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1. Introduction 

The recent U.S. subprime crisis and the subsequent European sovereign debt crisis have 

exerted adverse consequences for sovereign borrowers around the world. Spreads on credit 

default swaps (CDS) written on sovereign names rose sharply at the time of the Lehman 

default in September 2008 and again during the height of the Eurozone debt crisis in late 

2011. This study seeks to examine the mechanisms by which such credit crises spread to 

sovereign borrowers in different parts of the world. To do so, we distinguish between the 

“fast-and-furious” contagion mechanism and the “slow-burn” spillover mechanism, to use the 

adjectives applied by Kaminsky, Reinhart and Vegh (2003) to contagion and spillover effects.  

The literature offers us two perspectives on the cross-border propagation mechanism of 

systemic risk. Forbes and Rigobon (2002) see a contagion mechanism in which the 

realization of a shock to one country triggers a cascade of falls in other countries. 

Alternatively, Adrian and Brunnermeir (2008) and Ang and Longstaff (2013) see systemic 

risk as arising from contemporaneous effects across countries in response to major common 

shocks. Bekaert et al. (2013) associate both mechanisms with financial crises. Hence, in this 

paper we examine both mechanisms, using event studies to analyse the contagion mechanism 

and using factor analysis to analyse the common shock mechanism. By allowing the factor 

loadings to vary slowly over time, the latter mechanism lends itself to a spillover 

interpretation, in which the loadings measure the vulnerability of individual sovereign 

borrowers to common global shocks. 

The growing empirical literature on the determinants of sovereign credit spreads suggest that 

such spreads are related to common global and financial market factors (for example, Geyer, 

Kossmeier and Pichler, 2004; Remolona, Scatigna and Wu, 2008; Longstaff et al., 2010; Ang 

and Longstaff, 2013). Hilscher and Nosbusch (2009) show that sovereign default risk is 
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closely related to country fundamentals after controlling for global factors. Their default risk 

implied credit spreads track observed market-based bond spreads fairly well in out-of-sample 

tests. However, their tests were restricted to emerging debt markets, where the focus on 

sovereign credit risks traditionally resided. 

Although deteriorating economic fundamentals seem to have played a significant role during 

the European sovereign debt crisis, recent research also supports a role for regional contagion 

within the Eurozone (Beirne and Fratzscher, 2013; Beetsma et al., 2013; De Grauwe and Ji, 

2013; Manasse and Zavalloni, 2013).  Dieckmann and Plank (2012) provide evidence on the 

role of private-to-public risk transfers arising from the exposures of the global banking sector 

to bad credit and the government bail-outs that followed. Longstaff et al. (2010) highlight the 

extent of contagion in sovereign debt markets ensuing from the earlier subprime debt crisis. 

Fong and Wong (2012) apply the concept of CoVar (value-at-risk of a country conditional 

upon the same of another country) introduced by Adrian and Brunnermeier (2008) and find 

that Greece was indeed the most vulnerable to sovereign distress within Europe, followed by 

Portugal, Ireland, Italy and Spain. The estimates of CoVar also suggest that Northern 

European countries, such Finland, Germany and the Netherlands, were the least vulnerable. 

Beyond contagion and spillovers, Longstaff et al. (2010) and Dieckmann and Plank (2012) 

find that the cross-section of sovereign CDS spreads among advanced economies also 

exhibits a strong degree of commonality that is not related to country-specific fundamentals. 

Longstaff et al. (2010) show that sovereign CDS spreads are explained and predicted by US 

equity returns, equity market implied volatilities and bond market risk premia. This is 

consistent with Remolona, Scatigna and Wu (2008), who decompose the pricing of sovereign 

CDS contracts into what is due to fundamentals and what is due to investor risk aversion, 

with the latter component accounting for the larger part of the spread.  
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With the exception of Geyer, Kossmeier and Pichler’s (2004) study of systematic risk in 

Eurozone government yield spreads, little attention has been paid to the pricing of sovereign 

credit risks at the regional or global level. As we have suggested above, much of the focus 

has been on finding the determinants that explain credit spreads at the country level but not 

on the common pricing kernel for sovereign credit risks.1  This paper seeks to provide 

insights into the mechanics underlying the propagation of the recent European sovereign debt 

crisis. It is important to do so as an escalation in sovereign credit risks will lead to tighter 

bank funding conditions and this can severely hamper the global financial system (BIS, 

2011). To what extent was the crisis driven by deteriorating fundamentals and to what extent 

by contagion and spillover effects? We contribute to the literature on cross-border systemic 

sovereign risk by exploring both the time dimension and the cross-country dimension. We 

explore the time dimension by distinguishing between “fast-and-furious” contagion and 

“slow-burn” spillover effects. We explore the cross-country dimension by distinguishing 

between regional propagation and global propagation and also by analysing the cross-

sectional vulnerability of individual sovereign borrowers. 

To this end, we first use an event study approach to investigate the immediate impact of 

significant sovereign credit events on other sovereign borrowers as reflected in extraordinary 

jumps in CDS spreads. This immediate impact is what we call “fast-and-furious” contagion.2 

We specifically examine the geographical reach of such contagion. Does it tend to be 

contained within the region where the shock occurred or does it often have global 

consequences? 

                                                 
1 In a related vein, the commonality in corporate CDS spread returns within Europe has been investigated by 
Berndt and Obreja (2010) and they find that the first principal component of CDS returns explains 53% of the 
total variations. 
2 There is a vast literature linking the financial crises that occurred in the 1990s and early 2000s to past episodes 
of financial contagion. See for example, Bae, Karolyi and Stulz (2003), Dungey et al. (2006), Forbes and 
Rigobon (2002), Kaminsky and Reinhart (2000) and Kaminsky, Reinhart and Vegh (2003). 
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Second, we extract a global factor from the comovements of CDS spreads for a core group of 

16 sovereigns and apply a standard multi-factor asset pricing framework to study systemic 

sovereign risk. We then estimate individual loadings on this global factor for the CDS 

spreads of our 67 sovereign borrowers using a 500-day rolling window with time decay. 

These estimates provide a novel, time-varying measure of vulnerability to systemic sovereign 

credit risk. The effect of credit events and contagion on individual sovereign spreads through 

the global factor and the loadings is what we call “slow-burn” spillover effects. This latent 

factor asset pricing approach is similar in spirit to the recent work of Berger and 

Pukthuanthong (2013) who measure sensitivities to systemic risk in global equity markets. To 

the best of our knowledge, our paper is the first to rely on asset prices to estimate the 

vulnerability of individual sovereign borrowers to systemic risk. We allow this vulnerability 

to slowly vary over time by estimating the loadings from 500-day rolling regressions. This 

allows us to distinguish and to separately analyse what drives the movements in the global 

risk factor from what drives the cross-country differences in vulnerability to that risk factor. 

In doing so, we provide new evidence on the spread of contagion in international sovereign 

credit markets. Our time-varying measure of systemic vulnerability is based on the common 

pricing of global risks in national sovereign CDS spreads and is well supported by existing 

studies.3  

Our analytical framework allows us to test three related hypotheses. First, we hypothesise 

that contagion in the international sovereign debt market has an important geographic 

dimension in that the effects are significantly more intense within regions than globally. This 

suggests why De Grauwe and Jin (2013) find a geographic clustering in spread changes that 

                                                 
3 In recent work on measuring systemic risk within financial systems, Rodriguez-Moreno and Peria (2013) 
compare two groups of macro-based and micro-based measures and for both groups they find that measures 
based on market-determined credit default swap (CDS) spreads performed better and are more straightforward 
to use than alternative measures.  
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cannot be fully explained by fundamentals. Second, these region-specific episodes of 

sovereign credit contagion serve to gradually heighten global systemic vulnerability through 

their effect on a common global risk factor. Third, at the level of individual sovereign 

borrowers, these spillover effects can be reinforced by a deterioration in economic 

fundamentals as reflected in the individual country sensitivities to the global risk factor.  

We find strong evidence of intra-regional credit contagion stemming from specific sovereign 

credit events. Occasionally credit events do lead to global contagion but for the most part 

“fast and furious” contagion appears to be a regional phenomenon. In our sample period, we 

find these episodes of regional contagion to be concentrated in the period of 2010 to 2012, 

the very period in which the European sovereign debt crisis was unfolding. The common 

global risk factor rises even before this period when there was a high incidence of contagion, 

suggesting a mechanism for global spillover effects. 

When we regress the global factor on various financial and economic variables, we find that 

it is driven by variables that tend to reflect investor risk appetites. Episodes of contagion 

seem to lead to elevated levels of risk aversion. This is consistent with what has been found 

by Dieckmann and Plank (2012), Remolona, Scatigna and Wu (2008), Longstaff et al. (2010) 

and Ang and Longstaff (2013). Finally, the individual loadings on the global factor tend to 

rise sharply from late 2010, reinforcing the spillover effects of risk aversion and increasing 

the vulnerability of individual sovereign borrowers to global systemic risk. The country-

specific loadings depend on the economic fundamentals of the country in question. A 

deterioration in country-specific economic fundamentals captured by debt to GDP levels and 

downgrades in sovereign credit ratings increase the sensitivity to global risks. We also find a 

major role for China’s sovereign risk premia in driving both the global risk factor and the 

vulnerability to this factor.  
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The remainder of the paper is organized as follows. Section 2 describes the sovereign CDS 

data used in this study.  Section 3 introduces our empirical methodologies whilst Section 4 

discusses the nature of sovereign credit contagion, global sovereign credit risks and systemic 

risk exposures. Finally, Section 5 provides concluding remarks and some policy implications. 

 
 
2. Data 

The CDS data used in this study are sourced from the Markit database.4 Specifically, they are 

daily closing CDS spreads (ask prices) on five-year CDS contracts for 67 sovereign 

borrowers in five geographical regions. We use CDS spreads from the 5-year maturity 

segment as this is deemed to be the most actively traded of all tenors (Longstaff et al., 2010; 

Pan and Singleton, 2008). The sample of sovereigns is shown in Appendix Table A. All 

spreads are expressed in basis points and are notionally denominated in US dollars. The 

period studied spans January 2002 to March 2013, providing a maximum of 2,934 daily 

observations.  This is the longest time period for which we have liquid CDS data for a large 

cross-section of countries.  According to ISDA (2013), the top 9 gross positions held in the 

CDS markets amounted to US$12.5 trillion, and were all referenced on sovereign names, 

with four of them belonging to the European Union (Italy, Spain, France, Germany). 

Table 1 provides summary statistics for the sovereign CDS spreads examined. Panel A 

reports the summary statistics for the daily spreads, whilst Panel B reports the same for daily 

changes in spreads.  In Panel A, the average spreads over the sample period vary widely 

across sovereign obligors. These averages range from 395 basis points (bps) for Latin 

America (LA), 198 bps for Middle East and North Africa (MENA), 172 bps for Eastern 

                                                 
4 Another data source for sovereign CDS spreads is Thomson Reuters but these are available for a much shorter 
time period. For instance, Fong and Wong (2012) were only able to get data for their sample of eurozone 
countries and the US, UK and Japan starting from 14 December 2007. We find a large correspondence in the 
brief time period over which the two data sources overlap.  
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Europe (EEU), 153 bps for the Asia-Pacific (AP) and 110 bps for the rest of Europe (EU). 

Latin America has the highest mean and standard deviation of spreads (735 bps) consistent 

with the chequered debt history of this region and especially the effects of the Argentinean 

debt crises. On the other hand, Western and Southern Europe exhibits the narrowest average 

daily spreads for the entire sample period. The standard deviation of 471 bps shows 

considerable volatility but this is mainly due to the turmoil in the last two years of the sample 

period. 

For investment horizons that are shorter than maturity, returns to CDS contracts are 

proportional to changes in spreads but with the opposite sign. Hence, our analysis will be 

based largely on these spread changes. When it comes to daily changes in spreads, the full-

sample averages are small. Panel B shows a relatively large average for Western Europe, with 

a mean of 0.56 bps, indicating a valuation loss. These returns, however, have been quite 

volatile, with daily spread changes showing a standard deviation of 61 bps. The regions of 

Asia-Pacific and Eastern Europe also saw small average daily changes in spreads but with 

much more volatility than in Western Europe. At the lower tail of the return distribution, 

exposures to sovereign borrowers in Latin America have suffered the heaviest losses, with a 

CDS spread change of 272 basis points at the 99.9% quantile. This reflected the disruptive 

Argentinian crisis in 2002. The smallest tail loss has been for Western Europe, with a spread 

change of 45 basis points at the 99.9% quantile. 

 

[Insert Table 1 here] 
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3. Empirical Methodology 

Our empirical analysis of systemic risk in the international sovereign debt market is divided 

into two parts. The first part focuses on measuring the geographical extent of “fast-and-

furious” contagion and determining whether it tends to be regional or global in nature. The 

second part focuses on measuring “slow-burn” global spillover effects and determining to 

what degree these effects are influenced by a common global risk factor and to what degree 

by the economic fundamentals of the individual sovereign borrowers. 

  

3.1  Measuring “fast-and-furious” contagion 

We measure the geographical extent of contagion by means of event studies. First, we 

identify sovereign credit events in each of our five geographical regions (outside of North 

America).5 We follow the approach of Jorion and Zhang (2009), who measure contagion in 

the US corporate debt market by relying on extreme jumps in CDS spreads to identify credit 

events. In our case, we define a regional sovereign credit event as the case where 

 

∆Si,t  ≥ k     (1) 

 

where ∆S is the one-day change in the CDS spread for sovereign i from day t-1 to day t, and 

the threshold k is the 99.9% region-specific upper quantile of the historical daily sovereign 

CDS spread change distribution reported in Table 1. 

To pinpoint the exact onset of a given credit event, all consecutive events within each region 

are identified but only the first observation within a 5-trading-day window is kept. This 

                                                 
5 We do not investigate sovereign credit events emanating in the U.S. as our period of analysis includes the 
Global Financial Crisis (GFC) and the inclusion of these credit events are likely to bias our findings on systemic 
sovereign risks.  
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approach identifies 89 credit events, arising from 20 individual countries over the 2002-2013 

sample period studied.  

Having identified the events, we construct for each event two sovereign credit portfolios, a 

regional portfolio and a global one. The regional portfolio is an equally-weighted portfolio of 

CDS contracts for all the sovereign borrowers in the region in which the event took place 

(excluding the event country). The global portfolio is an equally-weighted portfolio of CDS 

contracts for the United States and all the other sovereign borrowers in the four regions 

outside the one in which the event took place. We then measure portfolio returns for various 

narrow time windows around each event. 

We look at the one-day return on each portfolio for each day starting with the second day 

before the event and ending with the second day after the event and also multi-day 

cumulative portfolio returns within this 5-day window of each credit event.  To simplify 

matters, we calculate returns by taking account only of the change in the CDS spread for each 

portfolio and not the duration of the CDS contract. Taking account of duration will not 

change the results. 

In the case of the regional portfolio, for each day t in the event window [t1, t2] we construct 

the cross-sectional Average CDS Spread Change (ACDXC) as 

 

𝐴𝐶𝐷𝑋𝐶𝑡 = 1
𝑁
∑ 𝐶𝐷𝑋𝐶𝑁
𝑖=1 𝑖𝑡

    (2) 

 

where CDXC is the change in the regional CDS portfolio spread and N = 89 credit events. 

We then compute the Cumulative Average CDXC (CACDXC) over the event window as 
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𝐶𝐴𝐶𝐷𝑋𝐶[𝑡1, 𝑡2] = ∑ 𝐴𝐶𝐷𝑋𝐶𝑡2
𝑡1 𝑡

   (3) 

 

In order to circumvent biases in the variance estimation caused by ignoring cross-section-

dependence we adopt the portfolio time series approach advocated by Brown and Warner 

(1980). Thus, we control for cross-section dependence induced by possible event clustering 

by computing the variance of the average CDS spread change across events, 𝑉𝑎𝑟(𝐴𝐶𝐷𝑋𝐶0), 

over the 60-day pre-event window [-70, -11]. In this framework, the event-day corrected (for 

cross-section dependence) t-statistic is 

𝐴𝐶𝐷𝑋𝐶𝑡
�𝑉𝑎𝑟(𝐴𝐶𝐷𝑋𝐶0)

, 𝑡 = −2, … ,0, … ,2  (4) 

 

and the corresponding t-statistic for the Cumulative Average CDXC over [t1, t2] is  

𝐶𝐴𝐶𝐷𝑋𝐶[𝑡1,𝑡2]
�(𝑡2−𝑡1+1)𝑉𝑎𝑟(𝐴𝐶𝐷𝑋𝐶0)

     (5) 

 

Similarly, to assess the international reach of regional sovereign credit events we evaluate of 

the effects on the global portfolio around each sovereign credit event by conducting the above 

calculation using changes in CDS spreads for the United States and for other sovereign 

borrowers outside the region of the credit event. We also report measures of regional 

responses that are adjusted for global credit risk levels by computing the risk-adjusted spread 

change of each sovereign in excess of spread changes in the global CDS portfolio (as defined 

for the global contagion analysis).  

 

3.2  Measuring “slow-burn” spillover effects 

The second part of our analysis focuses on measuring spillover effects across international 

debt markets. We first compute an underlying global risk factor based on a principal 
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component analysis (PCA) of the panel of sovereign CDS spread changes. Then we estimate 

for the whole cross section of sovereigns in our sample the country-specific time-varying 

loadings on this global risk factor.  

Our approach captures the average exposure to global risk in the international sovereign debt 

market. We consider the vulnerability above a 99% threshold as being indicative of high 

systemic risk levels. This works in the same spirit as Berger and Pukthuanthong’s (2012) 

“fragility index” for equity markets. They find evidence that in periods that countries share a 

high risk exposure to a common factor, they are more likely to experience simultaneous 

market crashes. Our measure provides a different perspective from the systemic risk measure 

based on default intensities implied from a term structure of sovereign CDS spreads recently 

introduced by Ang and Longstaff (2013). Unlike Ang and Longstaff (2013), our measure is 

not benchmarked on individual major world economies like the U.S. and Germany but rather 

assesses the time-varying vulnerability of individual sovereign spreads to a common global 

risk factor.  

To extract the global risk factor, we follow a similar approach to Berger and Pukthuanthong 

(2012) and Pukthuanthong and Roll (2009). For each year t in the sample we estimate out-of-

sample principal components based on the time t-1 covariance matrix of CDS spread changes 

of  16 core sovereign obligors comprising Brazil, Venezuela, Mexico, Turkey, Colombia, 

Philippines, Malaysia, Russia, Thailand, Korea, Panama, Bulgaria, Poland, Qatar, Peru and 

Croatia. These are the countries for which we have the longest history of sovereign CDS 

spreads and the least number of missing observations allowing us to measure global 

sovereign sovereign risk exposures for the longest period of time.  The eigenvalues from our 

initial PCA are illustrated in Figure 1. It can be seen that the first ten principal components 

explain 80% of the variations in daily sovereign CDS spread changes, with the first 
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component alone explaining over a fifth of these variations.6 This analysis supports the use of 

a multifactor asset pricing framework for explaining movements in sovereign CDS spreads. 

 

[Insert Figure 1 here] 

 

To estimate the factor loadings on a world risk factor we regress individual sovereign CDS 

spread changes on the first ten extracted principal components, allowing for time variation 

and time decay. The basic regression equation is:7 

 

∆𝑆𝑖,𝑡 = ∑ 𝛽𝑖,𝑗𝑃𝐶𝑗,𝑡 + 𝑒𝑖,𝑡10
𝑗=1    (6) 

 

where ∆Sit represents the change in country i’s sovereign CDS spread between day t-1 and 

day t and PCjt represents the jth principal component for day t estimated from the panel of 

sovereign CDS spread changes on day t-1. To allow time-variation in the loadings, we 

estimate equation (6) by using a 500-day rolling window for each country and we place 

decaying weights on previous observations. Specifically, the weight placed on daily 

observation t - x is equal to 0.995x-1 so that we emphasize the information content of the most 

recent days. Countries with fewer than 100 usable daily observations within the rolling 500-

day window are dropped from the analysis. Due to the extensive data requirements for the 

rolling regressions, we only begin the estimations from 2006 when sufficient data becomes 

available for all countries in our sample. 

                                                 
6 This is comparable with the PCA performed by Longstaff et al. (2010) from which they found the first 
principal component (PC) of monthly sovereign CDS spread changes could account for 31.7% of the spread 
variations over the years from 2000-2007. It can be expected that at a higher (daily) frequency, the first PC 
would explain a smaller proportion of the variations.  
7 Pukthuanthong and Roll (2009) used the first ten principal components, which they found to be sufficient to 
explain approximately 90% of the total variations in all country stock returns. Following their approach, we also 
use the first ten principal components in our analysis on daily changes in sovereign CDS spreads and these 
together explain 80% of the total variations, while the first principal component by itself explains 21%. 
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Market reactions observed during the European sovereign debt crisis suggest that 

international sovereign debt markets have become more closely interconnected on a global 

scale. The revelation of budgetary problems in Greece in late 2009 and subsequent 

revelations in neighbouring countries in Southern Europe reverberated throughout the 

international debt market (Beirne and Fratzscher, 2013; Kalbaska and Gatkowski, 2012). 

Hence, a downside to closer international comovements in sovereign CDS spreads is that the 

sensitivities to global risks heighten across countries and regions within the global financial 

system. Here we propose a regional measure of sensitivities to global sovereign credit risk as 

an indicator of systemic vulnerability in international sovereign debt markets to aid our 

investigation into global credit spillovers. 

Our regional vulnerability measure for day t is computed by taking the cross-sectional 

average of the loadings associated with PC1,t, the first principal component (βi,j,t where j=1 

for the primary global risk factor) as estimated from equation (6): 

 

𝑆𝑦𝑠𝑉𝑢𝑙𝑡 = ∑ 𝛽𝑖,1,𝑡
𝑁
𝑖=1
𝑁

          (7) 

  

where SysVult  is the vulnerability measure for all countries i = 1,…, N in a given region at 

time t. 

 
3.2.1 Determinants of global spillovers 

In the final part of our empirical analyses, we explore the mechanisms for the global spillover 

of sovereign systemic risk by looking separately at the behaviour of its two components: the 

global risk factor and the loadings that represent our vulnerability measure. The pattern of 

comovements between asset prices may change over time, stemming from either changing 

volatility in the underlying risk factor or time variations in the loadings on that risk factor 
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(Bekaert, Hodrick and Zhang, 2009). Since there are a large number of variables that could be 

potentially related to sovereign credit risk, we rely on prior research on sovereign credit risk 

to narrow down our selection of determinants (Ang and Longstaff, 2013; Longstaff et al., 

2010). We focus on a set of financial variables and a set of economic fundamentals for 

explaining separately the global risk factor and its time-varying beta loadings. These 

variables are described below. 

 

First, we construct a variable of special interest. This variable is a credit event indicator 

(Reg_Creditevent) that takes a value of one when there is a regional sovereign credit event as 

defined by equation (1). Our a priori assumption is that episodes of intra-regional credit 

contagion would heighten global systemic risk either through the global sovereign risk factor 

or through the sensitivities to this factor over time. To understand the spillover effects beyond 

the region of origin, we also examine a global indicator, Other_Reg_Creditevent, which 

indicates whether a credit event has taken place in one of the other four (non-North 

American) regions in the sample. We expect the Other_Reg_Creditevent variable to be 

generally less important than the region-specific ones in affecting an individual region’s 

exposure to global sovereign credit risk. 

  

In our set of financial variables, we have the following: returns on the S&P 500 index or the 

German DAX index (stock market return); the change in the VIX implied volatility index on 

the S&P 500 or the change in the VDAX implied volatility index on the DAX (Implied_Vol), 

which is a proxy for global investor risk aversion or the inverse of global risk appetite; the 

CDX North American Investment Grade index of CDS spreads or the European iTraxx index 

of CDS spreads (Itrx_Corporate) to capture corporate credit conditions; and the change in 



17 
 

China’s sovereign credit default swap spreads (China) to account for the influence of China’s 

sovereign credit risk. 

 

For the set of economic fundamentals, we focus on two variables that indicate the ability of a 

sovereign to service and repay its foreign debt. Our first variable is based on sovereign credit 

ratings assigned by the three major international credit rating agencies – Standard and Poors, 

Moodys Investor Services and Fitch Ratings – and we take the average changes in sovereign 

ratings across rating agencies (Sov_Rating_Chg). The sovereign credit ratings on long-term 

sovereign debt denominated in foreign currencies are first converted into linear scores 

following the approach of Gande and Parsley (2005). Ismailescu and Kazemi (2010) 

previously documented that sovereign CDS spreads react significantly to changes in 

sovereign credit ratings. For our second variable, we consider the ratio of Debt to GDP 

(Debt_GDP) to account for the relationship between a country’s level of indebtedness relative 

to the size of its economy and its ability to service its financial obligations (Reinhart and 

Rogoff, 2010). When we conduct the analysis at the regional level, we take the average of the 

above variables across all countries within each regional group. 

 

The data for these variables are obtained from the Bloomberg system and Thomson Reuters 

Datastream. The only exception is the gross level of general government debt to GDP, which 

is obtained from the International Monetary Fund’s World Economic Outlook database. 

 

 

4. Main Findings 

4.1  Fast-and-furious contagion: regional and global 
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The sovereign credit events detected in each sample year are shown in Table 2. Over the full 

sample period there were 89 credit events involving 20 sovereign countries. The average size 

of the spread jumps (at the threshold level k = 99.9%) was 228 basis points and the maximum 

jump was 1216 basis points (for Uruguay in 2003) and the smallest jump was 48 basis points 

(for Ireland in 2010). Sovereign credit events occurred in every region and involved a wider 

cross-section of sovereigns over time. Table 2 indicates how prevalent sovereign credit 

problems have been over the last decade. Within Europe, the sovereign credit events involved 

Iceland, Ireland, Greece, Portugal, Italy and Cyprus over the period from 2008 to 2013; in 

Eastern Europe, they involved Russia and Ukraine in 2008; in Latin America, they involved 

Argentina, Brazil, Ecuador, Venezuela and Uruguay; in the Middle East and North Africa, 

they involved Lebanon, Bahrain and Turkey; and in the Asia-Pacific region, they involved 

Indonesia and Pakistan. 

Several interesting observations can be made. First, while such extreme jumps in sovereign 

spreads used to be larger in magnitude and were confined to a handful of emerging market 

sovereigns, the period since the global subprime debt crisis of 2008 saw credit events 

involving a larger number of sovereigns but spread jumps of smaller magnitudes. Since 2008, 

the sovereign credit events have involved advanced countries as well as emerging markets – 

marking a new phenomenon in international sovereign debt markets. This finding extends the 

earlier work by Longstaff (2010) on financial contagion during the subprime debt crisis.   

Second, the frequency of sovereign credit events increased dramatically over time. Out of the 

89 credit events identified, 71 of them were concentrated in the 2008-2013 period. There 

were no sovereign credit events during 2004 and 2007, and only one event occurred during 

2005 (specifically, Ecuador). In all other years, there were multiple sovereign credit events. 

The number of sovereign credit events peaked in 2008 at 23 during the subprime debt crisis 

and the events were spread across all the regions. The fallout from the subprime debt crisis 
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continued into 2009-2010, with major sovereign credit events involving Iceland and Ireland, 

two countries with banking sectors that were heavily exposed to risky mortgage debt. The 

bailout of troubled banks by national governments led to sovereign debt problems as 

highlighted by Acharya, Drechsler and Schnabl (2014) and Dieckmann and Plank (2012). 

Subsequently, sovereign credit events occurred in Greece, Italy, Portugal and Cyprus, 

marking the European sovereign debt crisis of 2010-2013.  

 

[Insert Table 2 here] 

 

The event study on regional sovereign credit portfolios show that sovereign credit events 

have immediate and significant effects on other sovereigns within the same geographical 

region. These results are presented in Table 3 for the full period and for two sub-periods, the 

post-GFC period of 2007-2013 and the shorter post-European debt crisis period of 2009-

2013. The intra-regional responses are both statistically and economically significant. Over 

2002-2013, on average a sovereign credit event increases the CDS spreads of other sovereign 

obligors in the region by 26 basis points on the same day (t=0). The cumulative impact is 

smaller for the two-day window [0,1] at 18 basis points, suggesting an initial degree of mean-

reversion on the day after the credit event. The effect on the second day, however, reinforces 

the effect on the event day, leading to an average cumulative impact of 32 basis points over 

the three-day window [0, 2]. These regional credit portfolio reactions are all highly 

significant at the 1% level. In addition, there are no significant reactions prior to the events, 

which suggest that sovereign credit events tend not to be anticipated. These results suggest a 

form of contagion that is indeed “fast and furious” as characterized by Kaminsky, Reinhart 

and Vegh (2003). The same-day contagion results remain robust for the more recent crisis 

sub-periods of 2007-2013 and 2009-2013, but the day-after and second day results are no 
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longer evident. These sub-period results do not seem to be a question of sample size, because 

80% of our credit events occurred in 2008-2013. If contagion had been “fast and furious” 

before 2007, it has become even more so since then. In the more recent period, all the 

contagion seems to happen on the day of the event suggesting that this is a key mechanism 

through which debt crises spread in the modern technologically advanced world where 

information is quickly diffused across national borders. 

 [Insert Table 3 here] 

 

With respect to the global portfolio, the results suggest that credit contagion often spreads 

beyond the regional bounds of the credit event, although the effect is not as strong as that on 

the region of origin. Panel B of Table 3 presents these results. As before, there is no evidence 

of any anticipation of the event.  As before, the same-day reaction (t=0) is the strongest, 

however it is the only day that is statistically significant even for the full sample period. This 

same-day reaction of the global portfolio averages 6 basis points, which is only about a 

quarter of the size of the reaction of the regional portfolio. The global response is surprisingly 

weak during the European debt crisis sub-period indicating this was largely a region specific 

concern. The average impact was only 3 basis points, statistically significant at the 10% level 

of significance. 

 

Finally, Panel C of Table 3 reports the results of the regional analysis after adjusting the 

reaction of the regional credit portfolio for the global change in credit risk. The results are 

qualitatively similar to those shown in Panel A. The regional effects remain strongly 

significant even after adjusting for global risk. This is particularly the case for the event day 

(t=0), for which the regional response to sovereign credit events is 20 basis points over the 

full sample and approximately 7 or 8 basis points in the recent sub-sample crisis periods. 
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4.2  The slow-burn global spillover of sovereign risk 

To understand the slow-burn global spillover of sovereign risk, we decompose the 

comovements of sovereign CDS spreads into that due to a global risk factor and the 

vulnerability of different sovereigns to that risk factor. We then analyse separately the 

behaviour of the global risk factor and the time-varying behaviour of systemic vulnerability 

at the level of regions.  

 

4.2.1  A first look at the global risk factor 

We start by looking at the behaviour of the global risk factor over our full sample period. The 

factor is characterised by bouts of high volatility that occasionally coincide with sovereign 

credit events. As shown in Figure 2, after three-and-a-half years of relative calm, the factor 

goes through an initial bout of volatility in late July 2007, a period in which we find no 

significant sovereign credit event. The most striking bout of volatility begins in September 

2008 and lasts for four months. This is the period that immediately followed Lehman 

Brother’s Bankruptcy. This is also a period that sees an unusually high concentration of 

sovereign events but the high volatility starts before the first such credit event. This is then 

followed by a relatively high frequency of credit events, without unusual volatility in the 

global factor. There is another major bout of volatility from August 2011 through to 

November 2011, this time accompanied by a large number of credit events. Clearly high 

variability in the global risk factor does not depend entirely on sovereign events but exerts an 

independent influence of its own and supports a parallel investigation into not only the 

loadings but also the global risk factor itself in driving sovereign credit spread movements to 

improve the current understanding on systemic sovereign credit risks. 
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4.2.2  A first look at time-varying vulnerabilities 

We now turn to the other component of systemic risk, namely the vulnerability of sovereign 

borrowers to the global risk factor. Recall that our estimates of the time-variations in 

systemic vulnerability are based on factor loadings that are allowed to vary over time. Table 4 

provides summary statistics of these estimates, and Figure 3 shows how they behave over 

time.  

 

[Insert Figure 3]  

&  

[Insert Table 4] 

 

The summary statistics show that vulnerability levels are highest on average for Eastern 

Europe and MENA (average betas of 0.87 and 0.83, respectively) and lowest for North 

America’s sole representative, the United States (beta of 0.08). Outside of North America, the 

Asia Pacific displays the lowest levels of vulnerability (average beta of 0.42). It is evident in 

Figure 3 that systemic vulnerability measures vary dramatically over time. Latin American 

sovereigns have tended to experience the greatest time variation in their vulnerability 

measure (with a standard deviation of 8.92) followed by the group of Asia Pacific nations 

(with a standard deviation of 4.91). Whilst Europe and Eastern European sovereigns have 

traditionally been the least volatile in systemic vulnerability (standard deviations of 1.07 and 

1.69, respectively), since late 2011, the vulnerability of sovereigns in Europe have surpassed 

those of all other regions presenting a fundamental change in international sovereign credit 

markets.    
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The vulnerability levels across regions rose sharply after the onset of the global subprime 

crisis but did so only after a long delay. In Figure 3, our regional estimates of vulnerability 

started to rise sharply in September 2010, two years after the Lehman bankruptcy and six 

months after the outbreak of the European sovereign debt crisis (triggered by Greece’s 

growing budgetary problems). The increases in vulnerability across regions were not 

perfectly synchronised. The vulnerabilities of Latin America and Asia peaked in November 

2010 but the vulnerability of Europe peaked a year later. 

 

The European vulnerability index exhibits unusual volatility between June 2011 and March 

2012. Most notably, it drops sharply in December 2011, coinciding with the time that the 

European Central Bank (ECB) launched its Long-Term Refinancing Operations (LTROs) to 

ease the European sovereign debt crisis.  Through this market intervention, the ECB provided 

almost €1 trillion in 3-year loans to European banks, which not only served to push down 

money market interest rates across Europe but also lowered sovereign bond yields for Italy 

and Spain. The intervention helped to reduce fears in global financial markets that banks 

might collapse and bring down the public finances of peripheral countries in the EU like Italy 

and Spain. However, this decline in vulnerability was short-lived. It rose sharply in March 

2012, reaching levels that exceeded those of other regions. This seems to corroborate 

Acharya and Steffen’s (2013) finding that European banks were encouraged by the ECB’s 

intervention to again substantially increase their holdings of sovereign debt. In the meantime, 

the vulnerability levels for non-European regions largely plateaued after March 2012.  
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4.3  Determinants of the global risk factor and the vulnerabilities to it  

 

Can we explain what lies behind the global risk factor and the vulnerability to it for different 

sovereign borrowers?8 Bekaert, Hodrick and Zhang (2009) suggest that either component 

could explain the movements of asset prices. In the analysis below, we separately explain the 

global risk factor and vulnerabilities, focusing on the possible effects of credit contagion 

while controlling for financial market variables and economic fundamentals.  

 

4.3.1 What determines the global risk factor? 

We turn first to the global risk factor. In Table 5, we report time-series regressions for the 

global factor as a function of contagion effects as well as financial market variables and 

country-specific fundamentals. Specifically, we capture global financial market performance 

using S&P 500 returns, implied volatility (VIX changes), corporate credit risk (changes in 

CDX Investment Grade index) and China’s default risk (changes in China’s sovereign CDS 

spread). We also run a version of this model where the DAX, VDAX and iTraxx Europe 

indices are used instead for Stock market return, Implied_Vol and Itrx_corporate, 

respectively (model 2).  Macroeconomic fundamentals are proxied by sovereign credit rating 

changes and by debt to GDP levels both computed as averages for all countries and by 

region.  Contagion effects are represented by the credit event indicator variable 

(Reg_Creditevent) for each region and also globally (Other_Reg_Creditevent). The indicator 

variable takes on a value of 1 in the time periods for which credit events led to contagion and 

zero otherwise (as revealed in the event study). 

 
                                                 
8 We ruled out with preliminary Granger causality checks the possibility that global sovereign credit risks and 
systemic vulnerability could instead lead to credit contagion. The causality tests indicate a direct causal 
relationship from credit contagion to both the global risk factor and the beta loadings on the factor. These results 
are available upon request.  
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We highlight three main results. The first relates to the effect of credit events. In model 

specifications 1 to 5 we find that the global risk factor is significantly related to episodes of 

sovereign credit contagion, although the effect is often economically small. The positive and 

significant effect of the Reg_Creditevent variable on the global risk factor in all model 

specifications indicates that when there is a significant credit event, global risk increases by 

between 6.7 and 7.8 basis points. The estimates for Model 5 indicate that contagion in MENA 

and Europe has been the most significant statistically. The point estimates, however, suggest 

that credit events in MENA and the Asia-Pacific are the most significant economically, with 

a credit event in these regions increasing global risk by 63 and 10 basis points respectively. In 

our sample period over 2006-2013, among the different regions, Latin America is the only 

one in which extreme jumps in sovereign CDS spreads have not spilled over to global risk. 

This is perhaps not surprising, given that most of the sovereign events in Latin America 

occurred in the early 2000s, when the pricing of sovereign credit risks may have been largely 

segmented and not as globalized. 

 

Second, the global risk factor is heavily influenced by US financial market variables but not 

by the corresponding European market variables. In Table 5, the US market variables enter 

the regression in columns 1 and 3-5, while the European variables enter the regression in 

column 2. In the case of the US variables, however, the signs of the effects are not always as 

expected. The puzzling signs are the positive relationship between the global factor and US 

stock market returns and the negative one with corporate credit spreads. The sign that makes 

sense is the positive one on the VIX implied volatility index, which suggests that heightened 

risk aversion is what is largely behind increases in the global risk factor. 
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Finally, there is no evidence to suggest that the global risk factor is driven by economic 

fundamentals. In Table 5, the variables representing fundamentals in models 1 and 2 across 

all sample countries as well as the regional measures of sovereign credit rating changes and 

Debt to GDP levels in models 3 and 4 respectively are all insignificant. This suggests that 

common global movements in sovereign credit spreads predominantly reflect global risk 

appetites and not country-specific fundamentals. This is consistent with the findings of Ang 

and Longstaff (2013) and Longstaff et al. (2010). Interestingly, the global risk factor is 

positively tied with the default risk premium of China, suggesting that China has a special 

role in influencing investors’ risk appetites worldwide. 

 

 [Insert Table 5] 

 

4.3.2 What determines vulnerabilities? 

We now turn to assess what determines regional vulnerabilities to the global risk factor. In 

Table 6, we report time-series regressions for explaining the sensitivity to global risk, as 

captured by the cross-sectional average of estimated loadings (SysVult) for all countries 

together and for individual regions. This time, credit events do not affect systemic 

vulnerabilities with the expected signs. Whether the credit events take place within the region 

(Reg_Creditevent) or outside the region (Other_Reg_Creditevent), the estimated effects on 

vulnerabilities have the wrong signs whenever they are statistically significant. In the case of 

the Asia-Pacific, the effects are statistically insignificant. In this case, there is a clear 

separation between the global risk factor and vulnerabilities to global sovereign risk as 

spillover mechanisms. The empirical evidence suggests that the spillover effects of credit 

events seem to operate through the global risk factor rather than through vulnerabilities. 
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In the case of financial market variables, the vulnerabilities tend to be influenced in an 

expected manner. In Table 6, the implied volatility in the equity market is significant when 

the five regions are taken together and for each region taken individually except for Asia-

Pacific. However, the sign of the effect is positive as expected for all regions together and 

separately for Europe, Eastern Europe and MENA. It has the opposite sign for Latin America 

by itself. In the panel that includes all five regions, stock market returns and corporate CDS 

spreads are significant and with the expected sign. The signs, however, often switch when 

looking at individual regions. The results corroborate the explanatory power of market-based 

variables for sovereign CDS spreads as documented by Ang and Longstaff (2013), Longstaff 

et al. (2010) and Dieckmann and Plank (2012). 

 

In the case of fundamental variables, both sovereign rating changes and debt-to-GDP ratios 

tend to exert significant influence on vulnerabilities and they enter with the expected signs. 

Among the statistically significant effects, the only unexpected sign is that of sovereign rating 

changes in Latin America. This influence of fundamentals on vulnerabilities stands in 

contrast to their lack of influence on the global risk factor.  These results would explain why 

Beirne and Fratzscher (2013) find a sharp rise in the sensitivity of European sovereign yield 

spreads to economic fundamentals in recent years.  

 

[Insert Table 6] 

 

In sum, we find that the global spillover of sovereign risk is driven by credit events that are 

reinforced by rising global risk aversion. The degree to which individual regions are affected 

depends on both economic fundamentals and investors’ risk aversion. 
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5. Conclusions 

 

We analysed the regional and global propagation of systemic risk in the international 

sovereign debt market. To do so, we considered two propagation mechanisms. First, we 

examined the mechanism of “fast and furious” contagion by conducting an event study to 

measure the immediate geographical impact of major sovereign credit events, identifying the 

events by selecting extraordinary jumps in daily sovereign CDS spreads. We considered five 

regions (outside of North America): Asia and Pacific, Europe, Eastern Europe, Latin America 

and MENA. We then distinguished between the impact on countries within the region in 

which the event took place and the impact on countries outside the region. Second, we 

examined the mechanism of “slow burn” spillovers by decomposing the comovement of 

sovereign CDS spreads into a global risk factor and time-varying sovereign loadings on this 

global factor. We interpreted the regional averages of the loadings as measures of 

vulnerability to systemic risk. We then analysed separately the determinants of the global risk 

factor and the determinants of our vulnerability measures. In both cases, we included among 

the potential determinants the sovereign credit events, financial market variables and 

economic fundamentals. 

 

In the fast-and-furious contagion mechanism, we found sovereign credit events emanating 

from all regions but they concentrated in the post-subprime and European debt crisis sub-

periods. Although some of the sovereign credit events had immediate effects that were global 

in reach, the effects of most sovereign credit events were limited to the region of origin. Fast-

and-furious contagion seems to be largely a regional phenomenon. 

  



29 
 

In the slow-burn spillover mechanism, we found that the global risk factor rose sharply with 

the Lehman bankruptcy in September 2008 and then became unusually volatile. In contrast, 

our regional measures of vulnerability did not rise markedly until two years later, with the 

European vulnerability rising even later. Most strikingly, in separately analysing the 

determinants of the global risk factor and the regional vulnerabilities, we found that sovereign 

credit events affected the global factor but not the vulnerabilities. The slow-burn spillover 

effects work through the global factor rather than the vulnerabilities to this factor. 

 

When it comes to the other determinants, we found a separation between financial variables 

and economic fundamentals. In particular, U.S. financial market variables tended to influence 

the global factor, while country-specific economic fundamentals tended to influence the 

vulnerabilities to this factor. The main exception to this separation was investor risk aversion, 

which we proxied with the VIX (implied volatility in the U.S. equity market). This variable 

influenced both the global risk factor and the regional vulnerabilities to this factor. 

 

Hence, sovereign systemic risk spreads in two ways. First, a major sovereign credit event has 

an immediate impact on the sovereign risk premia of neighboring countries, although 

occasionally the impact could be global in proportions. Second, there is a slow process by 

which such an event influences a global risk factor, which may be reinforced by investors’ 

risk aversion. The degree to which different regions are affected by a rise in the global 

sovereign risk factor then depends on economic fundamentals. 
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Figure 1. Eigenvalues for sovereign CDS spreads 2003-2013 
 
This figure shows the average cumulative percentage of variance explained by sorted 
eigenvalues. The cumulative percentage of variance is explained within each estimation year 
by principal components extracted from a group of 16 core countries with the longest history 
of sovereign CDS spreads. The average proportion is taken over all sample years. For each 
calendar year, a covariance matrix is computed using the US dollar denominated changes in 
sovereign CDS spreads for the 16 core countries. Eigenvectors are computed and sorted from 
the largest to the smallest eigenvalue.  Due to time zone differences, the covariance matrix is 
enhanced by using one-day lagged CDS spreads from American countries. Then principal 
components are computed from eigenvector-weighted spread changes in the subsequent year. 
For instance, eigenvectors computed from the 2003 covariance matrix are applied to the 
spreads of the same 16 countries during 2004. This is repeated for each calendar year until 
the 2012 weightings are applied to 2013 spreads. We retain the first 10 principal components 
to proxy global factors, as they accounted for 80% of cumulative eigenvalues.  
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Figure 2. Global sovereign credit risk and credit events over time, 2004-2013 
 
This figure shows the time variations in the global sovereign credit risk factor as represented 
by the first principal component (PC1 – in blue) and the credit event indicator (in red) which 
takes a value of 1 on days when there were large jumps detected in sovereign credit spreads 
and zero otherwise.  
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Figure 3. Time-Varying Average Vulnerability Measures by Region, 2006-2013 
 
This figure shows the levels vulnerability to systemic risk in sovereign credit markets for 
each region over the period from 2006-2013. Systemic vulnerability is measured as the cross-
sectional average of individual countries’ estimated beta loadings on the global risk factor. 
The beta loadings are estimated from 500 day rolling regression of country credit default 
swap spread (CDS) changes on the first principal component (PC1) extracted from day t-1 to 
t-500.  They are estimated by out-of-sample principal components based on the covariance 
matrix in the previous calendar year computed with the returns from 16 core countries 
comprising Brazil, Venezuela, Mexico, Turkey, Colombia, Philippines, Malaysia, Russia, 
Thailand, Korea, Panama, Bulgaria, Poland, Qatar, Peru and Croatia.  We also place a 
decaying weighting scheme on previous daily observations such that the weight placed on 
observation t-x equals 0.995x-1. 
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Table 1. Distribution of sovereign CDS spreads  
 
Panel A of this table presents the summary statistics on daily sovereign CDS spreads (in basis 
points) by region over the entire sample period from 2002 to 2013. Panel B presents the 
summary statistics on daily changes in sovereign CDS spreads (in basis points) by region 
over the full sample period. N x T represents the total number of daily observations available 
across regions. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Region N x T Mean Median StDev Max Min
95% 99% 99.90%

Panel A: CDS spreads
Latin America 34600 395 181 735 10350 0 1193 3540 10350
Europe 47697 110 14 471 21681 0 440 1109 8052
Eastern Europe 35478 172 102 260 5479 3 531 983 3361
MENA 22572 198 153 170 1254 8 513 807 1148
Asia-Pacific 31458 153 79 258 3334 1 559 935 3014
Panel B: CDS spread changes
Latin America 34236 0.0811 0.0000 39.05 1865.21 -4162.33 18.35 62.22 271.88
Europe 47318 0.5570 0.0000 61.03 8439.10 -3950 5.69 23.37 44.65
Eastern Europe 38348 0.0046 0.0000 14.86 1410.07 -707.10 9.37 28.03 106.15
MENA 22494 -0.0307 0.0000 8.57 257.29 -136.59 7.61 22.62 77.09
Asia-Pacific 31643 -0.0026 0.0000 16.60 834.88 -1005.52 6.55 21.31 114.15

Quantiles
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Table 2.  Summary statistics on all sovereign credit events 2002-2013 
 
This table provides a break-down of the total number of sovereign credit events (extreme 
CDS jumps) detected by year and the number of regions from which these events arose as 
well as the countries where they emanate over the sample period from 2002-2013. Summary 
statistics on the average size, standard deviation and the range of the extreme jumps in 
sovereign CDS spreads defining the sovereign credit events are also shown for each year. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year N(events) N(regions) Sovereigns
Mean Median StDev Max Min

2002 11 3 Brazil, Uruguay, Venezuela, Turkey, Indonesia 416.47 333.33 290.69 968.66 116.34
2003 4 3 Argentina, Uruguay, Turkey,Indonesia 515.12 357.63 507.70 1215.50 129.71
2004 0 0
2005 1 1 Ecuador 286.45
2006 2 2 Ecuador, Lebanon 220.13 220.13 192.76 356.44 83.83
2007 0 0
2008 23 5 Argentina, Ecuador, Uruguay, Iceland, Ireland, 249.04 160.72 205.36 834.88 48.01

Russia, Ukraine,  Lebanon, Turkey, Egypt
Indonesia, Pakistan

2009 14 4 Iceland, Ireland, Ukraine, Bahrain,Pakistan 169.42 170.13 78.80 350.10 49.58
2010 9 1 Ireland, Greece 68.25 65.78 25.94 132.23 47.56
2011 8 1 Greece, Italy, Portugal 93.64 80.93 38.45 159.57 60.19
2012 12 3 Argentina, Cyprus, Malta, Portugal, Pakistan 167.18 103.43 167.19 554.13 49.63
2013 5 2 Argentina, Cyprus 334.33 137.30 443.03 1109.49 51.79

2002-2013 89 5 N(Sovereigns suffering credit event) = 20 / 66 228.36 145.44 238.53 1215.50 43.45

CDS Spread Jump (bps)
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Table 3.  Regional and global “fast and furious” reactions to sovereign credit events  
 
This table presents the average reaction of regional (Panel A), global (Panel B) and regional 
risk-adjusted (Panel C) portfolio credit spreads to each sovereign credit event in basis points 
on individual days around the event date and over different event windows around the event.  
In Panel A for each event, the regional portfolio is an equally weighted portfolio of sovereign 
CDS spreads of all the non-event countries in the same region as the credit event country.  In 
Panel B for each event, the global portfolio is an equally weighted portfolio of sovereign 
CDS spreads of all the countries in the four non-event regions in the sample plus the U.S. In 
Panel C, each sovereign’s CDS spread change is adjusted for movements in the global credit 
risk levels by deducting the global spread index from the sovereign’s CDS spread. 
 

 
 
 
 
 
 
 
 
 

Event 
Window Mean spread change t-stat Mean spread change t-stat Mean spread change t-stat

Panel A: Regional Response
-2 -0.86 -0.28 0.73 0.25 0.50 0.14
-1 0.53 0.17 -0.37 -0.13 -4.54 -1.23
0 25.84 8.40 *** 16.31 5.66 *** 10.23 2.76 ***
1 -8.20 -2.67 *** 4.22 1.47 1.09 0.30
2 14.04 4.57 *** 0.97 0.34 0.73 0.20

[-2, 0] 25.51 4.79 *** 16.66 3.34 *** 6.19 0.97
[-1, 0] 26.36 6.06 *** 15.93 3.91 *** 5.69 1.09
[0, 1] 17.64 2.87 *** 20.53 3.57 *** 11.32 1.53
[0, 2] 31.68 3.43 *** 21.50 2.49 *** 12.06 1.09
[-2,2] 31.35 4.56 *** 21.85 3.39 *** 8.02 0.97
[-1,1] 18.16 3.41 *** 20.16 4.04 *** 6.78 1.06

Panel B: Global Response
-2 0.32 0.22 -1.66 -1.20 -1.16 -0.70
-1 0.30 0.21 1.85 1.34 1.15 0.69
0 6.10 4.19 *** 8.52 6.17 *** 3.08 1.85 *
1 2.17 1.49 2.63 1.90 * 0.59 0.35
2 -1.75 -1.20 -1.62 -1.17 -1.98 -1.20

[-2, 0] 6.72 2.67 *** 8.71 3.64 *** 3.06 1.07
[-1, 0] 6.40 3.11 *** 10.37 5.30 *** 4.22 1.80 *
[0, 1] 8.27 2.84 *** 11.15 4.03 *** 3.66 1.10
[0, 2] 6.52 1.49 9.53 2.30 ** 1.68 0.34
[-2,2] 7.14 2.20 ** 9.72 3.15 *** 1.67 0.45
[-1,1] 8.57 3.40 *** 13.00 5.43 *** 4.81 1.67

Panel C: Regional Adjusted Response
-2 -1.18 -0.37 2.38 0.87 1.66 0.44
-1 0.23 0.07 -2.22 -0.81 -5.69 -1.49
0 19.74 6.26 *** 7.79 2.83 *** 7.16 1.88 *
1 -10.37 -3.29 *** 1.59 0.58 0.51 0.13
2 15.79 5.01 *** 2.59 0.94 2.72 0.71

[-2, 0] 18.79 3.44 *** 7.95 1.67 * 3.13 0.47
[-1, 0] 19.97 4.48 *** 5.57 1.43 1.47 0.27
[0, 1] 9.37 1.49 *** 9.38 1.71 * 7.66 1.01
[0, 2] 25.16 2.66 *** 11.97 1.45 10.38 0.91
[-2,2] 24.21 3.43 ** 12.13 1.97 * 7.14 2.20 **
[-1,1] 9.60 1.76 *** 7.16 1.50 8.57 3.40 ***

2002-2013 2007-2013 2009-2013
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Table 4. Summary of systemic vulnerability across regions  
 
This table reports summary statistics for the levels of systemic vulnerability (SysVult) in 
sovereign credit markets across ALL countries and within each region over the period from 
2006-2013. Systemic vulnerability is measured as the cross-sectional average of the estimated 
beta loadings on the global sovereign risk factor which is estimated from the 500 day rolling 
regression of country credit default swap spread changes on the first principal component 
(PC1) from day t-1 to t-500.  They are estimated by out-of-sample principal components 
based on the covariance matrix in the previous calendar year computed with the returns from 
16 core countries comprising Brazil, Venezuela, Mexico, Turkey, Colombia, Philippines, 
Malaysia, Russia, Thailand, Korea, Panama, Bulgaria, Poland, Qatar, Peru and Croatia.  We 
also place a decaying weighting scheme on previous daily observations such that the weight 
placed on observation t-x equals 0.995x-1. Nobs represents the number of observations. The 
statistics described below includes the mean, standard deviations, the minimum and 
maximum value, median, number of observations, the 95th percentile and 99th percentile. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mean Std. Dev. Min. Med. Max. N p 95 p 99
ALL 0.65 3.70 -763.88 0.55 360.67 1803 2.97 8.57
Latin America 0.66 8.92 -763.88 1.28 360.67 1803 4.08 8.90
Europe 0.56 1.07 -32.74 0.06 37.32 1822 2.68 3.63
Eastern Europe 0.87 1.69 -117.95 0.59 62.83 2235 2.49 6.50
MENA 0.83 3.37 -63.28 0.42 82.72 2164 4.32 12.24
Asia Pacific 0.42 4.91 -374.48 0.59 279.49 2148 1.94 15.96
North America 0.08 0.10 -0.07 0.05 0.44 2375 0.31 0.42
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Table 5.  Determinants of the global risk factor over 2006-2013 
 
This table reports the estimated coefficients and other summary statistics from the regression 
of the global risk factor (PC1) on the indicated variables. In Columns 1 and 3-5, stock market 
return denotes the return on the S&P500 stock market index and in column 2 it is the DAX 
stock market index return. In column 1 and 3-5, Implied_Vol denotes the daily change in the 
VIX volatility index and in column 2 it is the daily change in the VDAX volatility index. In 
column 1 and 3-5, Itrx_Corporate denotes the daily change in the CDX IG index and in 
column 2 it is the daily change in the ITraxx index for Europe. China denotes the daily 
changes in the sovereign CDS spreads for China. Sov_Rating_Chg are the changes in 
sovereign credit rating assessments made by Standard and Poors, Moodys and Fitch averaged 
across all countries (and this is also constructed by regions – LA=Latin America, 
EU=Europe, EEU=Eastern Europe, MENA=Middle East and North Africa, AP=Asia-
Pacific). Debt_GDP is the average ratio of each country’s general government gross debt to 
Gross Domestic Product (and this is also constructed by regions). ALL_Creditevent  is an 
indicator variable that is equal to one when there is a credit contagion event within any 
sample country (and this is also constructed by region). Adj. R-sq are the adjusted R-squared 
values for the time series regressions. Nobs denotes the number of days used in the 
regressions. P-values are reported in parentheses (*, **, *** denote significance at the 10, 5 
and 1% respectively). 
 
 
 
Cont. 
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(1) (2) (3) (4) (5)
LA_Creditevent 1.183

(0.851)
EU_Creditevent 3.254***

(0.005)
EEU_Creditevent 15.46*

(0.058)
MENA_Creditevent 62.65***

(0.003)
AP_Creditevent 9.704**

(0.041)
ALL_Creditevent 6.848** 7.756*** 6.790** 6.683**

(0.01) (0.005) (0.011) (0.012)
Stock market return 0.0030** -0.0001 0.0074 -0.0003 0.0024

(0.042) (0.883) (0.311) (0.956) (0.666)
Implied_Vol 0.372** 0.132 0.397** 0.380** 0.262

(0.03) (0.52) (0.038) (0.043) (0.158)
Itrx_Corporate -0.0556** -0.0164 -0.0456** -0.0605** -0.0365

(0.011) (0.552) (0.018) (0.041) (0.166)
China 2.058 2.851 2.309** 2.856* 2.148

(0.155) (0.144) (0.038) (0.051) (0.117)
ALL_Sov_Rating_Chg 0.884 1.662

(0.588) (0.406)
All_Debt_GDP -0.0372 -0.0771 0.165

(0.73) (0.418) (0.331)
LA_Sov_Rating_Chg -0.254 -0.0697 -1.461

(0.950) (0.985) (0.701)
EU_Sov_Rating_Chg 0.585 1.545 1.011

(0.358) (0.170) (0.367)
EEU_Sov_Rating_Chg 0.874 0.31 0.0396

(0.710) (0.925) (0.990)
MENA_Sov_Rating_Chg 11.26 13.61 10.91

(0.301) (0.234) (0.301)
AP_Sov_Rating_Chg -2.987 0.832 4.533

(0.798) (0.937) (0.664)
LA_Debt_GDP 0.378 0.105

(0.225) (0.710)
EU_Debt_GDP 0.55 0.22

(0.136) (0.536)
EEU_Debt_GDP 0.0359 0.0983

(0.668) (0.205)
MENA_Debt_GDP 0.0675 0.141

(0.75) (0.487)
AP_Debt_GDP -1.399 -0.634

(0.165) (0.531)
Adj. R-sq 7% 3.9% 6.8% 7% 17%
Nobs 1483 1509 1482 1482 1482
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Table 6.  Determinants of systemic vulnerabilities over 2006-2013 
 
This table reports the estimated coefficients and other summary statistics from the regression 
of daily vulnerability measures (cross-sectionally averaged beta loadings, SysVult) on the 
indicated variables. Stock market return denotes the return on the S&P500 stock market index 
for ALL countries, Latin America, MENA (Middle East and North Africa) and the Asia-
Pacific region and the DAX stock market index return for Europe and Eastern Europe. 
Implied_Vol denotes the daily change in the VIX volatility index for ALL countries, Latin 
America, MENA and the Asia-Pacific regions and the daily change in the VDAX volatility 
index for Europe and Eastern Europe.  Itrx_Corporate denotes the daily change in the CDX 
IG index for ALL countries, Latin America, MENA and the Asia-Pacific region, and the 
daily change in the ITraxx index for Europe and Eastern Europe respectively. China denotes 
the daily changes in the sovereign CDS spreads for China. Sov_Rating_Chg are the changes 
in the regional average sovereign credit rating assessments made by Standard and Poors, 
Moodys and Fitch. Debt_GDP is the average ratio of each country’s general government 
gross debt to Gross Domestic Product. Reg_Creditevent (Other_Reg_Creditevent) is an 
indicator variable that is equal to one when there is a credit contagion event within (outside 
of) the respective region. Adj. R-sq are the adjusted R-squared values for the time series 
regressions. Nobs denotes the number of days used in the regional regressions. P-values are 
reported in parentheses (*, **, *** denote significance at the 10, 5 and 1% respectively). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ALL Latin America Europe Eastern Europe MENA Asia-Pacific
Reg_Creditevent -1.465** 0.208 -7.162** 0.0811 -0.807** 0.0241

(0.016) (0.754) (0.028) (0.807) (0.016) (0.969)
Other_Reg_Creditevent -0.385 -4.664** -0.0923 -0.216 0.0173

(0.600) (0.029) (0.452) (0.444) (0.936)
Stock market return 0.00602** -0.00289*** -0.000525** 0.000244*** -0.00298*** 0.00127

(0.024) (0.000) (0.029) (0.000) (0.000) (0.593)
Implied_Vol 0.0598* -0.0501*** 0.312** 0.0102** 0.0350*** 0.0178

(0.095) (0.000) (0.041) (0.013) (0.000) (0.343)
Itrx_Corporate 0.0175** -0.00125 -0.0669** 0.00604*** -0.0178*** 0.00722

(0.018) (0.721) (0.030) (0.000) (0.000) (0.112)
China -0.649 0.478*** -5.481*** -1.042*** -0.502*** 2.710*

(0.253) (0.000) (0.008) (0.000) (0.005) (0.085)
Sov_Rating_Chg -5.971** 1.114*** -7.428*** -1.961*** 24.56 -4.238**

(0.011) (0.000) (0.007) (0.000) (0.527) (0.038)
Debt_GDP 0.138** 0.124*** 0.122** -0.00953 -0.00376 -0.0375

(0.047) (0.000) (0.014) (0.478) (0.839) (0.673)
Adj. R-sq 1.2% 3.2% 1.2% 19.1% 2.9% 0.2%
Nobs 2151 2100 2125 2147 2130 2133
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APPENDIX 
 
 

Appendix Table A Constituents of Regional Groups 
 

 

 
 
 
 
 
 
 

 

Latin America Europe Eastern Europe MENA Asia Pacific North America
Argentina Austria Bulgaria Algeria Australia United States
Brazil Belgium Croatia Bahrain China
Chile Cyprus Czech Republic Egypt HongKong
Colombia Denmark Estonia Israel Indonesia
Costa Rica Finland Hungary Lebanon Japan
Ecuador France Kazakhstan Morocco Korea
El Salvador Germany Latvia Qatar Malaysia
Guatemala Greece Lithuania Turkey Pakistan
Mexico Iceland Poland Tunisia Philippines
Panama Ireland Romania Singapore
Peru Italy Russia Thailand
Uruguay Malta Slovakia Vietnam
Venezuela Netherlands Slovenia

Norway Ukraine
Portugal
Spain
Sweden
United Kingdom

13 18 14 9 12 1 67


