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Abstract

Global flight-to-quality (FTQ) events lead to underperformance of distressed stocks
which subsequently outpace the market in recovery periods. The drastic return
changes of distressed stocks, concurrently observed across borders, create inter-
nationally synchronized abnormal returns of prevailing factors. By analyzing 153
factors of 13 themes in 23 developed countries, we find that the global FTQ events
enhance the global quality factor’s positive correlations with five themes of local
factors (low risk, momentum, profit growth, profitability, and quality) and negative
correlations with two themes (size and value). The changes in global quality factor
exposures of local factors are orthogonal to the changes in market factor exposures.
Further, the swing of global quality factor returns amplifies volatility of the seven
themes of local factors across borders. Our results provide novel implications for
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1 Introduction

Flight-to-quality (FTQ) refers to investors’ behavior of shifting their portfolios toward

safer assets during a market collapse. Well-known FTQ events, which influenced global

markets, include the market crash in 1987, the Russian default and sovereign debt crisis in

1998, and the global financial crisis in 2007. When these extreme events occur, investors

tend to hoard safe assets out of fear of the worst-case scenario (Caballero and Krishna-

murthy, 2008). Institutional investors also seek safe and liquid assets to be prepared for

retail investors’ redemption (Vayanos, 2004), margin constraints (Krishnamurthy, 2010),

or lower capital and risk-bearing capacity (He and Krishnamurthy, 2012).1

This paper examines asset pricing and investment implications of global FTQ events

by investigating the prevailing 153 factor returns of 23 developed markets. We first test

whether and how global FTQ events influence performance of distressed stocks relative

to high quality stocks across 23 developed markets. Following the methodology of Baele

et al. (2020), we identify the days in which each market exhibits FTQ phenomena.2

We then define a global FTQ period as a 12-month window starting from a month in

which a majority of countries experience FTQ phenomena at least one day. In each

country-month, we construct a long-short portfolio, referred to as Far-to-default-Minus-

Close-to-default (FMC), which buys the top and short-sells the bottom tercile portfolios

sorted by the distance-to-default measure of Merton (1974)’s model.3

Distressed stocks underperform at the occurrence of global FTQ events and subse-

quently rebound more than other stocks in the recovery periods. After the global FTQ

events, the FMC portfolios on average yield 2.5% and -2.1% per month in the global

market downturn and recovery periods, respectively. The pattern is observed concur-

1See also Barsky (1989) and Bekaert et al. (2009), who explain FTQ in consumption-based asset
pricing models.

2Strictly speaking, Baele et al. (2020) identifies Flight-to-Safety (FTS) days where investors exhibit
either FTQ or Flight-to-Liquidity behavior. We run tests that help distinguish the effects of FTQ and
FTL.

3We estimate the default probability following Bharath and Shumway (2008), who modify the pro-
cedure used by Merton (1974).
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rently across borders. In the market downturn (recovery), the FMC portfolio returns are

positive (negative) in all countries and statistically significant at 10% or lower level in 18

(15) countries. Notably, across borders, the returns of distressed stocks (close-to-default

stocks) are aligned with the market conditions more closely than those of high quality

stocks (far-to-default stocks). During non-FTQ periods, by contrast, the FMC portfolios

yield on average 0.1% per month, which is statistically insignificant. Overall, the results

suggest that the global FTQ events lead to a large and internationally synchronized swing

of local FMC returns.

We further examine the asset pricing implications of internationally synchronized

FMC factor returns by investigating whether a global FMC factor explains local FMC

returns better during the global FTQ periods. In the estimations, we control for local

and global market factors. The key findings are summarized as follows. First, during

the FTQ periods, the local market factors become more negatively associated with the

local FMC returns; by contrast, the explanatory power of the global market factor does

not change significantly. The results suggest that the swing of local FMC returns is

related to the local market conditions rather than the global market conditions. Further,

the explanatory power of the global FMC factor over the local FMC returns increase

substantially during the global FTQ periods, implying that local FMC returns become

synchronized across borders more than what can be explained by the global market factor

or the cross-border correlations between local market factors.

Next, we extend our analysis to the effect of global FTQ events on other prevailing

factors. By analyzing 153 factors that Jensen et al. (2022) classify into 13 themes,

we find that global FTQ events enhance correlations between the global FMC factor

and returns of local factors whose underlying characteristics are associated with default

risks or past returns. During the global FTQ periods, the global FMC factor becomes

more positively correlated with five themes of local factors—low risk, momentum, profit

growth, profitability, and quality—and more negatively associated with two themes—

2



size and value. The momentum theme exhibits the strongest average correlation (0.52),

followed by low risk (0.49), quality (0.4), and profitability (0.34) themes. By contrast,

during non-FTQ periods, the momentum theme features the strongest correlation (0.29),

followed by quality (0.19), value (-0.18), and size (-0.17) themes. Further, during the

FTQ periods, the global FMC factor exhibits significantly enhanced explanatory power

over returns of other local factors after controlling for local and global market factors.

Finally, the global FMC factor explains large swings of the prevailing factors during

the global FTQ periods. Momentum theme factors exhibit the largest swings by yielding

on average 22.2% (-20.5%) annualized returns in months of positive (negative) global

FMC factor returns, followed by low risk, quality, and profitability which yield 15.3%

(-14.9%), 14.5% (-8.3%), and 9.3% (-8.2%), respectively. Among the themes negatively

associated with the global FMC factor, value and size theme factors record 12.8% (-8.3%)

and 11.2% (-5.2%) annualized returns, respectively, in negative (positive) global FMC

return months. These themes yield much lower magnitude of returns during non-FTQ

periods. Momentum factors yield the highest average return (8.1%) followed by value

(4%) and low risk (3%).

The results provide several important implications for factor investments. First, after

the occurrence of global FTQ events, investors may fail to manage risks by diversifying

portfolios across borders or across factors. In these periods, a number of local factors

exhibit cross-border synchronizations of their performances. This observation implies

that the international diversification of individual factor strategies may fail to reduce

investment risks during the FTQ periods. Moreover, several factors (e.g., Momentum,

Low Risk, Quality, Profit Growth, or Profitability themes) comove with global FMC

returns, suggesting that these factor portfolios would not provide the expected diversi-

fication effect to investors. Second, Size and Value factor portfolios may play a crucial

role in the portfolio risk management because the two themes of factors are negatively

correlated with global FMC returns. The factor investment risks originated from the
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swings of distressed stock returns can be hedged by the two themes of factors. Finally,

passive investments in market portfolios could also provide hedging for the risks related

to the swings of distressed stock returns.

This study contributes to the international asset pricing literature in several aspects.

First, we present novel asset pricing implications of global FTQ events. Baele et al. (2020)

report that financially distressed or illiquid stocks tend to underperform on days when

the domiciled market exhibits phenomena of flight-to-quality or liquidity. We extend the

findings by showing that the distressed stocks rather outperform in the recovery period

and that the swings of distressed stocks are synchronized internationally in cases of global

FTQ events. We further find that, after the occurrence of global FTQ events, the global

quality factor exhibits significantly stronger explanatory power over various prevailing

local factors across borders.

Next, we contribute to the ongoing discussion about the multi-dimensionality of pre-

vailing factors. A strand of literature criticized a sheer number of factors proposed by the

previous studies in that they fail to identify the actual independent factors (Cochrane,

2011; Harvey et al., 2016). In response to the criticism, Jensen et al. (2022) report sub-

stantial independence across factors within themes that classify factors based on their

return correlations and economic similarities and conclude the multi-dimensionality of

factors is a natural outcome of independent research for decoding the complex risk-return

trade-off. Our study shows that the global FTQ events influence factor correlations within

and between themes, implying that the level of multi-dimensionality may depend on eco-

nomic and market conditions. Further, we find that the global FTQ periods enhance

explanatory power of the global quality factor over other factors. This result suggest

that the importance of factors may be assessed in consideration to the economic and

market conditions.

Finally, the paper contributes to the international portfolio management literature.

A substantial body of research provides evidence of gains from holding internationally
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diversified portfolios (Eun et al., 2010; Kroencke et al., 2014; Hollstein, 2022). Eun

et al. (2010) show that the optimal portfolio including local factor funds (size, book-to-

market, and momentum) outperforms the global market funds, as measured by the Sharpe

ratios. Our findings suggest a limit in international diversification as a means of factor

portfolio risk management. During the global FTQ periods, internationally diversified

factor portfolios still face crash risks represented by international synchronization of local

factor returns. On the other hand, the global FTQ events enhance negative correlations

between some factor themes. The findings suggest that global equity market investors

may adjust portfolios of factor funds by considering the enhanced hedging effects after

the occurrence of events.

The remainder of the paper is organized as follows. Section 2 describes the data.

Section 3 documents characteristics of local FMC returns during global FTQ events.

Section 4 presents the relationship between global FMC returns and other local factors

during the global FTQ periods. The final section concludes.

2 Data

2.1 Sample construction

We collect stock returns and corporate financial data of 23 MSCI developed countries.4

For the US and Canada, we obtain individual stock and market return data from the

Center for Research in Security Prices (CRSP) database and corporate financial infor-

mation from the Compustat North America database. For other countries, we collect

return and corporate financial data from the Compustat Global database. Finally, we

obtain the daily flight-to-safety (FTS) measures of Baele et al. (2020) from Lieven Baele’s

website.

4The ISO country code of each stock’s headquarters is obtained from Compustat.
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Following Asness et al. (2013) and Fama and French (2017)), we exclude small-cap

stocks that sum to 5% of total market capitalization of sample companies in each country-

year. We then winsorize individual stock returns at 0.01% and 99.99% levels for each

country, aiming to reduce outlier effects. Finally, we compute the US-dollar-denominated

stock and market returns for all countries. As proxy for the risk-free rate, we use the

one-month T-bill rate as a proxy for the risk-free rate.5

2.2 Summary statistics

Table 1 provides summary statistics of sample composition (Panel A), market returns

(Panel B) and local FMC factor returns (Panel C) of the 23 developed countries. Panel

A includes four columns that report the first and the last sample months, the number of

sample months, and the average number of stocks per month, respectively. The sample

period starts from March 1999, the earliest month when at the daily FTS data was

attainable for a minimum of ten countries, and end in April 2021 (266 months). The last

column shows that the US has the greatest average number of domiciled sample stocks

(1,301 per month), followed by Japan and Hong Kong (1016 and 159 stocks per month,

respectively), By contrast, Ireland and Portugal have fewer than 20 sample stocks per

month on average.

Panel B contains five columns that present means, standard deviations, one-sample

t-statistics, Sharpe ratios, and skewnesses of monthly excess market returns, respectively.

The monthly excess market returns are computed as the value-weighted average of US

dollar-denominated monthly market returns exceeding the one-month US T-bill rate.

Across countries, the average excess market returns range from 0.196% (the UK) to

1.004% (Denmark) while standard deviations vary between 4.497% (the US) and 8.337%

(Finland). The t-statistics indicates that the average excess market returns are signifi-

cantly greater than zero in many countries. In proportion to t-statistics, Sharpe ratios

5T-bill rate data are obtained from Kenneth R. French’s website.
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are lower in the following countries—the UK (0.108), Italy (0.173), and Portugal (0.185).

Denmark records the highest Sharpe ratio (0.637) followed by New Zealand (0.577), Ire-

land (0.567), and Switzerland (0.527). Finally, the last column shows that excess market

returns are negatively skewed except for three countries—Spain (0.011), Finland (0.294).

In the bottom row, we report the mean, the standard deviation, the Sharpe ratio and the

skewness of market excess returns of all country-months. The t-statistics in parenthe-

ses are based on standard errors estimated from 5000 bootstrap samples. In aggregate,

the market portfolios yield significantly positive excess returns (0.671%) and Sharpe ratio

(0.381). The market excess returns also feature a significantly negative skewness (-0.342).

Panel C includes four columns that report means, standard deviations, t-statistics,

and skewnesses of local FMC portfolio returns, respectively. The local FMC portfolios

are constructed as follows: using the method of Bharath and Shumway (2008), we first

compute the Merton (1974)’s distance-to-default measure for each stock-month (see ap-

pendix 5 for more details); we then sort stocks based on the distance-to-default at each

country-month, and construct a long-short portfolio that buys a value-weighted portfolio

of top tercile stocks (Far-to-default portfolio) and shorts that of bottom tercile stocks

(Close-to-default portfolio). About a half of countries exhibit positive average local FMC

returns, which range from -0.741% (Belgium) to 0.996% (Singapore). The standard devi-

ations vary between 4.007% (the UK) and 16.795% (Singapore). The t-statistics suggest

that the average local FMC returns are significantly positive (negative) only in New

Zealand and Israel (Belgium). The bottom row reports the mean, the standard devia-

tion, and the skewness of local FMC returns of all country-months. The t-statistics in

parentheses are based on standard errors estimated from 5000 bootstrap samples. Both

the mean and the skewness of FMC returns are statistically insignificant.

3 Global FTQ events and FMC returns
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3.1 Global FTQ events and local FMC returns

We first analyze the performance of local FMC portfolios during global FTQ periods

in which FTQ behavior is observed across countries. We define global FTQ periods

using the Flight-to-Safety (FTS) days that Baele et al. (2020) identify for each of the 23

developed markets. As opposed to alternative methods of gauging FTQ phenomena from

sovereign bond returns or exchange rates, Baele et al. (2020) measure the occurrence of

FTS behavior by analyzing equity and bond market returns. In this regard, the FTS

measure fits particularly well our aim to investigate the asset pricing implications of

FTQ events in global equity markets. Notwithstanding the advantages, using the FTS

measure may be subject to a measurement bias because it captures both FTQ and Flight-

to-Liquidity (FTL) phenomena. We address the concern by running tests that rule out

the effect of FTL phenomena in Section 3.2.

We set the global FTQ period to a 12-month window starting from the month in

which a majority of developed countries experience an FTS day at least once. The global

FTQ periods, which account for about 42% of our sample period, include on average 14.8

(11.7) local FTS days per year in the US (other countries) while the non-FTQ periods

contain 1.4 (0.7) FTS days per year. The cross-border concentration of local FTS days

confirms the validity of our identification strategy for the global FTQ periods. Further, we

divide the global FTQ periods into two subperiods, namely, FTQ-market-down and FTQ-

market-up months in which global market returns are negative and positive, respectively.

The global market return is computed as the value-weighted average of individual stock

returns in 23 developed countries. By comparing the two subperiods, we examine how

the local FMC portfolios perform in the global market downturn and recovery after the

occurrence of FTQ events.

Table 2 presents the portfolio analysis results of 23 developed countries during non-

FTQ periods (Panel A), FTQ-market-down periods (Panel B), and FTQ-market-up peri-

ods (Panel C). Each panel reports the average returns of market, far-to-default, close-to-
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default, and FMC portfolios (the first four columns), one-sample t-statistics for local FMC

returns (the fourth column), and the number of sample months (the last column). The

bottom two rows present the same statistics of all country-months and non-US/Canada

country-months, respectively. Panel A shows that, during non-FTQ periods, market,

far-, and close-to-default portfolios yield positive average returns in all countries. The

average returns of local FMC portfolios do not exhibit a specific direction, either positive

or negative, and these returns are not statistically significant in all countries except for

New Zealand, where the average return of FMC portfolios is significantly positive. The

bottom two rows show that, in line with country-level observations, both the average

local FMC returns of all country-months (0.111%) and non-US/Canada country-months

(0.098%) are statistically and economically insignificant.

During the global FTQ periods, by contrast, local FMC portfolios yield significantly

positive returns in global market downturn and substantial return crashes in the recovery.

Panel B shows that, in the global market downturn months, all countries exhibit negative

average returns of local market, far-, and close-to-default portfolios except for the far-

to-default portfolio in Singapore (0.765%); however, the average local FMC returns are

positive in all countries, ranging from 0.509% (Norway) to 6.692% (Singapore) per month,

and statistically significant in 18 countries other than Canada, Norway, New Zealand,

Finland, and Portugal. The US, on average, records 4.06% of local FMC monthly returns,

which is statistically significant at 1% level. The bottom rows present that the average

local FMC returns of all country-months and non-US/Canada country-months are 2.512%

and 2.486%, respectively, which are also statistically significant at 1% level.

Panel C shows that, during the recovery months, low-quality stocks tend to bounce

back more than high-quality stocks across borders. In every country, close-to-default

portfolios outperform market or far-to-default portfolios though all the three portfolios

yield positive average returns. The average local FMC returns, ranging from -4.860%

(Sweden) to -0.525% (New Zealand), are statistically significant in 15 countries with the
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exception of Canada, the UK, Singapore, Israel, Italy, Spain, New Zealand and Portugal.

The US FMC portfolios yield -2.68%, which is statistically significant at 1% level. The

bottom two rows show that the average local FMC returns of all country-months and non-

US/Canada country-months are -2.144% and -2.189%, respectively, which are statistically

significant at 1% level.

The results indicate that the performance of local FMC portfolios varies considerably

across borders, particularly during periods of global market downturn and recovery after

global FTQ events. In such instances, distressed stocks tend to underperform during

market downturns and subsequently rebound more during market recoveries. The results

suggest that, after the occurrence of global FTQ events, the performance of local FMC

portfolios is more negatively aligned with global market conditions. Consequently, local

FMC portfolios exhibit return synchronicity across borders during the FTQ periods.

3.2 Global FTQ events and Flight-to-Liquidity

The FTS measures of Baele et al. (2020), used for identifying the FTQ periods, capture

both FTQ and FTL phenomena and thus may create a measurement bias in the esti-

mation for the effect of FTQ events. For a validity check, we examine the performances

of liquidity-based portfolio strategies during the global FTQ perios and compare them

with local FMC returns. For each country-month, we sort stocks based on the illiquidity

measure of Amihud (2002) and then construct a long-short portfolio (LMI portfolio) that

buys a value-weighted portfolio of bottom tercile stocks (liquid portfolio) and shortsells

that of top tercile stocks (illiquid portfolio).

Table 3 presents the portfolio analysis results of 23 developed countries during non-

FTQ periods (Panel A), FTQ-down market periods (Panel B), and FTQ-up market

periods (Panel C). Each panel reports the average returns of liquid, illiquid, and LMI

portfolios (the first three columns), one-sample t-statistics for local FMC returns (the

fourth column) and the number of sample months (the last column). The bottom two
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rows present the same statistics of all country-months and non-US/Canada country-

months, respectively.

Panel A shows that, during non-FTQ periods, the average returns of local LMI port-

folios are not statistically significant in most countries. The last two rows indicate that

the average local LMI return is statistically significant for all country-months (-0.114%)

and non-US/Canada country-months (-0.142%), but the returns are relatively small in

size.

Panel B presents the findings for FTQ and global market down periods, where local

LMI returns are significantly negative in Japan (-1.537%), Germany (-3.533%), Switzer-

land (-0.750%), Belgium (-2.263%), and Austria (-3.170%). In contrast, local LMI returns

are significantly positive in Canada (2.209%) and New Zealand (0.761%). The US LMI

portfolio generates an average return of 0.244%, which is not statistically significant.

The last two rows show that the average local LMI returns for all country-months and

non-US/Canada country-months are -0.364% and -0.524%, respectively.

In Panel C, the results for FTQ and global market up periods are presented, where

LMI returns are significantly positive in Japan (0.907%), Germany (2.334%), Norway

(0.979%), Spain (1.438%), and Austria (1.105%). However, Canada (-1.326%), Australia

(-0.816%), Israel (-1.314%), Denmark (-1.153%), and New Zealand (-1.009%) exhibit

significantly negative average returns for LMI portfolios. The average LMI return for

the US is also negative but not statistically significant (-0.237%). The last two rows

show that the average local LMI returns for all country-months and non-US/Canada

country-months are 0.081% and 0.169%, respectively.

LMI portfolio returns during global FTQ periods differ from FMC portfolio returns

presented in Table 2 in several aspects. Firstly, global market returns are positive cor-

related with local FMC returns but negatively associated with local LMI returns. For

instance, during the market recovery from global FTQ events, local FMC portfolios yield

significantly negative returns across borders while LMI portfolios are profitable. Further,
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the magnitude of return swings is much greater for FMC portfolios than for LMI portfo-

lios. The average FMC returns vary from 2.512% in market downturns to -2.144% in the

recovery while the average LMI returns change from -0.364% to 0.081%. Finally, local

FMC returns exhibit a higher level of global synchronicity than those of LMI returns.

Overall, during the identified global FTQ periods, liquidity has a much smaller effect on

stock valuations than default risks.

3.3 Global FTQ events and global FMC factor returns

We so far show that, across borders, distressed stocks tend to underperform in periods of

global market downturns after FTQ events and rebound more drastically in the market

recovery periods. In this subsection, we test whether a global FMC factor explains the

post-FTQ swings of local FMC returns beyond the global market conditions. We compute

the monthly global FMC return as a value-weighted average return of top tercile stocks

less that of bottom tercile stocks, after sorting all sample stocks of 23 countries based on

the distance-to-default at the end of each month.

Figure 1 presents cumulative monthly returns of global FMC portfolios (blue), the US

local FMC portfolios (black) and the equal-weighted local FMC portfolios (red) over the

sample period. We highlight the global FTQ periods with green- and right-colored shades

that correspond to the global market downturn and recovery phases, respectively. There

were seven clusters of FTQ periods, each of which represents the following financial crisis

events: Asian and Russian financial crisis (1997/11–1999/09), dot-com bubble (2000/12–

2002/03), 2002 stock market downturn (2002/08–2003/10), 2007–08 global financial crisis

(2007/08–2009/09), European debt crisis (2011/10–2012/10), 2015 stock market selloff

(2015/02–2016/01), and 2019 US-China trade tension (2019/09–2020/08). During these

periods, the global FMC portfolio returns are well synchronized with those of equal-

weighted local FMC returns. The US FMC portfolio returns also exhibit similar pattern

with substantially higher volatility. Overall, the global FMC portfolios appear to capture
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the factors that create the swings of local FMC returns across borders during the FTQ

periods.

Table 4 presents how local FMC portfolio returns vary with global FMC returns

during the global FTQ periods. We classify FTQ periods into two subperiods, referred

to as FTQ-FMC-up and FTQ-FMC-down months in which the global FMC portfolio

yields positive and negative returns, respectively. Panels A and B present five statistics—

time-series averages of local market, far-to-default, close-to-default, and FMC portfolios,

one sample t-statistics of FMC returns, and the number of sample months—in FTQ-

FMC-up and down periods, respectively. Panel A shows that local FMC returns are

positive in all countries during the FTQ-FMC up period, with 17 of these countries

exhibiting statistically significant results at the 10% level. The average FMC return

during this period is 2.086%, with Singapore having the highest return (4.819%) and

Sweden having the lowest (0.361%). In contrast, Panel B shows that the FTQ-FMC

down period provides a clearer picture of the credit recovery conditions in each individual

country. During this period, the returns of the FMC portfolio are negatively significant

in all countries, with 19 of these countries exhibiting statistically significant results at

the 10% level. The average FMC return during the FTQ-FMC down period is lowest

in Norway (-4.794%) and highest in New Zealand (-0.760%). Overall, the local FMC

returns of individual developed countries co-move with the global FMC returns during

the FTQ periods, confirming the cross-border synchronization of local FMC returns.

We further examine whether the synchronization of local FMC returns during the

global FTQ periods is fully explained by domestic and global market factors. As in
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Bekaert et al. (2014), we estimate the following two models for each country:

Model 1:

FMCD
i,t = αi + βGmkt,iMKTGt + βDmkt,iMKTDi,t + βGfmc,iFMCG

t + γGfmc,iFMCG
t × IFTQ,t

+ ηiIFTQ,t + εi,t, (1)

Model 2:

FMCD
i,t = αi + βGmkt,iMKTGt + βDmkt,iMKTDi,t + βGfmc,iFMCG

t + γGmkt,iMKTGt × IFTQ,t

+ γDmkt,iMKTDi,t × IFTQ,t + γGfmc,iFMCG
t × IFTQ,t + ηiIFTQ,t + εi,t. (2)

Subscripts i and t represent a country and a month, respectively. FMCi,t is the return

of the FMC portfolio, and MKTi,t is the excess market return. Superscripts G and D

indicate a global and a domestic factor, respectively. IFTQ is the indicator of FTQ period.

The key parameter, γGfmc,i, measures the changes in the relationship between global and

local FMC returns during the global FTQ periods. After estimating the regression models

for each country, we compute the averages of the coefficient estimates across countries

and the corresponding t-statistics.

Table 5 present estimation results. In model 1, both estimates of βGmkt and βDmkt are

negative while only the latter is statistically significant at 1% level. This result implies

that the local FMC returns are negatively associated with the local market returns.

Meanwhile, the estimates of βGfmc and γGfmc are positive and statistically significant at 1%

level. The positive estimate of βGfmc indicates that the cross-border synchronization of

local FMC returns is not fully explained by global or local market factors. Further, the

estimate of γGfmc implies that the global synchronization of FMC returns gets stronger

after the occurrence of global FTQ events. Per an 1% increase in the global FMC return,

the local FMC returns increase on average by 0.71% during FTQ periods. The estimates

of model 2 show that the negative relationship between local FMC and market returns

is amplified during the global FTQ periods. Given that the global FTQ events influence
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local market returns across borders, this result is consistent with the swings of local

FMC returns conditional on global market conditions reported in Table 2. Moreover, the

significantly positive estimate of γGfmc implies that the global syndication of local FMC

returns during the FTQ periods is not fully driven by the changes in market beta of FMC

portfolios.

4 Global FTQ events and factor investing

4.1 Return correlations between FMC and other local factors

The globally synchronized shifts in FMC portfolio returns after FTQ events, shown in

Table 4, can influence the performance of other local factor strategies. Some factor

portfolios tend to buy or shortsell distressed stocks because their underlying strategies

are related to default risks. Examples are size, value, or profitability factors. Further,

during the FTQ periods, the strategies based on the past return characteristics—e.g.,

momentum, skewness, or lottery—may increase weights of distressed stocks drastically in

long or short positions because of their return swings. These strategies can also experience

abnormally high return volatility or crashes in association with the performance of FMC

returns. It is noteworthy that, in this case, the local factor returns would be synchronous

across borders as with local FMC returns.

Using the classification of factors proposed by Jensen et al. (2022), we examine the

common features of local factors of which returns are highly correlated with FMC returns

during the FTQ periods. Jensen et al. (2022) classify 153 factors into the following 13

themes—Accruals, Debt Issuance, Investments, Low Leverage, Low Risk, Momentum,

Profit Growth, Profitability, Quality, Seasonality, Short Term Reversal, Size, and Value—

and compute each theme’s portfolio returns. For each theme portfolio returns of 23
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countries, we investigate their relationships with local or global FMC factor returns.6

Table 6 presents the correlations between 13 local factor themes and FMC returns.

Local and global FMC returns are considered in Panels A and B, respectively. Each panel

presents the average correlations of all countries, North America, and others regions for

FTQ and non-FTQ periods. Panel A shows that several factor theme returns exhibit

a stronger correlation with FMC returns during FTQ periods. Five themes—Low Risk,

Momentum, Profit Growth, Profitability, and Quality factor—show a correlation greater

than 0.3 while Size and Value factor themes show a large negative correlation less than

-0.3. The factors are more correlated with local FMC factors in North America although

the correlations are still substantial in other developed countries. Panel B shows that

returns of the seven factor themes above are highly correlated with global FMC returns

during the FTQ periods though the average correlation coefficients gets smaller than those

in Panel A. Momentum factors exhibit the highest average correlation (0.518), followed by

Low Risk (0.49), Quality (0.401), and Profitability (0.342) while Value (-0.314) is most

negatively correlated. The correlations also exhibit much smaller differences between

North America and other regions. Overall, both local and global FMC returns influence

performances of a large number of local factors during FTQ periods. The significant

correlation with global FMC returns implies that the corresponding local factor returns

become synchronized across borders after the global FTQ events.

Next, we examine the changes in the correlation between global FMC returns and

individual factor returns in each theme. For each local factor, we first compute its corre-

lation with global FMC returns in each country during FTQ and non-FTQ periods. We

then take average of correlations across countries in each period. Finally, for each theme,

we count the number of factors in the following categories: (i) the average correlation

is strictly positive (negative) in non-FTQ periods and significantly increases (decreases)

in FTQ periods; (ii) the average correlation is significantly positive (negative) in FTQ

6Most factor-level analysis results are reported in the online appendix.
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periods. For the statistical inference, we compute a pooled t-statistic of the average

correlation across countries and consider the 5% significance level.

Table 7 presents the number of all factors and that of factors falling into each category

for 13 themes. Regarding the five themes highly positively correlated with FMC returns,

the correlations of most affiliated factors—Low Risk (16/18), Momentum (8/8), Profit

Growth (6/12), Profitability (9/11), and Quality (16/17)—are positive in non-FTQ pe-

riods and increase significantly in FTQ periods. By contrast, among the 66 factors of

these themes, only one factor in the Quality theme falls into the opposite category. The

five themes above also contain 16, 8, 10, 9, and 16 factors that have significantly positive

correlations in the FTQ periods. Only two factors (from Profit Growth and Quality

themes) exhibit significantly negative correlations.

Regarding the two themes negatively correlated with FMC returns, the correlations

of a majority of factors—Size (3/5) and Value (12/18)—are negative in the non-FTQ

periods and decrease significantly in FTQ periods. Among 23 factors of the two themes,

only five factors of the Value theme satisfy the criteria of the opposite category. The

15 and 5 factors above have significantly positive and negative correlations in the FTQ

periods, respectively. Overall, the results show that the theme-level correlation with

global FMC returns are observed universally at the individual factor level.

4.2 Dependence of local factor returns on global FMC factors

We now examine whether and how the theme-level returns and CAPM alphas are related

to global FMC returns after the occurrence of global FTQ event. Specifically, we compare

the average returns and CAPM alphas of each theme across Non-FTQ, FTQ-FMC up,

and FTQ-FMC down periods. We estimate the CAPM alpha of each theme in non-FTQ

and FTQ periods separately, to control for the changes in market betas after the global

FTQ events.

Table 8 presents the annualized returns and CAPM alphas of each theme in the three
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subperiods. During the non-FTQ periods, all themes but Low Leverage and Short Term

Reversal yield positive returns. Momentum themes record the highest returns (8.09%)

and CAPM alpha (9.064%), followed by Low Risk and Value themes. After the occurrence

of FTQ events, the seven themes highly correlated with global FMC returns exhibit

substantial return swings. In the FTQ-FMC-up periods, the top five return themes are

Momentum (22.21%), Low Risk (15.307%, )Quality (14.501%), Profitability (9.273%),

and Profit Growth (5.165%). Meanwhile, only Size (-5.206%) and Value (-8.29%) themes

record statistically significant negative returns. These abnormally high or low returns

are not fully explained by the time-varying local market betas. The five outperforming

themes record average CAPM alphas by 15.245%, 8.664%, 9.283%, 7.141%, and 4.270%,

respectively, which are all statistically significant at 1% level. Size and Value yield

significnatly negative alphas by -3.702% and -7.668%, respectively. These results are

reversed in the FTQ-FMC-down periods. The bottom return themes are Momentum

(-20.463%), Low Risk (-14.891%), Quality (-8.261%), Profitability (-8.174%), and Profit

Growth (-5.006%). The themes also yield significantly negative alphas except for Quality.

In contrast, Size and Value outperform other themes by recording returns (alphas) by

11.223% (8.837%) and 12.805% (11.819%), respectively. Overall, the results confirm that

the drastic shift of distressed stock returns create globally synchronized return swings of

an extensive set of local factors as well as FMC portfolios.

Next, we perform a principal component analysis using 153 factors of the US mar-

ket, to derive the common factor associated with global FMC returns during the FTQ

periods. In Table 9, Panel A presents the eigenvalues of each component (up to the first

10 components), the eigenvalue difference from the next component, the proportion of

variance explained, and the cumulative proportion of variance explained. The first three

component accounts for 33%, 19%, and 7% of the total variance, respectively. In total,

77% of the total variance is explained by the first 10 components. In Panel B, we present
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the estimation results of the following regression model:

PCAn,t = αn + βnFMCG
t + γnFMCG

t × IFTQ,t + ηnIFTQ,t + εn,t, (3)

where PCAn,t is the return of the n-th principal component in month t. Other notations

are the same as in Model 2 above. The key parameter is γfmc, which measure the change

in the relationship between the n-th component and global FMC returns during the

FTQ periods. Among the 10 principal components, only the second component exhibits

a significant increase in the relationship with global FMC returns. To figure out the

economic source of the result, we examine the time-series of the first and the second

component returns over the sample period. Figure 2 presents the cumulative returns of

the first (blue) and the second (red) principal components. The green and red shared

areas represent FTQ-market-up and down periods, respectively. The variation of the first

component is concentrated around the dot-com bubble period. Meanwhile, the second

component returns vary more during the FTQ periods, which is consistent with the

estimation results reported in Table 9.

4.3 Global FMC factor exposure of local factors

Finally, we examine how the global FMC factor exposures of local factors vary between

non-FTQ and FTQ periods. We employ the following regression model suggested by

Bekaert et al. (2014):

Rf,i,t = αf,i + βGmkt,f,iMKTGi,t + βDmkt,f,iMKTDi,t + βGfmc,f,iFMCG
i,t + γGmkt,f,iMKTGi,t × IFTQ,t

+ γDmkt,f,iMKTDi,t × IFTQ,t + γGfmc,f,iFMCG
i,t × IFTQ,t + ηfIFTQ,t + εf,i,t (4)

where the subscripts f , i and t represent a factor (or a theme), a country and a month,

respectively. The dependent variable Rf,i,t is the factor return. The independent vari-
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ables, FMCi,tand MKTi,t, denote the FMC and the excess market returns, respectively

while IFTQ is the indicator of FTQ period. Superscript G and D indicate global and

domestic factor, respectively. The key parameter γGfmc,f,i measures the change in the

global FMC factor exposure after the global FTQ events. We first estimate the regres-

sion model for each country and then take averages of estimated coefficient estimates

across countries. For statistical inferences, we compute pooled t-statistics for the average

coefficient estimates.

Table 10 presents the theme-level estimation results. The average estimates of βGfmc

suggest that returns of seven (four) themes exhibit significantly positive (negative) re-

lationships with the global FMC returns. Further, the average estimates of γGfmc are

significantly positive for six themes (Low Risk, Momentum, Profit Growth, Profitability,

Quality, and Short Term Reveral) and negative for three themes (Accruals, Size, and

Value). Notably, the results contrast those reported in Table 6 which shows that Short

Term Reversal and Accruals do not exhibit significant correlations with global FMC re-

turns during the FTQ periods. The difference can be explained by the change in global

market betas of the two themes after the occurrence of FTQ events. Specifically, Short

Term Reversal have a significantly positive estimate of γGmkt while Accruals have a nega-

tive estimate. Given the negative association between global FMC market returns during

the FTQ periods, we can infer that the effects of global FMC returns are offset by those

of the global market factor. The estimates of other seven themes are consistent with the

observations in Table 6, suggesting that the enhanced effect of global FMC returns on

these factors are not fully explained by the time-varying global and local market betas.

Table 11 summarizes factor-level estimation results by presenting the number of fac-

tors that have significantly positive or negative estimates of γGfmc,f,i in each theme. A

majority of factors within the Low Risk (11/18), Momentum (5/8), Profit Growth (8/12),

Profitability (7/11), and Quality (12/17) themes exhibit significantly positive estimates

while only three factors of these themes (one for Low Risk, Profit Growth, and Quality
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themes, each) have significantly negative estimates. On the other hand, two of five Size

factors and twelve of eighteen Value factors exhibit significantly negative estimates of

γGfmc,f,i. Among the 23 factors in the two themes, only one factor of the Value theme

has a significantly positive estimate. Overall, our findings suggest that the theme-level

estimation results are not specific to a few factors but rather generally observed in a

majority of factors in these themes.

The results provide several important implications for factor investments. First, after

the global FTQ events, investors may fail to manage risks by diversifying portfolios across

borders or across factors. In these periods, a number of local factors exhibit cross-border

synchronizations of their performances. This observation implies that the international

diversification of individual factor strategies may fail to reduce investment risks during

the FTQ periods. Moreover, several factors (e.g., Momentum, Low Risk, Quality, Profit

Growth, or Profitability themes) comove with global FMC returns, suggesting that these

factor portfolios would not provide the expected diversification effect to investors. Second,

Size and Value factor portfolios may play a crucial role in the portfolio risk management

because the two themes of factors are negatively correlated with global FMC returns.

The factor investment risks originated from the swings of distressed stock returns can be

hedged by the two themes of factors. Finally, passive investments in market portfolios

could also provide hedging for the risks related to the swings of distressed stock returns.

5 Conclusion

Previous studies have explored momentum investing and its crashes in both local and

international equity markets and have suggested trading methods to manage the crash

risks. International studies of this kind have considered momentum crashes in each local

market separately and focused on testing the universal relationship between momentum

crashes and stock market conditions. By contrast, we examine momentum investing and
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the occurrence of its return crashes jointly across local stock markets. Our study shows

that momentum crashes are sometimes clustered in global equity markets, in particular,

after the occurrence of global FTQ events.

Regarding the economic reasons for the globally synchronized momentum crashes, we

find that the crashes are closely related to the performance of high default-risk stocks

around FTQ events. After the events take place, high default-risk stocks tend to under-

perform and, thus, constitute loser portfolios. When the market recovers, these stocks

rebound more than the high-quality stocks do, leading to momentum crashes. These

phenomena are observed across borders after global FTQ events. Indeed, US institu-

tional investors exhibit FTQ and correcting investment flows in foreign markets: they

withdraw more from high-default-risk stocks after global FTQ events and then return to

these stocks to a greater extent when the market rebounds.

Our findings indicate that the alleged effectiveness of international diversification

is limited for managing momentum crash risks, because of their global synchronicity.

Further, globally synchronized crashes may occur in other factor strategies, depending on

their association with the distress risk factor. Future research should therefore examine

the effectiveness of international portfolio diversification by extending the analysis to

other widely used factor portfolios.
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Table 5: Global FMC Exposure for Local Quality Portfolio Returns

This table presents the estimates of the following two models for the local FMC return (FMCD) of each
country as a dependent variable: Model 1 includes, as independent variables, the global (MKTG)/local
(MKTD) market returns, the global FMC return (FMCG), the global FTQ period (IFTQ), and the
interaction term between the global FMC return and the global FTQ period. Model 2 includes the addi-
tional interaction terms between the global/local market returns and the global FTQ period, respectively.
Specifically, Model 1 estimates

FMCD
i,t = αi +βG

mkt,iMKTG
t +βD

mkt,iMKTD
i,t +βG

fmc,iFMCG
t +γGfmc,iFMCG

t × IFTQ,t + ηiIFTQ,t + εit,

and Model 2 estimates

FMCD
i,t = αi + βG

mkt,iMKTG
t + βD

mkt,iMKTD
i,t + βG

fmc,iFMCG
t + γGmkt,iMKTG

t × IFTQ,t

+γDmkt,iMKTD
i,t × IFTQ,t + γGfmc,iFMCG

t × IFTQ,t + ηiIFTQ,t + εit
.

A global FTS month is defined as a month where the majority of countries have an FTS day, which is
defined by Baele et al. (2020), and a global FTQ period is a one-year period beginning from that FTS
month. The determination of FTS day is based on the method outlined by Baele et al. (2020). For
each country, the two time-series regressions above are estimated, and the unweighted averages of the
estimates across countries are presented, respectively. The pooled t-statsitics of the unweighted averages
are in parentheses. The significance levels are indicated by asterisks: * for 10%, ** for 5%, and *** for
1%.

Theme βGmkt βDmkt βGfmc γGmkt γDmkt γGfmc ηt

est. t-stat est. t-stat est. t-stat est. t-stat est. t-stat est. t-stat est. t-stat

Model 1 -0.070 (-1.54) -0.146*** (-3.27) 0.330*** (5.99) 0.380*** (6.39) -0.003** (-2.20)

Model 2 -0.115* (-1.77) -0.041 (-0.81) 0.345*** (6.27) 0.128 (1.53) -0.225*** (-3.79) 0.315*** (5.17) -0.002 (-1.53)
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Table 8: Factor Theme Returns and FTQ Periods

This table presents the factor theme returns for FTQ and non-FTQ periods, both at the pooled level
and for individual countries. The table reports the average raw and CAPM alpha for each factor theme.
The mean and t-statistics of the factor theme returns at the pooled level are shown in Panel A. Panel
B report the number of countries with significantly positive or negative returns from individual country
estimation. The CAPM model is separately computed using local market returns for the FTQ and
non-FTQ periods, and then the CAPM alpha is further separated into two sub-periods: FTQ-FMC up
and FTQ-FMC down. For each factor in each country, the time-series regression above is estimated,
and the unweighted averages of the estimates across countries are presented. The pooled t-statsitics of
the unweighted averages are in parentheses, and the numbers of country-wise estimates that are either
positively or negatively significant are counted, respectively. The returns are annualized and expressed
in percent.

Panel A

Periods Non-FTQ FTQ-FMC Up FTQ-FMC Down

Return CAPM α Return CAPM α Return CAPM α

Theme mean t-stat mean t-stat mean t-stat mean t-stat mean t-stat mean t-stat

Accruals 0.986 (1.62) 1.734 (2.77) -1.363 (-1.06) -3.128 (-1.63) 3.630 (2.95) 6.430 (3.44)
Debt Issuance 1.842 (4.01) 1.590 (3.27) 2.421 (2.61) 3.218 (2.43) 3.203 (3.57) 1.939 (1.49)

Investment 2.075 (3.50) 3.138 (4.92) -1.072 (-1.17) -1.436 (-1.48) 3.089 (2.98) 3.666 (3.34)
Low Leverage -2.148 (-3.66) -3.188 (-5.15) 4.448 (4.93) 2.832 (2.73) -2.490 (-2.62) 0.074 (0.07)

Low Risk 2.991 (4.52) 6.680 (11.40) 15.307 (13.07) 8.664 (9.21) -14.891 (-11.29) -4.351 (-4.16)
Momentum 8.090 (9.95) 9.064 (10.75) 22.210 (12.75) 15.245 (7.01) -20.463 (-10.99) -9.413 (-4.36)

Profit Growth 2.633 (6.65) 2.346 (5.68) 5.163 (8.13) 4.270 (6.69) -5.006 (-6.43) -3.590 (-4.60)
Profitability 1.902 (3.18) 2.075 (3.28) 9.273 (8.94) 7.141 (6.12) -8.174 (-7.20) -4.791 (-3.88)

Quality 2.442 (4.19) 3.412 (5.56) 14.501 (10.28) 9.283 (4.91) -8.261 (-6.39) 0.018 (0.01)
Seasonality 1.127 (3.72) 1.641 (5.09) 0.958 (1.77) 0.001 (0.00) 1.560 (2.77) 3.078 (4.84)

Short Term Reversal -1.007 (-1.79) -0.789 (-1.38) -0.238 (-0.25) -0.057 (-0.06) -0.785 (-0.74) -1.073 (-1.05)
Size 1.523 (2.42) 2.590 (4.05) -5.206 (-4.10) -3.702 (-2.15) 11.223 (8.63) 8.837 (5.26)

Value 3.962 (5.78) 5.820 (8.17) -8.290 (-7.07) -7.668 (-4.85) 12.805 (10.31) 11.819 (7.49)
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Table 9: Principal Component Analysis of Factors and FTQ periods

This table presents the results of a principal component analysis (PCA) of 153 US factors in two panels.
Panel A displays the PCA results, including the eigenvalue, its difference compared to the next eigenvalue,
its proportion of variance explained, and the cumulative proportion explained for the top 10 principal
components. Panel B reports the results of a regression using the top 10 principal component returns
as a dependent variable. The regression equation is as follows:

RPCA,i,t = αi + βfmc,iFMCG
t + γfmc,iFMCG

t × IFTQ,t + ηiIFTQ,t + εit,

where RPCA,i represents each PCA component, IFTQ is the global flight-to-quality (FTQ) indicator,
and FMCG

t represents the global FMC return, with the subscripts i and t representing each component
and month, respectively. Each column presents the coefficient estimate and corresponding t-statistics.
A global FTS month is defined as a month where the majority of countries experience an FTS day, and
a global FTQ period is defined as a one-year period starting from the FTS month.

Panel A. PCA result
Number Eigenvalue Difference Proportion Cumulative

1 50.225 21.597 0.328 0.328
2 28.628 18.203 0.187 0.515
3 10.425 3.551 0.068 0.584
4 6.873 1.071 0.045 0.628
5 5.802 1.436 0.038 0.666
6 4.367 1.166 0.029 0.695
7 3.201 0.062 0.021 0.716
8 3.139 0.298 0.021 0.736
9 2.840 0.422 0.019 0.755
10 2.419 0.340 0.016 0.771

Panel B. Regression of principal component returns

Principal Component α (%) t (α) βfmc t (βfmc) γfmc t (γfmc) η t (η)

1 0.393 (0.57) -16.111 (-0.46) 37.308 (1.02) -0.917 (-1.12)
2 -0.200 (-0.78) 35.563 (4.25) 83.774 (4.39) 0.483 (0.77)
3 0.160 (0.59) 32.492 (2.06) -15.328 (-0.86) -0.414 (-1.22)
4 -0.316 (-1.71) -2.833 (-0.41) -12.165 (-0.93) 0.756 (2.38)
5 0.042 (0.24) -17.173 (-2.12) 7.460 (0.75) -0.085 (-0.29)
6 0.061 (0.39) -9.039 (-1.72) 4.260 (0.52) -0.138 (-0.51)
7 0.014 (0.10) -6.667 (-1.64) -1.053 (-0.15) -0.029 (-0.12)
8 -0.057 (-0.46) 0.716 (0.12) -8.155 (-0.98) 0.133 (0.61)
9 0.000 (-0.00) -2.024 (-0.48) 9.071 (1.57) 0.005 (0.03)
10 -0.036 (-0.34) -0.048 (-0.01) -3.688 (-0.54) 0.086 (0.46)
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Appendix A Merton Distance to Default (DD) Model

We measure default risk by estimating the expected default frequency (EDF) of Merton

(1974) via the DD model of Bharath and Shumway (2008).7 The DD model, with the

Black–Scholes–Merton formula, considers the equity of a firm as a call option on the

underlying value of the firm with a strike price equal to the face value of the firm’s debt.

Specifically, we obtain the EDF πMerton of Equation (7) in Bharath and Shumway (2008)

as follows.

πMerton = N
(
− ln (V/F ) + (µ− 0.5σ2

V )T

σV
√
T

)
,

where N is the cumulative standard normal distribution function, V is the total value

of the firm, F is the face value of the firm’s debt,8 µ is the expected continuously com-

pounded return on V , σV is the volatility of the firm value, and T is the time-to-maturity,

which is an assumed forecasting horizon of one year. With the DD model, in addition,

the firm’s equity value E and its volatility σE satisfy

E = VN (d1)− e−rTFN (d2)

σE =

(
V

E

)
N (d1)σV ,

where d1 and d2 are
ln(V/F )+(r+0.5σ2

V )T
σV
√
T

and d1 − σV
√
T , respectively. Two unobservable

(V and σV ) and hence πMerton can be iteratively solved as there are two equations (E

and σE) and other observables (E, F , r, T , and σE).

For the US and Canada, we use (i) Debt in Current Liabilities and Long-Term Debt

- Total values from Compustat and (ii) stock return data from CRSP following Bharath

and Shumway (2008). For the other 21 MSCI developed countries, we use (i) the sum

of Total Current Liabilities and Short-Term Debt (Including Current Portion of Long-

Term Debt) and Long-Term Debt, respectively, from FactSet Fundamentals and (ii) stock

return data from Datastream. We follow other criteria imposed by Bharath and Shumway

(2008) for consistency, but iterate with the initial σV obtained from monthly rather than

daily returns considering the better availability of data and for stabler convergence. For

the risk-free rate r, we use the three-month T-bill’s secondary market rate from FRED.

7The authors’ original code is available at Tyler Shumway’s website (http://www-personal.umich.
edu/~shumway/).

8Specifically, F is the sum of debt in current liabilities and one-half of long-term debt (Vassalou and
Xing 2004 and Bharath and Shumway 2008).
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