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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 crashes1 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.2

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.3 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).4 FTQ affects not only capital markets but also

1Ehsani 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.
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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 A1 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.5 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 FTQ 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

5Though unreported, the market beta of the residual momentum factor (Blitz et al. 2011) shows
similar behavior.
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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.6 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).7 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-

6Australia, Switzerland, and Portugal show positive skewness in the momentum return distributions.
7Israel, 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.
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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.9 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.
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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 FTQ 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 FTQ. 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, Côte 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
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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.10 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%.
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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. I

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.
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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

(†) 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.11 Following Fama and French (2017), I only

consider large stocks that account for up to 90% of the country’s total market capital

each month.12 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,

11For 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.
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and annualized Sharpe ratios of the countries’ monthly excess market returns. Each

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 (†) 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.13 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.14

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.

14In Belgium, the average return of the momentum portfolio becomes much higher (0.77%) if I use
the equal-weighted tercile portfolios and do not exclude any stocks based on the market capital.
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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
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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 1.64.15

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 0.14.16 I 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

15In 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.17

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-

17The 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

14



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.18 I 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.

18As 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:

Rcit+1 = αt + (β + (γ + δIUct+1) IBct) ∆IOit + εcit+1, (1)

whereR is the dollar return, IB is the bear market indicator, IU is the up market indicator,

and ∆IO is the institutional ownership change at the stock level. For the up market
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indicator (IUct+1), I use the beginning month of the quarter (IU1) or the same quarter
(
IU(1,3)

)
relative to the quarter of stock return. The subscripts c, 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 (∆IO from

t-2 to t-1) in Panel A, based on the data from two quarters before (∆IO from t-3 to t-2)

in Panel B, and based on the previous two quarter data (∆IO 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. I

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 FTQ 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.

FTQt = I
{
rbt > κσb

t

}
× I {ret < −κσe

t } ,

where rbt and ret are the daily bond and stock market returns, respectively. σb
t and σe

t 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 FTQ and

FTR events. κ 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 FTQ

and FTR days tend to cluster over time. For example, there were 33 FTQ days in the

United States and 387 FTQ 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.

Re
t = α + β>ft + γFTQt + βQFTQtf

MKTRF
t + δFTRt + βRFTRtf

MKTRF
t + εt,

where Re
t is a daily excess return of each momentum decile or a daily winner-minus-loser

(WML) return from the deciles, and ft is a vector of pricing factors (Fama and French,

2015). I estimate γ and δ with and without these factors, and then test whether γ, δ,

βQ, and βR 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 γ and δ

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 FTQ 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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βR 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 FTQ and FTR events affect

momentum returns using monthly FTQ 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 FTQ (FTR) variables are one in month t if one or more

FTQ (FTR) events identified in month t. Similar to the previous regression, both γ and

δ 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 (α = 0.008) and significant (t = 6.52). The γ for the FTQ events is positive

(significant) in 14 (6) out of 19 countries. When all countries are used, it is positive

(γ = 0.012) and significant (t = 3.67). The δ 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 (δ = −0.015) and significant (t = 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 GJR-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.
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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.

RWMLit = αi + (βi + (βBDiIBDit + βBUiIBUit))RMit + εit

Where the subscripts i and t represent each country and month, respectively. RWML is the return of
the WML portfolio, RM is the market return of each country, IBD is the bear down market indicator,
and IBU 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 α (%) t (α) β t (β) βBD t (βBD) βBU t (βBU)

United States 1.275*** (6.02) -0.054 (-1.00) -0.632*** (-4.04) -1.143*** (-7.87)
Canada 1.780*** (4.66) 0.054 (0.73) -0.537** (-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) 0.181*** (3.69) -0.251* (-1.77) -0.489*** (-4.94)

France 1.094*** (3.42) -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 0.747** (2.02) 0.113* (1.91) -0.567*** (-3.59) -0.788*** (-7.06)
Sweden 1.343** (2.24) 0.260*** (2.81) -1.153*** (-5.38) -1.439*** (-8.15)
Israel 2.976*** (3.66) 0.274** (2.12) 0.383 (1.30) -0.998*** (-4.31)
Italy 0.924 (1.64) -0.079 (-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 0.734 (1.45) 0.083 (1.03) -0.536*** (-2.75) -0.306** (-1.99)

Netherlands 1.007** (2.22) 0.198** (2.02) -0.690*** (-3.46) -1.067*** (-5.67)
Denmark 1.914*** (4.20) 0.079 (0.82) -0.078 (-0.39) -0.664*** (-3.98)
Belgium -0.017 (-0.04) 0.254*** (3.23) -0.972*** (-5.89) -0.870*** (-6.02)

Spain 0.265 (0.48) -0.067 (-0.56) -0.406** (-2.29) -0.535*** (-3.16)
New Zealand 1.146*** (3.12) 0.036 (0.47) -0.265** (-1.97) -0.551*** (-4.38)

Finland 1.516*** (2.66) 0.168** (2.18) -0.622*** (-4.03) -0.797*** (-6.30)
Austria 1.129*** (3.40) 0.083 (1.37) -0.194 (-1.60) -0.518*** (-4.53)
Ireland 1.522*** (3.44) 0.132 (1.56) -0.427** (-2.31) -0.701*** (-4.49)

Portugal 2.566*** (3.14) 0.307 (1.62) -0.129 (-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/ (2λσt−1) for the constant volatility strategy and µt−1/

(
2λσ2

t−1
)

for the dynamic volatility strategy, respectively. I scale the constant and dynamic strategies using the
time-invariant scalar λ, 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 = µ+ δht + εt

ht = ω + (α+ γIt−1) ε2t−1 + βht−1.

Rt is the return of the plain momentum portfolio, ht is the time-varying volatility, and It is the indicator
variable for negative εt. ω, α, and β govern the GARCH process. The parameters γ and δ 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) (7) (8) (9)

Country WML CVOL DVOL µ ω α γ β δ

United States 1.0455 1.5070 1.6416 0.0135*** 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*** -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*** -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*** 0.7327*** -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*** 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*** 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)

Italy 0.7777 1.1357 1.3932 0.0066 0.0001 0.2459*** -0.1587*** 0.8602*** 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*** 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*** -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*** 0.1916
[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*** 1.2933*** 0.0098*** 0.0002*** 0.2772*** -0.1848*** 0.8053*** -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.

Rcit+1 = αt + (β + (γ + δIUct+1) IBct) ∆IOit + εcit+1,

where R is the dollar return, IB is the bear market indicator, IU is the up market indicator, and ∆IO
is the U.S. institutional ownership change for each stock. For the up market indicator (IUct+1), I use
the beginning month of the quarter (IU1) or the same quarter

(
IU(1,3)

)
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 ∆IO observations to
prevent any outlier effect. ∆IO+ is equal to ∆IO if positive or zero otherwise. ∆IO- is equal to ∆IO if
negative or zero otherwise. Panel A shows the results of return on ∆IO. Panel B contains the results of
interaction between ∆IO and momentum loser portfolio. The asterisks indicate the significance at 10%
(*), 5% (**), and 1% (***) levels.

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

(1) (2) (3) (4) (5) (6) (7) (8)

∆IO 2.879*** 2.943*** 2.943*** 2.943***
(13.10) (9.04) (9.04) (9.04)

∆IO+ -0.274 -0.521 -0.520 -0.520
(-0.64) (-0.57) (-0.57) (-0.57)

∆IO- 4.923*** 5.021*** 5.021*** 5.021***
(14.00) (12.49) (12.49) (12.49)

IB ×∆IO -1.178 0.811 0.739
(-1.54) (0.82) (0.79)

IB ×∆IO+ -4.780*** -7.116*** -8.763***
(-2.86) (-3.11) (-3.79)

IB ×∆IO- 0.650 9.433*** 8.062***
(0.61) (6.41) (5.39)

IB × IU1 ×∆IO -3.900***
(-4.48)

IB × IU1 ×∆IO+ 7.007**
(2.02)

IB × IU1 ×∆IO- -14.45***
(-6.95)

IB × IU(1,3) ×∆IO -5.197***
(-4.83)

IB × IU(1,3) ×∆IO+ 15.60***
(3.52)

IB × IU(1,3) ×∆IO- -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 ∆IO and momentum loser

(1) (2) (3) (4) (5) (6) (7) (8)

∆IO 2.108*** 1.214*** 1.214*** 1.214***
(10.74) (4.12) (4.12) (4.12)

∆IO× Loser 11.09*** 23.08*** 23.08*** 23.08***
(16.86) (28.11) (28.11) (28.11)

∆IO+ -1.263*** -1.636* -1.635* -1.636*
(-2.96) (-1.91) (-1.91) (-1.91)

∆IO- 4.585*** 2.998*** 2.998*** 2.999***
(19.23) (7.81) (7.81) (7.81)

∆IO+× Loser 11.64 10.66* 10.66* 10.66*
(1.52) (1.80) (1.80) (1.80)

∆IO-× Loser 8.871*** 23.36*** 23.36*** 23.36***
(8.12) (29.73) (29.73) (29.73)

IB ×∆IO 2.288*** 1.231** 1.345***
(5.08) (2.43) (3.15)

IB ×∆IO× Loser -30.64*** -9.708*** -6.342**
(-3.42) (-3.84) (-2.54)

IB ×∆IO+ -4.732*** -6.000*** -8.117***
(-2.75) (-2.79) (-3.65)

IB ×∆IO- 7.938*** 11.50*** 9.593***
(7.72) (8.52) (7.19)

IB ×∆IO+× Loser 14.12 -40.17** -159.7
(0.37) (-2.55) (-1.05)

IB ×∆IO-× Loser -38.95*** -18.02*** -15.37***
(-4.04) (-4.17) (-3.70)

IB × IU1 ×∆IO 2.438***
(3.82)

IB × IU1 ×∆IO× Loser -30.60***
(-16.15)

IB × IU1 ×∆IO+ 4.540
(1.56)

IB × IU1 ×∆IO- -6.523***
(-3.70)

IB × IU1 ×∆IO+× Loser 272.3***
(2.69)

IB × IU1 ×∆IO-× Loser -27.54***
(-7.83)

IB × IU(1,3) ×∆IO 4.544***
(4.29)

IB × IU(1,3) ×∆IO×Loser -37.35***
(-23.29)

IB × IU(1,3) ×∆IO+ 19.67***
(3.73)

IB × IU(1,3) ×∆IO- -7.042**
(-2.31)

IB × IU(1,3) ×∆IO+×Loser 172.9
(1.22)

IB × IU(1,3) ×∆IO-×Loser -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 A1: 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 β, the bear-down beta βBD, and the bear-up
beta βBU are estimated using the bear-down and bear-up indicators IBD and IBU and the significance of
their difference is tested. The asterisks indicate the significance at the 10% (*), 5% (**), and 1% (***),
respectively.

Country β = βBD β = βBU βBD = βBU

United States 9.93*** 40.36*** 6.32**
Canada 39.54*** 39.54*** 7.16***
Japan 37.47*** 70.88*** 2.71
United Kingdom 2.83* 15.22*** 4.15**
Australia 6.77*** 26.50*** 2.08
France 6.00** 28.86*** 7.31***
Germany 1.90 9.00*** 2.30
Hong Kong 29.58*** 36.39*** 0.01
Singapore 12.91*** 35.63*** 1.52
Sweden 27.26*** 52.71*** 1.50
Israel 0.17 15.75*** 19.23***
Italy 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 A1: 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 (β) 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 (β) is measured from rolling regressions for three different horizons for each stock:
from -59 to -48 months

(
β(−59,−48)

)
(upper left), from -23 to -12 months

(
β(−23,−12)

)
(upper right), from -5

to 6 months
(
β(−5,6)

)
(lower left), and from 13 to 24 months

(
β(13,24)

)
(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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