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Abstract

This paper studies the linkage of momentum and reversal in the G7 stock markets. We
confirm Conrad and Yavuz’s (Rev Financ 21(2):555-581, 2017) finding that momen-
tum is not linked to subsequent return reversal in the US stock market. In the stock
markets of the remaining G7 countries, our results object the decoupling of momen-
tum and return reversal. In these stock markets, the two return anomalies are linked to
each other. In particular, momentum is followed by return reversal in the stock markets
of Germany, the UK, Japan, Canada, France, and Italy. These observations obtain for
momentum portfolios which are made up of different risk profiles with respect to size
and book-to-market ratio. Our results hold true both in raw returns and in risk-adjusted
returns.

Keywords Momentum - Return reversal - Linkage - International stock markets

JEL Classification G11 - G15 - G40

1 Introduction

The seminal papers by Jegadeesh and Titman (1993) and De Bondt and Thaler (1985)
started research agendas in empirical finance on momentum and reversal, that is two
return anomalies which are seemingly at odds with Fama’s (1970) efficient market
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hypothesis in the weak form.! However, Fama (1998) advocates the efficient market
hypothesis in the light of conflicting empirical evidence on underreaction and over-
reaction of securities prices implying short-term momentum and long-run reversal in
returns, respectively.

Behavioral theories which provide integrated explanations of momentum and return
reversal are suggested by Daniel et al. (1998), Barberis et al. (1998), and Hong and
Stein (1999). These behavioral theories are substantiated in psychological traits of
investors as there are overconfidence and biased self-attribution, conservatism and
representativeness as well as bounded rationality with limited cognitive abilities in
information processing. Recently, Luo et al. (2021) propose a theory which incorpo-
rates both momentum and reversal based on investors’ overconfidence and skepticism
with respect to the quality of other investors’ signals. In a rational expectations model,
Andrei and Cujean (2017) show that information percolation — that is a flow of private
information at increasing rate — through word-of-mouth communication as mechanism
also leads to the integration of momentum and return reversal.

Conrad and Yavuz (2017) report evidence for the US stock market that momen-
tum and return reversal are separate phenomena. Put differently, they document that
momentum is not followed by return reversal in the US stock market.? Ultimately and
on grounds of their single-country evidence, Conrad and Yavuz (2017) cast doubts on
whether behavioral theories linking both phenomena are appropriate and suggest to
revisit them. In this paper, we add to this academic debate by extending Conrad and
Yavuz’s (2017) analysis to the G7 countries.

More precisely, we study the linkage of momentum and reversal from an interna-
tional multi-country perspective.? Thus, we pick up on Karolyi’s (2016) insight that
there are more lessons to be learned from international stock markets beyond the US
stock market. By opting for the G7 stock markets, we circumvent what Karolyi (2016)
terms the home bias in academic research.* Karolyi (2016, p. 2076) points out that
there is “great potential in exploring important ideas that lie at the core of our disci-
pline with new data in new settings.” Finally, our multi-country evidence stimulates
the controversy on the integration of momentum and reversal and, thus, the validity
of the behavioral approaches to asset pricing mentioned above.

Also inspired by Conrad and Yavuz’s (2017) findings, Walkshéusl et al. (2019)
study investment strategies which draw on momentum and reversal in an international
sample of 20 non-US stock markets comprising the G7 countries except for the USA,
naturally, and Canada. In their analysis, all stocks are pooled when stocks are assigned

1 On the one hand, momentum is reported by Rouwenhorst (1998) and Leippold and Lohre (2012) in
European stock markets, by Griffin et al. (2003) in international stock markets, and by Asness et al. (2013)
across different asset classes. On the other hand, return reversals had been documented by Jegadeesh (1990),
De Bondt and Thaler (1987), and Balvers et al. (2000).

2 Intriguingly, Luo et al. (2021) discuss how momentum prevails but reversal disappears in their model.
Thus, their model might serve as an ex-post rationalization of Conrad and Yavuz’s (2017) results.

3 Baytas and Cakici (1999) also study the G7 stock markets but only focus on return reversals. That is
they solely test for the overreaction hypothesis. They do not address the issue of /inkage of momentum and
reversal. Furthermore, their sample ends in the year 1991 when our sample starts.

4 Karolyi (2016) reports that more than 75% of total top-tier empirical research in Finance is based on US
stock market data.
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to either leg upon forming long-short portfolios. Hence, it is impossible to attribute
empirical evidence to a specific country. Additionally, the pooled results remain opaque
whether they are driven only by the stocks of some countries. Therefore, the reported
findings are limited when one is interested in country-wise insights.

Momentum and subsequent return reversal is studied by Blackburn and Cakici
(2017) in a sample of 23 countries comprising the G7 countries, too. However, the
stock market data of their sample countries are pooled in four subsets representing the
regions North-America, Europe, Asia, and Japan as a singleton.” Except for Japan, the
pooling of stock market data in their study also does not allow for gaining country-wise
insights or attributing evidence to a specific country. In contrast, Auer (2019) presents
country-wise evidence for momentum in a sample of 21 countries including the G7
countries.

Besides preventing country-wise attribution of empirical evidence, pooling of inter-
national stock market data raises another issue. Ensuring that reported findings on
momentum and reversal are not driven by exposure to fundamental risk requires risk-
adjustment. With pooled data from multiple stock markets, fundamental risk factors
cannot be interpreted cleanly. More precisely, a country-wise interpretation of risk-
adjusted performance is impossible as it might happen that the fundamental risk factors
constructed from a pool of countries do not measure the risk of some pool country
under consideration if the fundamental risk factors for the pool are dominated by
stocks of some country in the pool other than the one considered.

Reporting unambiguous results with respect to both the attribution of empirical
evidence to a country and the risk-adjustment of momentum and reversal to country-
specific fundamental risk requires a country-wise study. In these respects, the design
of our empirical study differs from the pooling design underlying both Blackburn and
Cakici (2017) and Walkshiusl et al. (2019). In essence, we conduct an international
country-wise analysis and, thus, expand Conrad and Yavuz’s (2017) analysis for the
US stock market by a clean multi-country perspective.

We contribute with our analysis to the literature in various aspects. First, we apply
Conrad and Yavuz’s (2017) research design used in the analysis of the US stock market
to the stock markets of the G7 countries and, thus, add an international dimension to
their study. Second, we conduct a clean country-wise study which allows for drawing
country-specific conclusions on the linkage of momentum and reversal. As discussed
before, the country-specific attribution of evidence is a strength compared to the studies
by Walkshiusl et al. (2019) and Blackburn and Cakici (2017). Third, we can judge
cleanly whether or not evidence from the US stock market translates into other stock
markets and, thus, pick up Karolyi’s (2016) impulse to generate insights beyond the
US stock market. Fourth, our study adds further evidence to the academic debate on the
appropriateness of theoretical models which integrate both momentum and reversal.
Hence, we are able to substantiate or to invalidate Conrad and Yavuz’s (2017) claim.

5 The region North-America comprises the USA and Canada. Blackburn and Cakici (2017) report momen-
tum and subsequent reversal in this region. Hence, one might conclude on grounds of their result that the
linkage of momentum and reversal is present in the US stock market. This contradicts Conrad and Yavuz’s
(2017) finding on the decoupling of momentum and reversal in the US stock market. Thus, the Canadian
stock market data might supersede the absence of this linkage in the US data.
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Our findings for the G7 countries are as follows. First, unconditional momentum
portfolios in the stock markets of the USA and Japan only exhibit reversal but not
momentum. This sets the USA and Japan apart from the remaining G7 countries.
In Germany, the UK, Canada, France, and Italy short-run momentum is followed by
reversal. Second, the findings on unconditional momentum portfolios can be rational-
ized from studying conditional reversal at the level of individual stocks. We document
the largest portions of winner stocks with realized momentum which exhibit return
reversal in the USA and Japan. Furthermore, we are able to put the reversal in uncon-
ditional momentum portfolios driven by the loser leg in line with the reversal of loser
stocks with realized momentum. Third, we report that conditional momentum portfo-
lios — that is momentum portfolios formed of realized momentum stocks — unveil a
linkage of short-run momentum and long-term reversal in both raw returns and risk-
adjusted returns across all G7 stock markets. Conditional momentum portfolios of
contrarian stocks do not exhibit return continuation but reversal in all G7 countries.
These results prove robust with respect to different portfolio formation procedures.
Fourth, we confirm Conrad and Yavuz’s (2017) finding for the US stock market on the
separation of momentum and reversal in momentum portfolios which originate from
different risk profiles of stocks. But, we report adverse evidence for these momentum
portfolios from the remaining G7 countries. In the G7 stock markets except for the US
stock market, those momentum portfolios realize short-term momentum and experi-
ence long-run reversal. Hence, both phenomena are reported to be linked in Germany,
the UK, Japan, Canada, France, and Italy.

We conclude that the finding from the US stock market on the separation of momen-
tum and reversal does not translate into the remaining G7 stock markets. Furthermore,
our results weaken Conrad and Yavuz’s (2017) strong stance as regards the need to
revisit behavioral theories which embed the linkage of short-run momentum and long-
term reversal on grounds of psychological traits in human decision making. In general,
our clean country-wise multi-country study allows for insights beyond what is reported
by Conrad and Yavuz (2017).

The remainder of this paper proceeds as follows. Section 2 describes the data and
outlines the core methodological aspects of our multi-country study. The four-step
empirical analysis on the linkage of momentum and reversal in the G7 stock markets
along Conrad and Yavuz (2017) is presented in section 3. Section 4 summarizes the
four-step analysis and concludes.

2 Data and methodology

In this section, we outline both the data and the methodological framework underlying
our empirical analysis. Naturally, the execution of a multi-country study for the G7
stock markets is by far more elaborate regarding the data requirements than a single-
country study as did Conrad and Yavuz (2017). The G7 countries comprise the USA,
Germany, the United Kingdom (UK), Japan, Canada, France, and Italy. According
to data reported by statista.com, the market capitalization of the G7 stock markets
amounts to 75% of the world market capitalization.
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We rely on the following data in our empirical study. Our sample comprises monthly
stock returns of the G7 stock markets and spreads the period from July 1991 to Decem-
ber2017.% The stock return data is collected from Thomson Reuters Datastream (TDS).
US stock markets data is obtained from the Center of Research in Security Prices
(CRSP).

Fundamental risk factors as well as the risk free rate of return for the G7 stock
markets throughout the period from July 1991 to December 2017 are provided by
Schmidt et al. (2019) at monthly frequency.

Monthly stock-specific data on market capitalization and book-to-market ratio is
collected from Thomson Reuters Datastream (TDS) and the Center of Research in
Security Prices (CRSP) for the case of US data.

Stock return data is screened and filtered as follows. We remove stocks whose prices
had been stale during three months prior to portfolio formation date. By doing so, we
guarantee that either illiquid stocks do not affect our results or delisted stocks are kept
in the database erroneously. By applying this filter dynamically at each portfolio for-
mation date, we prevent using forward-looking information in our analysis and, thus,
ensure our results being not subject to the survivorship bias. Put differently, our adjust-
ments only rely on information available at portfolio formation date. Therefore, our
data filtering is conservative. Descriptive statistics of the filtered data are summarized
in Table 1 and visualized in Figs. 1 and 2. Average monthly returns are very similar
amongst the G7 countries in terms of 25th percentile, median and 75th percentile. The
average monthly stock counts for the G7 countries show a high dispersion.

We construct momentum portfolios by either using the methodology introduced by
Lo and MacKinlay (1990) or implementing a quintile as well as tertile approach in
addition to Jegadeesh and Titman’s (1993) decile approach. Lo and MacKinlay (1990)
categorize stocks as winners (losers) if their past performance exceeds (falls short of)
the respective average past performance of all stocks. The portfolio weight of a stock
is determined by the difference between its past performance and the average past
performance of all stocks. Hence, the zero cost long-short portfolio contains all stocks
available. Alternatively, the quintile [tertileldecile] approach groups all stocks in five
[threelten] equally weighted portfolios with equal stock count after ranking stocks
based on their past performance. The zero cost long-short portfolio consists of 40%
[66.67%I20%] of all stocks available at portfolio formation date and is referred to as
quintile [tertileldecile] spread portfolio. Generally, past performance is assessed by a
stock’s return throughout the last six months prior to portfolio formation. Following
Grundy and Martin (2001), one month between portfolio formation date and the hold-
ing period is skipped in order to avoid microstructure issues when calculating returns
of the momentum portfolios.

Besides raw return performance, we report risk-adjusted performance. When we
report risk-adjusted returns, these are Fama and French (1993) three factor alphas
obtained from linear time-series regressions of momentum portfolio returns in excess
of the risk free rate of return on the country-specific fundamental risk factors provided
by Schmidt et al. (2019). Thus, we ensure that our results are corrected for exposure to

6 We opt for this time horizon as the fundamental risk factors for the G7 stock markets used in this study
are supplied for this period.
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Table 1 Descriptive Statistics

Panel A Returns

Min 25 Median Mean 75 Max SD
USA -89.57 -5.71 0.10 0.01 5.86 209.00 14.35
Germany -70.53 -6.09 -0.46 -0.44 5.05 105.66 14.52
UK -84.26 -6.61 -0.51 -0.51 5.59 109.32 14.62
Japan -62.85 -5.49 -0.58 -0.18 4.54 86.68 10.09
Canada -80.39 -7.03 -0.20 0.16 6.66 120.13 16.58
France -67.27 -5.25 -0.13 0.07 5.18 95.18 13.19
Ttaly -41.41 -5.34 -0.53 -0.21 4.45 54.41 10.02
Panel B Stocks

Min 25 Median Mean 75 Max SD
USA 2221 3829 4158 4012 4431 4954 635
Germany 336 404 614 592 735 842 162
UK 991 1111 1320 1298 1454 1619 193
Japan 1933 2370 2658 2550 2769 2919 276
Canada 583 826 953 924 1018 1176 140
France 379 431 473 481 530 596 62
Ttaly 271 286 294 297 307 334 15

This table presents descriptive statistics for the G7 countries. The statistics are computed for each country as
time series averages of the monthly cross-sectional statistics over the sample period July 1991-December
2017. Panel A reports the minimum, 25th percentile, median, mean, 75th percentile, maximum and standard
deviation of the monthly returns in percent. Panel B reports the minimum, 25th percentile, median, mean,
75th percentile, maximum and standard deviation of the monthly stock counts

fundamental risk in the specific stock market. Consequently, risk-adjusted performance
is not confounded by sensitivity to outside fundamental risk factors irrelevant to a stock.
Upon constructing momentum portfolios using different risk profiles on grounds of
market capitalization and book-to-market ratio, we calculate proper book-to-market
ratios following Fama and French (1992) in order to avoid the look-ahead bias in
accounting data.

3 Linkage of momentum and reversal in the G7 stock markets

The design of our empirical study follows Conrad and Yavuz (2017). We address the
core research question as regards the linkage of momentum and reversal in a four-
step country-wise empirical analysis of the G7 stock markets. Briefly, these four steps
are as follows. First, unconditional momentum portfolios in the spirit of Jegadeesh
and Titman (1993) are analyzed up to five years after portfolio formation. Second,
conditional reversal is studied at the level of individual stocks throughout a holding
period of up to three years. Using short-term performance throughout the next six
months upon classifying a stock as a realized momentum stock or contrarian stock
distinguishes the conditional view from the usual unconditional perspective. Third,
the performance of conditional momentum portfolios is analyzed for up to five years.

@ Springer
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Fig. 1 Average Monthly Returns of G7 Countries. The boxplots illustrate the descriptive statistics of
average monthly returns in percent per country as provided in Table 1 Panel A. Whiskers illustrate minimum
and maximum returns. Boxes display the 25th percentile, median and the 75th percentile

That is the classification of stocks as realized momentum stock or contrarian stock
is exploited upon forming momentum portfolios. Fourth, the question of whether
risk characteristics of stocks unveil the linkage of momentum and reversal is studied
along the performance of unconditional momentum portfolios formed of stocks from
different risk profiles throughout a time horizon of up to three years.

3.1 Unconditional momentum portfolios

In the first step of our multi-country analysis, we study unconditional momentum
portfolios in each stock market of the G7 countries separately. The term unconditional
reminds of the fact that no additional information is used in portfolio formation other
than past return performance of each stock. On a monthly basis, we construct the
winner portfolio, the loser portfolio, and the relative strength portfolio with a long leg

@ Springer
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Fig. 2 Average Monthly Stocks of G7 Countries. The boxplots illustrate the descriptive statistics of
average monthly stock counts per country as provided in Table 1 Panel B. Whiskers illustrate minimum and
maximum returns. Boxes display the 25th percentile, median and the 75th percentile

carrying past winner stocks and a short leg consisting of past loser stocks. Thus, the
relative strength portfolio is a zero-investment portfolio. The two legs are determined
using the Lo and MacKinlay (1990) methodology. Foregoing microstructure issues,
we skip one month between portfolio formation and the subsequent holding periods.

Table 2 displays average monthly raw returns and Table 3 exhibits monthly risk-
adjusted returns of unconditional momentum portfolios. Risk-adjusted returns are the
intercepts of time-series regressions of monthly portfolio returns in excess of the risk
free rate on Fama and French (1993) three factors of the respective G7 stock market.

In Table 2, we find both economically and highly statistically significant reversal
but no momentum for the zero-investment portfolio (W-L) in the US stock market.
Although we document momentum in the winner leg (W), this reversal is driven by
the short loser leg (L) which does not continue to lose. This reversal pattern is most
pronounced throughout the first year (0-6, 6-12) with —1.67% and —1.77% and is
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driven by the short loser leg which generates positive average raw return of 2.74% and
2.55% in the respective periods but continues for five years. In the US stock market,
the winner-loser portfolio does not show initial momentum in the short run but only
reversal throughout a horizon of up to five years after portfolio formation.

Table 3 shows quite similar results for the US in terms of risk-adjusted returns. The
Fama and French (1993) three factor alphas follow the same pattern as the average
raw returns. For the winner-loser portfolio (W-L), we observe a reversal of alpha
performance throughout five years. Again, this reversal stems from the loser leg which
generates higher alphas in magnitude than does the winner leg.

Among the remaining G7 countries, only Japan features results for the zero-
investment portfolio (W-L) which compare favorable with those of the USA. Although
lower in magnitude and with slightly smaller statistical significance, both average raw
returns and Fama and French (1993) three factor alphas of the relative strength port-
folio (W-L) document reversal throughout the whole time horizon. Again the reversal
in the Japanese stock market is driven by the short loser leg (L), predominantly.’

For the remainder of the G7 stock markets, we report contrasting evidence. As
can be seen from Table 2, the winner-loser portfolio (W-L) exhibits momentum at
least throughout the first six months (0-6) after portfolio formation. For Germany,
the UK, Canada, and France, this momentum in average raw returns continues for
another half year (6—12). Table 3 confirms the initial momentum (0—6) even in risk-
adjusted performance measured by Fama and French (1993) three factor alphas. Most
importantly, the momentum of the relative strength portfolio (W—L) in both raw returns
and risk-adjusted returns turns into a reversal in the years two (12-24) and three (24—
36) after portfolio formation.

Finally, studying unconditional momentum portfolios delivers the insight that both
the US stock market and the Japanese stock market exhibit only reversal but not
momentum. In contrast, the remaining G7 stock markets, that is the stock markets of
Germany, the UK, Canada, France, and Italy, show short-run momentum followed by
reversal at least one year after the formation of the momentum portfolio.

Extending this full sample evidence, we study unconditional momentum portfolios
in two subperiods ranging from 1991 to 2004 and from 2005 to 2017. The subperiod
results are reported in Table 12 for raw returns and in Table 13 for risk-adjusted returns.
Despite slight differences, our evidence from the full sample is confirmed. For instance,
unconditional momentum portfolios of German stocks only exhibit momentum in
terms of both raw returns and risk-adjusted returns but no reversal during the first
subperiod which covers the years after the German reunification in October 1990.
However, raw returns and risk-adjusted returns of unconditional momentum portfolios
in the US stock market solely revert in both subperiods as is reported also in the full
sample. Again, momentum is not followed by reversal in the Japanese stock market in
both subperiods for raw returns as well as risk-adjusted returns. In the stock markets of
the UK, Canada, and France unconditional momentum portfolios feature momentum
followed by reversal in both types of returns except for the second subperiod which
covers the US subprime crisis and the European sovereign debt crisis. In the Italian

7 Note that our evidence is in line with Asness (2011) who documents that momentum strategies do not
work in the Japanese stock market.
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stock market, results from the first subperiod match the full sample evidence with
momentum followed by reversal.

3.2 Conditional reversal of individual stocks

After having studied unconditional momentum and reversal patterns in the G7 coun-
tries, we now analyze conditional reversal of individual stocks. Two questions arise
immediately. First, why are we focusing on individual stocks. And second, what is
the conditioning information employed. The answer to the first question is obvious.
Reversal of momentum portfolios must originate from stocks which constitute these
portfolios. Hence, reversal must occur at the individual stock’s level and calls for
studying reversal for each stock.

The answer to the second question is more involved. At portfolio formation date, one
can determine a stock’s past performance throughout the last six months (-6-0). Hence,
it qualifies as winner stock or loser stock. Next, we look at this stock’s performance
throughout the upcoming half year (0-6). If on the one hand a winner (loser) stock prior
to portfolio formation stays a winner (loser) stock after portfolio formation then this
stock will realize momentum. Such a stock is called realized momentum stock. If on the
other hand a winner (loser) stock prior to portfolio formation becomes a loser (winner)
stock after portfolio formation then this stock will experience reversal. Such a stock
is called contrarian stock. At portfolio formation date, realized momentum stocks
form the realized momentum portfolio and contrarian stocks make up the contrarian
portfolio. The conditioning information used is whether a stock is element of the
realized momentum portfolio or of the contrarian portfolio upon portfolio formation.
Note that qualifying a stock being element of either portfolio requires forward-looking
information. Another important note is that both the realized momentum portfolio and
the contrarian portfolio comprise both winner stocks and loser stocks.

Now, if the hypothesis is true that momentum and reversal are linked phenomena
then a stock which features realized momentum initially will experience reversal later
on. As we are interested in the linkage of momentum and reversal, we focus in this
second step of the analysis on how realized momentum stocks perform in the second
year (12-24) and in the third year (24-36) after portfolio formation, in particular.
Focussing on the second and third year after portfolio formation is justified by the
fact that reversal is documented in these periods in Tables 2 and 3 across all G7 stock
markets. Table 4 provides aggregate country-wise results on conditional reversal of
individual stocks in the respective stock market.

Let us have look at the evidence from the US stock market at first. Throughout
all portfolio formation dates, 52.2% (47.8%) of all stocks are identified as winner
(loser) stocks prior to portfolio formation (-6-0).8 Out of these winner (loser) stocks
52.9% (48.3%) are realized momentum stocks. Now 48.6% and 47.4% of realized
momentum winner stocks experience medium-term reversal (12-24) and long-run
reversal (24-36), respectively. Also 54.7% and 54.4% of the realized momentum loser

8 Each stock in the sample is classified at each potential portfolio formation date throughout our sample
period from July 1991 to December 2017. Percentages are ratios of the count of stocks classified and the
count of all classifications carried out.
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Table 4 Conditional Reversal of Individual Stocks

Winner MTR LRR Loser MTR LRR
-6-0 0-6 12-24  24-36 -6-0 0-6 12-24  24-36
months months months months months months months months
USA
52.2% Real 52.9% NoRev 51.4% 52.6% Cont 51.7% Rev 52.3% 53.5%
Rev 48.6% 47.4% NoRev 47.7% 46.5%
Cont 47.1% NoRev 53.0% 53.6% 47.8% Real 48.3% Rev 547% 54.4%
Rev 47.0% 46.4% NoRev 453% 45.6%
Germany
49.6% Real 50.5% NoRev 623% 62.2% Cont 44.4% Rev 61.1% 62.1%
Rev 377% 37.8% NoRev 389% 37.9%
Cont 49.5% NoRev 58.0% 62.4% 50.4% Real 55.6% Rev 56.9% 59.3%
Rev 42.0% 37.6% NoRev 43.1% 40.7%
UK
51.2% Real 50.9% NoRev 633% 61.5% Cont 46.1% Rev 62.7% 62.9%
Rev 36.7% 38.5% NoRev 373% 37.1%
Cont 49.1% NoRev 59.5% 62.0% 48.8% Real 53.9% Rev 59.7% 60.7%
Rev 40.6% 38.0% NoRev 40.3% 39.3%
Japan
48.9% Real 48.4% NoRev 47.6% 48.7% Cont 49.4% Rev 49.1% 49.4%
Rev 524% 51.3% NoRev 50.9% 50.6%
Cont 51.6% NoRev 49.4% 49.6% 51.1% Real 50.6% Rev 50.4% 49.7%
Rev 50.6% 50.4% NoRev 49.6% 50.3%
Canada
48.2% Real 48.5% NoRev 51.5% 51.9% Cont 42.5% Rev 53.2% 52.4%
Rev 48.5% 48.1% NoRev 46.8% 47.6%
Cont 51.5% NoRev 50.5% 52.2% 51.8% Real 57.5% Rev 51.3% 52.4%
Rev 49.5% 47.8% NoRev 48.7% 47.6%
France
49.8% Real 51.0% NoRev 559% 56.0% Cont 454% Rev 573% 56.6%
Rev 44.1% 44.0% NoRev 42.7% 43.4%
Cont 49.0% NoRev 54.1% 56.8% 50.2% Real 54.6% Rev 54.6% 55.8%
Rev 459% 43.2% NoRev 454% 44.2%
Italy
49.3% Real 51.7% NoRev 543% 54.2% Cont 453% Rev 527% 52.2%
Rev 457% 45.8% NoRev 47.3% 47.8%
Cont 48.3% NoRev 51.3% 52.6% 50.7% Real 54.7% Rev 49.0% 49.8%
Rev 48.7% 47.4% NoRev 51.0% 50.2%

Values are portions of stocks which qualify as (i.) winner stock (Winner) or loser stock (Loser) in the
formation period (-6-0) following the Lo and MacKinlay (1990) methodology, (ii.) realized momentum
stock (Real) or contrarian stock (Cont) in the short-run holding period (0-6), and (iii.) reversal stock (Rev) or
stock without reversal (No Rev) in the medium-term (12-24) or long-run (24-36) holding period compared
to the formation period (-6-0). Portions of stocks with medium-term reversal (12-24) are shown in the next
to last column (MTR) and portions of stocks with long-run reversal (24-36) are collected in the last columns
(LRR). Past stock performance and, thus, whether a stock classifies as winner or loser is determined using
raw returns. We skip one month between the formation period and the subsequent holding periods. The
sample spreads July 1991-December 2017
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stocks show medium-term reversal (12-24) and long-run reversal (24-36), respec-
tively.

Inspecting Table 4 yields that those G7 countries with the lowest portions of reversal
among realized momentum winner stocks in the second (12-24) and third (24-36) year
after portfolio formation showed short-term momentum in unconditional portfolios.
These countries are Germany, the UK, Canada, France, and Italy. The highest portions
of reversal among realized momentum winners in the second (12-24) and third (24—
36) year after portfolio formation is reported for the USA and Japan. Both countries
revealed a lack of momentum in unconditional portfolios.

Furthermore, we observe higher portions of reversal in the second (12—24) and third
(24-36) year after portfolio formation among realized momentum losers than among
realized momentum winners across all G7 countries except for Japan. This corresponds
to the finding that the loser legs of unconditional momentum portfolios caused reversal
in the corresponding years after portfolio formation. Finally, the portions of realized
momentum stocks — both winners and losers — featuring reversal in the second (12-24)
and third (24-36) year after portfolio formation in the G7 stock markets argue for a
linkage of momentum and reversal at the individual stock level which can be put in
line with evidence on reversal in raw return performance of unconditional momentum
portfolios in those years after portfolio formation documented in the first step of the
analysis.

Note that this second step of the analysis highlights that exploiting conditional
information on realized momentum at the individual stock level delivers evidence for
the US and the Japanese stock markets which differs from the rest of the G7 countries.
These conditional observations correspond to findings for unconditional momentum
portfolios before.

We substantiate the analysis of conditional momentum stocks exhibiting reversal in
either the medium term or the long run by performing country-wise Binomial tests. The
null hypothesis of such a Binomial test is that momentum and reversal are unrelated
phenomena meaning that a realized momentum stock’s probability of reversal equals
50%. In this case, reversal following momentum is a pure chance event.

Table 5 displays country-wise estimates of Binomial probabilities for reversal fol-
lowing momentum in the medium term (12-24) and the long run (24-36). Surprisingly,
the null hypothesis is rejected in all G7 countries in the medium term except for Canada
and France on the one hand and in the long run except for Germany and the UK on
the other hand. Most notably, the rejection of the null hypothesis is observed in all G7
stock markets either in the medium term or the long run, or in both the medium term
and the long run. Thus, the Binomial tests suggest that the linkage of momentum and
reversal is not a chance event in the G7 stock markets. From an investor’s perspec-
tive, this result at the individual stock’s level must be scrutinized economically at the
portfolio level.

3.3 Conditional momentum portfolios

In the previous section, we report that a linkage of momentum and reversal can be
identified at the level of individual stocks in each G7 stock market. The extent of
reversal is in line with evidence on unconditional momentum across the G7 countries.
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Table 5 Reversal of Realized

Momentum Stocks . 12-24 months . 24-36 months
Country Estimate p-Value Estimate p-Value
USA 51.7% (0.000) 51.0% (0.000)
Germany 47.4% (0.000) 50.2% (0.496)
UK 48.9% (0.000) 50.3% (0.101)
Japan 51.3% (0.000) 51.3% (0.000)
Canada 50.3% (0.199) 50.6% (0.004)
France 49.7% (0.251) 50.8% (0.005)
Italy 47.7% (0.000) 47.9% (0.000)

Values are estimates of country-wise Binomial tests which allow
to judge whether the percentage of observed reversals differs from
50% which represents pure chance and, hence, means independence
of momentum and reversal. The null hypothesis is that momentum
and reversal are independent of each other, that is the percentage of
observed reversals equals 50%. The estimates are obtained for medium-
term reversal (12-24) and long-run reversal (24-36)

In the third step of our analysis, we analyze the performance of momentum portfo-
lios which rely on conditioning information. That is momentum portfolios are formed
of either realized momentum stocks (Real) or contrarian stocks (Cont). Of course,
as conditioning information is forward-looking, the reported returns cannot be real-
ized by some trading strategy. However, the conditioning information is crucial in
order to potentially detect a linkage of momentum and reversal. In general, if momen-
tum and reversal are linked phenomena then a stock which has shown short-term
momentum can be expected to experience long-term reversal. Alternatively, any lack
of return continuation indicates a reversal. Therefore, we distinguish stocks based on
whether they have experienced momentum in the short run or not when forming con-
ditional momentum portfolios. Doing this is particularly useful in our comparative
multi-country study, as differences across or similarities between countries can be
identified.”

Table 6 collects average monthly raw returns of conditional momentum portfolios
which are formed of realized momentum stocks. Panel A underlies the methodology of
Lo and MacKinlay (1990). Underlying Panel B is the decile approach of Jegadeesh and
Titman (1993). Panels C and D display raw returns of quintile spread portfolios and of
tertile spread portfolios, respectively. All panels report extreme short-run momentum
throughout the first half year (0-6) across all G7 stock markets. Note that this extreme
performance is by construction as we only analyze realized momentum stocks from
which we know to feature momentum in these first six months after portfolio formation.

Having analyzed unconditional momentum portfolios in the first step of our analy-
sis, we know that reversal occurs in the second or third year after portfolio formation.
Hence, we mainly focus on the performance of conditional momentum portfolios in
year two (12-24) and year three (24-36) after portfolio formation.

Panels A and B of Table 6 show that the momentum portfolios of realized momen-
tum stocks feature reversal in the medium term (12-24) or the long run (24-36) in

9 Note that forming groups of countries as effected in Blackburn and Cakici (2017) and Walkshéusl et al.
(2019) prevents spotting country-wise differences or similarities.
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all G7 stock markets except for France.!” Thus, short-term momentum (0-6) by con-
struction is followed by reversal later on. Put differently, realized momentum stocks
feature return reversal after exhibiting short-run momentum in the G7 stock markets.
Comparing Panel A to Panel C, we see that relying on the top quintile and bottom quin-
tile of the realized momentum stocks makes this observation of linkage of momentum
and reversal even more pronounced.

Similarly, Table 7 reports average monthly raw returns of conditional momentum
portfolios which are composed of contrarian stocks. Panel A and Panel C differ with
respect to whether the methodology of Lo and MacKinlay (1990) or the quintile spread
approach had been used in portfolio formation. In the short run (0-6), both panels
show the contrarian movement of the conditional momentum portfolios in each stock
market of the G7 countries. However, this observation is again by construction. A
conditional momentum portfolio of contrarian stocks consists of past winners long and
past losers short which we know to become losers and winners in the short run (0-6),
respectively. Note that this contrarian movement does not continue. All conditional
momentum portfolios of contrarian stocks revert in the second year (12-24) after
portfolio formation. If these portfolios featured return continuation they would have
average raw returns of higher magnitude. Hence, even contrarian stocks show a reversal
in the G7 stock markets as the continuation of the initial contrarian movement vanishes.

Conrad and Yavuz (2017, p. 560) point out that continuation and reversal are return
anomalies. Therefore, it is essential to study risk-adjusted performance. Thus, we
report Fama and French (1993) three factor alphas for conditional momentum port-
folios composed of either realized momentum stocks or contrarian stocks in Tables 8
and 9 respectively. In both tables, Panel A obtains according to the Lo and MacKinlay
(1990) methodology and Panel C results from the quintile spread approach in the spirit
of Jegadeesh and Titman (1993).

In Table 8, we report Fama and French (1993) three factor alphas of conditional
momentum portfolios of realized momentum stocks. Panel A and Panel C display
pronounced risk-adjusted performance in the short-run period (0-6). This means that
the momentum portfolios of realized momentum stocks feature a return component in
the first semi-annual holding period which cannot be explained by fundamental risk
factors. The outperformance compared to the Fama and French (1993) three factor
benchmark originates from the momentum of the underlying realized momentum
stocks by construction. This observation applies to all G7 stock markets.

Notably, the short-run risk-adjusted outperformance turns into risk-adjusted under-
performance during the second year (12-24) and third year (24-36). Hence, this turn of
performance documents a reversal of the momentum portfolios consisting of realized
momentum stocks in risk-adjusted terms in all G7 stock markets. Again, this reversal
in Fama and French (1993) three factor alphas is emphasized more strongly in Panel C
by using the quintile spread approach in portfolio formation.!!

Completing the third step of our analysis, we report in Table 9 the risk-adjusted per-
formance of conditional momentum portfolios which are made up of contrarian stocks.

10 France also shows the weakest reversal in unconditional momentum portfolios. Cf. Table 2.

1 Ag regards France, comparing Panel A to Panel C lets one conclude that the documented reversal in
Panel A is not driven by the top and bottom quintile of realized momentum stocks.
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Irrespective of whether the conditional momentum portfolios are build along the Lo
and MacKinlay (1990) methodology or the quintile spread approach, we observe in
Panels A and C severe risk-adjusted underperformance in the first six months (0-6)
after portfolio formation. Hence, contrarian stocks do not earn an adequate compensa-
tion for their exposure to fundamental risk. Put differently, the contrarian evolution of
returns in the short-run period (0—6) cannot be explained by Fama and French (1993)
three factors. However, the contrarian movement of returns does not continue as can be
seen from the Fama and French (1993) three factor alphas in the second year (12-24)
and third year (24-36) after portfolio formation. These alphas are substantially lower
— roughly at least by factor eight — compared to the short-run period (0-6). Hence,
we document a reversal in risk-adjusted returns of the universe of contrarian stocks
across all G7 stock markets without any exception.

All in all, studying the performance of conditional momentum portfolios manifests
reversal and lack of continuation in both average raw returns and risk-adjusted returns
in the second or third year after portfolio formation across all G7 stock markets. In
particular, analyzing momentum portfolios of realized momentum stocks unveils that
momentum is followed by reversal.

The variation of the portfolio formation — that is the analysis of decile spread
portfolios (Tables 6-9, Panel B) and of tertile spread portfolios (Tables 6-9, Panel D)
— confirms our observations. Moving from decile spread portfolios through quintile
spread portfolios to tertile spread portfolios — that is including more stocks in each leg
of the spread portfolios — dilutes the reported returns but does not alter the pattern of
momentum and reversal. Hence, our findings are robust to different portfolio formation
procedures.

3.4 Momentum and reversal using risk profiles

After having studied conditional momentum portfolios in the previous section, we now
return to analyzing unconditional momentum portfolios. Hence, we do not use any
forward-looking information upon portfolio formation anymore. Thus, the reported
returns could be realized by implementing the corresponding momentum strategies in
the G7 stock markets.

In the last step of our empirical study, we study the linkage of momentum and rever-
sal in the G7 stock markets using subgroups of stocks with different risk profiles. In
the US stock market, Conrad and Yavuz (2017) report that momentum portfolios with
legs from different risk profiles can be formed such that the separation of momentum
and reversal obtains. That is Conrad and Yavuz (2017) identify momentum portfolios
which either solely exhibit momentum but no reversal or lack momentum and only
experience reversal. Checking whether this dichotomous evidence holds true across
the G7 stock markets is at the very heart of this last step of our analysis.

Monthly portfolio formation strictly follows Conrad and Yavuz (2017) in order to
ensure that our results are comparable to theirs. We briefly describe the formation of
risk profiles and the formation of momentum portfolios relying on these risk profiles.
The formation of risk profiles is repeated on a monthly basis prior to portfolio formation
in each G7 stock market.
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o (Formation of Risk Profiles) Stocks are sorted in size and book-to-market ratio
(BM) tertiles. Size is measured by market capitalization and book-to-market ratio
is determined according to Fama and French (1992). This double sort yields small,
medium-sized, and big stocks on the one hand, and high, medium, and low BM
stocks on the other hand. The high risk (HR) profile comprises either small or
medium-sized stocks with a high BM and small stocks with a medium BM. The
low risk (LR) profile includes big or medium-sized stocks with a low BM and big
stocks with a medium BM.

¢ (Formation of Momentum Portfolios) Within the HR profile and the LR profile,
stocks are sorted in winner stocks and loser stocks based on their performance
throughout the previous six months. The MAX portfolio consists of HR winners
long and LR losers short. The MIN portfolio is composed of LR winners long and
HR losers short.

Note that the double sort along size and BM draws on the insights of Banz (1981)
and Fama and French (1992) who report that small stocks and stocks with high BM are
expected to generate higher expected returns and vice versa. These return expectations
translate into the MAX and MIN portfolios.!?

We documented that unconditional momentum portfolios show reversal in the sec-
ond year (12-24) and the third year (24-36) after portfolio formation both in raw
returns and risk-adjusted returns in all G7 stock markets.'> We now study whether
a linkage of momentum and subsequent reversal can be observed in the momentum
portfolios MAX and MIN in the G7 stock markets or whether these portfolios allow
for a separation of both phenomena.

Table 10 displays country-wise average monthly raw returns of the MAX portfolio
and the MIN portfolio for each G7 stock market. Portfolio formation follows the Lo
and MacKinlay (1990) methodology.

Let us first inspect the results for the MAX portfolio. In all G7 countries, the MAX
portfolio only realizes momentum in raw returns up to three years after portfolio
formation with the UK being an exception. In the UK, the MAX portfolio having
realized momentum in the first two years (0-6, 6—12, 12-24) shows reversal in the
third year (24-36) after portfolio formation. For the MAX portfolio, a separation of
momentum and reversal can be observed for six G7 countries.'*

Let us turn to the MIN portfolio. In the stock markets of the USA, Japan, and Italy,
the MIN portfolio only exhibits reversal. However, in the German, UK, Canadian, and
French stock markets the MIN portfolio realizes momentum initially and reversal in
the second year (12-24) and third year (24-36) after portfolio formation. Hence, the

12 The MAX portfolio holds HR winners long which earn high expected returns and LR losers short which
earn low expected returns. On the long leg, the MAX portfolio should earn high returns if winners realize
momentum. In contrast, the loser leg of the MAX portfolio should earn low expected returns if losers
realize momentum. Hence, the MAX portfolio is constructed such that if momentum is realized it will earn
maximum returns what calls for its naming. The logic behind the MIN portfolio is similar.

13 Cf. Tables 2 and 3.

14 Using the quintile spread approach in the spirit of Jegadeesh and Titman (1993) when forming the MAX
portfolio yields that the UK and Italy change roles. Still, six G7 countries show a separation of momentum
and reversal in the MAX portfolio.
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Table 10 Momentum and Reversal in Raw Returns Using Risk Profiles

Portfolio  0-6 months 6—12 months 12-24 months 24-36 months
USA

MAX 1.49 (9.76) 0.73 (5.18) 0.32 (3.12) 0.31 (3.21)

MIN -343 (-13.62) -349 (-6.97) 242 (-1047) -1.55  (-9.24)
Germany

MAX 1.83 (8.76) 0.67 (4.30) 0.37 (3.44) 0.14 (1.39)

MIN 1.55 (8.28) 0.63 (3.90) -0.32  (-3.10) -0.31  (-3.19)
UK

MAX 1.57 (10.92) 0.57 (4.44) 0.15 (1.79) -0.34  (-3.68)

MIN 0.76 (4.32) 0.03 (0.19) -0.53  (-5.95) -0.27  (-3.09)
Japan

MAX 0.78 (6.03) 0.49 (4.21) -0.04  (-0.48) -0.11  (-1.56)

MIN -0.69 (449 -0.78  (-5.53) -0.81 (-9.81) -0.35 (449
Canada

MAX 2.31 (13.24) 1.07 (7.06) 0.39 (3.41) 0.50 (4.37)

MIN 0.88 (5.14) -0.18  (-1.17) -0.95  (-8.97) -0.38  (-3.49)
France

MAX 0.92 (5.22) 0.19 (1.18) 0.21 (1.50) 0.13 (1.17)

MIN 0.63 (3.83) 0.05 (0.37) -0.23  (-2.36) -0.24  (-2.50)
Ttaly

MAX 1.17 (5.85) 0.90 4.73) 0.02 (0.12) -0.24  (-1.46)

MIN -0.04  (-0.13) -1.18  (-2.39) -0.98  (-7.96) -0.54 (-5.07)

Values are average monthly raw returns of MAX and MIN portfolios throughout semi-annual periods
(0-6, 6-12 months) and annual periods (12-24, 24-36 months) after portfolio formation in percent. The
construction of MAX and MIN portfolios using risk profiles is described in section 3.4. Portfolio weights
are determined following the Lo and MacKinlay (1990) methodology at monthly frequency. The sample
spreads July 1991-December 2017. Accounting for microstructure effects, we skip one month between
portfolio formation and the subsequent holding periods. Figures in bold-face are statistically significant at
the 10% level (t-stat > 1.65). T-statistics are in parenthesis

linkage of momentum and reversal can be reported in four G7 stock market regarding
the MIN portfolio.!?

Analyzing the evidence in Table 10 country-by-country reveals that the separation
of momentum and reversal in raw returns can be observed solely in the USA, Japan,
and Italy. In these countries, the MAX portfolio only shows momentum and the MIN
portfolio only experiences reversal. In the remaining G7 countries, the linkage of
momentum and reversal in raw returns is documented in the MIN portfolio.

As pointed out by Conrad and Yavuz (2017), return continuation and reversal are
anomalies. Thus, scrutinizing whether the raw return results in Table 10 are driven by
fundamental risk requires the analysis of the MAX and MIN portfolios in risk-adjusted

15 In France, the MIN portfolio only realizes momentum but no reversal upon applying the quintile spread
approach in the spirit of Jegadeesh and Titman (1993) for portfolio construction. All other observations
remain unchanged.
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terms. Redoing the analysis gives us country-specific Fama and French (1993) three
factor alphas in Table 11 for both the MAX portfolio and the MIN portfolio.

A first observation from Table 11 is that those portfolios showing momentum in
raw returns also exhibit momentum in Fama and French (1993) three factor alphas.
However, momentum in risk-adjusted returns is never realized in the second year
(12-24) or third year (24-36) after portfolio formation. Hence, the momentum in raw
returns in these periods is merely a compensation for fundamental risk rather than true
momentum.

In the US-American, German, and Canadian stock market, the MAX portfolio only
exhibits momentum but does not experience reversal. In these countries, we observe a
separation of momentum and reversal in risk-adjusted returns of the MAX portfolio.
In the UK, Japan, France, and Italy, the MAX portfolio shows a linkage of short-

Table 11 Momentum and Reversal in Risk-Adjusted Returns Using Risk Profiles

Portfolio ~ 0—6 months 6-12 months 12-24 months 24-36 months
USA

MAX 1.03 (5.41) 0.30 (1.47) -0.14  (-1.27) -0.11  (-0.88)

MIN -3.20  (-9.21) -3.29 (-6.88) -2.51  (-8.15) -1.63  (-8.25)
Germany

MAX 1.54 (6.16) 0.53 (2.24) 0.18 (1.41) 0.07 (0.70)

MIN 1.27 (5.49) 0.75 (3.17) -0.35  (-3.15) -043  (4.12)
UK

MAX 1.24 (5.79) 0.24 (1.12) -0.17  (-1.77) -0.68  (-6.27)

MIN 0.93 (4.14) 0.17 (0.81) -0.59  (-6.05) -046  (-5.03)
Japan

MAX 0.41 (2.16) 0.13 (0.87) -0.25  (-3.25) -0.22  (-2.51)

MIN -0.68 (-2.57) -0.69 (-3.88) -0.52  (-7.55) -0.11  (-1.68)
Canada

MAX 1.79 (6.30) 0.62 (2.69) -0.06  (-0.50) 0.10 (0.73)

MIN 0.88 (3.16) -0.16  (-0.77) -1.11 (-10.07) -0.50 (-3.81)
France

MAX 0.60 (2.99) -0.15  (-0.79) -0.18 (-1.76) -0.27  (-2.17)

MIN 0.70 (3.58) 0.08 0.41) -0.11  (-1.26) -0.25  (-2.81)
Italy

MAX 084 (3200 058 (2.17)  -032 (-2.12) 052 (-277)
MIN 034 (-063) -152 (-175) -L17 (-845) 074 (-7.22)

Values are risk-adjusted returns of MAX and MIN portfolios throughout semi-annual periods (0-6, 6-12
months) and annual periods (12-24, 24-36 months) after portfolio formation in percent. Risk-adjusted
returns are the intercepts of time-series regressions of monthly portfolio returns in excess of the risk free
rate on Fama and French (1993) three factors. The construction of MAX and MIN portfolios using risk
profiles is described in section 3.4. Portfolio weights are determined following the Lo and MacKinlay
(1990) methodology at monthly frequency. The sample spreads July 1991-December 2017. Accounting
for microstructure effects, we skip one month between portfolio formation and the subsequent holding
periods. The t-statistics are calculated with Newey-West robust standard errors with 12 lags and shown in
parentheses. Figures in bold-face indicate statistical significance at the 10% level (t-stat > 1.65)
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run momentum and long-run reversal in risk-adjusted returns. Hence, the linkage of
momentum and reversal in the MAX portfolio is documented in four G7 countries.

As regards the MIN portfolio, the evidence in risk-adjusted returns compares favor-
ably with the raw return results. In the USA, Japan, and Italy, the Fama and French
(1993) three factor alphas of the MIN portfolio only report reversal but do not show
momentum. In contrast, the MIN portfolio shows short-run momentum followed by
long-run reversal in risk-adjusted returns in the German, the UK, the Canadian, and the
French stock market. In those G7 countries, the MIN portfolio documents the linkage
of momentum and reversal in risk-adjusted terms.

Inspecting the results in Table 11 country-wise yields that the linkage of momentum
and reversal can be observed in the MAX portfolio or in the MIN portfolio across all
G7 countries except for the USA. Put differently, the separation of momentum and
reversal in both the MAX portfolio and the MIN portfolio can only be observed in the
US stock market.

Finally, we analyze the decoupling of momentum in the MAX portfolio and of
reversal in the MIN portfolio across G7 stock markets in two subperiods spreading
the years 1991-2004 and 2005-2017. Raw returns and risk-adjusted returns of the
portfolios MAX and MIN are collected in Tables 14 and 15, respectively. In case
of the US stock market, the decoupling of momentum in the MAX portfolio and of
reversal in the MIN portfolio found in the full period both in raw returns and risk-
adjusted returns can only be confirmed in raw returns during the first subperiod.

In the non-US G7 stock markets, the separation of momentum in the MAX portfolio
and reversal in the MIN portfolio cannot be observed in the first subperiod both in raw
returns and risk-adjusted returns. In contrast, in the stock markets of Japan, Canada,
and Italy the separation of momentum in the MAX portfolio and reversal in the MIN
portfolio is documented in the second subperiod in both raw returns and risk-adjusted
returns.

We point out that findings in subperiods differ from those in the full sample period.
But, similar to Conrad and Yavuz (2017, p. 566) who do not report subperiod results
at all we argue that the results in the full sample are due to the aggregation of returns
from subperiods.

4 Conclusion

This paper puts Conrad and Yavuz’s (2017) findings to the test. Conrad and Yavuz
(2017) document that momentum and reversal are separate phenomena in the US stock
market. In essence, Conrad and Yavuz (2017) identify momentum portfolios — more
precisely, winner-loser portfolios which draw on different risk profiles — such that the
returns of these momentum portfolios either exhibit momentum or reversal in the US
stock market. Hence, Conrad and Yavuz (2017) conclude that the widely postulated
linkage of momentum and reversal cannot be sustained.

We expand Conrad and Yavuz’s (2017) study by an international perspective and
challenge their results with evidence from the stock markets of the G7 countries.
We document the following results from analyzing the G7 stock markets. First, in
the German, UK, Canadian, French, and Italian stock markets unconditional momen-
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tum portfolios show short-run momentum and long-term reversal. From the USA and
Japan, we report different evidence. There, unconditional portfolios solely experi-
ence reversal but lack momentum. A subperiod analysis for unconditional momentum
portfolios does not alter these insights substantially. Second, conditional reversal at
the level of individual stocks corresponds to the findings on unconditional momen-
tum portfolios. In the US and Japanese stock markets, winner stocks with realized
momentum revert most likely. Furthermore, we find that reversal in unconditional
momentum portfolios driven by the short loser leg is consistent with the portions of
loser stocks with realized momentum which experience reversal. Third, conditional
momentum portfolios — momentum portfolios formed of realized momentum stocks,
in particular — show a linkage of momentum and reversal both in terms of raw returns
and risk-adjusted returns in each G7 country. In all G7 stock markets, conditional
momentum portfolios made up of contrarian stocks solely exhibit reversal but not
return continuation. Finally, in the USA the separation of momentum and reversal
obtains in momentum portfolios which rely on different risk profiles. Contrary to the
US result, momentum portfolios made up of different risk profiles from the remaining
G7 countries exhibit momentum in the short run and long-term reversal. Thus, we
document the linkage of momentum and reversal in Germany, the UK, Japan, Canada,
France, and Italy.

Briefly, we confirm Conrad and Yavuz’s (2017) evidence for the US stock market.
Momentum portfolios can be constructed from different risk profiles which show
either return continuation or return reversal. In contrast, we report that the linkage of
momentum and reversal can be observed for these momentum portfolios across the
remaining G7 countries. Put differently, our clean country-wise multi-country study
delivers unambiguous results for non-US countries which stand in sharp contrast to
the US evidence. Thus, our study highlights that US evidence does not translate to
other international stock markets without reservation.

On grounds of our results, we resurrect the behavioral theories which explain a
linkage of short-run momentum and long-run reversal in asset prices based on behav-
ioral traits of economic agents. However, the mixed evidence from the US and the
remaining G7 stock markets on the linkage or separation of both phenomena calls for
versatile behavioral theories similar to Luo et al. (2021).

From an investor’s perspective, our evidence on reversal following momentum
suggests that the respective portfolios should be held in the momentum period but
not throughout the reversal period. This means that momentum portfolios should be
liquidated after one year (two years) if reversal occurs in the medium term (long term).
On the one hand, our analysis suggests such a strategic behavior for the MIN portfolio
in Germany, the UK, Canada, and France as in those countries the MIN portfolio shows
medium-term reversal. On the other hand, the MAX portfolio can be held up to three
years without experiencing reversal in the G7 stock markets except for the UK where
reversal occurs in the third year after portfolio formations. Note that these implications
are not to be misconstrued as one-shot investment advice since our analysis relies on
monthly portfolio formation throughout roughly 25 years and reports average monthly
returns from roundabout three hundred portfolio formations.

We point out that our analysis is subject to a straightforward limitation related to
the investor’s perspective mentioned above. Namely, we argue along past data and do
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not predict future stock market behavior. Learning from the past implicitly assumes
that the future stock market evolution is similar to what we observed in the past.
However, our sample period covers unprecedented crises as the US subprime crisis
and the European sovereign debt crisis. Such events cannot be projected in the future.
Whether and how the Covid-19 pandemic as well as the Russian-Ukrainian military
conflict affects the G7 stock markets regarding the linkage of momentum and reversal
is beyond our insights as our sample period does not cover those crises. Furthermore,
our sample period is short since the availability of systematic risk factor data for
the G7 stock markets except for the US stock market is limited. Finally, we did not
explicitly take into account transaction costs. In this respect, we follow Conrad and
Yavuz (2017). However, we account for microstructure effects by skipping one month
between portfolio formation and subsequent holding periods.

In the Chinese stock market, Chui et al. (2022) report that investor clienteles matter
for momentum and reversal. They document that a market segment dominated by
retail investors exhibits reversal whereas a market segment with a relatively stronger
prevalence of institutional investors exhibits momentum. Drawing on these insights,
our clean country-wise multi-country study immediately raises the question whether
the linkage of momentum and reversal is driven by differences in the mixes of investor
clienteles in the non-US G7 stock markets compared to the US stock market. We leave
this issue for future research.

Appendix

Table 12 Raw Returns of Unconditional Momentum Portfolios (1991-2004 and 2005-2017)

W-L
Country 0-6 6-12 12-24 24-36 3648 48-60
months months months months months months

Panel A: 1991 - 2004

USA -0.89 (-4.56) -1.84 (-3.66) -1.49 (-8.92) -0.96 (-5.21) -0.37 (-2.40) -0.49 (-2.28)
Germany 1.60 (6.22) 1.08 (491) 0.04 (0.28) 0.10 (0.81) 0.27 (2.24) 0.11 (0.80)
UK 1.75 (10.43) 091 (5.80) -0.13 (-1.29) -0.29 (-3.09) 0.13 (1.18) 0.11 (0.82)
Japan 0.00 (-0.01) -0.16 (-0.77) -0.45 (-4.28) 0.04 (0.41) -0.18 (-1.87) 0.19 (1.83)
Canada 193 (7.66) 0.05 (0.18) -0.83 (-5.93) -0.47 (-3.34) 0.12 (0.91) -0.06 (-0.39)
France 1.10 (7.33) 043 (3.05) -0.10 (-0.88) 0.09 (0.86) 0.23 (1.64) -0.51 (-4.45)
Italy 1.07 (4.64) 075 (3.25) -0.73 (-5.15) -0.18 (-1.28) 0.02 (0.16) -0.32 (-2.03)
Panel B: 2005 — 2017

USA -2.58 (-5.95) -1.38 (-7.63) -1.45 (-3.99) -0.82 (-4.36) -0.20 (-1.51) -0.35 (-3.31)
Germany 1.29 (5.64) 047 (294) -0.07 (-0.64) -042 (-3.52) 0.32 (291) -0.04 (-0.36)
UK 041 (1.69) 0.19 (1.31) -0.18 (-1.80) -0.08 (-0.83) -0.12 (-1.42) -0.01 (-0.08)
Japan -0.08 (-0.39) -0.40 (-2.76) -0.56 (-5.94) -0.32 (-3.41) -0.13 (-1.53) -0.55 (-6.39)
Canada 044 (1.87) 047 (2.43) -0.30 (-2.25) -0.04 (-0.25) -0.25 (-1.90) -0.09 (-0.75)
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Table 12 continued

W-L
Country 0-6 6-12 12-24 24-36 36-48 48-60
months months months months months months

France 0.58 (2.72) 0.00 (0.02) -0.41 (-3.73) -0.06 (-0.58) 0.40 (3.78) -0.16 (-1.74)
Italy -0.29 (-0.55) -1.57 (-2.20) -0.82 (-5.13) -0.61 (-4.59) 0.84 (3.35) 0.74 (3.70)

Values are average monthly raw returns of portfolios in semi-annual holding periods (0-6, 612 months) or
annual holding periods (12-24, 24-36, 36—48, 48—60 months) after portfolio formation in percent. Portfolios
are formed using the Lo and MacKinlay (1990) methodology. By winner-loser (W-L) we denote the relative
strength portfolio which is a zero-investment portfolio with past winner stocks long and past loser stocks
short. The sample spreads July 1991-December 2017 and portfolios are formed at monthly frequency.
Accounting for microstructure effects, we skip one month between portfolio formation and the subsequent
holding periods. Figures in bold-face are statistically significant at the 10% level (t-stat > 1.65). T-statistics
are in parenthesis

Table 13 Risk-Adjusted Returns of Unconditional Momentum Portfolios (1991-2004 and 2005-2017)

W-L
Country 0-6 6-12 12-24 24-36 36-48 48-60
months months months months months months

Panel A: 1991 - 2004

USA -1.07 (-3.35) -1.91 (-4.36) -1.99 (-11.29) -1.34 (-6.34) -0.91 (-4.70) -0.62 (-2.83)
Germany 0.74 (2.27) 0.51 (2.08) -0.18 (-1.17) 0.08 (0.74) 0.25 (2.27) -0.04 (-0.27)
UK 1.30 (5.70) 0.43 (2.20) -0.51 (-4.69) -0.72 (-5.42) 0.02 (0.12) 0.11 (0.74)
Japan -0.69 (-2.06) -0.62 (-2.23) -0.52 (-4.79) -0.02 (-0.16) -0.19 (-1.21) 0.23 (1.57)
Canada 1.50 (4.09) -0.34 (-1.11) -1.30 (-7.76) -1.01 (-5.99) -0.19 (-1.17) -0.40 (-2.06)
France  0.58 (3.33) 0.01 (0.09) -0.46 (-4.54) -0.19 (-1.76) 0.28 (1.89) -0.54 (-4.41)
Italy 0.58 (1.97) 025 (0.95) -1.12 (-8.71) -0.58 (-4.51) -0.42 (-3.47) -0.31 (-2.36)
Panel B: 2005 — 2017

USA -2.57 (-4.58) -1.35 (-4.66) -1.62 (-3.87) -0.90 (-3.66) -0.12 (-1.00) -0.42 (-3.32)
Germany 1.27 (4.15) 0.38 (1.63) -0.18 (-1.36) -0.52 (-4.58) 0.22 (2.11) -0.07 (-0.64)
UK 0.27 (0.67) 0.08 (0.39) -0.32 (-2.42) -0.15 (-1.37) -0.09 (-0.84) -0.02 (-0.20)
Japan -0.34 (-0.84) -0.59 (-2.68) -045 (-5.78) -0.16 (-1.82) -0.02 (-0.30) -0.31 (-3.51)
Canada 0.32 (0.62) 0.46 (1.31) -0.25 (-1.90) -0.08 (-0.52) -0.36 (-2.02) -0.19 (-1.48)
France 049 (1.45) -0.06 (-0.27) -045 (-4.67) -0.11 (-0.77) 0.46 (3.84) -0.09 (-1.06)
Italy -0.53 (-0.73) -1.63 (-1.54) -0.99 (-5.35) -0.90 (-5.56) 0.86 (1.92) 0.81 (2.31)

Values are average monthly risk-adjusted returns of portfolios in semi-annual holding periods (0-6, 6—
12 months) or annual holding periods (12-24, 24-36, 3648, 48—60 months) after portfolio formation in
percent. Risk-adjusted returns are the intercepts of time-series regressions of monthly portfolio returns in
excess of the risk free rate on Fama and French (1993) three factors. Portfolios are formed using the Lo and
MacKinlay (1990) methodology. By winner-loser (W-L) we denote the relative strength portfolio which is
a zero-investment portfolio with past winner stocks long and past loser stocks short. The sample spreads
July 1991-December 2017 and portfolios are formed at monthly frequency. Accounting for microstructure
effects, we skip one month between portfolio formation and the subsequent holding periods. The t-statistics
are calculated with Newey-West robust standard errors with 12 lags and shown in parentheses. Figures in
bold-face indicate statistical significance at the 10% level (t-stat > 1.65)
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Table 14 Momentum and Reversal in Raw Returns Using Risk Profiles (1991-2004 and 2005-2017)

Portfolio  0—6 months 6—12 months 12-24 months 24-36 months

Panel A: 1991 - 2004

USA MAX 159  (8.80) 098 (501) 024  (1.52) 077 (5.06)
MIN 238 (7.84)  -4.02  (3.14) 293  (-1054) 231 (7.12)
Germany MAX 073  (297) 045 (224) 010  (0.58) 007  (0.44)
MIN 158 (625 116 (485 022  (1.44) 078  (5.29)
UK MAX 174 (1077) 105 (557) 028  (2.48) 045  (-3.12)
MIN 159 (7.16) 072  (376)  -0.18 (-130)  -0.18 (-1.25)
Japan MAX 016  (0.72)  -020 (-099) -047 (359  -043 (-3.27)
MIN 004  (0.14)  -0.10 (-041) 032 (233) 040  (3.05
Canada  MAX 253 (1029) 113 (430)  -029 (-145) 032 (L6
MIN 193 (692) 028 (1.07) 072 (385  -041 (2.24)
France MAX 074  (3.10)  -039 (-144) 031 (-125 005 (0.21)
MIN 116  (562) 048 (236) 005  (0.31) 0.10  (0.60)
Italy MAX 0.64 (1.65) 101 (248) 055 (-187)  -121 (3.07)
MIN 100 (345 026 (0.82)  -0.64 (325  -0.14 (-0.70)
Panel B: 2005 — 2017
USA MAX 034  (1.63)  -004 (-021) -021 (-127)  -0.32 (-1.87)
MIN 3.65 (995 210 (-879) -1.94 (351)  -1.03 (-3.59)
Germany MAX 173 (478) 001 (0.04)  0.14  (0.99) 008  (0.55)
MIN 131 (5.03) 065 (334 016 (-1.07)  -0.76 (-5.02)
UK MAX 0.50 (2.15) -0.15 (-0.73) <032 (2.13)  -0.62 (-3.56)
MIN 0.58 (1.82) 041 (200) 030 (-1.94) 026 (1.79)
Japan MAX 111 (560) 071 (386) 019  (1.44) 011  (0.93)
MIN 093  (390) -1.04 (-540) 106 (8.11)  -0.72 (-5.64)
Canada  MAX 147  (524) 089 (383 044  (2.66) 0.50  (2.61)
MIN 018 (067 -032 (-141) -LI1 (-641) 020 (-1.07)
France MAX 033 (1.16) 013 (051 033 (137 025  (1.45)
MIN 082 (3.13) -003 (-0.18) -031 (-240)  -0.05 (-0.40)
Italy MAX 120 @431) 085 (347 012 (071 005  (0.30)
MIN 119 (-142)  -332 (250) <154 (-6.03)  -0.44 (-2.49)

Values are average monthly raw returns of MAX and MIN portfolios throughout semi-annual periods
(0-6, 6-12 months) and annual periods (12-24, 24-36 months) after portfolio formation in percent. The
construction of MAX and MIN portfolios using risk profiles is described in section 3.4. Portfolio weights
are determined following the Lo and MacKinlay (1990) methodology at monthly frequency. The sample
spreads July 1991-December 2017. Accounting for microstructure effects, we skip one month between
portfolio formation and the subsequent holding periods. Figures in bold-face are statistically significant at
the 10% level (t-stat > 1.65). T-statistics are in parenthesis
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Table 15 Momentum and Reversal in Risk-Adjusted Returns Using Risk Profiles (1991-2004 and 2005-
2017)

Portfolio  0-6 months 6—12 months 12-24 months 24-36 months

Panel A: 1991 — 2004

USA MAX 087 (375 051 (1.85) 049 (-252) 003  (0.15)
MIN 225 (-449) 359  (-3.61) -320 (-1222) 234 (-7.79)
Germany MAX 0.64 (175) 038 (140) -0.17 (074 033  (2.02)
MIN 047 (1.66) 044 (1.80) -023 (-1.61) 048  (4.30)
UK MAX 133 (561) 050 (1.77) 028 (-220)  -L15 (-6.65)
MIN 109  (481) 036 (1.82)  -0.54 (-3.76)  -046 (-2.77)
Japan MAX 011 (031) -046 (-143) -0.54 (-370)  -0.50 (-3.10)
MIN 0.87 (252 -073 (276) -046 (381) 026  (2.60)
Canada  MAX 227  (467) 088 (2.24)  -083 (-4.00)  -039 (-191)
MIN 136 (348) -026 (-0.80) -132 (775  -0.81 (-4.28)
France MAX 059  (2.62) -0.60 (2.54) -0.88 (-477)  -0.62 (-3.06)
MIN 043  (2.17) 006 (0290  -0.13 (-1.00)  0.02  (0.15)
Italy MAX 004 (0.07) 026 (054  -123 (395  -1.64 (-4.12)
MIN 0.60 (1.58) 004 (0.13)  -0.84 (-4.88)  -042 (-2.61)
Panel B: 2005 — 2017
USA MAX 022 (0.71)  -020 (-0.52) -042 (2.81)  -0.52 (2.33)
MIN 353 (-638) 200 (-631) -199 (3.12)  -1.09 (-3.14)
Germany MAX 1.82 (4000 013 (-0.38) 0.07  (0.52) 005  (0.41)
MIN 120 (338) 055 (198)  -029 (-1.65)  -0.95 (-5.77)
UK MAX 046  (141) -021 (079 -039 (287)  -0.71 (-3.77)
MIN 040  (0.86) 029  (1.06)  -049 (295 020  (1.43)
Japan MAX 069 (241) 021 (1.02) -0.12 (-1.19) 002  (0.16)
MIN 098 (-198) -1.02 (-329) -0.67 (-7.63)  -035 (-3.09)
Canada  MAX 1.07 (211 066 (196 039 (2.32) 040  (2.33)
MIN 012 (021) 021 (057 -1.02 (-598)  -0.19 (-0.88)
France MAX 018 (052) -0.03 (0.11) 008  (0.58) 006  (0.27)
MIN 076 (2.06) -0.07 (026) -023 (-1.76) 001  (0.10)
Italy MAX 103 (296) 067 (1.67) 001 (007)  -0.15 (-0.78)
MIN 145 (-129) 325 (-172)  -175 (-620)  -0.77 (-3.79)

Values are risk-adjusted returns of MAX and MIN portfolios throughout semi-annual periods (0-6, 6-12
months) and annual periods (12-24, 24-36 months) after portfolio formation in percent. Risk-adjusted
returns are the intercepts of time-series regressions of monthly portfolio returns in excess of the risk free
rate on Fama and French (1993) three factors. The construction of MAX and MIN portfolios using risk
profiles is described in section 3.4. Portfolio weights are determined following the Lo and MacKinlay
(1990) methodology at monthly frequency. The sample spreads July 1991-December 2017. Accounting
for microstructure effects, we skip one month between portfolio formation and the subsequent holding
periods. The t-statistics are calculated with Newey-West robust standard errors with 12 lags and shown in
parentheses. Figures in bold-face indicate statistical significance at the 10% level (t-stat > 1.65)
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