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Abstract

The start of EMU and the global financial crisis constitute two major

shocks to European financial market integration. Therefore, in this paper

we study the time-varying importance of country versus industry factors

in the European corporate bond market over a period that covers these

two events. Using a unique dataset that is representative for the universe

of actively quoted Eurobonds, we find that although unconditionally the

country factor dominates the industry factor, there is substantial time

variation. Following the introduction of the Euro, country factors become

less important. The global financial crisis though reverses this trend and

the country factor regains its importance in explaining bond returns.
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I Introduction

The country versus industry debate is important for both academics and practi-

tioners in finance. Since international portfolio strategies tend to be made first

and foremost on a country and industry allocation for a more optimal diver-

sification, it is critical to know which factor explains more of the variance in

returns. In Europe, the relative importance of country versus industry factors

has also been used as a means to determine the success of creating a single finan-

cial market in the European Economic and Monetary Union (EMU). The extent

of the integration of capital markets under the single currency can be measured

by the degree in which the importance of country effects in asset returns fade

(Baele et al., 2004).

The benchmark study for the importance of country and industry effects is

Heston and Rouwenhorst (1994). They introduce a factor decomposition model

with static and unit betas, which they apply to equity markets. They find

that country factors play a bigger role in explaining stock returns than industry

factors. A great number of studies have followed since using the same decom-

position methodology or a variant thereof to analyze the relative importance

of the two factors for stocks. The empirical results of these studies show in

general that country effects explain a bigger proportion in return variation than

industry factors until 1999-2000 (e.g.: Griffi n and Karolyi, 1998; Rouwenhorst,

1999; Cavaglia et al., 2000; Brooks and del Negro, 2004). After 2000, industry

factors are documented to play an increasingly larger role in explaining equity

returns (e.g.: Baca et al. 2000; Cavaglia et al., 2000; Adjaoute and Danthine,

2003; Flavin, 2004; Phylaktis and Xia, 2006). For Europe, where this result

comes through quite strongly, the turning point coincides with the introduction

of the Euro.

While the relative strength of country and industry effects in returns is
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equally important for bond as for equity markets, the number of bond studies is

vastly smaller than for stocks. Varotto (2003) and Pieterse-Bloem and Mahieu

(2013) apply the standard decomposition methodology of Heston and Rouwen-

horst (1994) to corporate bond returns. Both studies find that country factors

dominate over industry factors and other bond-related factors such as credit

rating, maturity and liquidity. Pieterse-Bloem and Mahieu (2013) compare the

periods before and after the creation of the Euro with a unique database of

European corporate bond returns from January 1991 to March 2008. They find

that post-EMU, country factors gain relative importance, mostly because the

importance of industry factors diminishes under the single currency.

This paper adds to the relatively bare field of studies for bonds on the country

versus industry debate by reconsidering this factor decomposition for European

corporate bond returns. Relative to the previous literature, our paper makes

two important contributions. First, we examine the effect of the global financial

crisis on the relative importance of country versus industry factors. Second, we

make both factor loadings time-varying. To our knowledge, this is the first study

that brings the analysis of the importance of country and industry factors in

corporate bond returns to the territory of the global financial crises and time-

varying betas. As such, we are able to look into the dynamic properties of

country and industry factors over a period of more than two decades. Through

break point analysis we also analyze the effects of two major events that are likely

to have left a significant mark on European corporate bond returns. Besides

the creation of the single currency, this is the global financial crises as it morphs

into a sovereign debt crisis in the Euro zone.

There are not many studies, not even for stocks, that address the country

versus industry debate in the crisis or a high volatility period. Brooks and Del

Negro (2004) are one of the few examples. They find that after the IT bubble,
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country factors still play an important role in equity portfolio diversification.

This result suggests that at times of crises and thereafter, the importance of

industry factors is set back. This is also confirmed by the recent study of I-

Chou and Zhou (2013), which finds that country factors play a more important

role in the global financial crisis period in the equity market. There are no such

studies for bond returns according to our knowledge. The sample period of

Pieterse-Bloem and Mahieu (2013) only captures the early months of the global

financial crises and none of the Euro zone sovereign debt crisis, which started

after March 2008. This paper extends their study to January 2013. This gives

us the opportunity to look into the influence of the recent crisis on the relative

importance of the country and industry factors in the corporate bond market.

The results of Pieterse-Bloem and Mahieu (2013) are with unit and fixed

factor betas and hence contingent on the sample period selection for calculating

the pure country and industry effects. In equity markets, there are several

studies for stocks that make factor loadings different and time varying. Marsh

and Pfleiderer (1997) relax the assumption in Heston and Rouwenhorst (1994)

that each stock has the same exposure to country and industry factors. They

apply an iteration approach to allow the sensitivities to country and industry

factors to differ across each stock. They find a more important role for industry

factors than Heston and Rouwenhorst (1994). However, the betas in March and

Pfleiderer (1997) are still time-invariate. Studies like Bekaert and Harvey (1997)

and Fratzscher (2002) make betas conditional on some structural information

variables. Baele (2005) models betas conditional on a latent variable. Baele

and Inghelbrecht (2009) combine the two approaches and propose a structural

regime-switching volatility spillover model, which allows for factor exposures

and asset-specific volatilities to vary over structural changes and temporary

business and financial fluctuations. They find that the increasing importance
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of industry effects compared to country effects is just a short-lived, temporary

phenomenon. Not accounting for time-varying factor exposure leads to large

errors in measuring country and industry risks. These studies suggest that

time-varying factor loadings are methodologically preferred to static and unit

factor loadings. It is therefore of significant importance to apply time-varying

factor loadings in analyzing bond returns.

The two methods we use in this paper to make betas time-varying are rolling-

window regressions and a multivariate GARCH specification of the standard

factor decomposition model of Heston and Rouwenhorst (1994). These methods

do not impose any pre-defined structures on the factor loadings. The dynamic

properties of the factor loadings can be directly observed. This makes them

better suited for our research question than the methods used to calculate time-

varying betas in some other studies (e.g.: Bekaert and Harvey, 1997; Fratzscher,

2002; Baele, 2005).

Our main results show that in general, country factors dominate industry

factors in explaining bond returns in the Eurobond market over the whole sam-

ple period from January 1991 to January 2013. However, the relative impor-

tance of country and industry factors changes over time, suggesting that there

is significant time variation in the country and industry betas of European cor-

porate bond returns. After the establishment of EMU, country factors reduce

their importance relative to the industry factors, which indicates that countries

in EMU become more integrated and the industry composition of countries be-

comes more specialized. However, the recent financial crisis interrupts the trend

in Europe and country factors regain their importance in explaining bond re-

turns. The break point analysis of the country and the industry factor loadings

further confirms that the establishment of EMU and the recent financial cri-

sis significantly change the country and industry factor loadings at both the

5



absolute and the slope level.

The rest of the paper is organized as follows. Section II develops four main

hypotheses. Section III explains how we prepare the data and gives the summary

statistics of our final bond sample. In Section IV we outline the main methods

that we employ for our study. We discuss our main findings in Section V. The

last section concludes the paper.

II Hypothesis Development

HYPOTHESIS 1: Unconditionally, country factors dominate industry factors

in the variance of European corporate bond returns.

Pieterse-Bloem and Mahieu (2013) use the standard factor decomposition of

Heston and Rouwenhorst (1994) with unit and time invariant betas. They find

over their sample period of January 1991 to March 2008 as a whole that country

effects explain more of the variance than industry effects in European corporate

bond returns. Extending this analysis to January 2013 incorporates more of

the global financial crisis, which develops into a sovereign debt crisis in the

Euro zone. The European sovereign debt crisis results in an increased focus on

country specific issues and reassessment of the differences in the creditworthiness

of countries. Therefore, ex ante it can be expected that increasing the number

of observations in the global financial crisis period has the effect of increasing

the importance of country factors relative to that of industry factors. If true,

then over the full sample period that our dataset comprises, country effects

will continue to dominate industry effects. We test this hypothesis with the

standard Heston and Rouwenhorst (1994) decomposition method using the data

from January 1991 to January 2013.

HYPOTHESIS 2: there is significant time variation in the country and in-

dustry betas of European corporate bond returns.
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Country and industry betas of stock returns have proven to contain signif-

icant time-varying properties and we expect ex ante that the same holds for

corporate bond returns. Specifically, studies like Bekaert and Harvey (1997)

illustrate the time variation in country and industry effects. Given that a com-

pany’s equity is sensitive to time variation in factor loadings, we also expect

this to be true for a company’s debt. We establish the statistical significance of

the time varying betas through the likelihood comparison of the static regres-

sions and the GARCH models. If true, we can gain additional insights from

time-varying betas obtained through the rolling window regressions and the

GARCH-BEKK model.

HYPOTHESIS 3a: After the start of EMU, industry factors decline.

Pieterse-Bloem and Mahieu (2013) document that following the start of

EMU country factors gain in relative importance mostly because industry fac-

tors fade. This carries our ex ante expectation that, consistent with previous

findings, following the start of EMU, we will mostly see industry factors declin-

ing.

HYPOTHESIS 3b:After the start of the global financial crises, industry fac-

tors rise again and country factors even more so.

Since the effect of the global financial crisis on the relative importance of

country and industry factors has thus far not been analyzed, we formulate an

ex ante expectation from economic intuition. Given that the global financial

crises morphs into a sovereign debt crisis in the Euro zone, we expect ex ante

to see the larger impact through rising country factors in European corporate

bond returns. However, since the crisis starts in the financial sector and since

this is by far the largest sector of the European corporate bond market, we also

expect industry factors to increase, though not by as much as county factors do

in this period. We plot the time-varying betas over the sample period to see if
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the patterns described in hypotheses 3a and 3b can be directly observed.

HYPOTHESIS 4: Both the start of EMU and the start of the global finan-

cial crisis significantly impact both the level and the direction of country and

industry betas of European corporate bond returns.

Both the establishment of EMU and the global financial crisis are docu-

mented to be events of large magnitude for European financial markets. The

hypothesis is that we expect ex ante that January 1999 and July 2007 are sta-

tistically significant break points regarding the level (direct effect) and trend

(anticipation effect) of the importance of country and industry factors. We test

the hypothesis using break point analysis. Specifically, we regress a set of time

dummies and time trends on the estimated time-varying country and industry

betas.

III Data

Country and industry return indexes are required for the empirical analysis of

the importance of those factors in return variation. For equities, those types of

indexes are readily available for academic researchers, but this is not the case

for Eurobonds. This may play a role in the fact that contributions on equity

returns outnumber contributions on bond returns in the country versus industry

debate.

In absence of the required Eurobond indexes, we utilize the bond database

used by Pieterse-Bloem and Mahieu (2013) and extend the daily prices of the

bonds to January 2013 from Bloomberg. This set of bonds is representative

for the actively quoted Eurobond market1 . The price series are all collected in

1Whenever a Eurobond is issued, Bloomberg registers the bond with its own ISIN and
when they are quoted a price by one of the banks that is a price source provider. Bloomberg
has practically all the banks that are active in the primary and secondary market as a price
source provider. Therefore, Bloomberg captures the universe of actively quoted Eurobonds.
We have made an indiscriminate selection from that universe. We omit Eurobonds that do
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their local currency. Since our research is based on one common currency, we

also collect end-of-month exchange rates of the local currencies against the US

dollar (USD) from Datastream.

We follow Pieterse-Bloem and Mahieu (2013) in the creation of USD country

and industry return indexes from the individual corporate bond price series.

Holding-period (monthly) returns for individual Eurobonds are calculated for

each month from the end-of-month dirty prices, using clean prices and accrued

interests. We assume that coupon re-investments take place at the beginning of

the following month. These local currency returns are then converted to USD

returns using the relevant spot USD exchange rates.

The final data sample includes 8,446 corporate bonds covering the period

from January 1991 to January 2013. The data set constitutes a closed set, since

each Eurobond belongs to one country and one industry. In total, we have eight

country indexes and seven industry indexes. The countries that are represented

in the analysis are Belgium/Luxembourg (BL), France (FR), Germany (GE),

the Netherlands (NE), Italy (IT), Spain (SP), Sweden (SW) and the United

Kingdom (UK). The industries that are represented are financial and funds

(FF), government institutions (GI), consumer goods (CO), communications and

technology (CT), basic materials and energy (BE), industries (IN) and utilities

(UT).

< Insert Table 1 here >

Table 1 shows how the bonds distribute over different countries and indus-

tries. Panel A of Table 1 describes that Germany constitutes 37.8% in our

sample, which is the largest proportion of Eurobonds among the eight coun-

tries. France and the United Kingdom follow with 15.4% and 15.1% of total

Eurobonds each. For the industries, Panel B shows that the financial and funds

not provide a price quote for at least two consecutive months from our dataset.
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sector dominates with 67.0% of corporate bonds in the whole sample. On a

value-weighted basis, the dominance of Germany and the financial industry is

largely reduced. Panel D indicates that the value-weighted share of Germany

now consists of only 19.5% among the whole sample. On a value-weighted basis,

the United Kingdom and Italy are one of the largest issuing countries besides

Germany. Among the industry the dominance of the financial industry is like-

wise reduced. On a value-weighted basis the financial sector accounts for 43.4%

of the sample, which is still large of course.

Table 1 indicates that each country has at least one bond in each industry.

This indicates that there are good diversification opportunities in our sample

and that all countries are industrially diversified. Nevertheless, certain patterns

of industry concentration in the European countries are visible from Panels C

and D. For example, France is more concentrated in the consumer and indus-

trial sectors. Germany, the Netherlands and Sweden have some concentrations

in the government sector. The United Kingdom is relatively concentrated in

consumers and utilities. All countries have relatively heavy weights in the fi-

nancial industry.

< Insert Table 2 here >

Table 2 lists the summary of the monthly percentage mean and standard

deviation of Eurobond returns classified by country (Panel A) and by industry

(Panel B). The table shows that although country and industry sector returns

are very similar, the variation in average returns and return volatility is larger

among the country indexes than the industry indexes. Judging from the value-

weighted mean country index returns, above-average performing countries are

the United Kingdom and Spain, while the Netherlands and France are below the

average. For the value-weighted industry index mean returns, the best perform-

ing sector is utilities and the industries sector is the worst. On a value-weighted
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basis, the difference between the highest and lowest mean index return among

all countries is 0.21%, while the difference is only 0.09% among all industries.

The range in the standard deviation of the returns is 0.49% for all countries

and 0.18% for all industries. The correlation matrixes in the table indicate that

different countries are less correlated with each other than different industries

are, both on an equal and a value-weighted basis. The difference between the

equally-weighted and value-weighted indexes is not large and does not change

these observations.

IV Methods

In this section, we introduce the methods applied in our paper. The main fo-

cus of this paper is to make country and industry factor loadings time-varying.

There are several methods available in the literature, mainly applied to eq-

uity markets. Mergner and Bulla (2008) apply a state space model using the

Kalman filter algorithm to model and estimate the time-varying structures of

betas. However the state space model needs to impose certain structures on the

betas and is computationally more demanding. The Markov switching frame-

work by Hamilton (1989, 1990) can also be used to introduce time variation in

betas. The implicit assumption that models switching between different regimes

is usually that the data result from a process that undergoes abrupt changes,

induced, for example, by political or environmental events. Given that the

main goal of our paper is to analyze the time-series pattern of the factor load-

ings, we prefer not to impose any regime structures to the factor loadings as

in Markov switching model. Moreover, the Markov switching model is rarely

used to model time-varying betas because it is relatively diffi cult to estimate.

Given our research question, we therefore choose rolling window regressions and

a multivariate GARCH specification as our basic tools to estimate time-varying
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betas. Since we mainly focus on two episodes of especially high volatility namely

the introduction of the EMU and the global financial crisis, it is natural to have

betas conditional on market volatility.

Rolling-windows regressions are commonly used in the literature to estimate

time-varying betas. First proposed by Fama and Macbeth (1973), rolling OLS

estimation of the market model is one simple way to obtain time series estimates

of betas. The main advantage of this method is that it does not force any struc-

ture on the betas. However, some studies show that rolling-window regressions

suffer from "ghost feature". By this is meant that one extreme event in the

market influences the T -day moving average estimate for exactly T days until

that very large event falls out of the data window (Alexander, 1998). There-

fore we complement rolling OLS estimation with a second method in our paper:

Generalized autoregressive conditional heteroskedasticity (GARCH) model by

Bollerslev(1986). More specifically, we employ the bivariate BEKK(1,1,1) by

Engle and Kroner (1995) which has the advantage that the conditional covari-

ance matrix is guaranteed to be positive-definite by construction. Compared

with other methods, the GARCH based beta estimator has the advantage of

taking into account the potential conditional heteroscedasticity of the returns.

A Constructing Country and Industry Factors

We apply a two-step approach. In the first step, we employ the Heston and

Rouwenhorst (1994) method to construct the country and industry factors using

cross-sectional regressions. For each month from January 1991 to January 2013,

the asset returns for the individual bonds that exist in that month can be

decomposed into a country, industry, and an idiosyncratic component, using

the following regression equation.
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rn,t = α+

j∑
j=1

fj,tInj,t +

k∑
k=1

fk,tInk,t + εn,t (1)

where rn,t represents the vector of individual bond returns of company n existing

in month t. Inj,t is an industry dummy variable which equals one if asset

n belongs to industry j at time t and zero otherwise. Likewise, the country

dummy Ink,t equals one if asset n belongs to country k in period t and zero

otherwise. The coeffi cients fj,t and fk,t capture the returns that can be assigned

to a specific industry and country respectively.

Equation (1) cannot be estimated in its present form because it is uniden-

tified due to perfect multicollinearity. Intuitively, this is because every bond

belongs to both an industry and a country, so that industry and country effects

can be measured only relative to a benchmark. To resolve the indeterminacy,

we follow Heston and Rouwenhorst (1994) and impose the restriction that the

weighted sum of industry and country effects equal zero at every point in time:

j∑
j=1

wj,tfj,t = 0 (2)

and

k∑
k=1

vk,tfk,t = 0 (3)

where wj,t and vk,t represent the weight of industry j and country k in the

total universe of Eurobonds at time t. In this paper, we focus on market value

weights2 . The value weights are constructed from the USD equivalent of the

amounts issued. Imposing such restriction is equivalent to measuring the size

of each industry and country relative to the average size. The country and

2Experiments with equal weights give qualitatively similar results. Results are available
on request.
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industry weights sum to unity:

j∑
j=1

wj,t = 1 (4)

and

k∑
k=1

vk,t = 1 (5)

The estimation process decomposes the bond returns into country and in-

dustry return indexes. First, RK,t represents the value-weighted index return

of country K and can be decomposed as follows:

RK,t =
ˆ
α+

j∑
j=1

ˆ

fj,t

N∑
n=1

wnk,tInj,t +
ˆ

fk,t (6)

where wnk,t represents the weight a particular Eurobond n has in country k

at time t.

In words, the value-weighted index return of country k can be decomposed

into three parts: a component which is similar to all countries
ˆ
α, the average

industry effects of the Eurobonds that make up its index and a country-specific

component
ˆ

fk,t. Similarly, the value-weighted index return of industry J can be

decomposed as follows:

RJ,t =
ˆ
α+

k∑
k=1

ˆ

fk,t

N∑
n=1

wnj,tInk,t +
ˆ

fj,t (7)

where wnj,t represents the weight a particular Eurobond n has in industry

j at time t.
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B Creating Time Varying Betas

In the second step, we employ the time-series context. More specifically, the

time series of the pure factor returns obtained from the cross-sectional regres-

sions in the first step are used to estimate the time-varying factor loadings

(unconstrained betas) for each bond. To allow country and industry factor

loadings to vary and thus obtain a time-series of betas, we utilize two methods

in the paper. The first one is the rolling window regression and the second is

the multivariate GARCH-BEKK model.

B.1 Rolling OLS Estimation

The time series regression model of individual bond returns can be summarized

as follows:

rn,t = α+ βjn,tfj,t + β
k
n,tfk,t + εn,t (8)

where rn,t represents the return of individual bond n at time t. fj,t and fk,t are

the time-series industry and country factors obtained in the first step.

We introduce time variation in βjn,t and βkn,t by applying a rolling OLS

estimation of the model (Fama and Macbeth, 1973). We use a window of 36

monthly observations in the empirical analysis yielding a total of 230 time-series

observations of βjn,t and β
k
n,t

B.2 Multivariate GARCH Model

The second method we use to obtain time-varying factor loadings is the mul-

tivariate GARCH (MGARCH) model. Two different MGARCH structures are

often used in the literature: BEKK and DCC. The bivariate BEKK(1,1,1) by

Engle and Kroner (1995) has the advantage that the positive-definite constraint

of the conditional covariance matrix is guaranteed by construction. In this pa-
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per, we choose the GARCH-BEKK as our basic model to obtain covariance

between and variance of the individual bond and factor returns.3 .

First, we perform the MGARCH analysis on individual bond returns and

the country factor that are obtained in the first step. With the conditional

covariance and variance of bond returns and country factor, we can estimate

the conditional country beta for each bond using the following equation:

βkn,t =
Cov(rn,t, fk,t)

var(fk,t)
(9)

Similarly, we obtain the conditional covariance between and variance of in-

dividual bond and industry factors by estimating the MGARCH model on bond

returns and the industry factor. The conditional industry beta can then be

calculated as:

βjn,t =
Cov(rn,t, fj,t)

var(fj,t)
(10)

C Break Point Analysis

Our second focus in the paper is to analyze whether the time-varying country

and industry betas change significantly following two important events in our

time span. For this purpose, we apply a break point analysis to the country and

industry factor loadings we obtained. We first test for January 1999 when EMU

was established and one single currency was introduced. Secondly, we look at

July 2007 when the financial crisis started. Our main regression equation for

the break point analysis can be described as follows:

3We apply the bivariate-GARCH model instead of the trivariate-GARCH model because
the country factor and the industry factor are orthogonal to each other by construction in
our analysis. In addition, bivariate-GARCH has fewer estimated variables than trivariate-
GARCH.
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β
′

t = α1D1 + α2D2 + α3D3 + (11)

γ1D1Tt + γ2D2Tt + γ3D3Tt + εt

where β
′

t are the country and industry loadings obtained in the second step and

Tt is time. D1,D2 and D3 represent the three time periods in our time sample,

respectively January 1991 to January 1999, February 1999 to July 2007 and

August 2007 to January 2013. The estimated coeffi cients α1, α2 and α3 allow

us to draw inferences on different levels of country versus industry exposures,

whereas the estimated coeffi cients γ1, γ2, and γ3 measure the difference in time

trends in the three periods.

V Results

The European corporate bond returns in our sample are decomposed into pure

country effects and a weighted average sum of seven industries according to

the Heston and Rouwenhorst (1994) method in the first step of our analysis.

Likewise, we decompose the returns into pure industry effects and a weighted

average sum of eight countries.

< Insert Table 3 here >

The first column of Table 3 shows the decomposition results of the returns for

the full sample period from January 1991 to January 2013. The variance of the

pure country effects outweighs that of pure industry effects by 2.67. Compared

to the variance of pure country effects in the country indexes (Panel A), the

variance of pure industry effects in the industry indexes (Panel B) is more

homogeneous. In addition, the weighted sum of eight country effects explains
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more of the variance in the industry index returns than the sum of the seven

industry effects do in the country indexes returns (0.46 versus 0.13 ). The results

in Table 3 indicate that country effects play a bigger role than industry effects

during the whole period from January 1991 to January 2013. This confirms

the results of Pieterse-Bloem and Mahieu (2013) for the extended period and

supports our Hypothesis 1.

The second and third column of Table 3 shows the standard decomposition

model for the period before and after the start of global financial crises in

July 2007. It can be directly compared with the first column in Table 3. The

results show that on average, the ratio of the variance of the pure country and

industry effects increases from 2.56 in the pre-crisis period to 3.04 in the post-

crisis period. The variance of the pure country effects for France, Netherlands

and Spain decreases in the post crisis period while those of Belgium, Germany,

Italy and Sweden increase. The variance of pure country effects of the United

Kingdom are relatively similar in the two periods. As for the industry indexes,

the variance of the pure industry effects all decrease slightly in the post-crisis

period except for the government institution sector. The largest drop in pure

industry effects occurs with respect to the financial sector. This is quite a

remarkable result given that the financial sector is the source of the crises and

yet the variance of returns of precisely this sector halves.

The decomposition results from Table 3 only give us a general picture of

the relative importance of the country and industry factors. In order to get the

movement of their relative importance, we need to generate the time pattern

of the two factors throughout the whole sample period. To this end we ap-

ply rolling-window regressions and MGARCH model in the second step of our

analysis for the estimation of the time-varying betas. Likelihood comparison

between static regression and GARCH models show that the latter has higher
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likelihood than the former and thus is more effi cient. This finding supports our

Hypothesis 2 that there is significant time variation in the country and industry

betas of European corporate bond returns. The exact movement of the coun-

try and industry betas over the sample period can be observed by plotting the

factor loadings over time, as per Figure 1 and Figure 2.

< Insert Figure 1 here >

Figure 1 represents the median value of the time-series country factor load-

ings (in the left graph) and the industry factor loadings (in the right graph)

from January 1991 to January 2013 for all bonds. These factor loadings are

obtained using value-weighted country and industry indexes in the first step

and rolling-window regressions of 36 months in the second step. The left graph

shows that country betas decrease already around 1995, after the Maastricht

Treaty has been signed and go down again around 2002 when the Euro has

irreversibly replaced the legacy currencies. It signals that countries in the EU

become more integrated after the political sign-up to EMU and the introduc-

tion of the single currency some years later. However, following 2007 when the

financial crisis starts, this trend is interrupted. The country betas increase sig-

nificantly. This signals financial fragmentation in the Euro zone after the crisis.

The time pattern of the industry loadings is more random.

< Insert Figure 2 here >

Figure 2 shows the median value of the time-series country and industry

loadings obtained from the MGARCH model for the period from January 1991

to January 2013 for all bonds. We use value-weighted country and industry

indexes in the first step of the estimation process. The country betas from the

MGARCH model (in the left graph) decrease around 1999 when the Euro zone

was established and increase significantly after 2007 when the financial crisis
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starts. Both Figure 1 and Figure 2 give support to Hypothesis 3b that country

factor loadings rise after the financial crisis. The same cannot be said for Hy-

pothesis 3a. The pattern of the industry factor loadings in the right graph of

Figure 2 is quite different from that in Figure 1. The industry betas calculated

from the MGARCH model increase around 1996. This could signal that the

European countries are more diversified and specialized in their industry com-

positions after the signing of the Maastricht Treaty. Such finding goes against

Hypothesis 3a that industry factors decline in the single market. At the same

time, industry betas decrease after 2007 which also contradicts Hypothesis 3b.

< Insert Figure 3 here >

Figure 3 shows the relative importance of country and industry factors over

the whole sample period from January 1991 to January 2013. It does so by

taking the difference between the absolute value of the country factor loadings

and the absolute value of the industry factor loadings and dividing this difference

by the absolute value of the industry factor loadings from January 1991 to

January 2013. The graph shows that the country factors become less important

relative to the industry factors around 1995 and level off afterwards. After the

crisis, country factors regain their relative importance over industry factors. We

argue that although the recent crisis starts from the financial industry which

composes nearly half of our total bond sample on a value-weighted basis, it

morphs into a sovereign debt crisis in the Eurozone which results in an increased

focus on country specific issues. Therefore, industry effects are set back relative

to country effects after the crisis.

From Figures 1 through to 3, we can clearly see that the introduction of

EMU and the recent financial crisis coincides with an alteration in the relative

importance of country versus industry factors. This observation is formally

proven by the results of the break point analysis, listed in Table 4.
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< Insert Table 4 here >

Table 4 tells us whether the country loadings and industry loadings differ

across three different periods marked by the start of EMU and the start of the

global financial crisis in our sample, at both the absolute and the slope level. The

first period is from January 1991 to January 1999, the second is from February

1999 to July 2007 and the last period is from August 2007 to January 2013. For

the country factor loadings, period 1 versus period 2 and period 2 versus period

3 of the break point analysis results show significant differences both at the

absolute and the slope level at the 95% confidence level. We argue that country

factor loadings and also its trend change significantly after the establishment of

EMU and also after the recent financial crisis. For the industry factor loadings,

all three periods differ significantly with each other at the 95% confidence level

both at the absolute and the slope level. We conclude that industry factor

loadings and its trend differ both after EMU and the recent crisis. The results

of the break point analysis strongly support Hypothesis 4 that the start of EMU

and the start of the global financial crises significantly impact both the level and

the direction of country and industry betas of European corporate bond returns.

VI Conclusion

In this paper, we analyze how the relative importance of country versus industry

factors evolves from 1991 to 2013 in the European corporate market. To our

knowledge, our paper is the first to apply time-varying factor loadings to address

the country versus industry debate in the Eurobond market over a period that

includes the recent crisis. To know whether country or industry factors play a

more important role is of significant importance for understanding optimal in-

ternational asset portfolio diversification. In addition, the relative importance of

country over industry factors can also be used as a measure of the success of the
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monetary union in creating an integrated capital market in Europe. Therefore,

to know the relative importance of country versus industry effects in returns

can be very beneficial for market practitioners and policy makers alike.

We manually collect daily prices of Eurobonds, yielding a unique dataset

representative of the entire actively quoted corporate bond universe. Different

from previous studies on bond returns which address the country versus in-

dustry debate using static factor loadings, we apply rolling window regression

and a multivariate GARCH model to obtain time-varying country and industry

loadings. We are thus able to analyze which of the two plays a more important

role in explaining bond returns in the Eurobond market. These methods suit

our research design, as we can directly observe the time pattern of the relative

importance of country versus industry factor throughout the sample period.

The main results of the paper show that country betas decrease in impor-

tance after the introduction of one single currency in the EMU. However, after

the financial crisis in 2007, country factors increase significantly relative to in-

dustry factors in explaining bond returns. This could signal that the recent crisis

stops the integration process in the EMU and the capital market becomes more

fragmented. These findings have important implications for international in-

vestors interested in diversification opportunities and policy makers in European

integration. Our results indicate that the trends in the relative importance of

country versus industry factors are highly conditional on market circumstances.

Therefore, it is premature to speak of a continuous trend towards one or the

other.
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Figure 3: The Relative Importance of Time-varying Country over Industry Fac-
tors from GARCH-BEKK Model
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Notes: The figure shows the relative importance of the country versus industry factors over

the total sample period (January 1991-January 2013). In the graph, the x-axis represents

the difference between the absolute value of the country betas and the absolute value of the

industry betas divided by the absolute value of the industry betas ((|βc| − |βi|)/ |βi|). We
use value-weighted country and industry indexes in the first step and GARCH-BEKK model

in the second step to get the time-series country and industry betas.
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Table 1: Country and Industry Composition

A. By country (number and percent of total)

Belgium/Luxembourg BL 260 3.08%

France FR 1305 15.45%

Germany GE 3196 37.84%

Italy IT 611 7.23%

Netherlands NE 997 11.80%

Spain SP 136 1.61%

Sweden SW 668 7.91%

United Kingdom UK 1273 15.07%

Total 8446 100%

B. By industry (number and percent of total)

Financials&Funds FF 5662 67.04%

Government Institute GI 784 9.28%

Consumer Goods CO 691 8.18%

Comm.Technology CT 313 3.71%

Basic material&Energy BE 246 2.91%

Industrials IN 292 3.46%

Utilities UT 458 5.42%

Total 8446 100%

C. Number of Eurobonds by country and industry

FF GI CO CT BE IN UT Total

Belgium/Luxembourg 163 13 16 9 24 16 19 260

France 624 95 203 79 90 111 103 1305

Germany 2652 241 137 40 35 58 33 3196

Italy 454 47 22 28 14 6 40 611

Netherlands 641 206 28 42 24 22 34 997

Spain 78 16 5 12 4 7 14 136

Sweden 336 146 70 38 17 37 24 668

United Kingdom 714 20 210 65 38 35 191 1273

Total 5662 784 691 313 246 292 458 8446

D. Average weights of country/industry in the value-weighted European market:

in percentage FF GI CO CT BE IN UT Total

Belgium/Luxembourg 0.48 0.33 0.03 0.15 0.19 0.09 0.21 1.48

France 6.14 2.18 2.31 1.92 1.03 1.66 2.28 17.52

Germany 12.08 2.8 1.56 0.72 0.44 1.02 0.74 19.36

Italy 2.32 13.76 0.31 0.73 0.29 0.13 0.6 18.05

Netherlands 6.27 3.63 0.26 0.6 0.3 0.3 0.39 11.75

Spain 0.57 1.95 0.03 0.18 0.11 0.12 0.28 3.24

Sweden 6.43 2.04 0.1 0.2 0.03 0.06 0.32 9.18

United Kingdom 9.87 0.61 3.07 1.76 0.54 0.67 2.87 19.39

Total 44.16 27.21 7.67 6.26 2.93 4.05 7.69 100

Notes: Panel A and B give for each country and industry the number of eurobonds included
in the total sample and as a percentage of the total number of eurobonds. Panel C gives
for each country by industry the number of eurobonds included in the total sample. Panel
D gives the average weight of the (live) eurobonds in the country by industry cross-sector
in the total value-weighted market over the whoel sample. Percentages do not add up to
precisely 100 due to rounding. 30
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Table 4: Break Point Analysis for Country and Industry Factor Loadings

Panel A: Country Factor Loadings Panel B: Industry Factor Loadings

Coef. t P>t Coef. t P>t

D1 -4.07927 -14.04 0 1.57387 2.47 0.014

D2 0.38448 1.84 0.067 -7.32250 -23.81 0

D3 -5.91398 -3.30 0.001 11.96553 13.79 0

D1*T 0.00039 17.79 0 -0.00014 -2.84 0.005

D2*T 0.00003 2.30 0.022 0.00051 25.79 0

D3*T 0.00042 4.34 0 -0.00062 -13.15 0

Period Comparison for Country Factor Loadings Period Comparison for Industry Factor Loadings

F Prob > F F Prob > F

D1 VS D2 155.28 0 158.57 0

D1 VS D3 1.02 0.31 93.32 0

D2 VS D3 12.20 0.0006 439.15 0

D1*T VS D2*T 197.97 0 148.75 0

D1*T VS D3*T 0.14 0.71 49.14 0

D2*T VS D3*T 15.97 0.0001 488.24 0

Notes: The table gives the results for the break point analysis for both country and industry factor
loadings. D1 represents the period from January 1991 to January 1999. D2 represents the period from
February 1999 to July 2007. D3 represents the period from August 2007 to January 2013. T represents
time. The top half of Panel A shows the estimated coeffi cients and their t-statistics and p-values of the
country factor loadings regression. The bottom half indicates the comparisons between the coeffi cients
for the time dummies. Panel B shows the regression results (top half) and the comparison between
the coeffi cients for industry factor loadings (bottom half). Both regressions use robust standard errors
clustered by time.
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