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Abstract

Momentum crashes, defined as extremely negative returns of momentum portfo-
lios, occur in most developed stock markets and are centered in economic recovery
periods after recessions. I find that their negative returns and negative market
betas are associated with investor behavior known as flights to quality (FTQ). Low
quality—i.e., high default risk—stocks experience larger investor withdrawals and
consequential stock price plunges at financial market collapses, featuring higher
market betas particularly during recessions. So the momentum strategies, which
tend to sell these plunging stocks, exhibit negative market betas before their crashes
and underperform once those stocks bounce back to an economic recovery phase.
Worldwide momentum returns and two FTQ proxies, US institutional ownership
changes and stock market-bond market disagreements, show consistent results.
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1 Introduction

Since the seminal work of Jegadeesh and Titman (1993), momentum strategies have been
considered to be one of the most well-known investment strategies and have been followed
by money managers. Despite the momentum strategies’ strong long-run returns and high
Sharpe ratios, recent studies have reported episodes of momentum crashes, which refers
to the strategies’ extreme negative returns (Cooper et al. 2004, Stivers and Sun 2010,
Barroso and Santa-Clara 2015, Ali et al. 2017). These momentum crashes, which tend to
take place when economies recover from recessions, rarely occur but significantly damage
the momentum portfolios. Finance literature introduces some methods to forecast or
avoid the momentum crashes! but pays less attention to the crashes’ economic origins.
Daniel and Moskowitz (2016), for example, show that the momentum portfolios exhibit
negative market betas before these crashes but don’t show what drives their negative
betas.?

I examine whether these momentum crashes and that pre-crash beta behavior origi-
nate from investors’ flights to quality (FTQ). FTQ, which refers to investors’ shifting their
portfolios to safer assets, is a well-documented phenomenon around financial market col-
lapses.> When these extreme events happen, investors tend to hoard safe assets in fear of
the worst case scenario (Caballero and Krishnamurthy 2008). Institutional investors also
seek safe and liquid assets because of concerns of retail investors’” withdrawals (Vayanos
2004), margin constraints (Krishnamurthy 2010), or lower capital and risk-bearing ca-

pacity (He and Krishnamurthy 2012).* FTQ affects not only capital markets but also

'Ehsani and Linnainmaa (2019) show that the momentum crashes take place when other factors
become less autocorrelated. Novy-Marx (2015) shows that momentum strategies based on intermediate
horizon past performance, unlike the strategies based on recent past performance, reduce the momentum
crashes.

2Momentum betas reflect past factor realizations in part by nature as these factors determine the
momentum winners and losers (Kothari and Shanken 1992). However, the momentum betas that control
these factors also show similar time-varying behavior (Blitz et al. 2011).

3Some examples include the market crash in 1987, the Russian default and sovereign debt crisis in
1998, and the global financial crisis in 2007.

4See also Barsky (1989) and Bekaert et al. (2009) who explain FTQ in consumption-based asset
pricing models.



real estate markets and economic growth (Boudry et al. 2019).

Why would investors’ FTQ relate to momentum crashes? This prediction is motivated
by the findings of Baele et al. (2019). They find that FTQ events, over short horizons,
decrease equity prices relative to safer assets (e.g., sovereign or corporate bonds) and
increase expected returns of high default risk (i.e., low quality) stocks relative to low de-
fault risk (high quality) stocks. These findings suggest that momentum portfolios, which
buy past winner stocks and sell past loser stocks, effectively sell those low quality stocks
around recessions. This tendency brings about the momentum crashes as the low quality
stocks realize higher returns once the economy enters to a recovery phase. Furthermore,
the low quality stocks, which the momentum portfolios sell, exhibit high market betas
due to their procyclical returns, so the momentum portfolios feature negative market
betas during recessions.

Figure A1l shows intuition for how the market beta of the momentum factor behaves
differently from those of the other factors. I estimate monthly market betas of the
momentum, size, value, profitability, and investment factors using daily data and plot
their one-year moving averages. The momentum factor’s market beta, which signals the
momentum crashes in turn, fluctuates more often than the other factors’ market beta and
becomes significantly negative especially around shaded recessions.® This pattern implies
that, during those times, buying winners and selling losers coincides buying low betas
and selling high betas. I examine if this coincidence is driven by the FTQ events and
explore how these FTQ events affect momentum returns using worldwide stock returns.

This cross-country analysis is crucial for my research objective because both the
momentum crashes and the FT(Q events are respectively rare in one country, but at
least the momentum profitability and the FTQ behavior are commonly found in many
countries (Asness et al. 2013, Baele et al. 2019). Therefore, I first investigate whether

the momentum crashes, as well as the momentum effects per se, are universal around

SThough unreported, the market beta of the residual momentum factor (Blitz et al. 2011) shows
similar behavior.



the world, and then relate the FTQ events to these crashes. Moreover, the international
data enable to further explore a number of novel research questions: Do these crashes
show similar patterns in terms of timing and magnitude? Are the crashes proportional
to the momentum profits across countries? Can investors also hedge the foreign crashes
using the existing methods? Do the FTQ events lead to the momentum crashes in all
developed markets?

I first test whether momentum crashes occur internationally. I find that momentum
returns are negatively skewed in most countries. Among 23 MSCI developed countries, 20
countries exhibit negative skewness.® In particular, momentum exhibits its worst perfor-
mance in the recovery period after recessions. During the recovery, winners underperform
losers by a significant -1.28% per month. Momentum crashes during the recovery period
are most severe in the United States, Canada, and Sweden (-5.13%, -4.23%, and -3.71%
per month, respectively), whereas least severe in Israel (1.77% per month).” Unlike the
momentum returns per se that differ by country (Griffin et al. 2003, Chui et al. 2010,
Goyal and Wahal 2015)8, the momentum crashes are universal, which suggest the sepa-
rate origins of the momentum returns and their crashes (Novy-Marx 2015, Goetzmann
and Huang 2018).

Next, I estimate the time-varying market beta of momentum portfolios for each coun-
try conditioning on the recovery period. The estimation shows that momentum portfolios
have a significantly negative market beta during the recovery, consistent with the US ev-
idence of Daniel and Moskowitz (2016). The market beta of momentum returns during
the recovery period is significantly lower by -0.630. Sweden has the largest discrepency
(-1.439), whereas Norway has the smallest difference (-0.306). I also implement constant
and dynamic volatility strategies widely accepted in recent literature (Moskowitz et al.

2012, Barroso and Santa-Clara 2015, Daniel and Moskowitz 2016, Hurst et al. 2017, Har-

6 Australia, Switzerland, and Portugal show positive skewness in the momentum return distributions.

"Israel, Denmark, and Austria do not experience momentum crashes in the recovery period.

8Asness et al. (2013) show that the momentum returns in Japan are positive and significant after
accounting other pricing factors.



vey et al. 2018). Both strategies change the weights of the portfolio over time by reducing
the leverage of the strategies if the market is predicted to be volatile. These strategies
work better than simple momentum strategies in most countries, increasing the average
return by 0.41% per month. The strategies also generate much higher Sharpe ratios—
0.44 and 0.48 per annum for the constant and dynamic strategies, respectively—than
their pure counterparts—0.32 per annum.

The high beta of the losers in the recovery comes from two effects, changes in the
composition of the portfolio, that is, more procyclical stocks in the portfolio, and changes
in the beta of the constituent stocks. To disentangle the effects, I compare the market
betas of momentum portfolios estimated in different windows: of (t-5, t+6), of (t-23,
t-12), and of (t+13, t+24) months. During a recession, the market beta of the loser
portfolio measured in (t-5, t+6) is higher than the beta of the same portfolio measured
in (t-23, t-12) or (t+13, t+24), whereas the beta of the winner portfolio does not change
by the estimation windows. The results indicate that the beta of the stocks in the loser
portfolio increase temporarily. It is consistent with the hypothesis that the prices of the
loser stocks temporarily drop due to FTQ and recovers when the economy improves.

Furthermore, I investigate whether FTQ is related to a sudden fall in the stock prices
of the losers and subsequent increase. To capture FTQ, I use fund flows of U.S. in-
stitutional investors.” From the panel regression, I find that institutional flows have a
positive relationship with next quarter stock returns over the normal period, but they
are negatively associated with next quarter stock returns over the recovery period. I dis-
entangle the effects of outflows and inflows, and show that the outflows actually lead to
a larger increase in stock returns over the next recovery period. In addition, I study the
interaction between institutional flows and past stock returns and find that the increase
in returns during the recovery is more pronounced for the loser stocks with institutional

outflows. Next, I investigate whether the loser stocks during the recovery are those with

9U.S. institutional investors are less restricted in transferring funds from one country to another, so
their tradings are similar to trading patterns of FTQ.



more institutional outflows and higher default risks. I confirm that the losers indeed
experience larger institutional outflows during the recession and have greater leverage
during the recovery and therefore have a higher risk of default. My results indicate that
the outperformance of the losers relative to the winners during the recovery is keenly
related to the trading pattern of the investors.

Finally, following the recent FTQ literature (Baele et al. 2019, Boudry et al. 2019),
I also identify both FTQ and flight to risk (FTR) events using both stock and bond
market information rather than institutional investors behavior. Since the FTQ and
FTR events identified by this method are short and infrequent, I estimate their effects
to momentum returns using daily US momentum deciles as well as monthly momentum
portfolios in other countries. Consistent with other findings, the results demonstrate
that the momentum returns positively (negatively) react to FTQ (FTR) events and their
reaction is greater to FTR rather than FT(Q events, which are similar to the previous
market rebounds.

The remainder of the paper is organized as follows. Section 2 describes the data,
and Section 3 documents the international evidences of momentum crashes. Section 4

explores the relation between momentum crashes and FT(Q. The final section concludes.

2 Data

2.1 Stock Returns

The returns and market capitalizations of international securities are obtained from
Datastream. The intersection of the data contains 45,815 securities across 124 countries
from December 1964 to July 2015. Bermuda, Cayman Islands, Cote d’'Ivoire, Malawi,
Monaco, Virgin Islands, Zambia, Canada, and United States are excluded. I include the
observations if at least 10 securities are available for each country and month. From the

data, I only keep the stocks identified by the Datastream type (EQ). I use the SEDOL



codes to identify the securities and the Datastream return indices to compute the secu-
rity returns. I obtain the securities’ regional (headquarter) information through FactSet
using the SEDOL codes.

Following the literature, I include large securities that comprise the first 90% of each
country’s market capitalization in each month. I adopt the 95% alternatively for Israel
and Spain because the 90% threshold drops too many samples in late 1980s and early
1990s.'% According to the classification of Morgan Stanley Capital International (MSCI),
79 countries are classified by developed, emerging, or frontiers. In detail, 21 countries
are classified as developed markets, 25 countries are classified as emerging markets, and
33 countries are classified as frontier markets. In the main analysis, only the results of
developed countries are reported, and the results of emerging and frontier countries are
included in the appendix.

The return index and market value of each security are denominated in its home
currency. The local return in month t is the difference between the return indices in t
and t-1 divided by the return index in t-1. The value-weighted portfolio return in month t
is based on each participating security’s local market capitalization. I rank the securities
each month by the (-12,-2) returns, the cumulative returns from t-12 to t-2, and form
either the quintile portfolios in the countries with 300 or more securities available or the
tercile portfolios otherwise.

In each country, the bear market indicator in month t is 1 if the excess market
return from t-25 to t-1 is negative, and the down market indicator in month t is 1 if
the one-month or two-month excess market return is negative. The backward, central,
and forward betas of each security in month t are the simple regression estimates of the
excess security returns on the excess market counterparts from t-24 to t-12, t-6 to t+6,
and t+12 to t+24, respectively.

The leverage variables are from Datastream. I calculate the total liabilities to share-

10The size distribution of Israel and Spain is quite positively skewed. The largest company in each
country has a market share of nearly 40%.



holders’ equity ratio and the current liabilities to shareholders’ equity counterpart as
the default risk measures. I require shareholders’ equity (WC03995) observations to have
positive values but allow current liabilities (WC03101) observations with negative values.
Each total liabilities observation is the difference between the total liabilities and share-
holders’ equity (WC03999) and the shareholders’ equity (WC03995). I alter negative

total liabilities observations by zero.

2.2 Currencies

The matching U.S. dollar return is based on the exchange rate return in month t. I
collect the United States dollar exchange rates against other currencies from FactSet. I
identify each country and each currency by the ISO 3166 and 4217 codes, respectively.
I collect the one-month Treasury bill rates as the risk-free rates from the Kenneth R.
French’s website. Each excess return is the difference between the U.S. dollar return and
the risk-free rate. Portfolios’ total and excess returns are converted from local currencies

to US dollars pursuant their respective definitions.

2.3 Institutional Investments

The institutional ownership data are from Global Ownership of Thomson Reuters. 1
consider observations with the country code 21 as the U.S. institutions and measure each
security’s ownership change in each quarter based on the SEDOL code. The institutional
ownership change in quarter t is the aggregated value change from t-1 to t divided by
the market capitalization in t. Unlike the returns above, I compute each institutional
ownership change using the U.S. dollar market capitalization as well as the U.S. dollar

value change.



2.4 Stock Market-Bond Market Disagreements

In addition to US institutional investment data, the FTQ and FTR events are identified
following Baele et al. (2019) and Boudry et al. (2019). Since this literature employs
stock and bond market return data around the world, I use daily total market indices
(TOTMK) and benchmark 10 year government bond indices (BM10) from Datastream
for stock and bond market returns, respectively. Due to their unavailability issue, I

exclude Hong Kong and Israel from this analysis.

3 International Momentum Crashes

Summary statistics from the 21 countries categorized as developed by Morgan Stanley
Capital International (MSCI) are presented in Table 1 . I sort the countries in the first
column based on the numbers of the stocks available in my data. I append a dagger
(t) to a country with less than 300 securities. Each country, I report the beginning and
ending dates in the second and third columns, respectively. For example, the data from
the United Kingdom and Ireland start early in January 1966, but those from Spain and
Portugal start late in April 1988 and September 1989, respectively. Each in the fourth
and fifth columns exhibits the time-series average number of available stocks and the
number of available months by country.!’ Following Fama and French (2017), T only
consider large stocks that account for up to 90% of the country’s total market capital
each month.'? For Israel and Spain, where the largest company accounts for nearly 50%
of the country’s total market capitalization, I apply the threshold of 95% instead of 90%,
as the 90% rule drops too many small-caps in the late 1980s and early 1990s. The sixth

to ninth columns present the sample means, standard deviations, skewness estimates,

HFor example, in Japan, there are 498 months, with an average of more than 554 securities per month.
In Portugal, there exist 294 months, with less than 10 securities per month on average.

12For example, in Japan, there exist 752 stocks available at the beginning of February 1974. According
to the rules, I only include the largest 376 securities, with a total capital of 29.12 trillion yen, because
they account for 90% of the total capital of 32.37 trillion yen.



and annualized Sharpe ratios of the countries’” monthly excess market returns. FEach
month, I calculate the value-weighted average market return of each country, convert
the average return to the dollar return based on the percentage change of the exchange
rate, and calculate the excess market return based on a one month U.S. Treasury bill
rate. The average excess market return is between 0.213% and 1.041%. Hong Kong
has the highest market return (1.04%), whereas Portugal has the lowest market return
(0.213%) among developed countries. The average standard deviation of excess market
return for developed countries is 6.952%. The excess returns show a positive skewness
in the United Kingdom (0.95) and Singapore (0.81), but a negative skewness in Norway
(-0.56) and Australia (-0.72). The Sharpe ratios are relatively high in Switzerland (0.51),
Sweden (0.45), and Hong Kong (0.40), but relatively low in Austria (0.16), Italy (0.15),
and Portugal (0.10).

The last seven columns in Table 1 labeled momentum(-12,-2) display the sample
means, standard deviations, and skewness estimates of the countries’ winner-minus-loser
(WML) portfolios, and then the average returns and annualized Sharpe ratios of the coun-
tries’ winner and loser portfolios. For each country, I form the value-weighted quintile or
tercile (1) portfolios based on the returns from t-12 to t-2 of the sample stocks, rebalance
them each month, and adopt the highest and lowest portfolios with past returns as the
winner and loser portfolios following Daniel and Moskowitz (2016). Consistent with the
international momentum literature, the average monthly returns of WML portfolios are
positive in all countries except Spain. Instead, the average momentum return in Spain
is positive for the equal-weighted momentum strategy without sample selection.'® The
average returns of the momentum portfolios in Israel (1.69%) and Denmark (1.32%) are
relatively high, but those in Japan (0.19%) and Belgium (0.0009%) are relatively low.'
The WML portfolios in the United Kingdom (5.91%) and Australia (6.15%) are riskier

13Without sample screening, the mean, standard deviation, and skewness of WML portfolio of Spain
are 0.64%, 5.83%, and -1.08, respectively.

141n Belgium, the average return of the momentum portfolio becomes much higher (0.77%) if T use
the equal-weighted tercile portfolios and do not exclude any stocks based on the market capital.



than those in Sweden (11.63%) and Israel (14.26%). In my sample periods, the value-
weighted momentum strategies show a significance greater than 10% for 14 out of the 21
countries. As documented in the previous literature, momentum strategies are profitable
in most countries.

It is worth noting that 18 of the 21 skewness estimates of momentum portfolios are
negative, indicating that the momentum strategy is embedded in the possibility of a
crash. The skewness estimates are positive in Australia (0.08), Portugal (0.03), and
Switzerland (0.03), but are very negative in Singapore (-1.16), Sweden (-1.47), and Spain
(-2.16). The correlation between the means and skewness of the momentum is 0.51. It
shows that the occasional momentum collapse seriously affects the average of momentum
gains.

Following Daniel and Moskowitz (2016), if the excess market returns in the previous
two years are negative, I define time as a bear market, otherwise it will be a normal
market. In the bear market, I divide time into up and down markets. If the excess
market return for the current month is negative (positive), then it is a down (up) market.
Table 2 displays the average returns of the market, winner, loser, and WML portfolios in
the developed countries during the normal, bear-down, and bear-up markets. For each
country in the first column, I report the average returns of the market, winner, loser, and
WML portfolios during the normal period in Panel A. For each WML portfolio, I also
report the t-statistic and the number of observations in the sixth and seventh columns
respectively. Panel B and Panel C present the same statistics during the bear-down and
the bear-up markets respectively. The bottom row exhibits the averages of the average
returns and their t-statistics.

Consistent with the momentum literature, the average returns of momentum port-
folios are positive in non-bear markets (0.38%) and bear markets (0.42%). In detail,
the average returns during the bear-down and bear-up markets are asymmetric. In the

bear market, the sample mean is largely positive (3.36%), whereas in the bear market it

10



is negative (-1.17%). However, the bear-up months (101 months on average) are about
twice more often the bear-down months (55 months on average). The average returns
during the bear-down markets are positive in all countries except Israel, and those during
the bear-up markets are negative in the most countries, 18 out of 21 countries. In 16
out of 21 t-statistics during the bear-down markets are greater than 1.64 and 7 out of
21 t-statistics during the bear-up markets are less than -1.64. The results show that the
momentum strategy is profitable in normal period and at the beginning of recession pe-
riods, but in the recovery period, the momentum returns are globally negative. Based on
the findings that momentum crashes occur during a given period, the momentum crash
seems to be a systematic problem. This suggests that the stocks included mechanically
in the momentum portfolio during the recovery are systematically different from those
of other periods.

The average returns during the bear-down markets are relatively high in Sweden
(8.53%), Norway (6.29%), and Hong Kong (4.91%), but relatively low in Australia
(0.72%), Austria (0.32%), and Israel (-0.32%). Likewise, the average returns during
the bear-up markets are relatively low in Sweden (-3.71%), Singapore (-3.52%), and
Switzerland (-2.65%), but relatively high in Denmark (0.16%), Austria (0.48%), and
Israel (1.77%). The countries with the wide gaps are the countries with the high ex-
cess market returns. The average market returns in Hong Kong, Sweden, Singapore,
Switzerland, and Norway are 1.04%, 0.99%, 0.76%, 0.75%, and 0.73%, respectively. The
correlation coefficient between the WML gaps during the bear-down and bear-up markets
and the excess market returns are 0.58.

Table 3 displays the market timing regression estimates and the corresponding t-
statistics from the developed countries. Following Daniel and Moskowitz (2016), I con-
sider (1) a regression with one alpha and three betas during non-bear, bear-up, and
bear-down markets; (2) a simple market regression with one alpha and one beta; (3) a

regression with two alphas and two betas during non-bear and bear markets respectively;
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and (4) a regression with two alphas during non-bear and bear markets, and three betas
during non-bear, bear, bear-up markets. I report the estimates of the first regression
obtained from the developed countries in Table 3, and those of the other regression spec-
ifications and those obtained from the emerging and unclassified countries in Appendix.
For each country in the first column, I report the estimates (t-statistics) of the alpha,
normal beta, bear-down beta, and bear-up beta in the even (odd) columns, respectively.
The bottom row exhibits the averages of the countries’ regression estimates and their
t-statistics.

Consistent with the literature, the alpha estimates are positive in all countries but
Belgium. In Belgium, alternatively, the alpha estimate of the equal-weighted counter-
part is also positive (0.90%) and statistically significant at 1% level. The estimates are
relatively high in Israel (2.98%), Portugal (2.57%), and Denmark (1.91%), but relatively
low in Japan (0.31%), Spain (0.27%), and Belgium (-0.02%). Fifteen of 21 t-statistics
are greater than 1.64.1°

Non-bear beta estimates are positive in 18 of the 21 countries and significant in
11 countries. The estimates are relatively high in Japan (0.40), Portugal (0.31), and
Israel (0.27), but relatively low in Germany (0.06), New Zealand (0.04), and the United
Kingdom (0.02). The estimates are negative in France (-0.004), Spain (-0.007), and Italy
(-0.08), but insignificant. The average of the estimates is 0.14.1° T confirm that the
non-bear market beta of WML is negative in the U.S., but positive outside the U.S.,
consistent with the literature (Novy-Marx 2012, Daniel and Moskowitz 2016).

The bear-down beta estimates are negative in all countries but Israel and significant
in 15 out of 21 countries. The bear-up beta estimates are negative and significant in all
countries. Note that the bear-up beta captures the time-varying amount of beta from the

bechmark beta, that is, non-bear beta. In all countries, the sum of non-bear beta and

15Tn the appendix, the average alphas from the regression models (2), (3), and (4) are 0.89%, 0.92%,
and 0.92%, respectively.
16The averages from the regressions (2), (3), and (4) above are -0.14, 0.14, and 0.14, respectively.
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bear-up beta is also siginficantly negative, suggesting that momentum portfolios have
negative market betas in the recovery. The averages of the bear-down beta estimates
and the bear-up counterparts are -0.45 and -0.72, respectively. The results are consistent
with (a) Grundy and Martin (2001) as the betas are time-varying and negative during
bear markets, (b) Cooper et al. (2004) as the WML portfolios underperform during bear
markets, and (c) Daniel and Moskowitz (2016) as there exists the optionality in the upside
and downside beta estimates during the bear markets. The bear-up beta estimates are
greater in magnitude than the bear-down counterparts in 17 out of 21 countries by 0.28
on average, and the F-statistics about their respective differences are significant in 7 out
of 21 countries.”

There is an interesting relationship between the alphas and the difference between
the bear-down beta and bear-up beta. The alphas are relatively high in the countries
where the differences between betas are greater in magnitude. In other words, the market
beta of momentum portfolio is more time-varying in the countries with the momentum
profits. It suggests that in countries with momentum profits, momentum crash is more
likely to occur during the recovery periods. The differences between the bear-down and
bear-up betas in Israel, Portugal, and Denmark are -1.38, -0.85, and -0.59, respectively.
The correlation coefficient between the alphas and the differences is -0.85. The same
coefficient between the bear (non-bear) alphas and the bear-beta differences is -0.86 (-
0.39).

The time-varying beta of momentum portfolio can be dissected by the beta changes
of winners and losers. It can be further divided into a time-varying composition of the
portfolio and a time-varying betas of constituent stocks. We examine the channels of
time-varying beta of momentum portfolio in Table 4 by looking at the behavior of the

central, backward, and forward 12-month betas from the winner, loser, and WML port-

1"The bear beta estimates from the regressions (3) and (4) are significant in all countries and 16 out
of 21 countries respectively. The averages of the bear beta estimates from the regressions (3) and (4)
are -0.61 and -0.40 respectively.
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folios during the non-bear, bear-up, and bear-down markets. I obtain the equal-weighted
betas of the countries’ winner, loser, and WML portfolios based on the betas of the
constituent stocks each month and report their time-series averages during the non-bear,
bear-down, and bear-up markets. I regress the securities’ returns on the corresponding
market returns to acquire the stocks’ market betas. In each month t, I estimate (i) the
central betas using the monthly returns from t-5 to t+6, (ii) the backward betas using
the monthly returns from t-23 to t-12, and (iii) the forward betas using the monthly
returns from t+13 to t+24.

In Panel A, I present the central betas for each country. The backward betas and the
forward betas are reported in Panel B and Panel C, respectively. Each panel contains
the averages of the winner, loser, and WML betas during the non-bear, bear-down, and
bear-up markets, respectively. The asterisks present the significance of the averages
from the respective WML portfolios. The results with the central window in Panel A
are consistent with the results in Table 3. The averages of the WML portfolios” equal-
weighted betas during the non-bear markets are positive in all countries but New Zealand
and significant in 16 out of 21 countries. The averages during the bear-down and bear-
up markets are negative and significant in all countries. The non-bear, bear-down, and
bear-up averages of the respective 21 WML averages are 0.14, -0.39, and -0.36. Both
beta changes in winners and losers seem to contribute beta changes in WML portfolio.
During the recovery period, the loser’s beta change is more pronounced, at 0.3, whereas
the winner’s beta decreases by 0.2.

The results with the backward beta in Panel B are also consistent as the non-bear
betas are positive in 16 out of 21 countries and the bear betas in all countries except
the bear-up beta in Switzerland are negative. Unlike the central betas, however, the
backward counterparts exhibit a relatively weaker pattern. Fifty-five out of 63 backward
WML betas are less in magnitude by 0.15 on average than the central counterparts.

The non-bear, bear-down, and bear-up averages of the respective 21 WML averages are
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0.03, -0.23, and -0.16. Likewise, the pattern of the forward betas in Panel C is relatively
weaker than that in the central betas. Forty-seven out of 63 forward WML betas are less
in magnitude by 0.10 on average than the central counterparts. The non-bear, bear-down,
and bear-up averages of the respective 21 WML averages are 0.08, -0.29, and -0.20.

It is worth noting that during a recession, central beta of the losers (winners) are
higher (less) than backward and forward betas of the same portfolio. The loser’s market
beta has increased over the past year before being included in the loser portfolio, and after
the formation period, the market beta has declined. It can be inferred that the increase
in the beta of losers during this period is mainly due to changes in the beta of individual
stocks rather than changes in composition. If the loser’s stock price temporarily falls
more than other stocks and then rebounds more, then the beta change pattern can be
similar. The time-varying beta of the losers is due to the capture of this fluctuation.

Table 5 displays the returns and Sharpe ratios of (i) the plain WML strategy, (ii)
the constant volatility strategy, and (iii) the dynamic volatility strategy by country.
Following Daniel and Moskowitz (2016), I estimate the full-sample GJR-GARCH(1,1)-
M with each country’s WML portfolio and scale the portfolio based on the mean and
variance estimates to implement the constant and dynamic volatility strategies.'® T adjust
the time-invariant scalars in the scaling factors of the constant and dynamic strategies
to equate the strategies’ full-sample volatilities and the plain strategy’s counterpart.

For each country in the first column, I report the average returns of the plain, con-
stant, and dynamic strategies in the second, third, and fourth columns, respectively.
The brackets below the averages display the annualized Sharpe ratios. I also report the
GARCH estimates of each country in the fifth to tenth columns. The parentheses be-
low the estimates exhibit the t-statistics. The bottom row presents the averages of the

countries’ estimates and their t-statistics.

18 As aforementioned in Daniel and Moskowitz (2016), these GARCH-based strategies are not imple-
mentable in real time. Some strategies using trailing volatilities allow real time implementation but
require daily returns as well as monthly returns (Moreira and Muir 2017, Harvey et al. 2018).
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The results in Table 5 are consistent with not only Barroso and Santa-Clara (2015) as
the constant volatility strategies outperform the plain WML strategies in all countries,
but also Daniel and Moskowitz (2016) as the dynamic volatility strategies outperform the
constant volatility strategies in all countries but Finland. The return improvements from
the plain strategies to the constant counterparts are relatively high in Spain (0.75%),
Israel (0.71%), and Sweden (0.61%), but relatively low in New Zealand (0.07%), Norway
(0.06%), and Finland (0.03%). The return improvements from the constant strategies
to the dynamic counterparts are relatively high in Spain (1.22%), Singapore (0.64%),
and Belgium (0.58%), but relatively low in Norway (0.03%), New Zealand (0.02%), and
Sweden (0.01%), and negative in Finland (-0.03%). The average returns (Sharpe ratios)
of the countries’ plain, constant, and dynamic strategies are 0.77% (0.30), 1.06% (0.41),
and 1.31% (0.51), respectively. The improvements by the constant strategies are not
in some countries, but those by the dynamic counterparts are in most countries. The
correlation coefficients of the plain strategies’ averages with the improvements by the
constant and dynamic strategies are -0.03 and -0.57, respectively.

The results in the 8th column are also consistent with the momentum literature. The
asymmetry parameters are negative in all countries but Germany and significant in 18
out of 21 countries. The pattern suggests the momentum crashes as the volatility react
strongly to the positive shocks and weakly to the negative counterparts. Unlike the
literature, however, the feedback parameters in the 10th column are significant in 3 out
of 21 countries, though their average is -0.59.

The unreported alphas of the plain strategies are positive in all countries but Spain
(-0.16%) and significant in 17 out of 21 countries. The alphas of the constant strategies
are positive in all countries including Spain. They are significant in 18 out of 21 countries.
The alphas of the dynamic strategies are positive and significant in all countries. The
averages from the unreported alphas of the plain, constant, and dynamic strategies are

0.85%, 1.13%, and 1.34%, respectively. Likewise, I examine whether the plain strategies
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span the constant and dynamic strategies based on the regression alphas of the constant
and dynamic strategies on the plain counterparts. The unreported alphas of the constant
and dynamic strategies after the plain counterparts are significant in 17 out 21 countries
respectively. The averages of the unreported alphas from the constant and dynamic
strategies are 0.34% and 0.74% respectively.

In addition, the averages of the plain, constant, and dynamic strategies’ unreported
skewness estimates are -0.54, -0.24, and 0.36, respectively. Consistent with Barroso
and Santa-Clara (2015) and Daniel and Moskowitz (2016), the results indicate that the
constant and dynamic volatility strategies mitigate the momentum crashes of the plain
WML strategies and improve them significantly in the international markets. The results
also prove that the performance improvements by the dynamic volatility strategies are

more effective and stable than those by the constant counterparts.

4 Flights to Quality and Momentum Crashes

4.1 FTQs by Institutional Investments

In Table 6 panel A, I investigate the stock return consequences of flight-to-quality. FTQ
is proxied by ownership changes of U.S. financial institutions. The rationale for this proxy
is that U.S. institutions are less constrained to withdraw their money from one country,
their investment behavior would resemble the investment pattern of FTQ investors. Due
to the filing frequency of ownership data, I use quarterly returns and quarterly holding

changes of U.S. institutions. I run the following panel regression:

Reitv1 = o+ (B4 (v + 0lyast) Iper) ALOu + €citsa, (1)

where R is the dollar return, Iz is the bear market indicator, [;; is the up market indicator,

and AIO is the institutional ownership change at the stock level. For the up market
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indicator (Iye+1), I use the beginning month of the quarter (Iy;;) or the same quarter
(IU(Lg)) relative to the quarter of stock return. The subscripts ¢, i, and t indicate each
country, stock, and quarter, respectively. In the regression, I include time fixed effects
and cluster standard errors by country. Column 1 shows that changes in U.S. institutional
ownership is positively and significantly associated with the next quarter stock returns.
It is consistent with the literature of smart money effect in foreign equity sector by U.S.
institutions. I decompose the ownership changes by positive and negative changes. This
decomposititon allows me to examine whether return predictability comes from inflows,
outflows, or both. The result in column 2 shows that outflows predominantly predict
returns, but not inflows. When U.S. institutions collectively sell, then the returns of the
stocks are lower in the next quarter. In columns 3-8, I divide the periods to distinguish
the effect of institutional holding changes over different periods. In columns 5 and 7,
I find that the stock return becomes opposite to the direction of institutional flows in
the next quarter if the next quarter is up market during the recession. The results in
columns 6 and 8 indicate that the reversal during bear-up market period is concentrated
in stocks with institutional outflows.

In panel B of Table 6, I examine the interaction effect of institutional flows and
momentum. In the previous section, I show that momentum crash is due to the extremely
high return of losers in the recovery. The results in columns 6 and 8 indicate that there
is an interaction between momentum and FTQ. The returns of the losers, which also
experienced U.S. institutional outflows, are particularly higher during the bear-up market
period. It is consistent that the reversal of the losers are associated with the flight-to-
quaility and the subsequent flight-from-quality, that is, investors over-sell risky stocks at
high risk of default, but the price declines of losers rebound rapidly during the market
recovery phase, when market-wide fears about default risks are resolved.

Table 7 displays changes in institutional ownership prior to the formation of the win-

ner and loser portfolios during the non-bear, bear-down, and bear-up markets. I obtain
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the institutional ownership changes of the securities from Global Ownership and compute
the value-weighted averages of the winner and loser portfolios. Changes in ownership of
the winner and loser portfolios are calculated monthly, even if institutional ownership
changes are quarterly, as the portfolio is rebalanced each month. For example, value-
weighted averages for October, November and December are derived from changes in
institutional ownership from the previous quarter, from July through the end of Septem-
ber. I winsorize the ownership changes at the 0.5th and 99.5th percentiles by country
and months.

For each country in the first column, I report the means of the monthly value-weighted
average institutional ownership changes based on the previous quarter data (AIO from
t-2 to t-1) in Panel A, based on the data from two quarters before (AIO from t-3 to t-2)
in Panel B, and based on the previous two quarter data (AIO from t-3 to t-1) in Panel
C, respectively. Each Panel of 9 columns exhibits the winner and loser portfolios’ means
and their differences during the non-bear, bear-down, and bear-up markets respectively.
The bottom row presents the averages of the countries’ estimates and their t-statistics.

The results indicate that the institutional investors increase their ownership of the
winner securities more and the ownership of the loser counterparts less on average. In
panel A, the differences between the winner and loser average ownership changes are
positive in 16 out of 21 countries during the non-bear, bear-down, and bear-up markets,
respectively. In panel B, the differences are positive in 16, 13, and 18 countries during
the non-bear, bear-down, and bear-up markets, respectively. In panel C, the differences
are positive in 17, 16, and 18 countries during the non-bear, bear-down, and bear-up
markets, respectively. The averages of the differences during the non-bear, bear-up, and
bear-down markets are 0.10, 0.19, and 0.18 in panel A, 0.13, -0.01, and 0.19 in panel
B, and 0.22, 0.00, and 0.30 in panel C, respectively. This evidence suggests that the
institutional investors prefer the momentum strategy to the reversal counterpart.

The results also indicate that the institutional investors increase their ownership more
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during the non-bear markets and less during the bear-down and bear-up markets on
average. In panel C, the averages from the countries’ winner portfolios during the non-
bear, bear-down, and bear-up markets are 0.55, 0.02, and 0.17, respectively. Likewise, the
same averages from the countries’ loser counterparts are 0.33, 0.02, and -0.14, respectively.
This evidence suggests that the institutions relatively inject capital into the international
markets prior to the non-bear markets and relatively eject from the markets prior to the
bear-down and bear-up markets.

An interesting pattern exists between the countries’ average WML returns and the
institutional ownership changes. The correlation coefficients of the average returns with
the differences between the winner and loser portfolios’ ownership changes during the
non-bear, bear-down, and bear-up markets are 0.12, 0.32, and 0.60, respectively. The
same coefficients with the central (backward) betas in Table 4 are 0.08 (0.28), 0.11 (-0.54),
and 0.48 (-0.25), respectively. The results suggest that the momentum strategies by the
institutional investors are effective as the returns of the WML portfolios are proportional
to the differences between the winner and loser portfolios’ ownership changes.

Table 8 exhibits the winner and loser portfolios’ equal-weighted averages of the book
leverages with the total and current liabilities respectively during the non-bear, bear-
down, and bear-up markets. I acquire the current liabilities, total liabilities, and share-
holders’ equity of each participating security from Datastream and compute the cur-
rent liabilities-to-shareholders’ equity ratio and the total liabilities-to-shareholders’ eq-
uity counterpart as the default risk measures. I estimate the monthly equal-weighted
averages of the winner and loser portfolios with the annual balance sheet items as I re-
balance the portfolios each month. For example, I calculate the monthly equal-weighted
averages in year t with the leverage ratios based on the accounting data in year t-1. 1
exclude observations with negative shareholders’ equity values and alter negative total
liabilities values by 0s. I winsorize the ratios at the 99th percentile by country and year.

For each country in the first column, I report the means from the monthly equal-
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weighted averages with the total liabilities-to-shareholders’ equity ratios of the winner
and loser portfolios in the second to tenth columns, and the same means with the current
liabilities-to-shareholders’ equity ratios in the eleventh to nineteenth columns, respec-
tively. Each partition of nine columns display the winner and loser portfolios’ means and
their differences during the non-bear, bear-down, and bear-up markets. The bottom row
exhibits the averages of the countries’ estimates and their t-statistics.

The results present that the differences between the leverage ratios of the winner and
loser portfolios increase (decrease) prior to the non-bear (bear-down and bear-up) markets
on average. In panel A, 13 (8) out of 21 differences are positive (significant) during the
non-bear markets and the average is 0.19. In contrast, 15 (6) differences are negative
(significant) during the bear-down markets and 14 (9) differences are negative (significant)
during the bear-up markets. The averages during the bear-down and bear-up markets are
-1.02 and -1.03 respectively. In panel B, likewise, 13 (8) out of 21 differences are positive
(significant) during the non-bear markets, but 14 (9) differences are negative (significant)
during the bear-down markets and 14 (10) differences are negative (significant) during the
bear-up markets. The averages during the non-bear, bear-down, and bear-up markets are
0.02, -0.24, and -0.22, respectively. The correlation coefficient between the WML returns
during all the periods and the leverage ratios with the total liabilities (current liabilities)
is 0.29 (0.16). The unreported results with the value-weighted leverage ratios are also
consistent with the results in Table 8. This evidence demonstrates that the default risk
measures explain the time-varying returns of the WML portfolios in part as the leverage
ratios allegedly proxy the default probabilities.

One characteristic of flight-to-quality events is the enhanced negative correlation be-
tween the stock and bond markets (Baele et al. 2019). If the flight-to-quality events
affect these two markets more during the bear markets than the bull markets, then the
correlation between the stock and bond markets will decrease. Following Baele et al.

(2019), I investigate whether the daily return correlations between the stock and bond
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markets in the countries decrease during the bear markets. Table 9 exhibits the daily
return performance of the stock and bond markets in the MSCI developed markets except
the United States, Canada, Hong Kong, and Israel.

Among 19 countries, the correlation between the stock and bond markets is negative
in 14 countries and significant in 10 countries during the bull markets, while the cor-
relation is positive in 5 countries and significant in Italy, Ireland, Spain and Portugal.
During the bear-down markets, in contrast, the correlation is negative and significant
in 11 countries, but positive and significant in Italy and Portugal. The positive and
significant correlations in Spain and Ireland become insignificant and negative, respec-
tively. In detail, during the bear-down markets, the correlation drops in 16 countries and
the decreases are significant in 8 countries. Similarly, during the bear-up markets, the
correlation drops in 15 countries but significant in only 4 countries. This is consistent
with the literature as the flight-to-quality events are more likely during the bear-down
markets according to the definition of the flight-to-quality. Consistent with Baele et al.
(2019), these findings imply that the flight-to-quality episodes affect both the stock and
bond markets in the countries during the bear markets, especially during the bear-down
markets, and that the bear market indicator variables capture the flight-to-quality effects

consistently.

4.2 FTQs by Stock Market-Bond Market Disagreements

FTQ behavior by investor is informative but difficult to directly observe. Researchers,
therefore, also use market information to indirectly identify FT(Q events and measure
their effects (Baele et al., 2019; Boudry et al., 2019). They identify the FTQ events
as the periods with large negative stock market returns and large positive bond market
returns together. Since these events are short and infrequent, the researchers examine
daily data from stock and bond markets.

Following this literature, I examine how FTQ affects momentum crashes using the
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indirect method as well. Following Baele et al. (2019), I compute daily stock and bond
market returns from US Datastream market total return index (TOTMKUS) and US
benchmark 10 year Datastream government bond total return index (BMUS10Y), re-

spectively. Daily FTQ events are identified as follows.
FTQ,=I{r} > roy} x I{r{ < —roj},

where r? and 7¢ are the daily bond and stock market returns, respectively. ¢? and o¢ are
the second moments of these returns estimated using a one-sided normal kernel with a
bandwidth of 250 days skipping the nearest 5 days to avoid any influence of FT(Q and
FTR events. & is 1.5 following Boudry et al. (2019) while the results are robust regardless
of the choice.

While both FTQ and flight to risk (FTR) affect momentum returns, momentum
crashes are affected more by FTR events because these crashes often occur during market
recoveries. Therefore, I identify FTR events in addition to the FTQ counterparts using
the opposite inequalities. That is, the FTR events are identified as the periods with large
negative bond market returns and large positive stock market returns together.

Figure A3 shows the annual distribution of FTQ and FTR days identified using the
stock and bond market returns from the 21 countries. The results confirm that the FT(Q
and FTR days tend to cluster over time. For example, there were 33 FTQ days in the
United States and 387 FT(Q days outside the United States in 2007 and 2008. These
FTQ days account for 29.2% and 26.7% of all the FTQ days identified in and outside
the United States, respectively. Likewise, 19.7% of FTR days in the United States and
28.2% of FTR days outside the United States are concentrated in 2007 and 2008.

Though untabulated, the unconditional likelihood of the identified FTQ events is
1.13% and their estimated daily price impact is 4.01%. These results are consistent with
the 1.74% likelihood of Baele et al. (2019) and the 1.54% likelihood of Boudry et al.
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(2019) but lower than these two. Similarly, the unconditional likelihood of the identified
FTR events is 0.76% and their estimated daily price impact is 3.69%.

Since these FTQ and FTR events are identified at a monthly frequency, I first examine
daily momentum returns. Due to the lack of daily momentum return data by country,
I investigate US daily momentum deciles. After than, I generalize the definition of the
FTQ and FTR events to incorporate monthly momentum returns around the world.

Using these events, I estimate the following regression.

Ry = a+ B fi + vFTQ, + BoFTQ [ ™™ + §FTR, + SrFTR f"* ™" + ¢,

where Ry is a daily excess return of each momentum decile or a daily winner-minus-loser
(WML) return from the deciles, and f; is a vector of pricing factors (Fama and French,
2015). I estimate v and 0 with and without these factors, and then test whether v, §,
Bo, and Br are significant.

Table 10 exhibits the regression results. The first partition displays the results without
the pricing factors. The intercept of the daily WML returns is 4.8 basis points (12.1%
per annum) and its t-statistics is 2.86. Consistent with previous results, the v and o
estimates are 0.9% and -1.3% and their t-statistics are 2.60 and -3.32, respectively. The
results show that the WML portfolio experiences positive returns during F'TQ events and
negative returns during FTR events, and that the magnitude of the negative returns is
greater than that of the positive returns. The unreported Wald statistic that tests their
difference is 13.82.

The second and third partitions display the results with the pricing factors. The
intercept after controlling the factors is 6.2 basis points (12.1% per annum) and its
t-statistics is 4.12. Following the literature, the daily WML returns exhibit negative
loadings to the market, size, and value factors but positive loadings to the profitability

and investment factors, respectively. Furthermore, consistent with previous results, the
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Br is negative and significant. That is, the WML returns react more negatively to the
market factor during FTR events.

Similar to Boudry et al. (2019), I also examine how FT(Q and FTR events affect
momentum returns using monthly FT(Q and FTR variables as well as monthly momentum
returns around the world. After excluding the United States, Canada, Hong Kong, and
Israel, I compute the daily FTQ and FTR variables of the 19 MSCI developed countries
using their stock (TOTMK) and bond (BM10Y) market returns (Baele et al., 2019) and
examine whether there are FTQ and FTR events occurred in each month to incorporate
monthly information. Monthly FT(Q (FTR) variables are one in month t if one or more
FTQ (FTR) events identified in month t. Similar to the previous regression, both v and
0 are estimated with monthly WML returns by country but without other factors.

Table 11 exhibits the regression results. The intercept is positive in all countries
but Belgium and significant in 5 out of 19 countries. When all countries are used, it is
positive (« = 0.008) and significant (¢t = 6.52). The v for the FTQ events is positive
(significant) in 14 (6) out of 19 countries. When all countries are used, it is positive
(v = 0.012) and significant (¢ = 3.67). The 0 for the FTR events is negative in 15 out of
19 countries and significant in France, Norway, and Austria. When all countries are used,
it is negative (0 = —0.015) and significant (¢ = 4.12). The results are also consistent
when NFTQ and NFTR replace FTQ and FTR, respectively. Consistent with previous
findings, these results show that the WML returns react positively (negatively) to FTQ
(FTR) events, and that the magnitude of the return reaction to FTR events is greater

than its counterpart to FTQ events.

5 Conclusion

Many papers have explored the momentum effect and the momentum crashes. These

papers are also suggesting some successful trading methods that improve the static mo-
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mentum portfolios, which are vulnerable to those momentum crashes. In contrast, the
economic reason of these momentum crashes has drawn relatively less attention from
those papers. I examine the momentum crashes in international stock markets and in-
troduce flights to quality in financial markets to help explain the way the momentum
crashes take place. While the flights to quality are being studied actively, I relate them
to the momentum crashes to better understand the cross-sectional phenomena.

Like the momentum effect per se, the momentum crashes are universal in the inter-
national security markets, as well as the United States market. Alongside the positive
and economically significant Sharpe ratios of the momentum portfolios around the world,
their skewness estimates are negative and economically significant as well on average. In
particular, the crashes are concentrated during the bear-up rather than non-bear and
bear-down markets, and the tendencies are captured by the market timing regressions
with the respective indicators. The time-varying betas explain the crashes in part as the
betas are weakly positive during the non-bear markets and strongly negative during the
bear markets, and the bear-up betas are greater in magnitude than the bear-down coun-
terparts. These patterns are clear with the central betas, but unclear with the backward
and forward betas.

The momentum crashes are also noticeable in the countries where the momentum
performance is insignificant. The constant and dynamic volatility strategies proposed
by Barroso and Santa-Clara (2015) and Daniel and Moskowitz (2016) respectively are
effective to avoid the crashes and improve the WML portfolios. The constant and dy-
namic volatility portfolios with the GJIR-GARCH(1,1)-M estimates outperform not only
the corresponding market portfolios but also the plain momentum counterparts. The
improvements of the dynamic volatility portfolios are proportional, but those of the con-
stant volatility counterparts are disproportionate. The decrease in the negative skewness
estimates after these portfolios is economically significant. The momentum returns across

the countries are weakly correlated with each other.
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Flight-to-quality by U.S. institutional investors precedes the momentum crashes. The
institutional ownership changes proxy the flight-to-quality. The returns react positively
to the flight-to-quality during the non-bear markets. This relation becomes negative
during the bear-down markets. This reversal confirms both the smart money effect by the
institutional investors and the price rebounds of the securities followed by the flight-to-
quality. The smart money effect comes from the negative institutional ownership changes,
i.e. the outflows, rather than the positive counterparts, i.e. the inflows. Likewise, the
reversal arises after the outflows but does not after the inflows. The rebounds are more
pronounced among the loser securities than the winner counterparts, resulting in the
collapses of the WML portfolios.

Momentum returns exhibit consistent patterns when both FTQ and FTR events are
identified by stock and bond market data rather than US institutional investor data.
The FTQ and FTR events identified by Baele et al. (2019) and Boudry et al. (2019)
demonstrate the positive reaction of the WML returns during the FTQ events and the
negative reaction during the FTR events. The results also show that the negative FTR
reaction is greater than the positive FTQ reaction. These empirical findings answer why
the momentum crashes occur in part.

The flight-to-quality coincides with how default risk behaves around the bear markets.
Two leverage ratios, the total liabilities and current liabilities-to-shareholders’ equity
ratios respectively, proxy the default risk. During the bear markets, the institutional
flows to the loser securities fall more than those to the winner counterparts do. At
the same time, the loser securities become riskier than the winner counterparts. The
evidence advocates the time-varying risk literature as the default risk measures as well as
the central betas exhibit a negative relation with the flight-to-quality proxies. The results
associate the increased loser default risk during the bear markets with the institutional

flight-to-quality and exhibit the post flight loser rebounds that crashes momentum.

27



References

Ali, Usman, Kent Daniel, and David Hirshleifer, 2017, One Brief Shining Moment(um):
Past Momentum Performance and Momentum Reversals , Working Paper .

Asness, Clifford S., Tobias J. Moskowitz, and Lasse Heje Pedersen, 2013, Value and
Momentum Everywhere, The Journal of Finance 68, 929-985.

Baele, Lieven, Geert Bekaert, Koen Inghelbrecht, and Min Wei, 2019, Flights to Safety,
The Review of Financial Studies .

Barroso, Pedro, and Pedro Santa-Clara, 2015, Momentum Has Its Moments, Journal of
Financial Economics 116, 111 — 120.

Barsky, Robert, 1989, Why don’t the prices of stocks and bonds move together?, Amer-
1can Economic Review 79, 1132-45.

Bekaert, Geert, Robert J Hodrick, and Xiaoyan Zhang, 2009, International stock return
comovements, The Journal of Finance 64, 2591-2626.

Blitz, David, Joop Huij, and Martin Martens, 2011, Residual momentum, Journal of
Empirical Finance 18, 506-521.

Boudry, Walter 1., Robert A. Connolly, and Eva Steiner, 2019, What Happens During
Flight to Safety: Evidence from Public and Private Real Estate Markets, Real Estate
Economics 1-26.

Caballero, Ricardo J., and Arvind Krishnamurthy, 2008, Collective risk management in
a flight to quality episode, The Journal of Finance 63, 2195-2230.

Chui, Andy C.W., Sheridan Titman, and K.C. John Wei, 2010, Individualism and Mo-
mentum around the World, The Journal of Finance 65, 361-392.

Cooper, Michael J., Roberto C. Gutierrez Jr., and Allaudeen Hameed, 2004, Market
States and Momentum, The Journal of Finance 59, 1345—-1365.

Daniel, Kent, and Tobias J. Moskowitz, 2016, Momentum Crashes, Journal of Financial
Economics 122, 221 — 247.

Ehsani, Sina, and Juhani Linnainmaa, 2019, Factor Momentum and the Momentum
Factor, Working Paper .

Fama, Eugene F, and Kenneth R French, 2015, A five-factor asset pricing model, Journal
of financial economics 116, 1-22.

Fama, Eugene F., and Kenneth R. French, 2017, International Tests of a Five-factor
Asset Pricing Model, Journal of Financial Economics 123, 441 — 463.

Goetzmann, William N., and Simon Huang, 2018, Momentum in Imperial Russia, Journal
of Financial Economics 130, 579 — 591.

Goyal, Amit, and Sunil Wahal, 2015, Is momentum an echo?, Journal of Financial and

28



Quantitative Analysis 50, 1237-1267.

Griffin, John M, Xiuqing Ji, and J Spencer Martin, 2003, Momentum investing and
business cycle risk: Evidence from pole to pole, The Journal of Finance 58, 2515—
2547.

Grundy, Bruce D., and J. Spencer Martin Martin, 2001, Understanding the Nature of the
Risks and the Source of the Rewards to Momentum Investing, The Review of Financial
Studies 14, 29-78.

Harvey, Campbell R, Edward Hoyle, Russell Korgaonkar, Sandy Rattray, Matthew Sar-
gaison, and Otto Van Hemert, 2018, The impact of volatility targeting, The Journal
of Portfolio Management 45, 14-33.

He, Zhiguo, and Arvind Krishnamurthy, 2012, A Model of Capital and Crises, The Review
of Economic Studies 2, 735-777.

Hurst, Brian, Yao Hua Ooi, and Lasse Heje Pedersen, 2017, A century of evidence on
trend-following investing, The Journal of Portfolio Management 44, 15-29.

Jegadeesh, Narasimhan, and Sheridan Titman, 1993, Returns to Buying Winners and
Selling Losers: Implications for Stock Market Efficiency, The Journal of Finance 48,
65-91.

Kothari, Shanker P, and Jay Shanken, 1992, Stock return variation and expected divi-
dends: A time-series and cross-sectional analysis, Journal of Financial Economics 31,
177-210.

Krishnamurthy, Arvind, 2010, Amplification mechanisms in liquidity crises, American
Economic Journal: Macroeconomics 2, 1-30.

Moreira, Alan, and Tyler Muir, 2017, Volatility-managed portfolios, The Journal of Fi-
nance 72, 1611-1644.

Moskowitz, Tobias J, Yao Hua Ooi, and Lasse Heje Pedersen, 2012, Time series momen-
tum, Journal of financial economics 104, 228-250.

Novy-Marx, Robert, 2012, Is Momentum Really Momentum?, Journal of Financial Eco-
nomics 103, 429 — 453.

Novy-Marx, Robert, 2015, Fundamentally, momentum is fundamental momentum, Work-
g Paper .

Stivers, Chris, and Licheng Sun, 2010, Cross-Sectional Return Dispersion and Time Vari-
ation in Value and Momentum Premiums, The Journal of Financial and Quantitative
Analysis 45, 987-1014.

Vayanos, Dimitri, 2004, Flight to Quality, Flight to Liquidity, and the Pricing of Risk ,
Working Paper .

29



(Lgr)  (eoer)  (¢e@) (6g11)  (66C) (29¢9) (98°6) (se'6)  (290-)  (L1'98) (97°6) -~
#49L0°0 54 GGF0 ia60T°0  4anSTOT  4onOLG°07  44s0TL8  4ix G080 4xs@I€0  9LO0"  4ssC6S9  xs PGS0

9010~ L0E0 67€0- 7180 €60°0 THe Tl T 6600  29F0 €EFL €120 ¥6C L6 0£90ST0Z  0£60GSGT {1eSnyaoq
$90°0-  T0S0 89T°0- SITT ee 0" S07°6 Q0e'T €660 8L00-  6LE9 P19°0 8.6  TOl  TEL0ST0C TET09961 Ipuepag
6500 T9E°0 gero- SIL°0 €69°0- 269 LE8°0 €910 LIT0-  GIS9 L0€°0 L6V PGT 0690S10C  8ZE0FLGT Jesny
760°0 PS0 68¢°0 98¢'T egr 0" £€52°6 L60°T 86T0  6£T0 661°6 T€9°0 L1€ L'8T  0£90S10C  6TT08SGT Ipuequig
L80°0 897°0 160°0 826°0 9510~ 0TTL L68°0 L8620 8PP0 0299 26770 e 00z  0£90ST0C 8TC0L86T  Ipuereoy moN
162°0 06270 09%°0 L8L°0 o9r'e- T5T°6 LLT 0" 9910 L0£0-  €LTL 87¢°0 967 8'8¢  OLI1EI0C  0EFO8RGT Juredg
992°0 1€€°0 §19°0 £65°0 200°T- 67L L 100°0 91E'0 990~ LL9°G 6140 L67  §GT  0£90S10C  8TT0FLGT fumnisag
920°0 69°0 1200 98¢ €86°0- S61°6 91¢'T €L6°0  LE€0-  FE6'G 869°0 L6V 8€C  0€90S10C  8ZE0FLGT Srewuo(]
€210 650 1€€°0 01T 89T°0- 8176 02270 9L6°0  88T0-  969°G 819°0 867  6'¢C  TEL0GT0C STTOPLEL  SPUBIOYIN
G90°0 804°0 20z 0 vEeT L£90°0- eee6 el 8EE0  84G0- L el 0 €17 ¢'9¢  0£90ST0C  8ETOI86T LemroN
691°0 0€5°0 1260 056°0 1£0°0 L00°L €150 9060 09¢0-  TITS L¥L0 L6V CLE  0£90ST0Z STTOPLGT — PUBOZ)IMG
1900 S0T°0 961°0- £65°0 87F0- Ge9°01 8LL°0 SPI0 2Ee0 56°9 L620 8% 6Fc  0£90ST0C  8TTOFLGT ey
080°0-  0OIF0 G6E'T 9620~ 629°0- g 169'T €80  FSG0-  9F6L 879°0 e 966 0£90S10C 8TC0L86T [oeas]
€52°0 €2L°0 €28°0 6e8'T orT- GTY'TI 996°0 PGP0 OFT0- 9€9L 886°0 68¢  09¢  0£90ST0C  8TTOERGT uopomg
jicedlt 6170 PIL0 TET'T 091°T- 610'8 LIV°0 vee0 9080 9€1'8 192°0 867 9GP  TEL0GT0C 8TTOVLET arodesurg
G81°0 6150 085°0 0TF'1 188°0- 1808 0€8°0 0F0  01€0- €668 o' 867 L'89  TELOSTOC 8TTOFL6T  Suoy Suoy
TL0°0 Z9%°0 €81°0 £66°0 €61°0- 658°6 018°0 82T0  LF00 088°G L1880 L67 668 0£90S10T  8TTOFLGT Auewzon
€81°0 e1g0 857°0 8€6°0 €96°0- €6'9 0870 PPE0  1820- 8819 ¢19°0 L6V €99  0£90S10C 8ZE0FLGT ooy
L21°0 9670 20e°0 z86°0 600 0519 089°0 €260 08L0-  GEO'L 959°0 867  F'TL  TEL0ST0C  8TTOFLGT IRy
PET0 1970 80€°0 828°0 e84°0- 606°C 128°0 L8860 SP60 €LT'9 L89°0 G6¢ €9 TELOSTOZ  TET0996T wopSury pojrup)
8LT°0 €62°0 82670 €250 660" 16€°9 S61°0 €c0 0.0 o9 68€°0 867 FFSS  TEL0STOC  8TTOFLET uedef
9200~ 00F0 €620 506°0 L8570 Y6101 SET'T 0260 F280-  TESS 1160 918 90T  T€TIRI0C TETOTS6T epeue))
200°0 6,90 €00°0 670°T 9rIT- 7209 9r0°T LIG0 9950 LFeV 7€9°0 738 T'TLS'E TETIRI0E  TEL00G6T  soyelg poyuf)
adreyg  odreyg () wealy (%) weaIN

I9807] JIOUUTAN I9807] ToUUI A\ MG (%) 20g 18 (%) wed]y adreyg moNg (%) 20 1S (%) wesy L N sty JR{EATS A1yuno))

(z-'g1-) wmjuawoy

(PorYSIoM -ONTRA ) 193 TR

‘xtpuodde oY) UI 9[qR[TeAR dIR SOLIJUNOD IOY0 pue JUldIoue [DHSIN JO SINSOI oY) pPuR SOLIJUNO0D padopadp [DSIN JO SHNSOI oY) SMOYS d[qR] oY T,
"SOTST9R)S-) SUIPUOASOIIOD 91} PUR SWINGOI AIJUNOD [[@ WOI sojetr)so pajood o) sAedSIp Mol jse] oY ], ‘or[0j310d wnjuowowr pue orjojarod joxyren Jo
orjpel odIeyg pozifenuue pue ‘SSOUMONS ‘UOIIRIAOD PIRPUR)S ‘Uedll o} 310dol SUWN[0D WNJUSWIOU PUR JOYIRUL 9, 'SUOI}RAIOSCO A[IUOW JO IoqUINU
9} SI T, puR AIJUNOD oY) Ul SYD0)S JO IOQUINU 9} JO 9FRISAR SOLIS-0OWI) o} ST N ‘sojdures Awr jo sporrad Surpus pue Suruurdoq oY) Ae[dsip summnjoo
pIry) pue puodas o], '(9107) ZIMONSO]N pue [dIuR(] SUIMO[[0] AIJUNOD S1) UI S[(e[RAR SYD0IS JO Iaquunu o) uo Suipuadep (ewreu AIUNOD 1) 0)
1xou paedsip st |) o[to109 10 ofrpumb Sutsn orjoja1od TINAA OUI 1ONIISU0D | "A[AI}00dSo1 POULIO] oIv O1[0310d WNIUOUWIOW I9SO[-SNUTU-IOUULM d} PUe
or03310d Jo3[IeW POJYSIoM-oaNnTeA o[} ‘AIJUN0D IS 10 "9INIRISII SNoTAdId 8} SUIMO[[O] SISI[INO SPNIXS 0 YIUOW YR 9ZIS A( AIJUNOD [oed JO 9,06 do)
QYY) OPN[OUL ATUO T ‘TIesI)seIR(] J| "POPNIOXS oIe )Y URY] IS0 SOSSR[O—Sop0d AIJUnod ()SJ 195108 o3 AQ POYISSR[O PUR TIeaI)seIR(] WO PIJIS[[0d dIr
)R WINJAI [RIO] A[IUOTA *JRISNAUIO)) WO PAJIS[[0D oI RIRP WINJOI URPRUR)) PUR G| A[JIUOI "S9IRI 98URYDX0 SUIST SUILIIDI IR[[OP () OJUI POJISAOD
9Ie SUINJAI [BO0] "O'1 ‘WINJSI IR[[OP §[) oI SWINdI oY [, 'AIJUNO0D [OEd JO SUINPOI WNIUIWOW pUe JOIeUW JO SI1Is1Ie)s Arewrmuns sjuasald o[qe) SIYT,

A1puno)) Aq SOI[0J3I04 WNIUSWON PU® 183IRIN :T 9[(RT,

30



(eeer)  (8€2)  (1608)  (629¢) (ceer)  (eeeer)  (109¢)  (60°1H7) (teer)  (reo-)  (8oer)  (19°8)

axI8T T w00V'S k0BT s PLETD oDPTE 000 L n0BOT™  xaBES'G- 01T 4u6100" 40807 4448090 taL
¢L  (1€0) €380~ 266°C 98F°G G6T°G ¢ (I9T) 009G 967'8- 9GL°G- 966°9- SIT  (€9°0) 0790 8850 29T’ 1 809°0 [eSnyaog
Lzt (670-) 69770 ¥I0F org'e vL6°E 99  (€9T)  GE6T 012" 687G~ £78°¢- €61 (L¥'0) 0S80 9L1°0 9780 ¥29°0 pueoIg
art (89°0) 6.7°0 0eT'e 609°¢ eree eIt (290)  02€0 68876 616°¢- e16'e- ¥se  (06°0) 6070 L5070 99%°0 880°0 RLISNY
8L (sT1-)  81¢T- 2169 v6£°C 626°G g (eLT)  8eL¥  F9C0T- 908°G- a6 0z1  (99°0) 6490  96L°0 YLFT 199°0 puepuLg
gL (0F0) 6950 LVLY 8LET A e (see) 196 9€6°8- GL6T- 60G°L- 0z1 (€¢1)  LPT'T THO0-  FOTT 0920 pur[eaz MoN
06 (€11 h0'T- ee9F 164°¢ 886°¢ oF  (LT¢)  geLe L9076~ aPeg- ool L 9¢T (69°0-) OFF0-  66TT 65270 ¥IL°0 uredg
o1T (e¥'1)  8LT'T- 80T 0£8°C e 0L (LF2)  €6LT ¥81°9- 06€°¢- 6V9°7- 98T (9€0) ¥ST0  GETO 6870 G8e'0 umisfog
ger  (S1°0)  9ST0 8LGF eeLY LETY gr (s12)  oove 06G°8- parG- 9.8°G- GoT  (€T'T) 860  GETT L1CG 88C°T Yrewua (]
L1 (261-) 70T 7.8F 078°C vege sy (297 QLT 9GY 6~ 163°G- 1129~ esT  (F1°0-)  ST°0-  9FF0 12€°0 8L£°0 SPURIDYION
6 (750-) 2290 L6T°C 0L9°F vLOT L8 (61'€)  G8T9 6ETTT- €987~ £0L°9- ocT (62°1) OFET 6190 696'T oey'T femioN
78 (ere) 099G 4 06L°C 299°e v (L6C)  89¢F Gr0'8- LIVE- 7E9T- 9zT (0€°0-) F¥9E0-  SP60 10470 €280 puR[I0z}IMG
621 (2¥0-)  6VF°0- 78T ¢ £CLF 6V1F 88 (FFe) 2287 SFFL- 0657~ g e- L1 (F2’1) 8680 0310 L¥6°0 9220 Apeyp
96 (96°0)  0LL'T 000 0LL°G 788¥ 8z (01°0-)  €8g0- voT'8- L8V'8- zsTL- €61 (£2T) 88GT  GE80-  €GL0 £80°0- [oras]
6¢  (8F1-)  90L€- 1376 LG 18279 L6 (617)  eeos SYT 11~ GILG- 0¥ L- 96 (95°0) TIOT LT o8T'C 000°T wopoMg
16 (10e”)  Tege- 961'8 cLo¥ 096'F € (zgq)  8e0F 816'8- 08T~ 0%e'G- PPI (L8°0) 6EL0-  FIOC c0g'T a60'T arodesurg
98 (00)  00TC 72072 GL6F aPLG W o(80F)  TI6T €56 TT- 99" 6788 01 (2€0) €220 0LL°0 eF0'T G08°0 Suoy] Suopy
FIT (120-) 9980~ Saa 665°¢ 8cL'e ¥9  (160)  ceee vL2°9- 166°G- 906~ 8LT (6L°0) €990 1650 el €790 Aueuron)
161 (8¢27) 18671~ 806°C L1G°€ €e0'y 9¢  (s07)  ¥66°E £ee's- 6£€ - £e1'9- LT (60°07) 1500 6211 €L0'T 028°0 ooueL]
€01 (8TT-)  689°0- PTG oory 186'F% 16 (160) 2120 ceT G- GIGF- GeT G- PST  (L7°0) TGE0-  O1LT 6871 1€9°T eI[RISIY
96 (¥1e)  16L1- 0829 88TV €I8¥ 9¢  (992)  0¥ST 11€'8- TLL°G- 667°9- zet (0€0-)  961°0-  F06°0 60L°0 9p9'0  wopSury] pajun
zet (0ze) 01T 1667 189°€ we'e gL (092)  TYST 17°9- 0987~ Gy G- 00z (€7°0-) 061°0-  ¥¥GO £8E°0 v2T0 uede(
66 (9L2)  ¥eTH- 1¥E°6 eIT'g 16€°G ¢ (06C)  ee9e Tvo'L- 607°¢- 169°¢- 9¢9  (L9F) TTlLT  LPS0-  FLTT 969°0 wpeue)
oc  (Lre)  veElS- 86L°6 799°F 62€°G or  (€5¥)  SoL¥ 900°6- We'v- V6T 81L (g€9) 0L2T  091°0 0e¥'1 696°0 soje3g paytu
I ™ISt TIM ISOT  IoUUIN v I S TAM 10807 Iouur\ nv I 9S3  TINM eS0T IouuIp v Aryumop

=" =941 0="41
D Pued g Pued V [Pued

‘xrpuodde o) ur s[qerear
OS[® I SOLIJUNOD POYISSR[OUN PUR SUIFISUWIS ISYJ0 - SOLIJUNod padofessp [DSIN £¢ SOpNoul o[qe) SIY ], "sorsie)s-} derjsjooq Ier) pur SOLIJUNOD [[B
wogy serewn)se pajood o) sARIASIP MOI Jse[ o], "WINJAI JI0YS-SUO] 9} ST SOI[0J1I0d ISSO[-SNUTW-ISUUIM Y} JO WINJSI S} PUR S$9jRl [[I¢-], [IUOUW-UO0
9} I9)Je SUINJOI SS80XS 9} oIr SOI0J1I0d ISUUIM ‘I9SO[ ‘[[€ JO SWINJAI ST, SUOIIRAISSCO ATIUOU JO ISqUINU PU® SOI[0J110d I9SO[-SNUTI-IOUUIM ST JO
SO1ISTIRYS-) 9IqIYXe polrad [oes JO SUWN[Od Y PuR [IINOJ o], "SOI[0J110d—o[qR[IRAR 8IR SD0IS ()0E URY) SS9 JT 9[1018) 10—-a[ijumb doj pue woljoq
9T} oIe soI[0J3I0d IoUUIM PUR IOSO[ 9T, 'OSIMIOYJ0 () 10 ‘(oA1yisod) 0A1yeSoU ST WINJOI JoyIRUL SSE0X0 snooueiodwojuod oY) Ji joxrew (dn) umop o)
QuUYOP [ OSIMISTJO () IO ‘DATIRSOU ST WINJOI JONIRTI SSOOXO IROA-Z O] JT JoyIRWL Iea( 9} ougep ] "I03eOIpUl Jos{Iewl dn pue joyIRW IRd( o) SI 29[ pue
‘I07ROTIPUT JoxIRT UMOD Iedq oY) ST & ‘109edrpul joyIeu Ieaq oY) st 7 ‘spourad josyrewr dn reaq (1) pue ‘sporrod joxrews umop Ieaq (1) ‘sporrad

reurtou (1) :spotied auIr) JULISHIP 9911} I0] sotjojrrod (TINA\) I9SO[-SNUT-ISUUIM PUR ‘I19S0] ‘IoUUIM ‘[[& JO SIINjal ATyjuowr ageioae syrodal ajqes ST,

SPOLIod oWI T, JUaIofJI(T 0] S3JOId WNIUWON ¢ 9[q€],

31



Table 3: Time-Varying Betas of Momentum Portfolios in Bear and Up Markets by Coun-
try

Following Daniel and Moskowitz (2016), I estimate the market timing regression for each country to
capture the changing behavior of WML portfolios during bear down (BD) and bear up (BU) markets.

Rwwrit = o + (8 + (Bepilepit + BuilBuit)) Rarit + €it

Where the subscripts i and t represent each country and month, respectively. Rww, is the return of
the WML portfolio, Ry is the market return of each country, Igp is the bear down market indicator,
and Ipy is the bear up market indicator, respectively. I define the bear market if the 2-year excess
market return is negative, or 0 otherwise. I define the down (up) market if the contemporaneous excess
market return is negative (positive), or 0 otherwise. This table only covers the results of the specification
above - the regression results of other specifications are available in the appendix. The last row displays
the pooled estimates from all countires and their t-statistics. This table includes 23 MSCI developed
countries - other emerging and unclassified countries are also available in the appendix. The asterisks
indicate the significance at 10% (*), 5% (**), and 1% (***) levels.

Country a (%) t(a) B t(B) Bep t(Bsp) Bsu t (Bev)
United States  1.275%%%  (6.02)  -0.054  (-1.00) -0.632%%% (-4.04) -1.143%% (-7.87)
Canada L780%%%  (4.66)  0.054  (0.73) -0.537%F (-2.18) -1.322%%%  (-7.41)
Japan 0.315  (1.03) 0.405%%% (6.17) -0.652%%*% (-5.08) -0.888%** (-8.49)
United Kingdom 0.787%%%  (3.05)  0.024  (0.45) -0.225%*%  (-2.00) -0.475%% (-5.44)
Australia ~ 1.023%%  (3.40) 0.18I% (3.60) -0.251% (-1.77) -0.489%%* (-4.94)
France LO94%F*  (342)  -0.004  (-0.06) -0.438%%* (-3.26) -0.858*** (-7.63)
Germany — 1.393%%%  (2.99)  0.064  (0.63) -0.314  (-1.50) -0.680%** (-3.87)
Hong Kong  0.974%% (2.75) 0.157%* (3.25) -0.612%%* (-5.43) -0.601%** (-6.30)
Singapore  0.74T**  (2.02)  0.113%  (1.91) -0.567F%  (-3.59) -0.788%%F  (-7.06)
Sweden 13434 (2.24)  0.260%%% (2.81) -1.153%* (-5.38) -1.430%% (.8.15)
Israel 2.976¥%* (3.66) 0.274%  (212) 0383  (1.30) -0.998%%* (-4.31)
Ttaly 0924  (L64) -0079 (-0.77)  -0.227  (-1.14) -0.313*  (-1.84)
Switzerland 0.475 (1.38) 0.166** (2.20) -0.968*** (-4.59) -0.670*** (-4.08)
Norway 0734 (145)  0.083  (L.03) -0.536%%* (-2.75) -0.306%* (-1.99)
Netherlands ~ 1.0O7T%*  (2.22)  0.198%%  (2.02) -0.690%%* (-3.46) -1.067%* (-5.67)
Denmark  1.914%*  (420) 0079  (0.82)  -0.078  (-0.39) -0.664%** (-3.98)
Belgium 0017 (-0.04) 0.254%F% (3.23) -0.972%%F  (-5.89) -0.870%%F  (-6.02)
Spain 0.265  (0.48) -0.067 (-0.56) -0.406%* (-2.20) -0.535%** (-3.16)
New Zealand  1.146%%*% (3.12)  0.036  (047) -0.265%% (-1.97) -0.551%% (-4.38)
Finland L516%%%  (2.66) 0.168%%  (2.18) -0.622%%% (-4.03) -0.797%**  (-6.30)
Austria 1.120%%  (340)  0.083  (1.37)  -0.194  (-1.60) -0.518%** (-4.53)
Ireland 1.522%%%  (3.44)  0.132  (L56) -0.427%%  (-2.31) -0.701%%* (-4.49)
Portugal  2.566™ (3.14) 0307  (1.62)  -0.120  (-0.46) -0.976*** (-4.01)
Total 1.041%** 0.098*** -0.458*** -0.630***
(11.66) (2.93) (-6.77) (-8.89)
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Table 5: Time-Varying Maximum Sharpe Ratio Momentum Strategies with the GARCH
Forecasts by Country

Following Daniel and Moskowitz (2016), I implement the constant and dynamic volatility strategies in
addition to plain WML strategy. I estimate full-sample GJR-GARCH(1,1)-M using the plain momentum
portfolio, and apply the scaling factor, 1/ (2Aoy_1) for the constant volatility strategy and p;—1/ (2A07_;)
for the dynamic volatility strategy, respectively. I scale the constant and dynamic strategies using the
time-invariant scalar A, so that the full sample volatilities of the plain, constant, and dynamic strategies
are equal. The specification of the GARCH model estimated by the maximum likelihood method is as
follow:

Rt = U -+ (5ht + &
ht =w+ (Oé + ’YIt—l) E?_l + ,Bht_l.

R; is the return of the plain momentum portfolio, h; is the time-varying volatility, and I; is the indicator
variable for negative €;. w, a, and 8 govern the GARCH process. The parameters v and § reflect the
asymmetric effect and the volatility-to-return effect, respectively. WML, CVOL, and DVOL are the
average monthly returns of the plain, constant volatility, and dynamic volatility portfolios, respectively.
The numbers in the sqaure brackets are annualized Sharpe ratios from the three momentum portfolios
and the numbers in the parentheses are the t-statistics of GARCH parameter estimates. The last row,
Total, displays the pooled statistics and estimates from all countries and their t-statistics. This table
includes 23 MSCI developed countries - other emerging and unclassified countries are also available in
the appendix.
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1) 2 ®3) (4) (5) (6) (M) 3) 9)
Country WML CVOL DVOL o w @ v B8 19

United States 1.0455 1.5070 1.6416  0.0135%F* 0.0001*** 0.3748%** -0.3390%** 0.7730*** -1.1249*
[0.596] [0.859] [0.936] (7.542) (3.983) (6.815) (-5.669) (34.204)  (-1.683)

Canada 1.1380 1.2688 1.2945 0.0118*  0.0003*** 0.1521%** -0.1404*** (0.8951***  -0.1129
[0.376] [0.419] [0.427] (1.875) (2.816) (4.922) (-4.242) (-43.663)  (-0.170)

Japan 0.1948 0.3676 0.5691 0.0078**  0.0003***  0.3020%** -0.2740%** 0.7831**F*  -1.4265
[0.106] [0.199] [0.308] (2.263) (2.680) (4.039) (-3.939) (14.266)  (-1.346)

United Kingdom  0.5706 0.7387 0.7941  0.0116%** 0.0002*** 0.1765*** -0.1234*** 0.8280*** -2.0606*
(0.334] [0.433] [0.466] (3.633) (3.470) (4.310) (-3.209) (23.773)  (-1.815)

Australia 0.6803 0.7925 0.8404 0.0079  0.0004*** 0.2745%*F  -0.1785**  0.7126***  -0.2213
[0.383] [0.446] [0.473] (1.495) (2.603) (3.858) (-2.530) (10.062)  (-0.136)

France 0.4797 0.6489 0.7993 0.0089*  0.0004*** 0.3675%** -0.3317*F** (0.7327*F**  _0.7871
[0.240] [0.324] [0.399] (1.859) (3.198) (3.841) (-3.383) (15.318)  (-0.648)

Germany 0.8101 1.1905 1.5066  0.0159%F*  0.0010%**  0.4978*** 0.0086 0.5748***  -0.5263
[0.285] [0.418] [0.529] (3.049) (4.771) (6.516) (0.092) (14.821)  (-1.028)

Hong Kong 0.8297 1.3068 1.7546  0.0176™** 0.0002*** 0.2639*** -0.2181*** (0.8253***  -1.3529
[0.355] [0.560] [0.752] (3.715) (3.144) (5.310) (-4.382) (43.591)  (-1.417)

Singapore 0.4174 0.8255 1.4634  0.0164*** 0.0004**F*  0.3509%** -0.2894*** 0.7807*** -1.5718*
(0.180] [0.357] [0.632] (3.079) (3.390) (5.100) (-4.388) (20.427)  (-1.646)

Sweden 0.9658 1.5714 1.5810 0.0111**  0.0003*** 0.3052*** -0.3052*** 0.8310%**  -0.2677
[0.288] [0.468] [0.471] (2.266) (2.625) (5.309) (-5.309) (34.302)  (-0.514)

Israel 1.6906 2.4004 2.7618  0.0150***  0.0002  0.2918%**  -0.1520*  0.8053***  0.0296
[0.411] [0.583] [0.671] (2.596) (1.514) (3.566) (-1.897) (20.031) (0.072)

Ttaly 0.7777 1.1357 1.3932 0.0066 0.0001  0.2459*** -0.1587*** (.8602***  (0.0664
[0.253] [0.370] [0.454] (1.408) (1.355) (7.250) (-4.137) (52.772) (0.123)

Switzerland 0.5753 0.7459 0.8496 0.0105%*  0.0002**  0.1995***  -0.1499**  0.8238***  -0.9567
[0.284] [0.369] [0.420] (2.183) (2.276) (2.900) (-2.346) (15.669)  (-0.822)

Norway 1.1321 1.1967 1.2231 0.0094 0.0007*  0.1982*%**  -0.1469**  (0.8055***  0.2759
[0.421] [0.445] [0.455] (0.877) (1.847) (2.754) (-2.041) (11.663) (0.205)

Netherlands 0.7699 1.0371 1.1343 0.0117%*  0.0005*** 0.2793*** -0.2706*** 0.8089***  -0.4887
[0.283] [0.381] [0.417] (2.046) (2.687) (4.409) (-4.649) (17.415)  (-0.613)

Denmark 1.3156 1.6527 1.7616 0.0138**  0.0006*** 0.2982***  -0.1666*  0.7272***  -0.2219
[0.496] [0.623] [0.664] (2.074) (3.442) (3.535) (-1.757) (13.600)  (-0.238)
Belgium 0.0009 0.2559 0.8383  0.0166*** 0.0008*** 0.3522*** -0.2312*** 0.6407*** -2.7491**
[0.000] [0.114] [0.375] (2.999) (3.975) (4.595) (-3.122) (12.439)  (-2.376)

Spain -0.2765 0.4764 1.6956  0.0132*F*  0.0001  0.4482***  -0.1515  0.7246™**  -0.9493
[-0.105] [0.180] [0.642] (3.017) (1.169) (4.557) (-1.498) (15.846)  (-1.175)

New Zealand 0.8367 0.9088 0.9295 0.0034  0.0001*** 0.1382***  -0.0343  0.8479***  1.0355
[0.408] [0.443] [0.453] (0.786) (2.656) (3.696) (-0.860) (30.437) (0.914)

Finland 1.0967 1.1256 1.0985 0.0020 0.0003**  0.1784***  -0.0883*  0.8261***  1.0353
[0.411] [0.421] [0.411] (0.229) (2.066) (4.140) (-1.837) (15.819) (0.912)

Austria 0.8367 0.9520 1.0185 0.0115%*  0.0004***  0.2223**F* -0.1496*** 0.7551***  -0.8106
[0.442] [0.503] [0.538] (2.046) (2.772) (4.812) (-3.028) (14.020)  (-0.562)

Ireland 1.3047 1.3840 1.4169 0.0112  0.0004*** 0.1236***  -0.0582*  0.8672***  (.1916
[0.481] [0.510] [0.522] (1.235) (2.656) (3.705) (-1.692) (30.427) (0.177)

Portugal 1.1417 1.6473 2.0376 0.0157**  0.0002**  0.1753*** -0.1687*** 0.8927***  -0.6355
[0.352] [0.508] [0.628] (2.533) (2.297) (3.532) (-3.134) (35.316)  (-0.878)

Total 0.8067***  1.0880*** 1.2033*** (0.0098*** 0.0002*** 0.2772%** _0.1848*** (.8053***  -0.2381
[0.321] [0.432] [0.514]  (11.876)  (21.304)  (31.921)  (-21.695)  (196.847) (-1.751)
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Table 6: Institutional Ownership Changes and Stock Returns

In this table, I examine the effect of flight-to-quality, which is proxied by US institutional ownership
changes, on stock returns. I use the following panel regression specification.

Reitp1 =ar + (B + (v + 6uct+1) Ipet) AIOst + €citt1,

where R is the dollar return, Ip is the bear market indicator, Iy is the up market indicator, and AIO
is the U.S. institutional ownership change for each stock. For the up market indicator (Iyct+1), I use
the beginning month of the quarter (I;;1) or the same quarter (IU(Lg)) relative to the quarter of stock
return. The subscripts c, i, and t imply each country, stock, and quarter, respectively. Monthly dollar
return data are collected from Datastream. Quarterly investment flow data of institutional investors are
collected from Global Ownership. I employ time fixed effects and clustered standard errors by country.
For each country each quarter, I include the stocks that consist the top 90% market capitalization of
the country. For each country also, I winsorize the top and bottom 1% of the AIO observations to
prevent any outlier effect. AIO+ is equal to AIO if positive or zero otherwise. AIO- is equal to AIO if
negative or zero otherwise. Panel A shows the results of return on AIO. Panel B contains the results of

interaction between AIO and momentum loser portfolio. The asterisks indicate the significance at 10%
(*), 5% (**), and 1% (***) levels.

Panel A: Regressions of return on AIO, changes in institutional ownership

(1) (2) (3) (4) (5) (6) (7) (8)
AIO 2.879%H* 2.943%%* 2.94.3%%* 2.943%**
(13.10) (9.04) (9.04) (9.04)
AIO+ -0.274 -0.521 -0.520 -0.520
(-0.64) (-0.57) (-0.57) (-0.57)
AIO- 4.923%%* 5.021%** 5.021%** 5.021%**
(14.00) (12.49) (12.49) (12.49)
Ip x AIO -1.178 0.811 0.739
(-1.54) (0.82) (0.79)
Ip x AIO+ -4.T80*** ST.116%** -8.763%**
(-2.86) (-3.11) (-3.79)
Ip x AIO- 0.650 0.433%** 8.062%**
(0.61) (6.41) (5.39)
Ip X Iy x AIO -3.900%**
(-4.48)
Ip X Iy x AIO+ 7.007**
(2.02)
IB X [Ul x AIO- -14.45%**
(-6.95)
IB X ]U(1,3) x AIO -5.197***
(-4.83)
IB X [U(1s3) x AIO+ 15.60***
(3.52)
Ip x IU(l,S) x AIO- -17.16%%*
(-6.54)
N Observations 130648 130648 127912 127912 127904 127904 127883 127883
Adjusted R-Sq 0.242 0.242 0.241 0.241 0.241 0.241 0.241 0.242
Fixed Effects Quarter Quarter Quarter Quarter  Quarter  Quarter  Quarter  Quarter
Clustered SE Country Country Country Country  Country  Country  Country  Country
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Table 6-Continued

Panel B: Regressions of return on interaction between AIO and momentum loser

(1) (2) 3) (4) (5) (6) (7) (8)
AIO 2.108%** 1.214%%* 1.214%%% 1.214%**
(10.74) (4.12) (4.12) (4.12)
AIO x Loser 11.09%** 23.08*** 23.08%*** 23.08%***
(16.86) (28.11) (28.11) (28.11)
AIO+ -1.263%** -1.636* -1.635% -1.636*
(-2.96) (-1.91) (-1.91) (-1.91)
AIO- 4.585%** 2.998*** 2.998%*** 2.999%**
(19.23) (7.81) (7.81) (7.81)
ATO+ x Loser 11.64 10.66* 10.66* 10.66*
(1.52) (1.80) (1.80) (1.80)
AIO- x Loser 8.871F** 23.36*** 23.36%** 23.36%**
(8.12) (29.73) (29.73) (29.73)
Ip x AIO 2.288%+* 1.231%** 1.345%%*
(5.08) (2.43) (3.15)
Ip x AIO x Loser -30.64%** -9.708*** -6.342%*
(-3.42) (-3.84) (-2.54)
Ip x AIO+ -4.732%H% -6.000%** -8.117H**
(-2.75) (-2.79) (-3.65)
Ip x AIO- 7.938%+* 11.50%** 0.593%#*
(7.72) (8.52) (7.19)
Ig x AIO+ x Loser 14.12 -40.17%* -159.7
(0.37) (-2.55) (-1.05)
Ip x AIO- x Loser -38.95%** -18.02%** -15.37%%*
(-4.04) (-4.17) (-3.70)
Ip x Iy x AIO 2.438%H*
(3.82)
Ip x Iy x AIO x Loser -30.60%**
(-16.15)
IB X [Ul x AIO+ 4.540
(1.56)
[B X —[Ul x AIO- -6.523***
(-3.70)
I % Ity x AIO+ x Loser 272.3***
(2.69)
I x Iy x AIO- x Loser -27.54%%*
(-7.83)
Ip x Iy x AIO 4.544%**
(4.29)
Ip x Iy 3 x AIOxLoser -37.35%%*
(-23.29)
[B X [U(113) x AIO+ 1967***
(3.73)
]B X IU(LS) x AIO- -7.042%*
(-2.31)
Ip x Iy(13 x AIO+xLoser 172.9
(1.22)
Ip % Iy(1,3) x AIO-xLoser -28.69%**
(-7.14)
N Observations 120834 120834 119895 119895 119895 119895 119874 119874
Adjusted R-Sq 0.247 0.247 0.247 0.247 0.247 0.247 0.247 0.247
Fixed Effects Quarter  Quarter  Quarter  Quarter  Quarter  Quarter  Quarter  Quarter
Clustered SE Country  Country  Country  Country  Country  Country  Country  Country
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Table Al: Difference Tests for Time-Varying Betas of Momentum Portfolios

This table reports the F-statistics that test the difference among the time-varying betas estimated in Table
3. The time-series regression specification by Daniel and Moskowitz (2016) is used for the quintile or tercile
winner-minus-loser portfolios by country. The non-bear beta (3, the bear-down beta Sgp, and the bear-up
beta Spy are estimated using the bear-down and bear-up indicators Igp and Igy and the significance of
their difference is tested. The asterisks indicate the significance at the 10% (*), 5% (**), and 1% (***),
respectively.

Country B = Bsp B = Bpu Bep = BBU
United States 9.93%** 40.36*** 6.32%*
Canada 39.54%** 39.54%** 7.16%**
Japan 37.47F** 70.88%** 2.71
United Kingdom 2.83* 15.22%** 4.15%*
Australia 6.77F** 26.50*** 2.08
France 6.00%* 28.86*** 7.31KH*
Germany 1.90 9.00%** 2.30
Hong Kong 29.58%** 36.39%*** 0.01
Singapore 12.9717%%* 35.63%** 1.52
Sweden 27.26%** 52.T1%** 1.50
Israel 0.17 15.75%** 19.23%**
Ttaly 0.30 0.91 0.14
Switzerland 20.54*** 16.19%** 1.39
Norway 6.59%* 3.55% 1.02
Netherlands 11.33%** 25.40%** 2.36
Denmark 0.36 9.92%** 6.53**
Belgium 32.33%** 32.62%** 0.27
Spain 4.15%* 2.48 0.53
New Zealand 2.49 10.61+** 3.29%
Finland 14.74%** 27.99*** 1.00
Austria 2.96* 15.22%%* 4.69**
Ireland 6.26%* 17.05%** 1.59
Portugal 1.00 9.99%** 9.65%**
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Figure A1l: Monthly Market Betas of Daily Momentum and Other Factors

This figure shows the market betas of the momentum, size, value, profitability, and investment factors from
June 1964 to January 2020. Each daily factor is regressed on the daily market factor in each month. The
one-year moving averages of these betas are plotted. Shaded areas indicate US recessions by NBER.
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Figure A2: Backward, Central, Forward Betas of WML Portfolios

This figure reports equal-weighted average of market beta (8) of winner-minus-loser (WML) portfolios for
three different time periods: (i) normal periods, (ii) bear down market periods, and (iii) bear up market
periods. Market beta (8) is measured from rolling regressions for three different horizons for each stock:
from -59 to -48 months (5(_597_48)) (upper left), from -23 to -12 months (ﬂ(_237_12)) (upper right), from -5
to 6 months (8(_5¢)) (lower left), and from 13 to 24 months (5(1324)) (lower right) relative to the portfolio
formation period. I define the bear market if the 2-year excess market return is negative, or 0 otherwise.
I define the down (up) market if the contemporaneous excess market return is negative (positive), or 0
otherwise. The loser and winner portfolios are the bottom and top quintile—or tercile if less than 300 stocks
are available—portfolios. This figure includes 21 MSCI developed countries.
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Figure A3: Annual Number of FTQs and FTRs from Stock—-Bond Market Disagreement

This figure reports the annual distribution of FTQ and FTR days that are defined using the disagreement
between stock and bond markets, following the literature (Baele et al., 2019; Boudry et al., 2019). FTQ
(FTR) days in the first (second) plot are identified as the periods with large negative (positive) stock market
returns and large positive (negative) bond market returns together. Each plot displays the annual number

of FTQ or FTR days in the United States (blue) and outside the United States (red).
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