.58 1.17 1.33 1.06 1.11 1.76 Return

Austria Volatility 6.23 5.43 5.09 5.60 5.90 4.87 4.47 6.75 5.71 5.13 4.82 5.48 Volatility Austria
Beta 1.15 1.12 1.07 1.11 1.18 0.03 -0.09 1.38 1.19 1.04 0.96 1.07 Beta
Size 19.00 19.39 19.60 19.70 19.65 (1.04) (2.02) 19.06 19.45 19.64 19.61 19.59 Size
Return 0.62 0.82 0.90 1.06 1.41 0.79 0.60 0.84 0.95 0.96 1.21 1.44 Return

Switzerland Volatility 6.35 4.99 4.60 4.81 5.40 4.16 3.02 5.83 4.87 4.26 4.37 4.69 Volatility Switzerland
Beta 1.29 1.06 0.98 1.02 1.11 -0.18 -0.16 1.34 1.13 0.98 1.00 1.07 Beta
Size 19.90 20.24 20.36  20.49 20.39 (2.94) (3.07) 19.67 20.36  20.55  20.50 20.20 Size
Return 0.82 1.06 1.17 1.34 1.73 0.92 0.77 1.08 1.14 1.31 1.40 1.85 Return

France Volatility 7.37 5.61 5.04 5.16 5.74 4.66 2.81 6.38 5.64 5.16 5.00 5.21 Volatility France
Beta 1.36 1.06 0.95 1.00 1.09 -0.27 -0.15 1.29 1.15 1.04 0.99 1.07 Beta
Size 19.52 20.14 20.31 20.31 20.13 (3.04) (4.24) 19.21 20.07 20.33  20.35 19.90 Size
Return 0.36 0.76 0.76 0.89 1.49 1.12 0.36 0.82 0.83 0.88 1.06 1.19 Return

Ttaly Volatility 7.71 6.53 6.18 5.73 6.41 5.16 3.22 6.61 6.54 6.62 6.13 5.93 Volatility Ttaly
Beta 1.16 1.02 0.97 0.88 0.94 -0.22 -0.11 1.03 1.04 1.02 0.92 0.93 Beta

Size 20.28 20.56 20.66  20.61 20.45 (3.37) (1.74) 19.87 20.69 20.78  20.69 20.19 Size
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Table IV
Descriptive Statistics of Momentum Quintile Portfolios 2/2

The table gives average monthly buy-and-hold returns and volatility of quintile portfolios that are built monthly dependent on the price momentum ranking
(left panel) or dependent on the earnings momentum ranking (right panel). All figures refer to the period from July 1987 to June 2007. We give the return
differential of the respective hedge strategies along with the according t-statistic in parentheses. The table also gives the two risk proxies beta and size. Both
are gathered using data of the whole period, in particular beta arises from a standard CAPM regression and size is measured as the average of log(marketvalue).
Note that we do not compute the size proxy for the hedge strategies but give the t-statistic belonging to the return differential.

Price Momentum Ranking Hedge Strategies Earnings Momentum Ranking

Country Lowest 2 3 4 Highest Price  Earnings Lowest 2 3 4 Highest Country
Return 0.75 1.40 1.53 2.21 2.91 2.16 0.33 1.69 1.23 1.99 1.57 1.93 Return

Greece Volatility 10.33 9.75 9.63 9.94 11.01 6.07 4.30 10.67 9.47 10.39 9.54 9.79 Volatility Greece
Beta 0.81 0.78 0.78 0.77 0.83 0.02 0.01 0.84 0.75 0.82 0.76 0.77 Beta
Size 19.07 19.39 19.51 19.69 19.51 (5.53) (1.17) 19.15 19.33 19.52 19.61 19.26 Size
Return 1.08 1.15 1.32 1.43 1.54 0.46 0.85 0.88 0.84 1.21 1.35 1.84 Return

Spain Volatility 7.38 5.39 5.21 5.31 5.47 5.00 4.41 6.87 5.49 5.16 5.04 5.97 Volatility Spain
Beta 1.14 0.90 0.86 0.85 0.86 -0.27 -0.16 1.13 0.92 0.85 0.83 0.91 Beta
Size 19.91 20.26  20.43  20.51 20.34 (1.42) (2.98) 19.48 20.35 20.56  20.74 20.17 Size
Return 1.10 1.57 1.51 1.54 1.83 0.70 0.88 0.87 1.29 1.32 1.50 1.75 Return

Portugal Volatility 6.60 6.11 6.00 5.26 6.24 5.51 5.26 6.56 5.85 5.55 5.35 6.58 Volatility Portugal
Beta 0.91 0.84 0.81 0.71 0.77 -0.15 -0.06 0.93 0.79 0.77 0.71 0.81 Beta
Size 19.34 19.85 20.03 19.88 19.82 (1.97) (2.59) 19.34 20.01 19.89 19.86 19.59 Size
Return 0.84 1.18 1.31 1.35 1.72 0.87 0.85 1.11 1.16 1.20 1.58 1.96 Return
Volatilit; 6.45 5.01 4.69 4.64 5.47 4.40 3.57 5.91 4.80 4.41 4.44 4.79 Volatilit;

Netherlands ~ p /2 122 098 091  0.89 1.00 -0.21 -0.17 119 097 090 087 095 Betn Netherlands
Size 19.29 19.63 19.72 19.73 19.68 (3.08) (3.69) 18.86 19.71  20.16 19.93 19.30 Size
Return 0.60 0.72 1.00 1.26 1.62 1.02 0.75 0.89 0.92 1.06 1.31 1.63 Return

Belgium Volatility 5.65 4.84 4.69 4.86 5.17 4.22 3.07 5.27 4.73 4.28 4.35 4.73 Volatility Belgium
Beta 1.28 1.15 1.14 1.17 1.17 -0.11 -0.02 1.30 1.21 1.10 1.09 1.20 Beta
Size 19.58 20.03 20.16  20.27 20.09 (3.73) (3.77) 19.32 20.11 20.32 20.33 19.84 Size
Return 1.03 1.34 1.38 1.56 2.09 1.05 0.77 1.07 1.34 1.53 1.75 1.84 Return

Sweden Volatility 7.64 6.02 5.69 6.07 6.69 4.82 4.07 6.81 6.19 5.94 5.64 5.79 Volatility Sweden
Beta 0.91 0.72 0.67 0.71 0.76 -0.15 -0.13 0.82 0.75 0.71 0.65 0.67 Beta
Size 21.79 22.04 22.10 22.22 22.18 (3.38) (2.95) 21.40 22.05 22.23 22.20 21.87 Size
Return 1.25 1.40 1.42 1.18 1.81 0.75 0.43 1.46 1.22 1.02 1.55 1.85 Return

Norway Volatility 8.07 6.24 6.30 6.45 7.44 5.98 4.98 7.65 6.48 6.36 6.25 6.26 Volatility Norway
Beta 1.05 0.81 0.81 0.83 0.94 -0.15 -0.15 1.01 0.87 0.83 0.79 0.79 Beta
Size 21.44 21.70 21.80 21.82 21.81 (1.94) (1.35) 21.55 21.564 21.60 21.69 21.74 Size
Return 0.81 1.11 1.06 1.55 2.04 1.22 1.16 0.97 1.02 1.32 1.39 2.13 Return

Denmark Volatility 6.02 4.29 4.07 4.32 4.98 4.54 4.22 5.14 4.44 4.32 4.19 5.05 Volatility Denmark
Beta 1.35 1.08 1.05 1.05 1.15 -0.19 -0.03 1.29 1.13 1.07 1.03 1.16 Beta
Size 20.75 21.06 21.15 21.19 21.26 (4.18) (4.27) 20.48 21.05 21.24  21.32 20.95 Size
Return 0.92 1.33 1.85 1.54 1.93 1.01 1.18 1.01 1.08 1.21 1.44 2.19 Return

Finland Volatility 8.06 6.34 6.46 5.86 6.59 5.60 4.84 7.70 6.99 6.37 5.35 6.39 Volatility Finland
Beta 1.08 0.86 0.89 0.80 0.85 -0.22 -0.11 1.05 0.99 0.88 0.75 0.83 Beta

Size 19.38 19.62 19.60 19.66 19.82 (2.79) (3.78) 19.27 19.61 19.67 19.74 19.52 Size




Table V
Time-Series-Regressions of Price Momentum Portfolios

The table gives the results of a regression according to equation (Bl using 240 monthly returns ranging from July 1987
to June 2007 along with the according t-statistics. Portfolio 1 refers to the loser quintile, portfolio 5 refers to the winner
quintile, and portfolio 5-1 is the long-short portfolio (winner-loser).

Fama-French Model

a B 4§ o) HA  thy) o) Adj
R2

1 -0.90 1.00 0.34 0.08 -5.29 19.38 5.43 1.28 84.5

USA 5 0.11 0.82 0.34 -0.30 0.63 15.64 545 -5.06 81.0
5-1 1.01 -0.18 0.01 -0.38 3.57  -2.07 0.08 -3.88 7.0

1 -0.41 0.76 0.41 0.21 -2.54 8.23 5.55 2.76  84.6

Europe 5 1.05 0.52 0.45 -0.20 7.82 6.80 7.32  -3.19 84.7
5-1 1.46 -0.24 0.04 -041 5.84 -1.68 0.33 -3.49 9.4

1 -0.18  -0.33 1.19 0.04 -1.24 -3.06 11.77 0.64 82.0

UK 5 0.72 0.28 0.57 -0.29 4.67 2.41 5.28 -4.67 764
5-1 0.90 0.60 -0.62 -0.32 4.02 3.656 -3.99 -3.64 120

1 0.11 0.64 0.25 -0.02 0.29 6.81 2.53  -0.39 423

Ireland 5 0.35 0.65 0.17  -0.17 1.19 10.74 237  -3.58 54.6
5-1 0.40 0.22 -0.27 -0.15 1.00 2.17  -2.51 -2.34 4.5

1 -0.95 1.37 0.15 -0.06 -3.83 14.55 1.67 -0.97 745

Germany 5 0.33 0.52 0.47 0.03 2.40 9.80 9.66 0.77  78.8
5-1 1.28 -0.85 0.33 0.09 4.36 -7.64 3.15 1.18  27.1

1 0.08 0.76 0.45 0.00 0.34 8.87 6.03 -0.04 65.0

Austria 5 0.40 0.83 0.41 -0.06 2.03 12.12 6.75 -1.61 4.7
5-1 0.32 0.08 -0.04 -0.06 0.98 0.69 -044 -0.95 -0.6

1 -0.55 1.11 0.15 0.15 -3.39 18.34 2.56 3.43  84.8

Switzerland 5 0.38 1.05 0.11  -0.08 2.81  20.69 215 -2.26 854
5-1 093 -0.06 -0.05 -0.24 3.56 -0.63 -0.48 -3.30 7.4

1 -0.85 1.03 0.41 0.19 -4.36 16.85 7.00 4.24 84.2

France 5 0.31 0.95 0.18 -0.13 2.06 20.18 391 -3.73 846
5-1 1.16 -0.08 -0.23 -0.33 419 -092 -2.81 -5.00 19.6

1 -0.65 1.27 -0.12 -0.065 -2.84 1376 -1.25 -0.89 79.4

Italy 5 0.54 0.75 0.22 -0.14 2.71 9.24 2.72 -3.13 77.0
5-1 1.19 -0.52 0.34 -0.10 3.71  -3.97 2.59 -1.33 8.2

1 -1.19 0.52 0.40 -0.08 -4.04 10.64 7.22 -0.66 874

Greece 5 0.97 0.55 0.43 -0.59 2.65 9.09 6.14 -4.01 829
5-1 2.17 0.03 0.02 -0.51 4.49 0.40 0.25 -2.64 2.7

1 -0.45 0.85 0.34 -0.10 -1.91 9.77 3.59 -1.57 773

Spain 5 0.20 0.73 0.16 -0.04 1.22  11.91 2.39 -0.99 79.6
5-1 0.66 -0.12 -0.18 0.05 2.06 -1.01 -1.41 0.65 9.4

1 -0.80 0.46 0.54 0.07 -2.40 5.59 8.75 0.82 61.1

Portugal 5 0.24 0.35 0.50 -0.18 0.70 4.06 7.84 -2.13 53.0
5-1 1.02 -0.12 -0.04 -0.22 2.31 -1.05 -0.46 -1.98 2.2

1 -0.46 1.05 0.14 0.15 -2.73 17.15 2.24 3.85  84.0

Netherlands 5 0.66 0.96 0.07  -0.06 3.93 15.70 1.15 -1.62 78.0
5-1 1.13 -0.09 -0.07 -0.21 4.11 -091 -0.67 -3.37 9.3

1 -0.66 1.10 0.19 0.04 -3.49 14.80 3.10 0.76  75.0

Belgium 5 0.52 0.92 0.27  -0.07 3.05 13.82 493 -1.55 76.2
5-1 1.18 -0.18 0.08 -0.11 4.19  -1.60 0.89 -1.45 0.8

1 -0.52 0.74 0.29 0.07 -2.10 13.51 4.22 1.81 75.5

Sweden 5 0.70 0.61 0.25 0.04 2.83  11.32 3.66 1.20  68.7
5-1 1.22  -0.13 -0.04 -0.02 3.95 -1.86 -0.48 -0.50 4.0

1 -0.51 0.73 0.32 0.19 -1.69 8.55 4.03 3.18  69.9

Norway 5 0.27 0.73 0.25 -0.02 0.95 9.94 3.51 -0.32 67.3
5-1 1.06 -0.19 0.07 -0.20 2.67 -1.65 0.67 -2.48 3.9

1 -0.70 0.84 0.49 -0.09 -2.99 8.16 6.19 -1.78 66.1

Denmark 5 0.65 0.89 0.25 -0.11 3.40  10.57 3.85 -2.84 67.2
5-1 1.34 0.05 -0.24 -0.03 4.54 0.37 -2.40 -0.42 3.3

1 -0.71 0.85 0.25 -0.05 -2.56 8.90 2.68 -1.53 759

Finland 5 0.54 0.32 0.57 -0.09 2.46 4.31 7.85 -394 776
5-1 1.24 -0.52 0.32 -0.05 3.34  -4.07 2.60 -1.17 8.6
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Table VI
Time-Series-Regressions of Earnings Momentum Portfolios

The table gives the results of a regression according to equation (Bl using 240 monthly returns ranging from July 1987
to June 2007 along with the according t-statistics. Portfolio 1 refers to the negative earnings revisions quintile, portfolio
5 refers to the positive earnings revision quintile, and portfolio 5-1 is the long-short portfolio (positive-negative).

Fama-French Model

a B 4§ ) WAty o) Adj
R2

1 -0.63 1.00 0.22 0.12 -6.10 27.17 5.30 3.38 925

USA 5 0.22 0.75 0.33 -0.01 1.80 17.50 6.85 -0.16 87.3
5-1 0.85 -0.25 0.11  -0.12 6.15 -5.12 2.01 -2.67 14.5

1 -0.15 0.72 0.38 0.14 -1.59 12.73 8.56 3.06 925

Europe 5 0.89 0.47 0.42 0.03 10.14 9.13 10.25 0.82  90.9
5-1 1.05 -0.25 0.04 -0.10 9.68 -3.94 0.70 -2.07 24.3

1 0.04 0.11 0.72 -0.08 0.36 1.27 8.60 -1.70 83.5

UK 5 0.85 -0.06 0.77 0.00 7.33  -0.65 9.46 0.07  80.8
5-1 0.80 -0.17 0.06 0.08 6.00 -1.67 0.60 1.56 5.4

1 -0.53 0.59 0.33 -0.11 -1.33 4.45 2.75 -1.98 45.7

Ireland 5 1.05 0.50 0.32  -0.05 3.75 5.93 3.92 -1.08 477
5-1 1.45 -0.19 0.03 0.02 3.14 -1.24 0.24 0.34 0.2

1 -0.66 0.84 0.40 0.08 -4.25  12.12 6.54 1.87 81.8

Germany 5 0.20 0.64 0.47 0.01 1.57 11.35 9.44 0.29 84.9
5-1 0.87 -0.20 0.07 -0.07 5.80  -3.00 1.22  -1.71 4.8

1 -0.17 1.02 0.37 0.08 -0.75 11.78 5.02 1.95 739

Austria 5 0.71 0.67 0.43 0.01 3.49 8.77 6.75 0.13  69.6
5-1 0.89 -0.35 0.07 -0.08 3.07  -3.28 0.73 -1.48 7.9

1 -0.50 1.33 0.00 0.01 -3.87 19.74 -0.01 0.33  89.2

Switzerland 5 0.31 0.85 0.22 0.00 299 15.62 4.52 -0.08 89.0
5-1 0.81 -0.48 0.22 -0.01 4.37  -4.92 2.55 -0.27 148

1 -0.68 1.05 0.25 0.16 -4.65 19.97 5.41 493 89.1

France 5 0.28 0.94 0.14 -0.01 2.25 20.61 3.39 -0.51 878
5-1 1.00 -0.13 -0.10 -0.18 5.86 -2.18 -1.85 -4.51 21.7

1 -0.32 0.88 0.15 0.08 -1.85 11.64 1.97 2.03 84.0

Italy 5 0.10 0.99 -0.07 0.07 0.65 14.78 -1.00 1.99  84.7
5-1 0.42 0.10 -0.22 -0.01 2.03 1.14 -2.40 -0.24 4.4

1 -0.38 0.52 0.45 -0.20 -1.24 10.21 7.63 -1.55  86.7

Greece 5 0.11 0.45 0.45 -0.33 0.37 9.45 8.25 -2.84 86.7
5-1 045 -0.06 -0.01 -0.13 1.34 -1.10 -0.17 -0.95 3.0

1 -0.66 0.78 041 -0.06 -3.87 11.84 5.83 -1.28  86.7

Spain 5 0.40 0.82 0.10 -0.05 1.95 10.80 1.23 -0.86 73.7
5-1 1.03 -0.02 -0.25 0.01 3.65 -0.22 -2.11 0.15 9.5

1 -1.02 0.43 0.60 0.01 -3.46 590 11.03 0.07 67.2

Portugal 5 0.04 0.45 0.44 -0.08 0.10 4.70 6.27 -0.81 45.9
5-1 1.06 0.01 -0.16 -0.08 2.58 0.13 -2.09 -0.80 2.0

1 -0.29 0.87 0.29 0.10 -1.92 12.78 4.66 2.86 85.6

Netherlands 5 0.79 0.90 0.06 -0.04 5.58 13.98 1.08 -1.34 80.5
5-1 1.08 0.03 -0.23 -0.14 4.89 0.31 -2.47 -280 13.9

1 -0.42 1.04 0.24 0.01 -2.42 1191 3.68 0.25 76.6

Belgium 5 0.46 0.86 0.30 -0.03 3.21  12.23 5.72 -0.70 81.0
5-1 0.88 -0.17 0.06 -0.04 4.19  -1.67 0.80 -0.68 0.7

1 -0.50 0.62 0.32 0.11 -2.25 11.61 5.00 3.36 75.8

Sweden 5 0.43 0.41 0.40 0.10 2.09 8.34 6.71 3.30 717
5-1 093 -0.21 0.08 -0.01 3.55  -3.32 1.02  -0.26 6.5

1 -0.23 0.70 0.31 0.12  -0.82 8.72 4.22 2.17 712

Norway 5 0.44 0.51 0.30 0.04 1.75 7.09 4.42 0.74 64.8
5-1 0.71 -0.18 -0.03 -0.07 2.16 -1.88 -0.35 -1.01 6.6

1 -0.58 0.92 0.34 0.00 -3.26 10.77 5.34 0.00 73.8

Denmark 5 0.64 0.97 0.17  -0.05 3.00 9.47 220 -1.15 60.6
5-1 1.23 0.05 -0.17 -0.05 4.32 0.37 -1.70 -0.87 1.3

1 -0.52 0.80 0.26 0.03 -2.06 9.25 3.16 0.96 77.5

Finland 5 0.88 0.32 0.55 -0.02 4.15 4.40 7.73  -0.79  76.5
5-1 1.40 -0.48 0.28 -0.05 4.44  -4.39 2.71  -1.30 10.1

38



Table VII
Accounting for Multiple Testing

The table gives the lower confidence band ¢; for the returns as obtained by the StepM method and the FDP-
StepMp.1 using studentized test statistics as illustrated in Appendix[Al The rej-columns contain the resulting decision
where 1 indicates rejection of §; = 0 (capital market efficiency). Panel A provides results for returns as test statistics
and Panel B provides results for Fama-French alphas as test statistics.

Price Momentum Earnings Momentum

Country 0s StepM FDP-StepMp 1 0s StepM FDP-StepMop.1
c rej c rej c rej c rej

Panel A: Return
USA 0.0079 0.0027 1 0.0048 1 0.0058 0.0018 1 0.0037 1
Europe 0.0119 0.0059 1 0.0082 1 0.0083 0.0046 1 0.0064 1
UK 0.0088 0.0024 1 0.0049 1 0.0078 0.0040 1 0.0058 1
Ireland 0.0039  -0.0040 0 -0.0010 0 0.0123  -0.0015 0 0.0051 1
Germany 0.0103 0.0033 1 0.0060 1 0.0076 0.0030 1 0.0052 1
Austria 0.0033  -0.0043 0 -0.0014 0 0.0058  -0.0028 0 0.0013 1
Switzerland 0.0079 0.0007 1 0.0035 1 0.0060 -0.0006 0 0.0025 1
France 0.0092 0.0027 1 0.0052 1 0.0077 0.0031 1 0.0053 1
Ttaly 0.0112 0.0043 1 0.0070 1 0.0036  -0.0021 0 0.0006 1
Greece 0.0216 0.0110 1 0.0151 1 0.0033  -0.0065 0 -0.0019 0
Spain 0.0046  -0.0029 0 0.0000 0 0.0085 0.0000 0 0.0040 1
Portugal 0.0070  -0.0017 0 0.0017 1 0.0088  -0.0008 0 0.0038 1
Netherlands 0.0087 0.0019 1 0.0046 1 0.0085 0.0006 1 0.0044 1
Belgium 0.0102 0.0034 1 0.0060 1 0.0075 0.0022 1 0.0047 1
Sweden 0.0105 0.0036 1 0.0063 1 0.0077  -0.0003 0 0.0035 1
Norway 0.0075 -0.0011 0 0.0022 1 0.0043  -0.0050 0 -0.0005 0
Denmark 0.0122 0.0059 1 0.0084 1 0.0116 0.0032 1 0.0072 1
Finland 0.0101 0.0017 1 0.0050 1 0.0118 0.0032 1 0.0073 1
Panel B: Fama-French Alpha
USA 0.0101 0.0046 1 0.0067 1 0.0085 0.0054 1 0.0067 1
Europe 0.0146 0.0082 1 0.0106 1 0.0105 0.0079 1 0.0090 1
UK 0.0090 0.0037 1 0.0057 1 0.0080 0.0052 1 0.0063 1
Ireland 0.0040 -0.0041 0 -0.0011 0 0.0145 0.0030 1 0.0076 1
Germany 0.0128 0.0060 1 0.0086 1 0.0087 0.0049 1 0.0064 1
Austria 0.0032  -0.0036 0 -0.0010 0 0.0089 0.0030 1 0.0054 1
Switzerland 0.0093 0.0025 1 0.0051 1 0.0081 0.0035 1 0.0054 1
France 0.0116 0.0063 1 0.0083 1 0.0100 0.0063 1 0.0078 1
Ttaly 0.0119 0.0056 1 0.0080 1 0.0042  -0.0003 0 0.0015 1
Greece 0.0217 0.0120 1 0.0156 1 0.0045 -0.0031 0 0.0000 0
Spain 0.0066 0.0008 1 0.0030 1 0.0103 0.0042 1 0.0067 1
Portugal 0.0102 0.0006 1 0.0042 1 0.0106 0.0031 1 0.0061 1
Netherlands 0.0113 0.0057 1 0.0078 1 0.0108 0.0052 1 0.0074 1
Belgium 0.0118 0.0052 1 0.0077 1 0.0088 0.0045 1 0.0062 1
Sweden 0.0122 0.0055 1 0.0080 1 0.0093 0.0035 1 0.0058 1
Norway 0.0106 0.0025 1 0.0056 1 0.0071 0.0003 1 0.0030 1
Denmark 0.0134 0.0077 1 0.0099 1 0.0123 0.0055 1 0.0082 1
Finland 0.0124 0.0047 1 0.0076 1 0.0140 0.0077 1 0.0103 1
> Return 13 15 9 16

Alpha 16 16 16 17
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Table VIII
Correlation of Price and Earnings Momentum Returns

The table gives correlation figures of quintile portfolio returns built monthly dependent on the price and earnings
momentum ranking. We compare momentum portfolios that belong to the same quintile ranking. The p-Value arises
from a test of zero correlation in the return of the respective portfolios. The two rightmost columns give the correlation
coefficients for the return and the Fama-French alpha of both strategies.

Price-Earnings Momentum Ranking Hedge Strategies

Country Lowest 2 3 4 Highest Return  Alpha

USA Correlation 0.933 0.967 0.971 0.948 0.902 0.319 0.099

p-Value 0 0 0 0 0 0 0.157

Europe Correlation 0.952 0.978 0.970 0.976 0.932 0.651 0.825
P p-Value 0 0 0 0 0 0 0

UK Correlation 0.898 0.952 0.959 0.956 0.869 0.161 0.521
p-Value 0 0 0 0 0 0.013 0

Ircland Correlation 0.749 0.772 0.830 0.754 0.804 0.348 0.624
p-Value 0 0 0 0 0 0 0

German Correlation 0.928 0.958 0.919 0.893 0.917 0.508 0.538
Y p-Value 0 0 0 0 0 0 0

Austria Correlation 0.813 0.848 0.881 0.867 0.864 0.262 0.573
p-Value 0 0 0 0 0 0 0

Switzerland Correlation 0.948 0.946 0.951 0.954 0.907 0.567 0.224

p-Value 0 0 0 0 0 0 0.001

France Correlation 0.952 0.969 0.966 0.962 0.935 0.670 0.630
p-Value 0 0 0 0 0 0 0

Ttal Correlation 0.904 0.942 0.924 0.932 0.858 0.253 0.328
Y p-Value 0 0 0 0 0 0 0

Groece Correlation 0.924 0.968 0.964 0.960 0.932 0.076 0.095

p-Value 0 0 0 0 0 0.344 0.273

Spain Correlation 0.885 0.950 0.955 0.956 0.861 0.177 -0.439
P p-Value 0 0 0 0 0 0.007 0

Portugal Correlation 0.866 0.830 0.867 0.873 0.783 0.280 0.573
& p-Value 0 0 0 0 0 0 0

Netherlands Correlation 0.947 0.954 0.934 0.943 0.913 0.663 0.616
p-Value 0 0 0 0 0 0 0

Belgium Correlation 0.908 0.916 0.936 0.915 0.865 0.471 0.551
& p-Value 0 0 0 0 0 0 0

Sweden Correlation 0.878 0.913 0.915 0.937 0.881 0.318 0.486
p-Value 0 0 0 0 0 0 0

Norwa Correlation 0.847 0.891 0.834 0.854 0.852 0.240 0.617
y p-Value 0 0 0 0 0 0 0

Denmark Correlation 0.861 0.888 0.869 0.813 0.839 0.454 0.313
p-Value 0 0 0 0 0 0 0

Finland Correlation 0.895 0.907 0.902 0.876 0.899 0.541 0.528
p-Value 0 0 0 0 0 0 0
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Table IX
Time-Series-Regressions of Price Momentum Portfolios

The table’s left panel gives the results of a regression according to equation () using 240 monthly returns ranging from July 1987 to June 2007 followed by
the according t-statistics. The right panel gives the results of a regression according to equation []). We use the country abbreviations introduced in Table [l
We give the quintile portfolios 1 (loser) to 5 (winner) together with the long-short portfolio (winner-loser).

Fama-French Model 4-Factor Model
a B v 8 ta) B t) K  Adj a B v 8¢ M) HA ) KO KO Adj.
R? R?
1 -0.90 1.00 0.34 0.08 -5.29 19.38 5.43 1.28 84.5 -0.80 0.99 0.32 0.06 -0.17 -4.20 15.09 4.58 0.94 -2.02 83.7
2 -0.24 0.75 0.14 021 -2.10 21.70 3.30 5.33  84.8 -0.30 0.72 0.18 0.23 0.16 -2.38 16.68 4.03 6.01 2.83  83.7
USA 3 -0.07 0.69 0.07 0.19 -0.63 19.44 1.63 4.75  80.3 -0.17  0.63 0.15 0.23 0.27 -1.43 15.39 3.54 6.22 5.10 80.5
4 -0.04 0.70 0.12 0.07 -0.34 18.99 2.64 1.57 81.0 -0.15 0.62 0.22 0.11 0.32 -1.33 15.50 5.31 3.07 6.38  83.0
5 0.11 0.82 0.34 -0.30 0.63 15.64 545 -5.06 81.0 0.01 0.74 0.45 -0.26 0.30 0.04 11.69 6.73 -4.53 3.74  80.9
5-1 1.01  -0.18 0.01 -0.38 3.57  -2.07 0.08 -3.88 7.0 0.80 -0.25 0.13 -0.32 0.47 2.65  -2.42 1.17  -3.31 3.51  14.5
1 -0.41 0.76 0.41 0.21 -2.54 8.23 5.55 2.76  84.6 0.36 0.64 0.41 0.11 -0.81 2.22 7.63 6.47 1.68 -9.71 88.6
2 0.15 0.41 0.46 0.16 1.74 8.50 11.76 4.06  92.3 0.35 0.37 045 0.15 -0.19 3.50 7.35 11.62 3.75  -3.66 91.7
EUR 3 0.47 0.30 0.49 0.06 6.01 6.86 13.76 1.563 924 0.40 0.30 0.49 0.08 0.11 4.41 6.54  13.87 2.29 2.31 91.7
4 0.64 0.33 0.49 -0.05 7.64 6.94 1285 -1.38 91.7 0.41 0.36 0.49 -0.01 0.27  4.51 7.74  13.75 -0.25 584 91.9
5 1.05 0.52 0.45 -0.20 7.82 6.80 7.32  -3.19 84.7 0.52 0.62 0.44 -0.13 0.56 3.60 8.41 7.77  -2.25 7.55  85.6
5-1 146 -0.24 0.04 -0.41 584 -1.68 0.33  -3.49 9.4 0.16 -0.02 0.03 -0.24 1.37 0.66 -0.13 0.27 -2.49 11.13 429
UK 5-1 0.90 0.60 -0.62 -0.32 4.02 3.65 -3.99 -3.64 12.0 0.71 0.65 -0.66 -0.34 0.32 2.95 3.83 -4.19 -3.81 294 15.3
IRL 5-1 0.40 0.22 -0.27 -0.15 1.00 2.17  -2.,51  -2.34 4.5 0.41 -0.08 -0.01 -0.20 0.32 1.01 -0.62 -0.08 -3.37 4.71  16.8
GER5-1 1.28 -0.85 0.33 0.09 4.36  -7.64 3.15 1.18 27.1 0.53 -0.82 0.37 0.16 0.97 1.91 -6.95 3.68 2.28 8.45  44.2
A 51 0.32 0.08 -0.04 -0.06 0.98 0.69 -0.44 -095 -0.6 0.05 0.29 -0.12 -0.04 0.33 0.17 241  -1.26 -0.75 4.56 8.0
CH 5-1 0.93 -0.06 -0.05 -0.24 3.56 -0.63 -0.48 -3.30 7.4 0.45 -0.08 0.07 -0.18 0.73 1.92 -0.63 0.64 -3.00 9.11  34.2
FR 5-1 1.16 -0.08 -0.23 -0.33 4.19 -0.92 -2.81 -5.00 19.6 0.23 0.00 -0.10 -0.16 0.98 0.90 -0.02 -1.28 -2.77 10.83  46.7
IT 5-1 1.19 -0.52 0.34 -0.10 3.71  -3.97 2.59 -1.33 8.2 1.07  -0.62 0.49 -0.10 0.40 3.37  -4.51 3.50 -1.44 3.98 143
GR 5-1 2.17 0.03 0.02 -0.51 4.49 0.40 0.25 -2.64 2.7 2.11 0.04 0.02  -0.50 0.11 4.33 0.49 0.27 -2.56 0.92 2.6
ES 5-1 0.66 -0.12 -0.18 0.05 2.06 -1.01 -1.41 0.65 9.4 0.54 -0.29 0.01 0.03 0.09 1.70 -2.44 0.06 0.42 1.19 11.8
POR5-1 1.02 -0.12 -0.04 -0.22 2.31 -1.05 -0.46 -1.98 2.2 0.70 -0.12 0.01 -0.19 0.27 1.59 -1.11 0.10 -1.73 3.49 8.3
NL 5-1 1.13  -0.09 -0.07 -0.21 411 -091 -0.67 -3.37 9.3 0.24 -0.03 0.05 -0.11 0.79 1.02 -0.33 0.54 -2.19 12.06 44.2
BEL 5-1 1.18 -0.18 0.08 -0.11 4.19 -1.60 0.89 -1.45 0.8 0.74 -0.27 0.16 -0.08 0.63 2.78 -2.09 1.74 -1.11 7.83 22.8
SWES5-1 1.22  -0.13 -0.04 -0.02 3.95 -1.86 -0.48 -0.50 4.0 0.95 -0.16 0.03 -0.03 0.30 3.18 -2.18 0.32 -0.76 4.11 126
NORS5-1 1.06 -0.19 0.07  -0.20 2.67 -1.65 0.67 -2.48 3.9 0.89 -0.12 0.06 -0.17  0.25 2.26  -1.04 0.55 -2.11 3.13 6.8
DK 5-1 1.34 0.05 -0.24 -0.03 4.54 0.37 -2.40 -0.42 3.3 0.82 0.00 -0.15 0.00 0.47 2.87 0.01 -1.54 0.03 7.36  21.5

FN 5-1 1.24  -0.52 0.32 -0.05 3.34 -4.07 2.60 -1.17 8.6 0.48 -0.24 0.15 -0.02 0.57 141  -2.07 1.39 -0.62 8.04 29.8
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Table X
Time-Series-Regressions of Earnings Momentum Portfolios

The table’s left panel gives the results of a regression according to equation (B) using 240 monthly returns ranging from July 1987 to June 2007 followed by
the according t-statistics. The right panel gives the results of a regression according to equation (). We use the country abbreviations introduced in Table
[ We give the quintile portfolios 1 (negative earnings revisions) to 5 (positive earnings revisions) together with the long-short portfolio (positive-negative
earnings revisions).

Fama-French Model 4-Factor Model
a B v 4§ Ha) HB) th) )  Adj. a B v ¢ Ha) HB)  ty) ) O Adj.
R? R2
1 -0.63 1.00 0.22 0.12 -6.10 27.17 5.30 3.38 925 -0.57 0.98 0.23 0.10 -0.05 -5.35 26.13 5.54 2.76  -2.18 92.6
2 -0.37 0.70 0.28 0.09 -3.88 20.55 7.41 291 89.9 -0.30 0.68 0.29 0.07 -0.06 -3.02 19.62 7.80 2.13  -2.95 90.3
USA 3 -0.18 0.52 0.31 0.07 -1.60 12.85 6.99 1.78 822 -0.11 0.49 0.32 0.05 -0.06 -0.97 12.08 7.25 1.20 -2.23 825
4 0.06 0.56 0.33 -0.12 0.46 12.89 6.96 -2.88 824 0.09 0.55 0.34 -0.13 -0.03 0.69 12.32 7.01 -3.02 -0.92 824
5 0.22 0.75 0.33 -0.01 1.80 17.50 6.85 -0.16 87.3 0.15 0.77 0.32 0.01 0.06 1.20 17.62 6.65 0.36 2.08 87.5
5-1 0.85 -0.25 0.11  -0.12 6.15 -5.12 2.01 -2.67 14.5 0.72 -0.21 0.09 -0.08 0.11 5.14  -4.28 1.68 -1.78 3.51 18.5
1 -0.15 0.72 0.38 0.14 -1.59 12.73 8.56 3.06 92,5 0.10 0.66 0.39 0.08 -0.16 1.08 12.70 9.69 1.82 -6.98 93.7
2 0.13 0.47 0.49 0.00 1.77 10.84 14.08 0.04 94.3 0.28 0.44 0.49 -0.03 -0.09 3.60 10.45 14.95 -0.98 -4.89 94.8
EUR 3 0.34 0.36 0.48 -0.06 4.57 8.23 13.66 -1.67 92.8 0.42 0.35 0.48 -0.08 -0.04 5.12 7.75 13.90 -2.14 -2.23 929
4 0.57 0.34 0.48 -0.11 6.97 7.03 12.65 -2.98 91.0 0.49 0.36 0.48 -0.09 0.05 5.58 7.39 12,67 -2.44 2.39  91.2
5 0.89 0.47 0.42 0.03 10.14 9.13 10.25 0.82  90.9 0.74 0.51 0.41 0.07 0.09 8.06 10.00 10.43 1.71 4.21 915
5-1 1.06 -0.25 0.04 -0.10 9.68 -3.94 0.70 -2.07 24.3 0.64 -0.16 0.02 -0.01 0.26 6.76  -3.05 0.40 -0.17 11.13 50.6
UK 5-1 0.80 -0.17 0.06 0.08 6.00 -1.67 0.60 1.56 5.4 0.70 -0.24 0.13 0.12 0.11 5.08 -2.31 1.34 2.20 2.94 8.4
IRL 5-1 1.45 -0.19 0.03 0.02 3.14  -1.24 0.24 0.34 0.2 1.11  -0.14 0.04 0.10 0.39 2.49  -0.93 0.27 1.45 4.71 11.9
GER5-1 0.87 -0.20 0.07 -0.07 5.80 -3.00 1.22  -1.71 4.8 0.53 0.05 -0.04 -0.09 0.24 3.89 0.75 -0.71 -2.60 8.45 270
A 51 0.89 -0.35 0.07 -0.08 3.07  -3.28 0.73 -1.48 7.9 0.80 -0.40 0.09 -0.06 0.25 2.88  -3.82 1.06  -1.19 4.56  15.2
CH 5-1 0.81 -0.48 0.22 -0.01 4.37  -4.92 2.55 -0.27 14.8 0.43 -0.32 0.14 0.06 0.37 2.62 -3.79 1.83 1.29 9.11 37.1
FR 5-1 1.00 -0.13 -0.10 -0.18 5.86 -2.18 -1.85 -4.51 21.7 0.58 -0.09 -0.03 -0.06 0.34 4.05 -1.75 -0.75 -1.88 10.83 479
IT 5-1 0.42 0.10 -0.22 -0.01 2.03 1.14 -2.40 -0.24 4.4 0.22 0.20 -0.28 0.01 0.16 1.07 2.17  -3.16 0.14 3.98 10.1
GR 5-1 0.45 -0.06 -0.01 -0.13 1.34  -1.10 -0.17 -0.95 3.0 0.42 -0.07 -0.02 -0.10 0.05 1.18  -1.22 -0.25 -0.69 0.92 3.8
ES 5-1 1.03 -0.02 -0.25 0.01 3.65 -0.22 -2.11 0.15 9.5 0.98 0.00 -0.25 0.01 0.07 3.47  -0.02 -2.11 0.12 1.19 9.7
POR5-1 1.06 0.01 -0.16 -0.08 2.58 0.13 -2.09 -0.80 2.0 0.94 0.04 -0.16 -0.07 0.25 2.26 0.35 -2.11 -0.65 3.49 8.9
NL 5-1 1.08 0.03 -0.23 -0.14 4.89 0.31 -2.47 -2.80 139 0.55 0.04 -0.16 -0.03 0.49 3.05 0.45 -2.26 -0.78 12.06 47.1
BEL5-1 0.88 -0.17 0.06 -0.04 4.19  -1.67 0.80 -0.68 0.7 0.45 -0.05 -0.01 0.00 0.34 229 -0.50 -0.08 -0.09 7.83 213
SWE>-1 0.93 -0.21 0.08 -0.01 3.55  -3.32 1.02  -0.26 6.5 0.65 -0.16 0.07 0.00 0.23 2.48  -2.56 0.90 -0.05 4.11 12.5
NOR5-1 0.71 -0.18 -0.03 -0.07 2.16 -1.88 -0.35 -1.01 6.6 0.53 -0.15 -0.04 -0.04 0.17 1.62 -1.62 -0.45 -0.55 3.13 10.1
DK 5-1 1.23 0.05 -0.17 -0.05 4.32 0.37 -1.70 -0.87 1.3 0.66 0.04 -0.08 -0.04 0.41 2.47 0.32 -0.85 -0.80 7.36  19.8

FN 5-1 1.40 -0.48 0.28 -0.05 4.44  -4.39 271 -1.30 10.1 0.82 -0.27 0.16  -0.02 0.41 2.88 -2.74 1.73 -0.81 8.04 314




Table XI
Momentum and the Macroeconomy

The table gives the results of a regression of 12-month ahead growth in real GDP on 12-month compounded momentum
MOM and Fama-French factors M KT, SM B, and HM L. GDP growth is measured as the change in the log of GDP
and given that GDP is available on a quarterly basis the regressions are also on a quarterly basis. The regressions’
intercept is denoted by ICT'. Since the regressions rely on overlapping data the reported ¢-statistics are based on Newey-
West standard errors. The upper panel refers to price momentum and the lower panel refers to earnings momentum.
The sample period is from July 1987 to June 2007.

Coefficients t-statistics
ICPT MOM MKT SMB HML ICPT MOM MKT SMB HML Adj.
R2
Panel A: Price Momentum
USA 0.037 -0.045 -0.014 0.020 -0.036 7.46 -1.32 -0.68 0.71 -2.31 11.01
Europe 0.014 0.023 0.051 -0.032 -0.030 2.91 1.86 1.38 -0.84 -1.31 45.40
UK 0.019 0.031 0.003 0.023 0.021 2.97 2.33 0.14 0.70 0.71 14.29
Ireland 0.071 -0.034 0.062 -0.082 -0.030 11.38 -2.46 1.58 -1.71 -1.84 21.53
Germany 0.013 0.000 0.041 -0.025 0.003 2.64 0.00 0.78 -0.56 0.19 10.03
Austria 0.021 -0.005 -0.002 0.019 0.005 5.67 -0.75 -0.07 0.90 0.33 13.74
Switzerland 0.014 -0.003 0.103 -0.076 -0.014 3.24 -0.32 3.43 -3.32 -1.03 25.03
France 0.018 0.006 -0.013 0.033  -0.008 2.57 0.40 -0.36 0.98 -0.94 10.51
Ttaly 0.013 0.010 0.098 -0.084 0.009 2.26 0.66 2.89 -2.42 0.91 18.00
Greece 0.047 -0.009 0.011 -0.010 -0.026 24.56 -2.33 0.75 -0.82 -1.91 15.48
Spain 0.070 -0.017  -0.009 0.019 0.015 16.81 -1.08 -1.12 1.36 0.96 11.32
Portugal 0.024 -0.019 -0.022 0.037 -0.024 1.72 -1.01 -0.84 3.78 -0.65 25.50
Netherlands 0.021 0.023 0.085 -0.062 0.008 4.90 1.37 2.32 -2.19 0.50 30.35
Belgium 0.010 0.026 0.036  -0.010 0.040 3.26 4.43 1.26 -0.31 1.85 52.03
Sweden 0.029 0.006 -0.014 0.034 -0.001 7.32 0.35 -0.90 1.46 -0.13 8.62
Norway 0.030 -0.023 0.039 -0.045 -0.006 6.50 -1.47 1.60 -1.72 -0.39 21.69
Denmark 0.025 -0.018 0.017 -0.009 -0.006 3.23 -0.89 0.49 -0.38 -0.36 -1.06
Finland 0.018 0.035 -0.021 0.064 -0.029 1.78 1.09 -1.27 4.51 -1.84 38.95
Panel B: Earnings Momentum
USA 0.022 0.086 0.030 -0.029 -0.019 4.48 2.75 1.31 -0.93 -1.26 27.10
Europe 0.007 0.083 0.076  -0.055 -0.027 1.30 2.78 2.95 -1.72 -1.36 51.14
UK 0.022 0.010 0.009 0.013 0.007 2.84 0.36 0.34 0.28 0.22 6.56
Ireland 0.058 0.003 0.075 -0.082 -0.002 10.62 0.17 1.85 -1.84 -0.11 0.20
Germany 0.009 0.031 0.045 -0.029 0.007 1.78 1.25 1.14 -0.73 0.52 15.82
Austria 0.024 -0.021  -0.013 0.030 0.004 11.07 -1.66 -0.57 1.93 0.29 30.21
Switzerland 0.012 0.015 0.119 -0.086 -0.021 3.93 1.06 3.19 -3.21 -1.30 26.21
France 0.018 0.016 -0.015 0.036  -0.007 2.00 0.63 -0.37 0.96 -0.85 11.40
Ttaly 0.014 0.012 0.104 -0.091 0.010 2.35 0.45 2.61 -2.28 1.04 17.93
Greece 0.046 -0.012 0.004 -0.002 -0.028 43.25 -1.54 0.28 -0.19 -4.34 31.10
Spain 0.069 0.008 -0.019 0.029 0.016 15.64 0.55 -1.85 1.78 0.98 7.62
Portugal 0.009 0.039 -0.017 0.029 0.020 0.87 2.71 -0.82 1.97 0.52 35.98
Netherlands 0.023 0.003 0.102 -0.072 0.007 5.10 0.14 2.63 -2.14 0.38 22.54
Belgium 0.013 0.024 0.037 -0.012 0.042 2.96 2.34 1.15 -0.36 1.70 32.13
Sweden 0.026 0.020 -0.014 0.040 -0.002 5.25 1.42 -0.90 1.63 -0.26 16.26
Norway 0.028 -0.024 0.048 -0.061 0.010 7.84 -1.53 2.27 -2.78 0.66 20.43
Denmark 0.023 -0.003 0.014 -0.007 -0.010 3.09 -0.19 0.45 -0.32 -0.68 -3.65
Finland 0.021 0.009 -0.034 0.078  -0.026 1.99 0.24 -2.09 4.19 -2.20 33.60
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Table XII

Momentum and Information Uncertainty

The table gives return differentials of price (Panel A) and earnings momentum (Panel B) by terciles of different

information uncertainty metrics.

We sort stocks into five quintiles based on past returns and earnings forecasts,

respectively. For each quintile the stocks are further sorted into three terciles based on different measures of information
uncertainty. Below the return differentials we give t-statistics. The last two rows collect the number of countries that
exhibit the highest return differential among the respective terciles and the terciles mean ranking in terms of returns.

Analyst Coverage Size Volatility Idiosyncratic
Country Low Mid High Low Mid High Low Mid High Low Mid High
Panel A: Price Momentum
USA 1.38 1.04 0.87 1.53 091 048 0.29 0.73 1.49 0.97 0.98 1.41
577 4.15  2.69 6.87 3.24 1.37 1.69 3.63 5.98 3.01 3.79 5.49
Burope 1.66 1.69 1.16 2.10 141 1.04 1.07 1.15 1.61 147 122 1.71
6.77 7.21 4.83 7.54 5.46  3.87 6.15 6.21 6.12 5.50 5.23 6.74
UK 1.50 1.44 0.67 1.56 1.25 0.50 0.77 0.63 1.43 1.12 124 1.31
4.83 4.55 2.02 4.95 4.15  1.57 3.86 2.60  4.88 3.90 4.33 4.49
Germany 098 1.14 1.04 1.48 1.03 0.78 0.75 0.83 1.16 1.29 099 1.36
3.40 4.10 3.32 4.46 3.01 2.24 2.86 3.21 3.76 3.49  3.06 4.39
Switzerland 142 1.60 1.21 1.41 1.20 0.77 1.83 0.83 1.70 1.76 1.00 1.53
4.38 5.36 4.18 4.14  3.67  2.37 5.98 3.17 5.16 5.25 3.79 4.95
France 1.21 1.24 0.82 1.75 1.32 0.46 1.32 0.99 1.42 1.45 1.06 1.51
3.98 394 272 5.53 3.97 1.38 5.87 3.84 4.51 4.21 320 5.11
Ttaly 1.13  1.63 0.68 1.60 0.93 0.85 0.10 1.11 1.68 1.24 097 1.21
2.55 3.67 1.74 3.62 192 1.84 0.25 3.15 3.69 2.78 227 294
Spain 0.90 0.51 0.13 1.45 0.79 -0.04 0.94 -0.05 0.97 0.58 0.35 0.64
1.90 1.32 0.29 2.33 1.96 -0.11 2.25 -0.18 2.23 1.52 097 1.64
Netherlands 1.24 095 0.82 1.08 1.00 0.57 0.90 0.72 1.21 1.00 0.72 1.22
3.79 2.89 2.38 3.37 286 1.46 2.83 2.51 3.54 291 243 3.77
Sweden 0.93 1.30 0.73 0.83 1.79 0.62 0.98 0.77 1.47 1.32 0.64 1.02
1.96 3.38 1.92 1.79 3.77 1.44 2.97 1.98 3.31 3.00 1.62 2.52
Denmark 0.60 0.97 1.01 0.42 1.66 1.29 1.55 0.68 1.07 1.44 054 1.16
1.56 3.41 3.48 1.07 3.66  3.47 4.24 2.51 3.00 3.51 199 3.39
# max 4 6 1 9 2 0 2 0 9 4 0 7
ranking 1.82 145 2.73 1.27  1.82 291 2.18 2.64 1.18 1.82 2.82 1.36
Panel B: Earnings Momentum
USA 1.04 0.60 0.16 1.08 0.58 0.24 0.48 0.67 0.67 0.50 0.63 0.70
741 377 0.75 7.02 355 1.22 3.99 4.63 3.78 3.56 4.28  4.26
Europe 0.92 1.00 0.58 1.20 0.71 0.70 0.68 0.84 0.88 0.87 0.89 0.89
8.42 7.35 3.48 8.09 6.06 4.42 6.51 8.21 5.51 7.62 797 5.99
UK 1.22  1.00 0.29 1.50 0.83 0.35 0.61 0.80 0.91 0.62 0.89 1.00
571 4.66  1.52 6.50 4.16 1.70 3.80 4.51 3.89 3.99 4.73 4.48
Germany 0.83 0.92 0.55 1.01 0.83 0.24 0.76 0.86 0.53 0.79 0.72 0.73
3.09 396 2.16 3.50 3.71 1.26 4.02 4.70 2.03 4.06 3.77 294
Switzerland 0.57 0.80 0.69 0.95 0.46 0.66 0.45 0.56 0.73 0.65 0.60 0.71
1.95 286 2.35 3.09 1.83 2.36 2.20 2.32 2.39 2.83 251 2.23
France 0.45 0.99 0.60 0.60 0.78 0.66 0.92 0.74 0.62 0.86 0.89 0.73
1.86  3.39 2.16 1.92  3.17 2.60 4.48 3.50 1.97 4.23 3.84 2.71
Ttaly 0.03 0.66 0.52 0.03 0.52 0.33 -0.13  0.46 0.43 0.28 0.84 0.45
0.11 1.85 1.69 0.09 1.53 1.01 -0.54  1.47 1.09 0.96 2.89 1.19
Spain 0.73 0.71 1.00 1.64 0.16 0.75 0.65 0.80 1.05 1.12 0.83 044
2.11 1.86 1.84 2,42 047 2.31 2.75 2.46 1.95 3.43 2.16 1.19
Netherlands 1.26 1.17 0.04 1.39 1.08 0.06 0.97 0.53 1.10 1.01 0.82 1.11
4.47 3,50 0.13 4.43 3.45 0.14 3.41 1.90 2.99 4.02 289 3.21
Sweden 1.01 1.61 0.51 0.93 1.75 -0.06 1.02 0.68 1.20 0.42 0.88 1.20
2.89 459 1.24 2.92 4.63 -0.15 3.60 1.98 3.00 1.33 246 3.08
Denmark 1.22  0.94 0.93 1.32 1.13 0.74 2.19 1.32 0.77 1.57 1.34 0.89
2.80 1.88 2.41 1.61 333 231 1.91 4.84 1.93 2.81 4.93 2.29
# max 4 6 1 8 3 0 2 3 7 3 3 6
ranking 191 155 255 1.45 1.91 264 2.36 1.91 1.64 2.18 2.00 1.73
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Table XIII
Momentum and Liquidity

The table gives return differentials of price (Panel A) and earnings momentum (Panel B) by terciles of different liquidity
metrics. We sort stocks into five quintiles based on past returns and earnings forecasts, respectively. For each quintile
the stocks are further sorted into three terciles based on different liquidity metrics. Below the return differentials we
give t-statistics. The two last rows collect the number of countries that exhibit the highest return differential among
the respective terciles and the terciles mean ranking in terms of returns.

Dollar Volume Share Turnover ILLIQ Liu Measure
Country High Mid Low High Mid Low Low Mid High Low Mid High
Panel A: Price Momentum
USA 0.72 092 1.15 1.08 0.70 0.76 0.63 0.97 1.29 094 0.56 1.34
2.06 3.42 5.61 3.55 280 3.57 1.81 3.56 5.66 3.21 2.08 5.96
Europe 1.25 1.55 1.36 1.63 1.18 1.19 1.23 1.55 1.39 1.41 1.33 1.49
464 6.24 6.87 6.00 5.14 6.02 470 6.01 6.62 5.18 5.40 7.47
UK 0.91 1.19 1.29 1.18 1.00 1.19 0.88 1.16 1.33 1.02 1.02 1.29
3.12 4.23  4.59 4.15 3.66 4.22 3.04 398 4.85 3.70 3.60 4.58
Germany 1.14 1.15 1.06 1.21 1.03 0.87 1.08 1.07 1.16 1.07 117 1.11
3.33  3.82 4.29 3.74 3.61 3.79 3.50 3.16 4.17 3.23  4.04 4.51
Switzerland 1.51 0.85 1.15 1.34 097 1.17 1.33 1.01 1.18 1.29 1.17 1.19
4.20 275  3.82 3.78 3.29 4.56 3.79 3.07 3.99 3.78 3.67 4.11
France 0.66 1.36 1.22 1.08 1.25 0.95 0.71 1.38 1.14 1.06 1.22 1.06
1.94 4.52 4.42 3.30 4.25 3.50 2.09 4.37 4.29 3.26  3.98 3.71
Ttaly 1.39 1.30 0.65 1.16 0.82 0.61 1.16 1.17 0.88 1.34 1.34 0.72
3.18 3.09 1.65 2.56 2.15  1.57 2.79 2.76  2.29 2.80 3.84 1.53
Spain 0.35 0.33 0.98 0.78 0.54 0.16 0.23 0.34 0.93 0.69 0.08 0.51
0.87 0.87 1.80 1.87 1.31 0.43 0.54  0.86 2.02 1.72  0.21 1.09
Netherlands 0.67 079 1.24 0.75 089 1.15 0.73 0.95 0.89 0.80 1.23 0.60
1.69 2.14 3.70 1.98 2.85 3.43 1.80 2.78 2.87 2.09 352 1.97
Sweden 1.02 1.52 0.27 1.47 0.92 -0.18 1.10 0.92 0.40 1.25 0.84 0.58
2.50 3.25 0.58 3.42 226 -0.45 2.63 2.06 0.94 294 2.03 1.44
Denmark 1.16 0.95 0.92 1.08 0.76 1.34 1.32 097 0.72 1.26 1.18 0.79
3.57 3.06 2.42 3.12 244 3.61 4.14 3.14 2.09 3.60 3.71 1.97
# max 3 4 4 7 1 3 3 4 5 5 4 3
ranking 2.18 1.82  2.00 1.45 236 2.18 2.27 1.82 1.82 1.64 2.00 2.09
Panel B: Earnings Momentum
USA 0.27 045 0.97 0.31 0.57 0.79 0.23 0.54 1.01 0.4 0.42  1.02
1.38 2.62 6.96 1.55 3.66 5.94 1.19 3.16 6.97 2.11 2.58 8.18
Europe 0.77 0.8 0.90 091 0.74 0.91 0.79 0.80 0.94 0.89 0.83 0.95
4.85 6.84 8.17 6.14 556  8.59 5.40 6.27  8.20 5.67 6.73  9.68
UK 0.89 0.87 1.00 1.07  0.65 0.97 0.88 0.98 0.92 0.88 0.78 1.03
5.11 5.18 5.51 6.38 4.08 5.14 5.42 5.70 5.04 5.38 4.70  5.61
Germany 0.56 0.83 0.98 0.80 0.68 0.91 0.54 0.80 0.82 0.60 0.79 0.80
2.78 476  4.05 3.75  4.07  4.57 2.87 4.52  3.39 3.11 4.76  3.25
Switzerland 0.71 048 0.64 0.78 0.43 0.66 0.85 0.23 0.54 0.72 0.47 0.73
242 1.76  2.38 2.59 1.67 265 2.95 0.75  2.07 241 1.82 2.76
France 0.38 0.93 0.49 0.65 0.78 0.73 069 0.74 0.53 0.70 1.01 0.39
1.32 430 2.11 2.48 3.42 3.32 2.69 3.16 2.38 2.58 4.83 1.75
Ttaly 0.86 0.25 -0.05 093 0.07 0.13 0.80 0.21 -0.08 0.62 0.13 0.13
3.09 087 -0.15 2.62 0.25 046 3.02 0.76 -0.24 2.02 047 045
Spain 1.00 0.88 0.92 1.11 0.78 0.88 0.85 0.89 1.05 0.85 0.90 0.99
1.96 2.05 2.34 2.37 1.91 2.38 2.06 2.17 2.70 1.88 2.37 2.47
Netherlands 0.40 0.77 1.37 0.42 050 1.42 0.56 1.07 0.99 0.57 0.97 1.04
0.99 215 5.22 1.23  1.68 4.89 1.35 3.35 3.69 1.64 2.69 4.03
Sweden 0.39 0.65 0.97 064 094 0.84 0.54 0.63 1.15 0.59 1.01 0.87
0.91 1.92 2.60 1.56 2.43 2.40 1.28 1.87 3.12 1.33 3.34 2.33
Denmark 097 1.66 2.36 1.15 1.25 2.26 1.25 146 1.85 143 1.65 1.77
2.13 3.76 2.58 2.62 2.26 2.75 256 291 2.84 2.20 4.07 2.47
# max 3 1 7 5 2 5 2 3 6 1 2 8
ranking 2.36 2.18 1.45 2.00 2.36 1.55 2.45 1.91 1.64 2.45  2.09 1.36
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Figure 1. Cumulative Momentum Returns: Quintile and Hedge Portfolios
The upper graphs give cumulative total returns of the winner and loser quintiles of the earnings momentum strategy
in terms of a highlighted spread while the returns of the price momentum winners and losers are added as dashed lines.
The performance of an equally-weighted market portfolio is given by the solid line. The lower graphs give cumulative
total returns of the price momentum strategy (dashed line) and to the earnings momentum strategy (solid line). Results
are for the period from July 1987 to June 2007.
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Figure 2. Trailing Alphas of Momentum Hedge Portfolios
We plot trailing Fama-French momentum alphas estimated from equation () using 36-month windows, thus results
cover July 1990 to June 2007. Also, we give 95%-confidence bands (dashed lines). The upper graphs refer to the price
momentum strategy, the lower graphs refer to the earnings momentum strategy, respectively.
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Figure 3. Momentum: Fama-French versus Four-Factor Alphas
In the upper graphs, we plot trailing price momentum alphas arising from equations ([B) and (@) using 36-month
windows, thus results cover July 1990 to June 2007. Likewise, the lower graphs give trailing earnings momentum
alphas arising from equations (@) and (). The dashed line gives the Fama-French alpha and the solid line is the

respective four-factor alpha.
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