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a b s t r a c t

This paper analyzes the existence of flights from stocks to bonds
and vice versa. We propose a definition and a test for flight-to-
quality, flight-from-quality and cross-asset contagion and examine
their characteristics and effects for the financial system. The empir-
ical analysis for eight developed countries including the US, the UK,
Germany and Japan shows that flights exist and are a common fea-
ture in many crises episodes. Our findings also reveal that flights are
not merely country-specific events but occur simultaneously across
countries. This indicates that there is a link between the occurrence
of flights and cross-country contagion. Moreover, we show that
flights enhance the resiliency of the financial markets by providing
diversification benefits in times when they are needed most.

© 2008 Elsevier B.V. All rights reserved.

1. Introduction

Investors hold portfolios of assets in order to reduce the risk of a loss. If this risk reduc-
tion is not effective in times of financial crises then the benefits of diversification are reduced
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in times when they are needed most. Such decreased diversification benefits are often associ-
ated with financial contagion across stock markets. If, on the other hand, there are assets whose
prices increase in crises periods the losses incurred with (global) stock market investments are
partially compensated. A flight-to-quality from stocks to bonds can lead to such compensation.
If investors buy bonds when they sell stocks, investors flee from stocks into bonds and cause a
flight-to-quality. If the co-movement of stocks and bonds turns negative in crisis periods, investors
that hold both stocks and bonds will suffer less since one asset class reduces the losses by pro-
viding positive returns. This implies that flights (both flight-to-quality from stocks to bonds and
flight-from-quality from bonds to stocks) have the potential to increase the stability and resiliency
of the financial system since they can reduce the losses that investors suffer in crises peri-
ods.

Contagion and flights, flight-to-quality in particular, both have evolved in different strands of the
literature. The flight-to-quality strand analyzes the stock–bond return relation (e.g. De Goeij and
Marquering, 2004; Gulko, 2002; Li, 2002 and Stivers et al., 2005) and the contagion strand investigates
cross-country stock market linkages (stock–stock) or cross-country bond market linkages (bond–bond)
in crisis times (e.g. Baig and Goldfajn, 1999; Forbes and Rigobon, 2002 for stock market contagion and
Dungey et al., 2006 for bond market contagion). Empirical studies of the stock–bond return corre-
lations with a focus on crisis periods are relatively rare compared to the contagion literature. The
first contributions are Hartmann et al. (2001) and Gulko (2002). More recently, Gonzalo and Olmo
(2005) analyzed stock–bond correlations with copulas and distinguished between flight-to-quality
and cross-asset contagion.

The literature on stocks and bonds dates back to Keim and Stambaugh (1986) who were the first to
investigate this relationship. Illmanen (2003) finds a positive correlation on average but several sub-
periods with a negative stock–bond correlation. He attributes negative correlations to deflationary
recessions, equity weaknesses and high-volatility stock market regimes. This is in line with the study
by Stivers et al. (2005) who find stock market uncertainty to be a major determinant of significant
stock–bond correlation changes.1

The paper is motivated by two main questions. First, do flights exist and second, what
are the effects of flights on diversification and the stability of the financial system. More-
over, we examine whether there is contagion between stocks and bonds in certain periods
(flight to alternative assets) and whether there is a link between flight-to-quality from stocks
to bonds and stock market contagion or between flight-from-quality and bond market conta-
gion.

This study contributes to the literature in several respects. First, we estimate time-varying condi-
tional stock–bond correlations and show that these correlations fluctuate significantly within relatively
short time periods. Second, we propose a new econometric framework that tests the existence of flights
between stocks and bonds within a country and across countries controlling for the strong fluctuations
found in the first stage. The empirical findings show that flights are a common feature in crisis periods
and often occur simultaneously across countries. We argue that this simultaneity provides indirect
evidence for cross-country contagion. An additional analysis of the costs of financial crises shows that
flights enhance the resiliency of financial markets by providing diversification benefits in times when
there are needed most.2

The paper is structured as follows. First, we define the terms flight-to-quality, flight-from-quality
and contagion between stocks to bonds and describe the econometric framework to test for the exis-
tence of these phenomena. Second, we present the data and illustrate the estimation results. Section
three concludes.

1 Other studies analyze the relation of stock and bond market liquidity (Chordia et al., 2005), the link between corporate
bonds and stocks (e.g. Baker and Wurgler, 2005), momentum spillover effects (Gebhardt et al., 2005), asymmetric dynamics of
stock and bond correlations (Capiello et al., 2003) and the transmission of volatility between stock and bond markets (Steeley,
2006) among others. Dopfel (2003) and Li (2002) analyze stock–bond correlations and additionally study the welfare effects of
correlation changes for investors.

2 See Campbell et al., 2000 for a study of the co-movement of international equity markets.
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2. Flights and contagion

2.1. Definitions

The literature defines contagion between stock markets or between bond markets as a significant
increase of the correlation coefficient in a crisis period compared to a benchmark period (e.g. see Baig
and Goldfajn, 1999 and Forbes and Rigobon, 2002). This implies that there is only contagion if markets
co-move with a higher degree than in normal times. Jointly falling stock markets do not automatically
constitute contagion. If the correlation between stock markets is positive on average jointly falling
stock markets can also occur with constant correlations. In the words of Forbes and Rigobon, there is
“no contagion, only interdependence”.

In contrast to the ‘classical’ contagion literature it is not sufficient to analyze flights exclusively
with regard to changes of the correlation coefficient without analyzing the level, too. This is because
stock–bond correlations can exhibit positive and negative levels in certain time periods (see e.g. Gulko,
2002 and Illmanen, 2003) while cross-country stock–stock or bond–bond correlations are generally
positive and relatively stable. This fact renders tests for cross-country contagion more straightforward.

A change in the stock–bond correlation may involve a sign change from a positive correlation level
to a negative level or vice versa. However, a correlation change can also imply no sign change of the
correlation level. For example, stock–bond correlations can change from 0.5 to 0.25 or from 0.5 to −0.1.
The former correlation change could indicate a decoupling of stocks and bonds caused by investors who
sell either stocks or buy bonds. However, only the latter correlation change that results in a negative
correlation is consistent with a flight-to-quality from stocks to bonds because stocks and bonds move
in opposite directions.

We adopt the definition of contagion for stock–bond linkages and define (cross-asset) contagion
between stocks and bonds as a significant increase of the correlation coefficient in a crisis period
compared to a benchmark period resulting in a positive correlation level. If there is a positive correlation
change but the level remains in a negative correlation regime stocks and bonds do not move in the same
direction which is inconsistent with contagion. For example, if the stock–bond correlation changes
from −0.5 to −0.25 there is a positive correlation change but no contagion since stocks and bonds do
not co-move.

Accordingly, we define flight-to-quality from stocks to bonds as a significant decrease in the cor-
relation coefficient in a (stock market) crisis period compared to a benchmark period resulting in a
negative correlation level. If the pre-crisis stock–bond correlations are positive and become negative
in the crisis period, there is flight-to-quality. Another case of flight-to-quality is constituted by a nega-
tive stock–bond correlation level in the pre-crisis period and a significant negative change in the crisis
period. Flight-from-quality from bonds to stocks is also characterized by a significant decrease in the
correlation coefficient. However, the distinguishing feature is that the correlation change occurs in a
bond market crisis.

If there is a negative correlation change but the level remains positive stocks and bonds move in
the same direction, which is inconsistent with flight-to-quality, i.e. falling stock prices and increasing
bond prices. If there is a significant negative change in the correlation but the level of the correlation
remains positive, there is no flight (either flight-to-quality or flight-from-quality) and stocks and bonds
just decouple compared to a benchmark level.

Contagion and flights are mutually exclusive effects in a cross-asset perspective. If there is flight-to-
quality from stocks to bonds, cross-asset contagion between stocks and bonds cannot exist. Likewise,
if there is stock–bond contagion there is no flight-from-quality.

On the other hand, if contagion is also investigated in a cross-country perspective there can be con-
tagion among stock markets and flight-to-quality from stocks to bonds at the same time. For example,
if stock markets fall simultaneously across countries this may lead to flight-to-quality from stocks
to bonds in the countries affected implying simultaneous flight-to-quality. If there is simultaneous
flight-from-quality, it is possible that this coincides with cross-country bond market contagion.

Furthermore, it is also possible that the two phenomena reinforce or weaken each other, that is,
cross-country contagion aggravates flights and flights render contagion more severe or that contagion
weakens flights and flights render contagion less severe.
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Table 1
Overview flight-to-quality, flight-from-quality and stock–bond contagion

Negative change of stock–bond
correlations and negative correlation level

Positive change of stock–bond correlations
and positive correlation level

Stock markets falling Flight-to-quality from stocks to bonds (Negative) Contagion
Stock markets rising Flight-from-quality from bonds to stocks (Positive) Contagion
Bond markets falling Flight-from-quality from bonds to stocks (Negative) Contagion
Bond markets rising Flight-to-quality from stocks to bonds (Positive) Contagion

This table illustrates in which conditions flights and stock–bond contagion can occur.

Table 1 summarizes the definitions for flight-to-quality and cross-asset contagion.
The table contains the definitions of flights between stocks and bonds for individual countries.

Flight-to-quality requires a negative correlation change and a negative correlation level and contagion
requires a positive correlation change and a positive correlation level. Both phenomena arise in either
falling stock markets or rising bond markets. Flight-from-quality is also explained and arises in either
rising stocks markets or falling bond markets. There is an additional distinction of contagion. Contagion
can either be positive or negative. The former occurs in rising stock and bond markets and the latter
in falling stock and bond markets. Even though contagion is commonly assumed to occur in falling
stock markets only the distinction is necessary since positive correlation changes can also occur in
rising stock or bond markets (see Baur and Fry, 2005). There are two cases in which the change of
stock–bond correlations is consistent with either flight-to-quality or contagion but not with the level
of the correlation. If there is a significant correlation change but not the matching correlation level
stocks and bonds decouple with respect to a benchmark level but there is no flight or contagion between
stocks and bonds.

2.2. Econometric framework

The econometric framework comprises three parts. First, we estimate the time-varying stock–bond
correlations with the dynamic conditional correlation (DCC) estimator of Engle (2002) with the objec-
tive to assess the evolution of stock–bond correlations through time. It is important to know whether
correlations are stable, exhibit a trend or fluctuate randomly in order to specify an adequate bench-
mark for an analysis of flights and cross-asset contagion. For example, if correlations are stable, the
benchmark is the average correlation and any short-term deviations from this benchmark can be asso-
ciated with abnormal behaviour. If on the other hand, correlations fluctuate randomly it is difficult to
define a benchmark and even more difficult to define abnormal behaviour. This is important since the
majority of the contagion literature assumes a constant correlation (see e.g. Baig and Goldfajn, 1999
and Forbes and Rigobon, 2002). If a constant correlation coefficient cannot be established contagion
and interdependence has to be defined differently than in Forbes and Rigobon (2002). One option is
to choose a benchmark that is based on a shorter period not comprising the entire sample period but
a sufficiently long sub-sample period preceding the crisis period analyzed.

In a second stage we analyze the stock–bond correlations with a focus on crises periods. We dis-
tinguish between the level and the change of stock–bond correlations. The stock–bond correlation
level in a crisis period determines whether stocks and bonds co-move (positive correlation) or exhibit
a negative association. If stocks and bonds exhibit a negative correlation in a financial crisis, affect-
ing primarily stock markets, it implies that bond prices go up consistent with a flight-to-quality from
stocks to bonds. If the level is positive, stock and bond prices fall jointly consistent with cross-asset
contagion or a flight to alternative assets such as gold or cash.

Since the level of correlations does not reveal the behaviour of investors, (stock–bond) correlation
changes must be examined. For example, if the correlation level is negative in a crisis period this
could be due to a flight-to-quality but could also have another cause. Only if there is a significant
change in the level of the stock–bond correlation in a relatively short time interval a flight may have
occurred. Moreover, the focus on changes of correlation levels is consistent with common definitions of
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contagion and better mirrors the term ‘flight’ which describes a rather abrupt movement best captured
by a change of the correlation level.

In the third part of the analysis we attempt to link flights to cross-country contagion by testing
whether flight-to-quality (flight-from-quality) is a country-specific phenomenon only or whether it
is a common feature across many countries. If this is true then it is likely that the underlying cause is
cross-country stock market (bond market) contagion.

2.3. Testing for flights and contagion

A basic model that tests for changes in the level of stock–bond correlation can be written as follows:

rb,t = ˛ + ˇrs,t + �rs,t Dcrisis,t + et (1)

where rb,t denotes the bond index return and rs,t the stock index return at time t of country (market)
i. Dcrisis,t is a crisis period dummy vector which is one if t is in a crisis period and zero otherwise.
The error term is given by e. The error term will be modelled as a GARCH process in order to account
for autocorrelation and heteroscedasticity. This specification is particularly important because crisis
periods are often characterized by increased volatility. Thus, a correction or adjustment is essential to
obtain the correlation change that is not due to increased volatility (see Forbes and Rigobon, 2002).

The level of stock–bond correlation in a crisis period is given by the sum of the parameters ˇ and
� . If one element of the vector � is significantly negative there is a negative change of the stock–bond
correlation compared to the benchmark correlation given by ˇ. If the sum of ˇ and � is negative there
is flight-to-quality from stocks to bonds if the crisis period is characterized by falling stock markets or
flight-from-quality from bonds to stocks if the crisis period is associated with falling bond markets.
In contrast, if one element of the vector � is significantly positive and also the sum of ˇ and � , there
is cross-asset contagion between stocks and bonds or a flight to alternative assets such as cash or
commodities.

Eq. (1) implicitly assumes a degree of interdependence (benchmark period) that is constant for
the entire sample period. If the correlations are time-varying and fluctuate around zero with persis-
tent periods in a negative and positive regime this benchmark might be inadequate. A time-varying
benchmark can be employed by including an additional crisis dummy that includes a pre-crisis period.

rb,t = ˛ + ˇrs,t + �rs,t Dcrisis,t + �∗rs,t D∗
crisis,t + et (2)

where �* is the parameter that estimates the level in a pre-crisis sub-sample. The benchmark period
is therefore not based on the entire sample period as in Eq. (1) but only on a sub-sample period
preceding and comprising the crisis period. The model given by Eq. (2) is more adequate to reveal
investor behaviour controlling for unobserved effects that are not captured by the model. Note that
the benchmark period does not include a post-crisis episode in order to include the possibility of a
structural break caused by the flight.

An alternative to the a priori definition of a crises period would be a focus on negative stock or
bond return exceedances. We do not explore this alternative since such a model is more statistical
than economical, that is the definition of one or more crisis periods is based on economic reasoning
which is not the case for a model that only includes returns that exceed a threshold.

2.4. Simultaneous flights across countries

The models given by Eqs. (1)–(3) test the existence of flights, cross-asset contagion and decou-
pling for each market. The equations do not allow an assessment of cross-country effects such as
simultaneous flight-to-quality.

We make use of the cross-section and time-series dimension of the data and specify a panel model
as follows:

rb,it = ˛i + ˇrs,it + �rs,it Dcrisis,t + �∗rs,it D∗
crisis,t + eit (3)
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where i denotes the country and t the time. If an element of � is significantly different from zero
flight-to-quality, flight-from-quality or cross-asset stock–bond contagion is a common feature among
all countries in the sample. This would imply that these effects occur simultaneously across countries.

Such simultaneity suggests that the crisis period is indeed a common underlying cause driving
jointly changing stock–bond correlations across countries. One potential explanation is cross-country
stock market contagion. For example, if there is simultaneous flight-to-quality in many countries this
implies that stock markets are falling jointly and bond markets are increasing jointly.

However, jointly falling stock markets do not necessarily imply increasing stock market correlations
and thus do not qualify for the ‘classical’ definition of contagion a la Forbes and Rigobon (2002). On
the other hand, such a common feature could withstand other definitions of contagion such as a
multivariate measure of contagion introduced by Bae et al. (2003).

3. Empirical analysis

The data consists of daily continuously compounded MSCI stock and bond index returns of the US,
the UK, Germany, France, Italy, Australia, Canada and Japan. The MSCI bond indices are sovereign total
return indices with maturities longer than 10 years (10 year+). All indices are in local currencies. The
data cover a time-period of more than 12 years from January 1994 until September 2006 leading to a
sample size of T = 3291 observations.

Table 2 presents the unconditional stock–stock, bond–bond and stock–bond correlations for all
countries.

The upper triangular matrix contains the correlation coefficient between the bond indices and
the lower triangular matrix presents the correlation coefficient between the stock indices. The main
diagonal contains the unconditional stock–bond correlations.

An analysis of four sub-samples (1994–1997, 1997–2001, 2001–2005 and 2005–2006) further
reveals two main features. First, there is significant variation of the correlations through time and
second, there is less variation in the cross-section of the sample for each sub-period. The standard
deviation among all countries averaged over the four sub-periods is 0.1324. On the other hand, the
standard deviation among all sub-sample periods averaged over the eight countries is 0.2918. The
main insight from this table is the co-movement of stock–bond linkages among most countries. High
correlations are a common feature in the first sub-sample, low (around zero) and negative correlations
are a common feature in the second and third sub-sample period and the fourth sub-sample exhibits
low correlations around zero for all markets except Japan.

3.1. Time-varying correlations

Figs. 1 and 2 illustrate the time-variation of the correlation estimates between stocks and bonds
of all countries in the sample. All correlation estimates (except Japan) have two common features.
First, they are very volatile and a clear positive or negative stock–bond return linkage can not be
determined for the entire sample period. Secondly, all estimates are positive in the beginning of the

Table 2
Unconditional stock–bond correlation matrix

US UK GER FRA ITA AUS CAN JAP

US −0.0149 0.4617 0.4753 0.4400 0.3670 0.0907 0.7806 0.0558
UK 0.4117 −0.0321 0.7355 0.7236 0.6038 0.1642 0.4320 0.0797
GER 0.4725 0.7094 −0.0564 0.8986 0.7257 0.1870 0.4521 0.0849
FRA 0.4336 0.7967 0.7868 0.0102 0.7467 0.1957 0.4220 0.0846
ITA 0.3648 0.6727 0.6750 0.7427 0.1852 0.1664 0.3743 0.0507
AUS 0.0834 0.2484 0.2593 0.2407 0.2162 0.1132 0.1695 0.1472
CAN 0.6651 0.4070 0.4505 0.4311 0.3597 0.1577 0.0348 0.0375
JAP 0.1003 0.2292 0.2177 0.2349 0.1872 0.4078 0.1505 −0.2056

Main diagonal contains unconditional value of stock–bond correlation, upper triangular matrix contains unconditional value of
bond–bond correlation and lower triangular matrix contains unconditional value of stock–stock correlation.
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Fig. 1. Dynamic correlation estimates for four countries obtained with an AR(1)-GARCH(1,1)-DCC(1,1) model.

Fig. 2. Dynamic correlation estimates for four countries obtained with an AR(1)-GARCH(1,1)-DCC(1,1) model.

sample, decline in the subsequent years and increase slightly in the end of the sample period. The first
finding is important since it implies that theories predicting the equilibrium correlation different from
zero (e.g. positive) cannot be confirmed for the entire sample period.

The stock–bond correlation estimates show a downward trend until 2003 followed by an upward
trend in the end of the sample from 2003 until 2006. This behaviour of stock–bond correlations is
similar for all countries except Japan. The stock–bond co-movement of Japan is negative and relatively
constant around a value of −0.2. A regression model with a constant, a trend and a squared trend
confirms the above statement. Both trend terms are significant and indicate a u-shaped evolution
through time for all countries except Japan.3

The stock–bond correlations of the US, the UK and Germany presented in Fig. 1 provide additional
information. While there is a significant degree of dispersion from 1994 until 1997, the correlations
seem to converge in the end of 1997 and in the first half of the year 1998, i.e. in the Asian crisis
and in the Russian bond crisis. In the aftermath of these two crises episodes, the dispersion of the

3 Results are not reported due to space considerations.
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stock–bond correlations first increases and then decreases again significantly after 11 September 2001.
The commonality of stock–bond correlations in crises periods evidenced by the low dispersion among
the different countries suggests that investors behave similarly in crises periods.

The stock–bond correlation levels reach their minimum in the middle of 2003 with values smaller
than −0.5 compared to the maximum levels between 1995 and 1997 with values larger than +0.5.
The correlations move towards zero from the middle of 2003 until the end of the sample in 2006.
This variation is relatively strong compared to cross-country correlations that are usually posi-
tive.

The level of stock–bond correlations is of particular interest in the crises periods. They remained
positive in and after the Asian crises and only became negative with the Russian crisis in 1998. Then,
correlations increased in the aftermath of the Russian crisis and became positive. Finally, correlations
turned negative around the year 2000 and remained in the negative regime until the end of the sample
period in 2006.

The period after September 11, 2001 is of particular interest because stock–bond correlations are
negative and continue to decrease for a prolonged time until the middle of 2003. Correlations increase
towards zero in the aftermath of that period.

3.2. Flights

The empirical analysis is based on the definition of various crisis periods. We assume a crisis length
of 1 month or 20 trading days for six major financial or political events: the Asian crisis triggered
by turmoil in Thailand in July 1997, the Asian crisis triggered by extreme negative stock returns in
Hong Kong in October 1997, the Russian crisis in August 1998, the terrorist attacks in 11 Septem-
ber 2001, Enron and WorldCom in December 2001 and July 2002, respectively. All crises periods
are analyzed in more detail in the literature (e.g. see Baig and Goldfajn, 1999, Forbes and Rigobon,
2002 and Roubini, 1998 for the Asian crisis, Dungey et al. (2006) for the Russian crisis, Hon et al.
(2004) for September 11, Gillan and Martin (2002) for Enron and Akhigbe, Martin and Whyte, 2005
for WorldCom).

In order to check the adequacy of the crisis period definitions, we estimated the conditional volatil-
ities for all stock markets with a pooled GARCH-model and regressed this estimated volatility on
dummies capturing the crisis period and two alternative crisis period definitions, one preceding the
crisis and another one following the crisis by 20 observations each. The regression thus involved 18
regressors (six crises and three different crisis period definitions). The results showed that the cho-
sen periods yielded highly significant coefficient estimates which is evidence for the adequacy of the
selected crisis periods.4

Table 3 reports the total returns of the crisis periods for stocks and bonds for each country and
indicates that most crises periods involved negative stock returns on average. Exceptions are the crises
period in July 1997 linked to the currency crisis in Thailand and the Enron crisis in December 2001
which is characterized by negative bond returns on average.

The following tables present the estimation results of the regressions based on Eq. (2). Since
stock–bond correlations vary considerably in the sample period, a constant benchmark as assumed
in the model given by Eq. 1 is inadequate. We thus concentrate on the estimation results of Eq. (2).
Table 4a shows the coefficient estimates, standard errors, z-statistics and p-values for the US, the UK,
Germany and France and Table 4b reports the results for Italy, Australia, Canada and Japan. The model
is estimated with a GARCH(1,1) model5.

The results show that stock–bond linkages vary considerably through time (evidenced by the posi-
tive and negative coefficient estimates of the pre-crisis benchmark period terms) and that many crisis
period coefficients are statistically and economically significant. The coefficient estimates show that

4 Full results are not reported due to space considerations but can be obtained from the authors upon request.
5 Alternative GARCH processes were also considered but did not lead to a higher log-likelihood function. Interestingly, a

threshold model to account for asymmetries between positive and negative shocks showed that the conditional bond volatilities
do not exhibit any significant asymmetric effects. The variance estimates are not reported due to space considerations.
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Table 3
Total stock and bond returns in crisis periods

US UK GER FR ITA AUS CAN JAP

Thailand
Stock 0.070 0.036 0.147 0.044 0.089 −0.004 0.066 0.020
Bonds 0.053 0.018 0.028 0.030 0.045 0.044 0.071 0.023

Hong Kong
Stock −0.033 −0.097 −0.105 −0.098 −0.081 −0.064 −0.046 −0.141
Bonds 0.033 −0.005 0.001 0.005 −0.001 0.028 0.033 0.018

Russia (August)
Stock −0.134 −0.092 −0.152 −0.105 −0.131 −0.074 −0.190 −0.120
Bonds 0.038 0.035 0.033 0.032 0.011 −0.021 −0.019 0.030

Sept.11
Stock −0.034 0.001 −0.034 −0.040 −0.055 −0.031 −0.066 −0.045
Bonds 0.016 0.005 0.008 0.012 0.012 0.019 0.001 0.000

Enron
Stock 0.014 0.011 0.037 0.039 0.024 0.029 0.038 0.015
Bonds −0.022 −0.035 −0.032 −0.029 −0.027 −0.031 −0.015 0.007

WorldCom
Stock −0.051 −0.097 −0.155 −0.127 −0.100 −0.049 −0.076 −0.070
Bonds 0.029 0.012 0.024 0.023 0.025 0.016 0.018 0.004

This table presents the total stock and bond returns for six crises episodes (Thailand, Hong Kong, Russia, September 11, Enron,
WorldCom) for each country.

the values are not only statistically significant at the 1% level in many cases but also exhibit values that
change the correlations economically, e.g. a coefficient estimate of −0.39 for the US in the Hong Kong
crisis.6

Table 5 summarizes the results of Tables 4a and 4b and illustrates that flights regularly occur in crises
periods. The Russian crisis exhibits flight-to-quality from stocks to bonds for almost all countries in the
sample except Australia and Canada and the Enron crisis exhibits flight-from-quality from bonds to
stocks for all countries except Japan. The US exhibits the largest number of flights, that is, in four crises
(Asia, Russia, 11 September and Enron). Italy, Australia and Canada follow with three flight episodes
each. The results for the UK, Germany and France show two flight episodes (Russian and Enron crises)
and Japan only displays one flight episode (Russian crisis).

Time-varying stock–bond correlations have the potential to enhance the resiliency and stability of
financial markets if they decrease in times of crises and thus reduce the costs of financial crisis. By
associating the total returns of stocks and bonds in the crises periods (Table 3) with the estimation
results summarized in Table 5 we can examine whether flights reduce or increase the total crises costs.
Computing the total returns of stocks and bonds for all crises and countries that exhibited flights and
for all pairs that did not display flights shows that the aggregate losses (sum of stock and bond losses
within flight or non-flight group) are smaller in crises periods in which flights (flight-to-quality or
flight-from-quality) occurred (−0.6027) than in crises periods in which no flight occurred (−1.5938).
A regression analysis also shows that the total losses of investors are smaller (statistically significant)
if there is a flight in a crisis period.7

3.3. Simultaneous flights across countries

If all markets exhibit flight-to-quality simultaneously as suggested by the similarity of the
stock–bond correlations, stock markets are falling jointly which typically occurs in crisis periods and

6 The correlation changes are larger than in the ‘classical’ cross-country contagion literature (e.g. see Forbes and Rigobon,
2002). Moreover, since stock–bond correlations also change their sign (in contrast to cross-country stock market or cross-country
bond market correlations), the changes have an economically significant impact on the volatilities of investors’ portfolios.

7 The regression results are not reported due to space considerations but can be obtained from the authors upon request.
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Table 4a
Estimation results

US UK GER FRA

Coefficient S.E. z-Statistics p-Value Coefficient S.E. z-Statistics p-Value Coefficient S.E. z-statistics p-Value Coefficient S.E. z-statistics p-Value

rs 0.0079 0.0086 0.92 0.36 −0.0244 0.0076 −3.22 0.00 −0.0343 0.0054 −6.38 0.00 −0.0121 0.0046 −2.62 0.01
rs D1 0.0328 0.1211 0.27 0.79 −0.3113 0.1475 −2.11 0.04 −0.0375 0.1330 −0.28 0.78 −0.1067 0.0926 −1.15 0.25
rs D2 −0.3856 0.1046 −3.68 0.00 −0.2457 0.0707 −3.47 0.00 −0.0649 0.0529 −1.23 0.22 −0.0969 0.0538 −1.80 0.07
rs D3 −0.4641 0.1210 −3.84 0.00 −0.4309 0.1054 −4.09 0.00 −0.2427 0.1229 −1.98 0.05 −0.1842 0.0788 −2.34 0.02
rs D4 0.2732 0.1121 2.44 0.02 0.1238 0.0796 1.56 0.12 0.0492 0.0566 0.87 0.38 0.0522 0.0517 1.01 0.31
rs D5 −0.0871 0.1366 −0.64 0.52 −0.0571 0.0673 −0.85 0.40 −0.3190 0.0890 −3.59 0.00 −0.2503 0.1046 −2.39 0.02
rs D6 0.0777 0.0648 1.20 0.23 0.1270 0.0601 2.11 0.03 0.0461 0.0505 0.91 0.36 0.0288 0.0511 0.56 0.57
rs D∗

1 0.2626 0.0628 4.18 0.00 0.3637 0.0640 5.68 0.00 0.1826 0.0984 1.86 0.06 0.2240 0.0616 3.64 0.00
rs D∗

2 0.2685 0.0470 5.71 0.00 0.2763 0.0500 5.53 0.00 0.1199 0.0405 2.96 0.00 0.1090 0.0360 3.03 0.00
rs D∗

3 0.2416 0.0655 3.69 0.00 0.2310 0.0703 3.29 0.00 0.1733 0.0377 4.59 0.00 0.1421 0.0348 4.09 0.00
rs D∗

4 −0.1842 0.0668 −2.76 0.01 −0.1187 0.0345 −3.44 0.00 −0.0130 0.0314 −0.42 0.68 −0.0289 0.0311 −0.93 0.35
rs D∗

5 −0.0328 0.0912 −0.36 0.72 −0.0607 0.0509 −1.19 0.23 0.0897 0.0255 3.51 0.00 0.0170 0.0276 0.62 0.54
rs D∗

6 −0.2291 0.0509 −4.50 0.00 −0.2094 0.0463 −4.52 0.00 −0.1180 0.0384 −3.07 0.00 −0.1255 0.0334 −3.76 0.00
Constant 0.0003 0.0001 3.13 0.00 0.0003 0.0001 3.68 0.00 0.0003 0.0001 4.11 0.00 0.0003 0.0001 4.70 0.00

This table presents the estimation results for the US, the UK, Germany and France. The regression model (Eq. (2)) is rb,t = ˛ + ˇrs,t + �rs,t Dcrisis,t + �∗rs,t D∗
crisis,t

+ �t rsD1 − rsD6 are the
interaction terms of the stock returns and the six crises periods. (D1 denotes the Thailand crisis period, D2 the Hong Kong crisis period, D3 the Russian crisis period, D4 11 September 2001,
D5 the Enron triggered crisis and D6 the WorldCom triggered crisis.) rsD∗

1 − rsD∗
6 are interaction terms comprising a longer time-period (50 observations preceding the crisis start and the

crisis period (20 observations) to account for time-varying benchmarks (interdependence).
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Table 4b
Estimation results

ITA AUS CAN JAP

Coefficient S.E. z-Statistics p-Value Coefficient S.E. z-Statistics p-Value Coefficient S.E. z-statistics p-Value Coefficient S.E. z-statistics p-Value

rs 0.0215 0.0056 3.83 0.00 0.0557 0.0094 5.92 0.00 −0.0012 0.0070 −0.17 0.86 −0.0766 0.0043 −17.98 0.00
rs D1 −0.0169 0.1291 −0.13 0.90 −0.4330 0.1762 −2.46 0.01 0.0101 0.1406 0.07 0.94 0.1794 0.1819 0.99 0.32
rs D2 −0.2487 0.0916 −2.72 0.01 −0.4065 0.0727 −5.59 0.00 −0.3353 0.0998 −3.36 0.00 −0.0243 0.0395 −0.62 0.54
rs D3 −0.1231 0.0637 −1.93 0.05 0.0052 0.1005 0.05 0.96 −0.1442 0.2030 −0.71 0.48 0.0154 0.0418 0.37 0.71
rs D4 0.1053 0.0554 1.90 0.06 −0.1307 0.1477 −0.89 0.38 0.1938 0.0921 2.11 0.04 −0.0112 0.0529 −0.21 0.83
rs D5 −0.3276 0.1483 −2.21 0.03 −0.0992 0.2627 −0.38 0.71 −0.3270 0.1023 −3.20 0.00 −0.0545 0.0991 −0.55 0.58
rs D6 −0.0189 0.0726 −0.26 0.80 −0.0419 0.0771 −0.54 0.59 0.0230 0.0827 0.28 0.78 0.0013 0.0611 0.02 0.98
rs D∗

1 0.3048 0.0922 3.31 0.00 0.3260 0.1251 2.61 0.01 0.4038 0.0639 6.32 0.00 −0.0422 0.0329 −1.28 0.20
rs D∗

2 0.3248 0.0402 8.08 0.00 0.1537 0.0401 3.83 0.00 0.2017 0.0622 3.25 0.00 0.0297 0.0285 1.04 0.30
rs D∗

3 0.0436 0.0167 2.62 0.01 −0.0150 0.0580 −0.26 0.80 0.0213 0.0691 0.31 0.76 −0.0110 0.0326 −0.34 0.74
rs D∗

4 −0.0648 0.0421 −1.54 0.12 0.0295 0.1057 0.28 0.78 −0.0983 0.0595 −1.65 0.10 0.0623 0.0507 1.23 0.22
rs D∗

5 −0.0021 0.0331 −0.06 0.95 −0.0090 0.0816 −0.11 0.91 0.0831 0.0387 2.15 0.03 0.0806 0.0259 3.11 0.00
rs D∗

6 −0.1676 0.0468 −3.58 0.00 −0.3510 0.0987 −3.56 0.00 −0.2534 0.0748 −3.39 0.00 0.0696 0.0284 2.45 0.01
Constant 0.0004 0.0001 4.51 0.00 0.0003 0.0001 3.10 0.00 0.0003 0.0001 4.15 0.00 0.0003 0.0001 4.97 0.00

This table presents the estimation results for Italy, Australia, Canada and Japan. The regression model (Eq. (2)) is rb,it = ˛ + ˇrs,t + �rs,t Dcrisis,t + �∗rs,t D∗
crisis,t

+ �t rs D1 − rs D6 are the
interaction terms of the stock returns and the six crises periods. (D1 denotes the Thailand crisis period, D2 the Hong Kong crisis period, D3 the Russian crisis period, D4 11 September 2001,
D5 the Enron triggered crisis and D6 the WorldCom triggered crisis.) rsD∗

1 − rsD∗
6 are interaction terms comprising a longer time-period (50 observations preceding the crisis start and the

crisis period (20 observations) to account for time-varying benchmarks (interdependence).
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Table 5
Summary estimation results

Crises

Thailand
(July 1997)

Hong Kong
(October 1997)

Russia
(August 1998)

Sept.11 (September
2001)

Enron (December
2001)

WorldCom
(July 2002)

US – FTQ FTQ Contagion FFQ –
UK – – FTQ – FFQ –
GER – – FTQ – FFQ –
FR – – FTQ – FFQ –
ITA – – FTQ Contagion FFQ –
AUS FTQ FTQ – – FFQ –
CAN – FTQ – Contagion FFQ –
JAP – – FTQ – – –

FTQ = flight-to-quality, FFQ = flight-from-quality. This table presents a summary of the estimation results for six crises periods
and each country in the sample. The table shows that the Russian crisis and the Enron crisis exhibit flights (flight-to-quality and
flight-from-quality, respectively) among most countries.

Table 6
Estimation results - panel model

rb Coefficient S.E. z-Statistics p-Value

rs −0.0209 0.0021 −9.77 0.00
rs D1 −0.0631 0.0358 −1.76 0.08
rs D2 −0.1330 0.0159 −8.37 0.00 FTQ
rs D3 −0.1574 0.0300 −5.24 0.00 FTQ
rs D4 0.0636 0.0210 3.03 0.00 C
rs D5 −0.1545 0.0292 −5.30 0.00 FFQ
rs D6 0.0179 0.0195 0.92 0.36
rs D∗

1 0.2278 0.0201 11.31 0.00
rs D∗

2 0.1183 0.0100 11.77 0.00
rs D∗

3 0.0952 0.0125 7.62 0.00
rs D∗

4 −0.0365 0.0144 −2.55 0.01
rs D∗

5 0.0267 0.0132 2.02 0.04
rs D∗

6 −0.1195 0.0140 −8.55 0.00
Constant 0.0003 0.0000 11.50 0.00

FTQ = flight-to-quality, FFQ = flight-from-quality, C = stock–bond contagion. This table presents the estimation results of a pooled
GARCH model with time-varying benchmarks. Model: rb,it = ˛i + ˇrs,it + �rs,it Dcrisis,t + �∗rs,it D∗

crisis,t
+ �it rs D1 − rs D6 are the

interaction terms of the stock returns and the six crises periods. (D1 denotes the Thailand crisis period, D2 the Hong Kong crisis
period, D3 the Russian crisis period, D4 11 September 2001, D5 the Enron triggered crisis and D6 the WorldCom triggered crisis.)
rsD∗

1 − rsD∗
6 are interaction terms comprising a longer time-period (50 observations preceding the crisis start and the crisis

period (20 observations) to account for time-varying benchmarks (interdependence).

is often associated with financial contagion. However, jointly falling stock markets are not equivalent
to increasing cross-country correlations and contagion. Cross-country stock market correlations could
also remain constant or even decrease and stock prices still decrease simultaneously. On the other
hand, in a relatively heterogeneous sample including countries from different regions in the world,
simultaneous flight-to-quality from stocks to bonds suggests that there is a common underlying reason
for this simultaneity. One highly probable explanation is increasing stock market uncertainty around
the world consistent with a contagious effect originating from a common source. Moreover, using an
alternative measure based on co-exceedances introduced by Bae et al. (2003) could yield statistical
evidence for cross-country contagion even if correlations remain constant or decrease.

Table 6 presents the pooled results of the GARCH-model8 with time-varying benchmarks employed
in the regression presented in Tables 4a and 4b. The coefficient estimates show that the correlation
levels vary considerably and are significant in all periods. Simultaneous flight-to-quality from stocks

8 The model was also estimated both in a random-effects and a fixed-effects specification with negligible quantitative differ-
ences compared to the pooled OLS or GARCH estimates.
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to bonds is found for the Hong Kong crisis and the Russian crisis. There is evidence for joint cross-asset
contagion or a flight to alternative assets after 11 September and a common flight-from-quality from
bonds to stocks in the Enron crisis.

The simultaneity of stock–bond correlation changes in several crises periods suggests that there
was cross-country stock market contagion in the Hong Kong and Russian crisis and after the attacks
on 11 September 2001. The findings further indicate that the Enron crisis was characterized by jointly
falling bond markets or bond market contagion.

3.4. Specification issues

The findings crucially depend on the definition of the crisis periods. Longer crisis periods (30, 40 or
50 trading days) usually yield smaller and insignificant coefficient estimates. Shorter crisis periods (10
or 5 trading days) yield larger and more significant coefficient estimates. Furthermore, the variation
of the start of the crisis date leads to different results depending on the crisis length. Running the
regressions with start dates 10 trading days prior or post the original crisis period yields insignificant
coefficients for most crises and benchmark periods.9 For example, the interaction terms of the Hong
Kong crisis are still negative for both alternative crisis episodes but economically and statistically
insignificant.

These findings are clear evidence that the crisis episodes are well defined. The fact that the signif-
icance decreases with longer crisis periods suggests that flights are processes that die out rather fast.
After 20 trading days, conditional correlations either remain at the level caused by flights or there is a
partial reversion of the initial effect.

As an additional specification test, we ran a Monte Carlo simulation based on Eq. (2) with 10,000
repetitions, randomly selected crisis periods of a length of 20 trading days with start dates in the
interval [80, 3200] and an additional regressor that controls for time-varying interdependence and
functions as a benchmark period with a length of 70 trading days comprising the crisis period and
50 trading days prior to the start of the crisis. The simulation results show that in 513 cases (5.13%)
the null hypothesis of “no flight” is rejected at the 5% level. The slightly higher value (5.13%) can be
explained with the fact that the true crisis periods were not excluded from the simulation. This effect
vanishes with more repetitions. A Monte Carlo simulation with 20,000 repetitions yields a rejection
percentage of 5.03%. These results demonstrate that the model does not yield spurious results, that is,
erroneously detect flights in crises periods in which no flight occurred.

All models were estimated both by ordinary least squares (OLS) and with a GARCH-type specifica-
tion for the error term. The specification of a GARCH process has a significant impact on the coefficient
estimates. The coefficient estimates are generally larger in absolute terms if heteroscedasticity is not
accounted for. This is consistent with the intuition that volatility is higher in crises periods than in
normal times. It is also consistent with the effect of the correlation adjustment proposed by Forbes
and Rigobon (2002). Correlation changes are more pronounced and contagion is more frequent if the
correlation coefficient is not adjusted for heteroscedasticity.

4. Conclusions

This paper examines flights between stocks and bonds and contagion among stocks and bonds.
The econometric analysis controls for time-varying interdependence and shows that flights exist and
occur frequently in crises periods. The results further reveal that flights occur at the same time in many
countries. One potential cause for this simultaneity is cross-country contagion. If flight-to-quality is
a common feature in a crisis period across different countries stock markets fall simultaneously and
bond markets increase simultaneously. Similarly, if flight-from-quality is a common feature in a crisis
period across countries, bond markets fall simultaneously and stock markets increase simultaneously.
Thus, a test for flight-to-quality or flight-from-quality across countries can be interpreted as an indirect
test of cross-country contagion.

9 Detailed estimation results can be obtained from the authors upon request.
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The occurrence of flights in crises times is good news for investors since it implies that there is an
asset class for which prices increase in times of market turmoil. We show empirically that flights can
enhance the stability and resiliency of the financial system since they render diversification effective
in times when it is needed most. In fact, financial markets that exhibit flights in a crisis period suffer
smaller losses than markets in which no flight occurred.

Future research could extend the sample and include emerging markets and additional asset classes
such as commodities and currencies.
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