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Abstract

The Policy Research Working Paper Series disseminates the findings of work in progress to encourage the exchange of ideas about development 
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names of the authors and should be cited accordingly. The findings, interpretations, and conclusions expressed in this paper are entirely those 
of the authors. They do not necessarily represent the views of the International Bank for Reconstruction and Development/World Bank and 
its affiliated organizations, or those of the Executive Directors of the World Bank or the governments they represent.
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The paper examines the impact of oil shocks on sovereign 
credit default swaps (CDS) for the G10 countries and major 
oil-exporting countries. The results show that oil demand 
shocks have a uniformly negative impact on CDS spreads. 
In contrast, oil supply shocks increase the spreads of the 
G10 countries, but reduce the spreads of oil-exporting 

countries. Using quantile regressions, the findings show 
that oil demand shocks affect spreads across the conditional 
distribution, while oil supply shocks mostly influence the 
upper quantiles of spread changes. Furthermore, a two-state 
Markov-switching modeling confirms a significant non-lin-
earity in the impact of oil shocks. 
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1. Introduction

The significant influence of oil on the performance of domestic and global markets is well 

documented in the literature (see, for e.g., Nandha and Faff, 2008; Ready, 2018; Sim and Zhou, 

2015; You, Guo, Zhu and Tang, 2017). Hamilton (2008) finds that the price of oil is one of the 

essential factors that triggered each recession since World War II. In a similar vein, Kilian and 

Park (2009); Kilian (2008, 2009); and Ready (2018), show the substantial impact of both oil supply 

and demand shocks on several economies and financial markets. Governments usually try to offset 

the influence of oil shocks using multiple channels, such as monetary policy, fiscal policy, trading 

policies, among others (Hamilton and Herrera, 2004; Kilian and Lewis, 2011). However, the 

solvency of these governments could be adversely affected, which raises concerns about their debt 

default risk (Chuffart and Hooper, 2019; Shahzad, Naifar, Hammoudeh, and Roubaud, 2017). In 

this paper, we investigate the impact of daily oil shocks on changes in the spreads of sovereign 

credit default swaps (CDS). 

There are several ways in which the price of oil can affect economies, and in particular the 

solvency of governments. For oil-importing and oil-exporting countries, the solvency of 

governments could be mainly influenced through changes in their current and future potential tax 

revenue, and through changes in the perception of their solvency risk. In the case of oil-importing 

countries, oil shocks affect governments’ tax revenue through several channels. Volatility and 

changes in the price of oil have pronounced effects on the cost of production and inflation, which 

in turn, influences governments' tax revenue as taxable income for both firms and individuals is 

affected (Cologni and Manera, 2008; Thoresen, 1982). Moreover, an increase in oil price can 

adversely impact the productivity of firms, and the potential output at any given level of capital 
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for countries (Cunado and Perez De Gracia, 2005). Fluctuations in the price of oil may also 

increase economic uncertainty, leading to a decrease in irreversible corporate investments and 

foreign direct investments, which will potentially impact governments' tax revenue (Clark, 1996). 

Further, oil shocks may create a negative perception regarding the solvency of oil-importing 

countries, and accordingly an increase in the cost of borrowing for those governments. In the case 

of oil-exporting countries, changes in oil prices will have a substantial impact on export revenues, 

fiscal balances, and government expenditure (Chuffart and Hooper, 2019). Hence, the 

sustainability of public finances and the financial soundness of oil exporters would change with 

oil shocks, which in turn affect the cost of insuring against default on sovereign debt. Finally, 

volatility in oil markets may influence both oil-importing and oil-exporting countries due to the 

economic interdependence across countries worldwide.  

Our main objective is to comprehensively analyze the impact of oil shocks on the perceived 

default risk of major oil-exporting and importing countries. Ready (2018) proposes a model to 

classify oil shocks. One benefit of this classification system is that it allows us to disentangle the 

oil supply and demand shocks at a higher frequency (daily) than was previously possible. We 

employ this classification and investigate the respective impact of supply and demand shocks on 

sovereign default risk, as proxied by changes in their CDS spreads. We hypothesize that how each 

type of shock affects a country’s default risk will depend on whether the country is a major oil 

importer or exporter. For example, a demand shock would most likely have a direct impact on the 

economies of oil exporters but an indirect impact, (i.e via prices) on the economies of major oil 

importers. Conversely, a supply shock would more likely have an immediate (delayed) impact on 

net oil exporters (importers). 
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In line with our main hypothesis, we first investigate the impact of oil supply and demand 

shocks on changes in the sovereign CDS spreads of (i) major oil-importing countries as proxied 

by a sample of G10 countries, and (ii) a sample of major oil-exporting countries. Since prior studies 

find that the determinants of sovereign CDS spreads vary across the conditional distribution of 

spread changes (Hibbert and Pavlova, 2017; Shahzad, Naifar, Hammoudeh, and Roubaud, 2017), 

we also investigate whether the impact of oil shocks varies across the quantiles of spread changes. 

A number of prior studies have documented nonlinear impacts of oil prices on stock markets 

and economies (Kilian and Vigfusson, 2011; Zhu, Su, You and Ren, 2017; Uddin, Rahman, 

Shahzad and Rehman, 2018). Our second goal is to investigate whether the impact of oil supply 

and demand shocks varies with the state of the economy. We first use a two-state Markov regime 

switching modeling to test whether there are non-linearities in the relation between oil shocks and 

changes in sovereign CDS spreads. We also investigate whether global economic conditions or a 

country’s dependence on oil influences the relation between oil shocks and changes in sovereign 

CDS spreads. 

We make at least four important contributions to the literature that investigates the factors that 

affect changes in sovereign CDS spreads. First, we provide robust evidence that oil supply and 

demand shocks have a significant impact on changes in the CDS spread of both the G10 countries 

as well as major oil-exporting countries. Our second contribution is to show how demand and 

supply shocks affect changes in spreads across the entire distribution of CDS changes using a 

quantile regression model. For both the G10 and oil-exporting countries, we find that demand 

shocks affect spreads across all quantiles of the CDS changes. However, supply shocks affect 

spreads in only some quantiles. In the case of the G10 countries, the impact of supply shocks is 

more important in the extreme quantiles only while in the case of the oil-exporting countries, 
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supply shocks are important in both the middle and upper quantiles. These findings are consistent 

with prior studies that report significant variation in the impact of some global factors across the 

distribution of sovereign CDS spreads.  

Our findings present a different picture than previous literature as we focus on the underlying 

causes of oil movements; oil supply and demand shocks (Da Fonseca, Ignatieva and Ziveyi, 2016; 

Wegener, Basse, Kunze, and Mettenheim, 2016). The differential impact of these shocks on each 

of our samples underlines the importance of identifying the source of changes in the price of oil, 

as well as the need to acknowledge the heterogeneity in the response of net oil-importers viz-a-viz 

oil-exporters. 

 Results of our bi-variate Markov regime switching modeling show that demand shocks 

have a significant impact in both high and low volatility states for the G10 countries and oil-

exporting countries. However, the magnitude of the impact of demand shocks is almost ten times 

higher during the more volatile state. On the other hand, supply shocks have a significant impact 

only in the high volatility state for the G10 countries and oil-exporting countries. We also find that 

the cumulative impact of oil shocks, as well as the standard deviations are statistically different 

across the two states for both the G10 and oil-exporting countries. These results support the 

importance of considering the nonlinearity assumption when examining the effect of oil shocks on 

sovereign CDS.  We also show that the impact of oil shocks on CDS spreads varies with the level 

of global economic activity as proxied by an index of world industrial production (see Hamilton, 

2019). We find that both supply and demand shocks significantly affect CDS spread changes for 

the G10 countries in low levels of global economic activity, but neither shock has an impact during 

periods of high global economic activity. For oil-exporting countries, supply shocks only 
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significantly lower CDS spreads during high levels of global economic activity, whereas demand 

shocks only affect spreads during low levels of global economic activity.  

 Finally, we show that the impact of oil shocks on spread changes depends on how reliant 

the country is on oil. Specifically, we find that the magnitude of the impact of oil shocks on changes 

in CDS spreads is stronger for the G10 countries that are more reliant on imported oil. Similarly, 

we find that supply shocks only significantly impact spreads for oil-exporting countries that are 

heavily reliant on oil revenue.  

The rest of this paper is organized as follows: Section 3.2 provides a brief review of related 

literature and outlines our main research questions, Section 3.3 discusses the data, variable 

construction and provides univariate statistics, Section 3.4 describes our methodology, Section 3.5 

provides the empirical results and discussions, and Section 3.6 presents our conclusions. 

2. Related Literature and Research Questions 

There are two main strands of literature that are relevant to our study; first, there are those studies 

that investigate the relative importance of global versus domestic factors in explaining changes in 

sovereign CDS spreads, and the second are those studies that investigate the role of oil prices in 

explaining CDS spreads. We provide a brief review of each of these strands. 

2.1. Sovereign CDS Spreads: Global vs. Domestic Factors  

Longstaff, Pan, Pedersen, and Singleton (2011), one of the most widely cited papers in this area; 

study sovereign CDS for 26 different countries. They find that compared to country-specific 

factors, global market factors are more important in determining sovereign credit risk. In addition, 

by decomposing the spreads for each country into risk-premium and default-risk components, they 

show that global factors have a more significant influence on default-risk components relative to 
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the risk-premium component. In a similar vein, Pan and Singleton (2008) use CDS data for 

Mexico, Turkey and Korea and find a significant correlation between risk premiums and economic 

measures of global risk.  

 Several other studies support the significant influence of global factors on CDS spreads 

based on different regions, time periods, and empirical methodologies. For example, Augustin and 

T´edongap (2016) find that global macroeconomic factors significantly impact the full term 

structure of a geographically dispersed panel of 38 countries. Similarly, Dooley and Hutchison 

(2009) show that several financial and real economic news originating from the U.S. during the 

2007 financial crisis significantly affect sovereign CDS spreads in a sample of 14 emerging 

markets, and Oliveira, Curto and Nunes (2012) find that domestic factors greatly influence Euro-

denominated government bonds before the financial crisis, but global factors dominate during and 

after the crisis period. Furthermore, Wang and Moore (2012) employ a dynamic conditional 

correlation from a multivariate GARCH model to show that the correlation between sovereign 

CDS spreads in 38 developed and emerging countries are greatly driven by U.S. economic 

conditions. Fender, Hayo and Neuenkirch (2012) also find that emerging markets’ sovereign CDS 

are primarily driven by global and regional risk premia, and not by country-specific risk factors. 

These influences, by global and regional risk premia, are more pronounced during periods of 

economic stress than under ordinary periods.  

 There are other studies, however, that indicate the importance of domestic factors in 

determining sovereign CDS spreads. Ang and Longstaff (2013) find that local financial market 

factors influence the systematic risk of sovereign CDS for both the U.S. and Eurozone countries. 

In addition, Beirne and Fratzscher (2013) analyze sovereign CDS spreads of 31 advanced and 

emerging economies during the European sovereign debt crisis. Their results show that, compared 
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to global factors, country-specific and regional factors have more significant explanatory power. 

Afonso, Furceri, and Gomes (2012) conduct an event study to show that European Union sovereign 

bond yield and CDS spreads significantly respond to negative rating changes and outlook. 

Recently, Eichler (2014) shed light on the role of political factors in determining sovereign bond 

yield in 27 emerging markets during the period between 1996 and 2009. Their findings show that 

elections and the degree of democracy have limited influence on sovereign bond yield, whereas 

governance quality and parliamentary systems substantially affect sovereign bond yield.  

2.2. Oil as a Global Factor 

There is a body of literature that analyzes the interaction between oil and CDS. More closely 

related to our study are those that investigate the impact of oil on sovereign CDS spreads. An 

example is that of Chuffart and Hooper (2019), who use a Time-Varying Transition Probabilities 

Markov Switching model to analyze the impact of oil price and volatility on the CDS of Russia 

and Venezuela. They find that oil return has a significant impact on the CDS spread of Venezuela 

only during turbulent economic periods. In addition, they show that oil return significantly 

influences the CDS of Russia in all regimes (but) only before adding global factors.  

A few studies have made the distinction between oil-exporters versus oil-importers. For 

example, Naifar, Shahzad, and Hammoudeh (2017) show that oil price volatility more significantly 

affects sovereign CDS spreads of oil-rich countries than other major global regions such as the G7, 

BRICS, Council of Europe (CE), Asia, and North America (NA). Pavlova, Boyrie, and Parhizgari 

(2018) investigate the dynamic spillover of crude oil prices and volatilities on sovereign CDS 

spreads for oil-exporting countries. Their findings suggest that the spillover effects of the oil 

market to sovereign CDS spreads, changes over time and is only significant for some countries. 

Similarly, Wegener, Basse, Kunze, and von Mettenheim (2016) use a VAR-GARCH model and 
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find that positive oil price shocks lower the CDS spreads of Brazil, Malaysia, Norway, Qatar, 

Russia, Saudi Arabia, the United Kingdom, the United States of America and Venezuela. In terms 

of predictability, the empirical findings of  Shahzad, Naifar, Hammoudeh and Roubaud (2017) 

posit that oil volatility predicts sovereign CDS in different quantiles for the GCC and the other oil-

exporting countries.1 

 Unlike prior studies, we are the first to conduct a robust analysis of the impact of daily oil 

supply and demand shocks on the sovereign CDS spreads of major oil-exporting and oil-importing 

countries. Specifically, our four main hypotheses are: 

H1: Oil supply and demand shocks affect daily changes in the sovereign CDS spreads of oil-

importing and oil-exporting countries. 

H2: The impact of oil supply and demand shocks varies across the conditional distribution of sovereign 

spread changes. 

H3: The relation between oil supply and demand shocks and sovereign spread changes is state-

dependent. 

H4: The relation between oil supply and demand shocks and sovereign spread changes varies with the 

country’s dependence on oil. 

3. Data, Variable Construction and Univariate Statistics 

3.1. Sovereign CDS 

Sovereign credit default swaps (CDS) are financial contracts providing insurance for investors 

whendebt issuers default on their outstanding debts. Buyers of these contracts pay a premium in 

 
1 Some studies also investigate the impact of oil on corporate CDS spreads. See for example, Guo, Chen, and Huang 
(2011); Lahiani, Hammoudeh, and Gupta (2016); and Dai and Serletis (2018).  
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order to receive a contingent payment, which becomes due if the contractually stated event 

materializes (Longstaff, Pan, Pedersen, and Singleton, 2011). These premiums are usually quoted 

in basis points per notional value of the contracts. Each CDS has five main contractual features: 

(1) the debt issuer (e.g., sovereign entities in our study), (2) the outlined obligations, (3) the term 

of the contract, (4) a specified value for the notional principal, and (5) the potential events that 

prompt contingent payments. To investigate the impact of oil supply and demand shocks on 

sovereign default risk, we use the CDS of a sample of G10 countries and four major oil-exporting 

countries. The G10 countries included in our sample are the United States, the United Kingdom, 

France, Germany, Italy, Japan, Belgium, Netherlands, Sweden, and Switzerland.2 The oil-

exporting countries included in our sample are Russia, Iraq, United Arab Emirates (UAE), and 

Kazakhstan. These countries are selected based on two criteria: (1) they are among the largest oil-

exporting countries,3 and (2) Bloomberg provides data on their five-year CDS spreads.  

Appendix A provides the level of government debt for each of the countries in our sample, 

for the period from 2009 to 2018. In Panel A, we report the summary statistics of the level of 

government debt in billions of U.S. dollars. The U.S. and Japan have the highest mean sovereign 

debt of approximately 1.76 and 1.1 trillion dollars, respectively. In order to put the level of 

government debt into perspective, we report the percentage of debt to GDP in Panel B. Japan has 

the highest mean percentage of debt to GDP of 226.86%, followed by 125.52% for Italy.  

We use the 5-year CDS for each of the countries in our sample as they are among the most 

liquid sovereign CDS. The sample period is from July 2009 to December 2018 for the G10 

countries, and from February 2011 to December 2018 for the oil-exporting countries. The start of 

 
2 We do not include Canada as its CDS data is available only from the end of 2017.  
3 More information on the size of the oil exports for these countries is at https://www.cia.gov/library/publications/the-
world-factbook/rankorder/2242rank.html. 

https://www.cia.gov/library/publications/the-world-factbook/rankorder/2242rank.html
https://www.cia.gov/library/publications/the-world-factbook/rankorder/2242rank.html
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the sample period is based on the availability of the data in Bloomberg. The sovereign CDS spreads 

are highly sensitive to changes in the solvency of countries. For instance, Greece faced substantial 

financial difficulty, which resulted in Greece missing its scheduled 1.55 billion euro payment on 

June 30, 2015. The 5-year sovereign CDS spread of Greece skyrocketed approximately five-fold 

from 1443.51 basis points on June 29, to 6739.21 basis points on June 30 (See Figure 1). 

Figure 2 plots the evolution in spreads for each country in our sample. There is a spike in 

the CDS of most of the European countries between 2011 and 2012. This is approximately the 

time of the European debt crisis. In addition, there is a spike for both Russia and Iraq around the 

year 2015, which is just after the plunge of oil prices. 

3.2. Oil Shocks Data and Variable Construction 

We follow Ready (2018) in constructing the oil shocks and so we use the same data. In order to 

construct the oil shocks, we need three variables: (1) daily prices of the one-month NYMEX - 

Light Sweet Crude Oil contract from the EIA website, (2) the World Integrated Oil and Gas 

Producer Index from Thomson Reuters Database, and (3) the CBOE volatility index (VIX) from 

the CBOE website. The simple intuition behind this approach is that oil-producing firms are 

affected by demand shocks but have a natural hedge against supply shocks. A supply disruption 

that causes an oil price increase would offset the negative impact of the decrease of oil supply. 

According to this setup, demand shocks are defined as “the portion of contemporaneous returns of 

a global index of oil-producing firms which is orthogonal to unexpected changes in the log of the 

VIX index” (Ready, 2018). In addition, supply shocks are defined as “the portion of 

contemporaneous oil price changes which is orthogonal to demand shocks as well as to innovations 

in the VIX” (Ready, 2018).  
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 We use similar notation as in  Ready (2018) to explain the method to construct the shocks. 

As mentioned before, this approach classifies oil shocks into supply, demand, and risk shocks by 

decomposing the change in oil prices. Supply shocks, 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡, demand shocks, 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡 and 

risk shocks 𝑣𝑣𝑡𝑡 are assumed to be orthogonal and defined as follows: 

𝑋𝑋𝑡𝑡 =  �
∆𝑆𝑆𝑡𝑡
𝑅𝑅𝑡𝑡𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃
𝜁𝜁𝑉𝑉𝑉𝑉𝑋𝑋𝑡𝑡

�, 𝑍𝑍𝑡𝑡 =  �
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡

𝑣𝑣𝑡𝑡
�, A ≡ �

1 1 1
0 𝐷𝐷22 𝐷𝐷23
0 0 𝐷𝐷33

�    (1) 

The identified shocks in matrix A are mapped into observable variables as follows: 

𝑋𝑋𝑡𝑡 = 𝐴𝐴𝑍𝑍𝑡𝑡      (2) 

To achieve the objective of imposing orthogonality, we satisfy: 

𝐴𝐴−1 ∑ (𝐴𝐴−1)𝑇𝑇 =  �
𝜎𝜎𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠2 0 0

0 𝜎𝜎𝑃𝑃𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑃𝑃2 0
0 0 𝜎𝜎𝑣𝑣2

�𝑋𝑋      (3) 

𝛴𝛴𝑋𝑋 represents the covariance matrix of the observable 𝑋𝑋𝑡𝑡, and 𝜎𝜎𝑆𝑆𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠,𝜎𝜎𝐷𝐷𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑃𝑃 ,𝜎𝜎𝑣𝑣  are the 

volatilities of the identified shocks. This procedure can be considered a simple renormalization of 

the standard orthogonalization that is employed to define the structural shocks in a SVAR 

framework.  In addition, we aggregate the shocks to sum up to the total change in the oil price.  

3.3. Other Variables 

Our choice of control variables is motivated by prior studies, discussed in Section 2 (Chuffart and 

Hooper 2019; Hibbert and Pavlova 2017; Longstaff, Pan, Pedersen, and Singleton,  2011). The 

control variables can be categorized into two groups. The first group includes two domestic 

variables: (1) St. Return is the daily return for each country’s stock market, and (2) FX Rate is the 

change in the exchange rate for each country’s currency against the U.S. dollar. Appendix B list 
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the respective index that we use for each country’s stock market. In the case of the U.S., we use 

the Trade Weighted U.S. Dollar index, which is “a weighted average of the foreign exchange value 

of the U.S. dollar against a subset of the broad index currencies”4. The second group consists of 

variables intended to capture global factors. These include: the change in the TED spread 

(∆TedRate) the change in the CBOE volatility index (ΔVIX), the S&P 500 index return (S&P500), 

the change in the Euro Stoxx 50 Volatility index (ΔV2X), the change in the German 10-year Bond 

yield (ΔGerman Bond), the change in the effective Federal Fund rate (ΔFedFund), the change in 

the European Repo rate (ΔEuro Repo), and the change in the 10-year U.S. Treasury yield 

(ΔTreasury).5 The data for all control variables is from Bloomberg. 

 To measure global economic activity, we use the monthly industrial production index for 

the OECD and six other major countries (Brazil, China, India, Indonesia, the Russian Federation, 

and South Africa).6 Hamilton (2019) highlights the superiority of this index compared to other 

alternative indexes of real economic activity. To measure each country’s oil dependency, for the 

G10 countries, we use the ratio of energy imports to total domestic energy; a higher ratio indicates 

a higher dependency. We use the ratio of oil rents to GDP to differentiate between high and low 

oil revenue dependency for the oil-exporting countries. The data for the two proxies of the 

country’s oil dependency is from the World Bank database.  

3.4. Univariate Statistics 

In Panels A and B of Table 1, we report summary statistics for the daily sovereign CDS spread 

changes over our sample period. We provide results for the G10 countries in Panel A, and in Panel 

 
4 More information on the index is at the Federal Reserve Bank of St. Louis website. 
5 We take first differences for all the variables other than the returns variables as they have a unit root based on the 
Augmented Dickey-Fuller test. 
6 The data is from Professor James Hamilton’s website: https://econweb.ucsd.edu/~jhamilton/#publications. 
Baumeister and Hamilton (2019) extend the original index to the present. 

https://econweb.ucsd.edu/%7Ejhamilton/#publications
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B, we provide similar analysis for the oil-exporting countries. For the G10 countries, we see that 

Italy experiences the highest average spread change, while Sweden has the lowest. Among the oil-

exporting countries, Iraq has the highest mean change in spreads, whereas UAE has the lowest. 

Comparing the results in Panel A to those in Panel B shows that the spread change of the oil-

exporting countries are largely more volatile than those of the G10 countries. In Panel C of Table 

1, we report summary statistics for the control variables used in our multivariate analyses discussed 

in Section 4. All of our data series are well behaved, with values similar to those reported in prior 

studies. 

 We report the correlation between all the countries’ CDS spread changes in Panel A of 

Table 2. The correlation between spread changes for countries in the same region is relatively high. 

For instance, the correlation between the CDS of Germany and France is 0.79, and that between 

the Netherlands and Belgium is 0.69, with both being highly statistically significant. In Panel B 

we report the correlation between all our control variables. The correlation between almost all the 

control variables is moderately low. Furthermore, the correlation between the oil shocks and all 

the control variables is very low.   

[Insert Table 2 Here]  

4. Methodology  

 4.1. Main Regression Model 

We start our baseline analysis by using the following regression model to test our first hypothesis 

∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡 =  𝛽𝛽0,𝑖𝑖 + 𝛽𝛽1∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡−1 + �𝛽𝛽2,𝑗𝑗𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑆𝑆𝐷𝐷𝑉𝑉𝐶𝐶𝑗𝑗,𝑖𝑖,𝑡𝑡 + �𝛽𝛽3,𝑗𝑗𝐺𝐺𝐺𝐺𝐷𝐷𝐺𝐺𝐴𝐴𝐺𝐺𝑗𝑗,𝑡𝑡

𝑑𝑑

𝑗𝑗=1

+

 

𝑑𝑑

𝑗𝑗=1

 

𝛾𝛾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡−1 +  𝛿𝛿𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡−1 +  𝜀𝜀𝑖𝑖,𝑡𝑡     (4) 
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where ∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡 is the daily change in spreads of countries denoted by i over days denoted by t, 

∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡−1 is the one-day lagged change in spreads, included to allow for any autocorrelation in 

spread changes, 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑆𝑆𝐷𝐷𝑉𝑉𝐶𝐶𝑗𝑗,𝑖𝑖,𝑡𝑡  is the set of domestic control variables denoted by j for each 

country denoted by i, and 𝐺𝐺𝐺𝐺𝐷𝐷𝐺𝐺𝐴𝐴𝐺𝐺𝑗𝑗,𝑡𝑡 is the set of global control variables denoted by j, described 

in Section 3.3. Our main variables of interest are 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡−1, the one-day lagged shock to the 

demand side of oil, and 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡−1, the one-day lagged shock to the supply side of oil, both 

constructed based on Ready’s (2018) method described briefly in Section 3.2. We estimate the 

model in (4) using both pooled ordinary least squares as well as a panel regression model separately 

for the sample of G10 countries and for the oil-exporting countries. We report standard errors that 

are robust to heteroscedasticity and clustered at the country level to account for serial dependency 

for the panel regression model with country and year fixed effects to control for heterogeneity 

across countries and years, respectively.  

4.2. Quantile Regressions 

To test our second hypothesis, we follow Koenker (2004) who develops the panel data model for 

quantile regression. Koenker (2004) starts the model with a classical linear random-effects model: 

𝑆𝑆𝑖𝑖𝑡𝑡 =  𝑥𝑥𝑖𝑖𝑡𝑡𝛽𝛽 +  𝛼𝛼𝑖𝑖 +  𝑆𝑆𝑖𝑖𝑡𝑡     (5) 

In our context, 𝑆𝑆𝑖𝑖𝑡𝑡 is the daily change in the CDS spread, t is the daily observation for each country 

i, and 𝛼𝛼𝑖𝑖 is intended to represent unobserved heterogeneity across countries that is not captured by 

the control variables in the model. The conditional quantile functions of the response of the ith 

country in day t is given by: 

𝑄𝑄𝑠𝑠𝑖𝑖𝑖𝑖(𝑞𝑞|𝑥𝑥𝑖𝑖𝑡𝑡) =  𝛼𝛼𝑖𝑖 + 𝑥𝑥𝑖𝑖𝑡𝑡𝛽𝛽(𝑞𝑞)     (6) 
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According to this formula, the conditional quantiles for the dependent variable are affected by the 

pure location shift 𝛼𝛼𝑖𝑖. The effects of 𝛼𝛼𝑖𝑖 are not allowed to depend on the quantile of interest, q, 

however the covariates 𝑥𝑥𝑖𝑖𝑡𝑡 are allowed to. The model in expression (6) can be estimated 

simultaneously for several quantiles by solving the following model: 

𝐷𝐷𝑚𝑚𝐷𝐷
(𝛼𝛼,𝛽𝛽) ∑ ∑ ∑ 𝑤𝑤𝑘𝑘𝜌𝜌𝑞𝑞𝑘𝑘(𝑆𝑆𝑖𝑖𝑡𝑡 −  𝛼𝛼𝑖𝑖 − 𝑥𝑥𝑖𝑖𝑗𝑗𝛽𝛽 (𝑞𝑞𝑘𝑘))𝑇𝑇

𝑡𝑡=1
𝑑𝑑
𝑖𝑖=1

𝑠𝑠
𝑘𝑘 = 1   (7) 

where 𝜌𝜌𝑞𝑞(𝑆𝑆) = 𝑆𝑆(𝑘𝑘 − 𝑉𝑉(𝑆𝑆 < 0)) represents the piecewise linear quantile loss function of 

Koenker and Bassett (1978). According to Koenker (2004), equation (7) can be iteratively solved 

by a sequence of diagonally weighted least squares steps using Cholesky factorization. Expression 

(7) can be rearranged to present the panelized version as: 

𝐷𝐷𝑚𝑚𝐷𝐷
(𝛼𝛼,𝛽𝛽) ∑ ∑ ∑ 𝑤𝑤𝑘𝑘𝜌𝜌𝑞𝑞𝑘𝑘 �𝑆𝑆𝑖𝑖𝑡𝑡 −  𝛼𝛼𝑖𝑖 − 𝑥𝑥𝑖𝑖𝑗𝑗𝛽𝛽 (𝑞𝑞𝑘𝑘)� +  𝜆𝜆 ∑ ⌊𝛼𝛼𝑖𝑖⌋𝑑𝑑

𝑖𝑖=1
𝑇𝑇
𝑡𝑡=1

𝑑𝑑
𝑖𝑖=1

𝑠𝑠
𝑘𝑘 = 1   (8)  

Based on Koenker (2004), we get an estimate of the model purged of the fixed effects as λ →

 ∞ the 𝛼𝛼𝚤𝚤� → 0. 

4.3. Markov Switching  

To test our third hypothesis, whether the impact of supply and demand shocks on sovereign CDS 

is state-dependent, we develop a Markov-switching panel model. Asea and Blomberg (1998) is 

one of the first papers that employ the Markov-switching panel model. Their approach was later 

extended by several other papers such as Cermeño (2002), Chen (2007), and Zhu et al. (2017). We 

follow Zhu et al. (2017) since they conduct a very similar analysis to ours. Starting with the model 

in expression (4), we construct the bivariate Markov-switching panel model as: 

∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡 =  𝛽𝛽0,𝑖𝑖,𝑠𝑠𝑖𝑖 + 𝛽𝛽1∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡−1 + �𝛽𝛽2,𝑗𝑗𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑆𝑆𝐷𝐷𝑉𝑉𝐶𝐶𝑗𝑗,𝑖𝑖,𝑡𝑡 + �𝛽𝛽3,𝑗𝑗𝐺𝐺𝐺𝐺𝐷𝐷𝐺𝐺𝐴𝐴𝐺𝐺𝑗𝑗,𝑡𝑡

𝑑𝑑

𝑗𝑗=1

+

 

𝑑𝑑

𝑗𝑗=1
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𝛾𝛾𝑠𝑠𝑖𝑖𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡−1 +  𝛿𝛿𝑠𝑠𝑖𝑖𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡−1 +  𝜀𝜀𝑖𝑖,𝑡𝑡                               (9) 

Specifically, our aim is to allow the impact of 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡−1, and 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡−1 to be dependent on the 

regime 𝑆𝑆𝑡𝑡 at time t.  This state-dependent impact is captured by the coefficients, γst  and δst . 

 The transition probability matrix for St, which is an unobservable two-regime Markov 

process, is given by:  

P = �
𝑆𝑆11 𝑆𝑆21
𝑆𝑆12 𝑆𝑆22�                                                        (10) 

where 𝑆𝑆𝑖𝑖𝑗𝑗= p (𝑆𝑆𝑡𝑡 = 𝑗𝑗|𝑆𝑆𝑡𝑡−1 = 𝑚𝑚), with ∑ 𝑆𝑆𝑖𝑖𝑗𝑗2
𝑗𝑗=1 = 1 for regime i (i = 1,2). We also assume that the 

regime switching process follows a first-order Markov chain. We estimate the model with two 

states, state-dependent regression oil shocks’ coefficients, and state-dependent volatility for the 

error process. Specifically, the Markov-switching model is estimated using student t distribution 

as it improves the stability of the regimes.  

  To measure the accuracy and fit of the Markov-switching model, we follow Ang and 

Bekaert (2002) and compute the regime classification measure (RCM): 

RCM = 100 𝑆𝑆2  1
𝑇𝑇

 ∑ ∏ 𝑃𝑃𝚥𝚥,𝑡𝑡�𝑆𝑆
𝑗𝑗=1

𝑇𝑇
𝑡𝑡=1                                               (11) 

RCM is the average of the product smooth probabilities p, and S is the number of states. The RCM 

ranges between 0 and 100, where 0 indicates that the Markov-Switching model perfectly classifies 

regimes and 100 indicates the model’s failure to classify regimes. Hence, low RCM values are 

better than high RCM values.  
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5. Results and Discussion  

5.1. The Impact of Oil Shocks on Sovereign CDS Spreads  

In this section, we discuss the results of our empirical tests of hypotheses 1 and 2. We start with a 

discussion of the results for the model in Equation (4). Table 3 provides results separately for the 

G10 countries and the major oil-exporting countries. We find consistent results between the pooled 

OLS regression model and the panel model with fixed effects for both groups of countries.7 For 

the G10 countries, demand shocks significantly lower the spreads of the sovereign CDS. A positive 

demand shock leads to a decrease in spreads of about 0.12 basis points. These results are consistent 

with the view that positive demand shocks are indicators of healthy economies (Kilian, 2009; 

Ready, 2018). Thus, we find generally that demand-driven movements of oil prices lower the 

sovereign default credit risk of oil-importing countries. Conversely, supply shocks increase the 

spreads of the G10 CDS. A one unit positive supply shock results in a significant 0.04 basis points 

increase in spreads. Supply shocks cause an almost immediate increase in uncertainty regarding 

oil supply, which increases spreads of G10 countries.8 

The results for the major oil-exporting countries show that both oil supply and demand 

shocks lower the spreads of the sovereign CDS for the oil-exporting countries. The finding that a 

demand shock causes a decrease in spreads for oil exporters is intuitive since an increase in demand 

for oil is good news for oil exporters. Similarly, a supply shock, consistent with a decrease would 

likely lead to an increase in prices and would have a favorable impact on the economies of oil 

 
7 In unreported results, we estimate a panel regression model without fixed effects. Also, we estimate a panel 
regression model without control variables other than the oil supply and demand shocks. The results, available upon 
request, are consistent with those reported. 
8 In unreported results, we estimate a panel regression without Italy, in the case of G10 countries, as the standard 
deviation of its CDS spread is large compared to that for other countries (see Table 1). We also estimate a panel 
regression without the U.S. as its dependence on imported oil has been changing. The results, available upon request, 
are consistent with those reported. 
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exporters, resulting in lower spreads. Thus, both shocks mainly convey good news for those 

countries.9  

[Insert Table 3 Here]  

Table 4 reports estimates of the quantile regression model for the G10 countries and the 

major oil-exporting countries. The low quantile indicates low default risk, whereas the upper 

quantile indicates a high default risk. In Panel A of Table 4, we find that demand shocks affect 

spreads across all the quantiles for the G10 countries. However, supply shocks have a relatively 

limited influence in the middle quantile of the spreads. Hence, the supply-driven oil movements 

mostly affect spreads at the tails of default risk. These findings are consistent with the literature 

that shows a significant impact of oil during turbulent periods of sovereign debt (Chuffart and 

Hooper, 2019). The results for the oil-exporting countries, reported in Panel B of Table 4 show 

that demand shocks have a significant effect across the entire conditional distribution of spread 

changes, but the supply shocks mostly impact the upper quantiles. These results indicate that 

supply shocks mainly impact spreads when the default risk is high. However, supply shocks seem 

to have a limited effect on the left tail of the distribution of spread changes, i.e. when there is low 

default risk.  

 Together the results so far provide evidence in support of Hypotheses 1 and 2. Specifically, 

both oil supply and demand shocks affect changes in spreads of the G10 countries and major oil-

exporting countries. CDS spreads decrease due to oil demand shocks for both the G10 countries 

and oil-exporting countries. In contrast, oil supply shocks increase the spreads of the G10 

 
9 In unreported results, we estimate a panel regression without Iraq, in the case of oil-exporting countries, as the 
standard deviation of its CDS spread is quite large compared to that for other countries (see Table 1). The results, 
available upon request, are consistent with those reported. 
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countries, but reduce the spreads of oil-exporting countries. Furthermore, the effect varies across 

the conditional distribution of spread changes for these countries.10  

5.2. Regime Switching Model and Other Tests  

The nonlinearity of oil prices and shocks have been the subject of extensive discussions in the 

energy literature (Kilian and Vigfusson, 2011; Zhu, Su, You and Ren, 2017; Uddin, Rahman, 

Shahzad and Rehman, 2018). In this section, we first investigate whether the impact of oil shocks 

that we report in the previous sub-section is state-dependent, i.e. we test our third hypothesis. State 

1 is the low volatility state and State 2 is the high volatility state, as measured by the variance in 

each respective state. We confirm (in unreported results) that the cumulative impact of oil shocks 

and the states’ standard deviations (sigmas) are different between the two states. In addition, the 

RCM values for both the G10 countries and oil-exporting countries, reported in Table 5, confirm 

that the model fits the data very well. Figure 3 graphs the smoothed probabilities of the high 

volatility state for each group of countries. For most of our sample period, the probability of 

spreads being in the high volatility state is largely consistent with major world events. 

Furthermore, the probability of spreads being in high or low volatility states for each group of 

countries is very similar. An exception is the period from around 2015-2016 when only the spreads 

of the oil-exporting countries were largely in a high volatility state. 

Table 6 provides results for the bivariate Markov-Switching model given in equation 9. 

For both the G10 countries and oil-exporting countries, demand shocks have a significant influence 

on spreads in both high and low volatility states, while supply shocks impact spreads only in the 

more volatile state. Furthermore, both demand and supply shocks have a larger impact on spreads 

 
10 Having both time and country fixed effects in our panel regressions controls for unobserved variations across time 
and countries, such as political risk. 
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in the more volatile state. For instance, a positive demand shock leads to a significant 0.07 basis 

point decrease in spreads of the G10 countries in the low volatility state whereas it leads to a 

significant 0.66 basis point decrease in spreads in the highly volatile state. The results in Table 6 

also show that within each state, the magnitude of the impact of both supply and demand shocks 

is significantly greater for the oil-exporting countries compared to the G10 countries. Together 

these results are in support of our third hypothesis that the impact of oil shocks on sovereign spread 

changes is state-dependent.   

 We also examine the influence of economic conditions and the countries’ oil dependence 

on the relation between oil shocks and changes in spreads. In Table 7, we show that oil shocks 

have a significant influence on spreads only during low economic activity periods. These results 

indicate that the G10 countries are more prone to the effect of oil shocks during times of economic 

downturns. On the other hand, we find that supply shocks lower the spreads of oil-exporting 

countries only during high economic activity. The demand for oil would be elevated during periods 

of high global economic activity, thus, a disruption in oil supply would likely result in a significant 

increase in oil price which potentially has positive consequences for oil exporters. We find that 

demand shocks lower the spreads of oil-exporting countries only during periods of low economic 

activity. When the global economy slows down, oil exporters most likely will be negatively 

affected. Hence, an increase in the oil price due to demand shocks during these adverse periods 

would deliver good news for oil exporters as they likely need additional revenue.  

 Finally, we analyze the influence of the countries’ oil dependency on the relation between 

oil shocks and changes in sovereign spreads. We use the ratio of energy imports to total domestic 

energy use to differentiate between high and low oil imports dependency for the G10 countries. 

The results in Panel A of Table 8 show that the magnitude of the influence of oil shocks on spreads 
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is greater for countries that are highly dependent on imported oil. These results are of great 

importance for policymakers, institutions and portfolio managers in the G10 countries. The debate 

regarding the reliance on imported and conventional oil may benefit from the results of this study. 

For oil-exporting countries, we use the ratio of oil rents to GDP, to differentiate between high and 

low oil revenue dependency. The results for the oil-exporting countries in Panel B of Table 8 show 

that supply shocks affect only countries that are heavily reliant on oil revenue. 

6. Conclusion 

In this paper, we examine the effect of oil shocks on sovereign CDS spreads. Our sample of 

countries consists of the G10 countries and major oil-exporting countries. Using the recently 

developed classification of oil shocks by Ready (2018), we provide robust evidence that oil 

demand shocks lower the spreads of the sovereign CDS for both the G10 countries and the oil-

exporting countries, with the effect of oil demand shocks being significant across all quantiles for 

both groups of countries. On the other hand, oil supply shocks increase the spreads of the G10 

countries, but lower the spreads of oil-exporting countries, with the impact concentrating in the 

upper quantiles of spreads. We also test for nonlinearity by employing two-state Markov-switching 

modeling and find the significant influence of oil shocks mostly concentrates in a highly volatile 

state.  In addition, the impact of oil shocks on the changes of CDS spreads is sensitive to the global 

economic conditions and to the country’s dependence on oil. 

 Our results are beneficial for governments, corporations, and international organizations. 

The sensitivity of the sovereign CDS spreads to oil shocks underlines the importance of designing 

and structuring hedging strategies against this type of risk. Governments may benefit from the 

results in this study as they consider their reliance and exposure to oil shocks Moreover, our study 
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underscores the importance of assessing the nonlinearity between sovereign CDS and global 

determinants such as oil shocks.  
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Appendix A 

I. Summary Statistics of each Country’s Sovereign Debt 

The level of each country’s government debt is from the World Bank database and the percentage 
of debt to GDP is from the IMF database. The sample period is from 2009 – 2018. 

 Panel A – Government Debt in Billion of USD  
  N Mean Std. Dev. Min Max 
Belgium 10         518.2          31.6          482.1          570.6  
France 10      2,479.4        177.0       2,232.9       2,733.1  
Germany 10      2,679.7        254.5       2,408.0       2,994.9  
Italy 10      2,587.2        149.3       2,411.3       2,836.0  
Japan 10    11,870.0     1,242.9     10,166.0     14,205.4  
Netherlands 10         523.5          50.6          473.3          605.9  
Sweden 10         213.2          22.9          175.9          258.5  
Switzerland 10         282.7          21.8          238.8          304.9  
United Kingdom 10      2,237.0        333.7       1,525.5       2,640.2  
United States 10    17,600.9     2,862.0     12,527.2     21,375.4  
Iraq 10          91.1          17.0           74.1          113.8  
Kazakhstan 10          27.1           9.1           11.8           40.4  
Russia 10         232.9          60.8          121.0          331.7  
UAE 10          66.8           6.7           61.0           79.1  

 

Panel B – Government Debt as a Percentage of GDP 
  N Mean Std. Dev. Min Max 

Belgium 10 103.7 2.8 99.5 107.5 
France 10 92.5 5.6 83.0 98.4 
Germany 10 73.8 6.9 61.7 82.3 
Italy 10 125.5 7.9 112.5 132.2 
Japan 10 226.9 12.7 201.0 237.1 
Netherlands 10 61.5 5.3 52.4 68.0 
Sweden 10 40.4 2.6 37.2 45.0 
Switzerland 10 42.7 1.0 40.5 44.1 
United Kingdom 10 82.6 7.7 63.7 87.9 
United States 10 101.6 6.2 86.7 106.8 
Iraq 10 51.1 17.2 32.0 87.4 
Kazakhstan 10 15.3 4.9 10.2 21.9 
Russia 10 13.6 2.5 9.9 16.4 
UAE 10 19.0 2.7 15.5 24.1 
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Appendix B 

I. Stock Exchanges 

This table reports the stock exchanges used to compute the domestic stock market return variable 
(St. Return) in our analyses. 

Country Stock Exchange 
USA Dow Jones  
UK FTSE 100 
France CAC 40 
Germany DAX 
Italy FTSE MIB 
Japan Nikkei 225 
Belgium BEL 20 
Netherlands AEX 
Sweden OMX Stockholm 30 
Switzerland Swiss Market Index 
Russia MXRU Russia stock 
Iraq Iraq Stock Exchange (ISX) 
UAE Abu Dhabi Securities Market General Index 
Kazakhstan Kazakhstan Stock Exchange Index KASE 
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Table 1: Summary Statistics of CDS Spread Changes 

This table presents summary statistics of the variables used in the analyses. Panels A and B summarize 
the daily CDS spread change for the G10 countries and the major oil-exporting countries, respectively, 
and Panel C summarizes the control variables. Spreads are reported in basis points. St. Return is the 
daily return for each country’s stock market, FX Rate is the exchange rate for each country against the U.S. 
dollar. TedRate is the TED spread, VIX is the CBOE volatility index, Oil Realized Volatility is the square 
root of the sum of squared five-minute returns of oil futures prices. V2X is the Euro Stoxx 50 Volatility 
index, Oil price is the one-month price of oil future contract, Demand is a shock to the demand side of oil, 
Supply is a shock to the supply side of oil, both shocks constructed based on Ready’s (2018) method. 
S&P500 is the S&P 500 index return, German Bond is the German 10-year Bond yield, FedFund is the 
effective Federal Fund rate, Euro. Repo is the daily rate of the European Repo, Treasury is the 10-year U.S. 
Treasury yield. A list of the countries’ stock market is provided in Appendix A. The sample period is 
from July 2009 to December 2018 for the G10 countries and from February 2011 to December 2018 
for the major oil-exporting countries. The oil-exporting countries are Russia, Iraq, UAE, and 
Kazakhstan.  

Panel A – Daily Change of CDS Spread for G10 Countries 
       N Mean Std. Dev.     Min    Max 

All 24,754 -0.004 3.68 -72.50 109.00 
Belgium 2,476 -0.010 4.59 -57.52 37.14 
France 2,476  0.002 3.16 -30.28 23.30 
Germany 2,476 -0.007 1.54 -14.50 11.13 
Italy 2,476  0.051 9.27 -72.50 109.00 
Japan 2,476 -0.009 1.97 -17.36 19.28 
Netherlands 2,476 -0.012 1.78 -14.41 15.44 
Sweden 2,476 -0.018 1.22 -7.76 8.69 
Switzerland 2,470 -0.020 1.75 -17.06 43.73 
UK 2,476 -0.012 1.61 -17.92 13.66 
USA 2,476 -0.005 1.26 -10.47 12.47 

 
 
Panel B – Daily Change of CDS Spread for Oil-Exporting Countries 
  N Mean  Std. Dev.          Min        Max 
All 8,180 0.017 10.02 -105.09 304.78 
Iraq 2,059 0.079 16.93 -105.09 304.78 
Kazakhstan 2,059 -0.039 6.46 -51.41 51.31 
Russia 1,981 0.037 8.27 -88.41 66.96 
UAE 2,059 -0.016 2.18 -14.84 13.79 
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Table 1: (Continued) 

Panel C – Control Variables 

 
  N Mean Std. Dev. Min Max 
St. Return 24,165 0.023 1.278 -13.923 12.195 
ΔFX Rate 24,747 0.001 0.188 -3.940 3.300 
ΔTedRate 24,330 0.000 0.015 -0.080 0.090 
ΔVIX 24,700 0.000 1.593 -12.940 20.010 
ΔV2X 24,299 -0.015 1.640 -10.937 12.783 
Demand 24,700 0.000 0.972 -5.764 3.949 
Supply 24,700 -0.001 1.575 -7.742 8.236 
S&P500 Return 24,720 0.045 0.924 -6.663 4.741 
ΔGerman Bond 24,760 -0.001 0.043 -0.257 0.229 
ΔFedFund 24,760 0.430 0.001 0.023 -0.150 
ΔEuro. Repo 24,660 0.460 0.000 0.013 -0.250 
ΔTreasury 24,760 2.490 0.000 0.049 -0.200 
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Table 2: Correlation Between the Main Variables 

Panel A reports the correlation between changes in the 5-year sovereign CDS spread for each of the countries in our sample and Panel 
B reports the correlation between the explanatory variables used in the analyses. St. Return is the daily return for each country’s stock 
market (described in Appendix A), FX Rate is the exchange rate for each country’s currency against the U.S. dollar. TedRate is the TED 
spread, VIX is the CBOE volatility index, S&P500 is the S&P 500 index return, V2X is the Euro Stoxx 50 Volatility index, German 
Bond is the German 10-year Bond yield, FedFund is the effective Federal Fund rate, Euro. Repo is the daily European Repo rate, 
Treasury is the 10-year U.S. Treasury yield. Demand is a shock to the demand side of oil, and Supply is a shock to the supply side of 
oil, both shocks constructed based on Ready’s (2018) method. Correlations in bold are significant at the 5% level or higher.The sample 
period is from July 2009 to December 2018 for the G10 countries and February 2011 to December 2018 for the oil-exporting countries. 

Panel A – The Correlation Between Daily Changes in Sovereign CDS Spreads 
 USA UK France Germany Italy Japan Belgium Netherlands Sweden Switzerland Russia Iraq UAE 

UK 0.23             

France 0.21 0.65            

Germany 0.22 0.69 0.79           

Italy 0.17 0.55 0.70 0.59          

Japan 0.13 0.34 0.33 0.37 0.31         

Belgium 0.22 0.64 0.80 0.74 0.70 0.31        

Netherlands 0.21 0.6 0.71 0.72 0.58 0.34 0.69       

Sweden 0.23 0.52 0.56 0.57 0.45 0.28 0.56 0.57      

Switzerland 0.08 0.40 0.35 0.39 0.25 0.26 0.36 0.38 0.31     

Russia 0.13 0.34 0.35 0.35 0.36 0.35 0.33 0.32 0.25 0.17    

Iraq 0.02 0.08 0.09 0.07 0.09 0.11 0.07 0.05 0.06 0.03 0.13   

UAE 0.14 0.29 0.28 0.32 0.28 0.35 0.29 0.29 0.22 0.19 0.40 0.09  

Kazakhstan 0.14 0.37 0.38 0.40 0.36 0.36 0.38 0.37 0.29 0.19 0.65 0.12 0.43 
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Table 2: (Continued) 
 
Panel B – The Correlation Between the Explanatory Variables Used in the Analyses 

 

 St. Return FX Rate TedRate VIX V2X S&P 
500 

German 
Bond FedFund Euro. 

Repo Treasury Demand 

ΔFX Rate -0.050           

ΔTedRate -0.030 -0.024          

ΔVIX -0.460 -0.080 0.004         

ΔV2X -0.620 -0.075 0.001 0.570        

S&P500 Return 0.570 0.082 -0.029 -0.830 -0.540       

ΔGerman Bond 0.390 0.072 -0.040 -0.280 -0.380 0.350      

ΔFedFund -0.024 0.004 0.049 0.014 0.004 -0.020 0.010     

ΔEuro. Repo 0.010 -0.001 -0.008 -0.010 0.010 0.020 0.030 -0.001    

ΔTreasury 0.310 0.145 -0.070 -0.360 -0.340 0.440 0.630 0.020 0.020   

Demand 0.020 0.010 0.030 -0.020 0.050 0.030 0.001 -0.023 -0.030 0.030  

Supply 0.010 -0.010 -0.020 0.010 -0.010 0.000 0.020 0.030 0.010 0.010 0.000 
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Table 3: Pooled and Panel Regressions  

This table reports the estimates for a pooled OLS regression model and a panel regression model with 
fixed effects of the following model: 

∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡 =  𝛽𝛽0,𝑖𝑖 + 𝛽𝛽1∆𝐶𝐶𝐷𝐷𝑆𝑆𝑖𝑖,𝑡𝑡−1 + �𝛽𝛽2,𝑗𝑗𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑆𝑆𝐷𝐷𝑉𝑉𝐶𝐶𝑗𝑗,𝑖𝑖,𝑡𝑡 + �𝛽𝛽3,𝑗𝑗𝐺𝐺𝐺𝐺𝐷𝐷𝐺𝐺𝐴𝐴𝐺𝐺𝑗𝑗,𝑡𝑡

𝑑𝑑

𝑗𝑗=1

+

 

𝑑𝑑

𝑗𝑗=1

 

𝛾𝛾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡−1 +  𝛿𝛿𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑡𝑡−1 +  𝜀𝜀𝑖𝑖,𝑡𝑡 

ΔCDSi,t is the daily change in sovereign CDS spread of countries denoted by i over days denoted by 
t, and  ΔCDSi,t-1 is the one day lagged change in spreads. DOMESTICj,i,,t  is the two control variables 
included for each country: the daily return on each country’s stock market (St. Return), and the daily 
change in the exchange rate of each country’s currency against the U.S. dollar (ΔFX Rate). GLOBALj,t 
is the set of global control variables: the daily change in the CBOE volatility index (ΔVIX ), the daily 
S&P 500 index return (S&P500 Return), the daily change in the German 10-year Bond yield 
(ΔGerman Bond), the daily change in the effective Federal Fund rate (ΔFedFund), the daily change 
in the European Repo rate (ΔEuro. Repo), the daily change in the 10-year U.S. Treasury yield 
(ΔTreasury), the daily change in the TED spread (ΔTedRate), and the change in the Euro Stoxx 50 
Volatility index (ΔV2X). Demandt-1 is the one day lagged shock to the demand side of oil, and Supplyt-

1 is the one day lagged shock to the supply side of oil, both shocks constructed as in Ready (2018). 
We report results separately for the G10 countries (excluding Canada) and for a sample of major oil-
exporting countries. The major oil-exporting countries include Russia, Iraq, UAE, and Kazakhstan. 
(We exclude ΔTedRate and ΔV2X from our oil-exporters model.) We report robust standard errors in 
parentheses below each estimate. ***, **, * indicate significance at the 1%, 5%, and 10%, respectively. 
The sample period is from July 2009 to December 2018 for the G10 countries and from February 
2011 to December 2018 for the oil-exporting countries.  
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Table 3: (Continued) 

 G10 Countries  Oil-Exporting  Countries 
 Pooled OLS  Panel  Pooled OLS  Panel 

Intercept -0.005  0.223**  -0.004  0.386** 
 (0.021)  (0.068)  (0.121)  (0.120) 
ΔCDSi,t-1 0.122***  0.121***  -0.088***  -0.089 
 (0.028)  (0.012)  (0.012)  (0.051) 
St. Returni,t -1.106***  -1.106*  -0.013  -0.013 
 (0.055)  (0.523)  (0.008)  (0.015) 
∆FX Ratei,t -0.592***  -0.584*  0.070**  0.070 
 (0.088)  (0.282)  (0.031)  (0.088) 
∆VIXt 0.024  0.024  0.097  0.096 
 (0.047)  (0.060)  (0.139)  (0.077) 
S&P500 Returnt 0.233***  0.229  -1.529***  -1.527** 
 (0.072)  (0.268)  (0.254)  (0.461) 
ΔGerman Bondt -10.991***  -11.026**  -14.443***  -14.279** 
 (1.086)  (4.420)  (3.702)  (3.203) 
ΔFedFundt -1.642**  -1.609**  -6.329  -5.956** 
 (0.647)  (0.606)  (5.292)  (1.663) 
ΔEuro. Repot -6.928  -7.171**  3.589  3.601 
 (4.316)  (3.014)  (7.699)  (2.136) 
ΔTreasuryt -1.001  -0.956  0.798  0.828 
 (0.857)  (0.848)  (3.609)  (3.677) 
ΔV2Xt 0.001  0.002     
 (0.027)  (0.098)     

ΔTedRatet 1.710  1.607     
 (1.389)  (1.030)     

Demandt-1 -0.114***  -0.121***  -1.292***  -1.287** 
 (0.030)  (0.023)  (0.128)  (0.374) 
Supplyt-1 0.036**  0.035**  -0.151**  -0.149** 
 (0.014)  (0.011)  (0.074)  (0.034) 
Country FE No  Yes  Yes  No 
Year FE No  Yes  Yes  No 
R2 0.21  0.21  0.05  0.05 
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Table 4: Quantile Regression Model of Daily Spread Changes 

This table reports estimates for a quantile regression daily changes in sovereign CDS spreads on oil 
demand and supply shocks. DOMESTICj,i,t and GLOBALj,t are the set of control variables described 
in Table 3 and in the text. Demandt-1 is the one day lagged shock to the demand side of oil, and 
Supplyt-1 is the one day lagged shock to the supply side of oil, both shocks constructed as in Ready 
(2018).  Panel A includes all the G10 countries except for Canada, and Panel B includes Russia, Iraq, 
UAE, and Kazakhstan. We report robust standard errors in parentheses below each estimate. ***, **, * 

indicate significance at the 1%, 5%, and 10%, respectively. The sample period is from July 2009 to 
December 2018 for the G10 countries and from February 2011 to December 2018 for the oil-
exporting countries. 

Panel A: G10 Countries 
                                                                           Quantile      
 0.25 0.50 0.75 
Intercept -0.685*** -0.014** 0.656*** 
 (0.017) (0.005) (0.016) 
ΔCDSi,t-1 0.066*** 0.066*** 0.092*** 
 (0.023) (0.017) (0.021) 
Demandt-1 -0.097*** -0.059*** -0.080*** 
 (0.013) (0.006) (0.008) 
Supplyt-1 0.013** 0.003 0.017** 
 (0.005) (0.004) (0.006) 
    

DOMESTICj,i,t   YES YES YES 
GLOBALj,t YES YES YES 

 

Panel B: Oil-Exporting Countries 
Quantile 

 0.25 0.50 0.75 
Intercept -2.318*** -0.097* 2.801*** 
 (0.217) (0.057) (0.239) 
ΔCDSi,t-1 0.007 0.014* 0.029*** 
 (0.018) (0.008) (0.008) 
Demandt-1 -0.458*** -0.338*** -0.641*** 
 (0.104) (0.043) (0.116) 
Supplyt-1 0.002 -0.041** -0.082* 
 (0.041) (0.016) (0.045) 
DOMESTICj,i,t YES YES YES 
GLOBALj,t YES YES YES 
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Table 5: Transition Probabilities, Expected Duration and other Indicators  

This table reports transition probabilities of a Markov Switching panel regression model of daily 
changes in CDS spreads on oil demand and supply shocks. The transition probabilities are reported 
as 𝑃𝑃𝑖𝑖𝑖𝑖. The expected duration of being in state i are reported as 𝐷𝐷𝐷𝐷𝑖𝑖 i.e., DU1 for state 1 and DU2 for 
state 2. Sigma 1 and Sigma 2 are the standard deviation of state 1 and 2, respectively. The maximized 
log-likelihood value is denoted as LL. The RCM is the regime classification measure. The G10 
sample includes all the G10 countries except for Canada, and the Oil-exporting countries sample 
includes Russia, Iraq, UAE, and Kazakhstan. ***, **, * indicate significance at the 1%, 5%, and 10%, 
respectively. The sample period is from July 2009 to December 2018 for the G10 countries and from 
February 2011 to December 2018 for the oil-exporting countries. 

 

  

 P11 P12 P21 P22 DU1 DU2 Sigma 1 Sigma 2 LL RCM 

G 10 0.97 0.03 0.10 0.90 32.15 9.98 0.82*** 7.2*** -44,187.83 0.002 
Oil-
Exporting 
Countries 

0.94 0.06 0.19 0.81 16.2 5.15 2.58*** 20.11*** -20,505.46 0.005 



37 
 

Table 6: Markov Switching Panel Model 

This table reports estimates of a Markov Switching panel regression model of daily changes in 
sovereign CDS spreads on oil demand and supply shocks. DOMESTICj,i,t and GLOBALj,t are the set 
of control variables described in Table 3 and in the text. Demandt-1 is the one day lagged shock to the 
demand side of oil, and Supplyt-1 is the one day lagged shock to the supply side of oil, both shocks 
constructed as in Ready (2018). The G10 sample includes all countries except for Canada, and the 
major oil-exporting countries’ column includes the following countries: Russia, Iraq, UAE, and 
Kazakhstan. ***, **, * indicate significance at the 1%, 5%, and 10%, respectively. The sample period is 
from July 2009 to December 2018 for the G10 countries and from February 2011 to December 2018 
for the oil-exporting countries. 
 

State 1  G 10  Exporting Countries 
     

Demandt-1       -0.072***      -0.259*** 
  (0.007)  (0.047) 
Supplyt-1  0.007   -0.031 
   (0.004)  (0.026) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 

State 2  G 10  Exporting Countries 
     

Demandt-1       -0.658***       -2.484*** 
  (0.092)  (0.428) 
Supplyt-1     0.114*      -0.532** 
  (0.063)  (0.261) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 
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Table 7: The Effect of Global Economic Conditions on the Relation Between Soverign CDS 

Spreads and Oil Shocks 

 
This table reports estimates for a panel regression model of daily changes in sovereign CDS spreads 
on oil demand and supply shocks based on the level of global economic activity. DOMESTICj,i,t and 
GLOBALj,t are the set of control variables described in Table 3 and in the text. Demandt-1 is the one 
day lagged shock to the demand side of oil, and Supplyt-1 is the one day lagged shock to the supply 
side of oil, both shocks constructed as in Ready (2018). We use the industrial production index to 
differentiate between high and low global economic activities (Hamilton, 2019). High and low global 
economic activities are defined as above and below the industrial economic index’s median. Panel A 
provides results for above median global economic activity and Panel B provide similar analysis for 
below-median global economic activity. The G10 sample includes all countries except for Canada, 
and the major oil-exporting countries’ column includes the following countries: Russia, Iraq, UAE, 
and Kazakhstan. ***, **, * indicate significance at the 1%, 5%, and 10%, respectively. The sample 
period is from July 2009 to December 2018 for the G10 countries and from February 2011 to 
December 2018 for the oil-exporting countries. 

 
Panel A: Above-Median Global Economic Activity 

  G 10  Exporting Countries 
     

Demandt-1  -0.056  -0.442 
  (0.031)  (0.199) 
Supplyt-1  0.023         -0.286*** 
  (0.020)  (0.047) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 

 
 
Panel B: Below-Median Global Economic Activity 

  G 10  Exporting Countries 
     

Demandt-1       -0.207***    -1.502** 
  (0.062)  (0.316) 
Supplyt-1       0.046**   0.094 
  (0.019)  (0.103) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 
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Table 8: The Effect of Countries’ Oil Dependency on the Relation Between Soverign CDS 

Spreads and Oil Shocks 

 
This table reports estimates for a panel regression model of daily changes in sovereign CDS spreads 
on oil demand and supply shocks based on the country’s reliance on oil imports/revenues. 
DOMESTICj,i,t and GLOBALj,t are the set of control variables described in Table 3 and in the text. 
Demandt-1 is the one day lagged shock to the demand side of oil, and Supplyt-1 is the one day lagged 
shock to the supply side of oil, both shocks constructed as in Ready (2018). For the G10 countries 
(reported in Panel A), we use the ratio of energy imports to total energy domestic use to differentiate 
between high and low imported oil dependency. For the oil-exporting countries (in Panel B), we use 
the ratio of oil rents to GDP to differentiate between high and low oil revenue dependency. The G10 
sample includes all countries except for Canada, and the major oil-exporting countries’ column 
includes the following countries: Russia, Iraq, UAE, and Kazakhstan. ***, **, * indicate significance at 
the 1%, 5%, and 10%, respectively. The sample period is from July 2009 to December 2018 for the 
G10 countries and from February 2011 to December 2018 for the oil-exporting countries. 

 
Panel A: G10 Countries 

 
 
Panel B: Oil-Exporting Countries 

 

  Dependence on Oil Imports 
  Above-Median  Below-Median 
     

Demandt-1        -0.188***  -0.150*** 
  (0.030)  (0.014) 
Supplyt-1        0.054**  0.027** 
  (0.022)  (0.011) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 

  Dependence on Oil Revenues 
  Above-Median  Below-Median 
     

Demandt-1     -0.517*       -1.102*** 
  (0.292)  (0.076) 
Supplyt-1       -0.142**   -0.140 
  (0.068)  (0.095) 
DOMESTICj,i,t  YES  YES 
GLOBALj,t  YES  YES 
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Figure 1: Greece Sovereign CDS Spread Level from May 2013 to December 2017 

 

 

 

 

  

On June 30, 2015, Greece 
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billion euros payment

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

5/
21

/2
01

3

7/
21

/2
01

3

9/
21

/2
01

3

11
/2

1/
20

13

1/
21

/2
01

4

3/
21

/2
01

4

5/
21

/2
01

4

7/
21

/2
01

4

9/
21

/2
01

4

11
/2

1/
20

14

1/
21

/2
01

5

3/
21

/2
01

5

5/
21

/2
01

5

7/
21

/2
01

5

9/
21

/2
01

5

11
/2

1/
20

15

1/
21

/2
01

6

3/
21

/2
01

6

5/
21

/2
01

6

7/
21

/2
01

6

9/
21

/2
01

6

11
/2

1/
20

16

1/
21

/2
01

7

3/
21

/2
01

7

5/
21

/2
01

7

7/
21

/2
01

7

9/
21

/2
01

7

11
/2

1/
20

17



41 
 
 

Figure 2: Sovereign CDS Spread Levels  

This figure graphs the 5-year sovereign CDS spread for the G10 countries (excluding Canada) 
from July 2009 to December 2018 and the 5-year sovereign CDS spread for our sample of oil-
exporting countries (Russia, Iraq, UAE, and Kazakhstan) from February 2011 to December 2018. 
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Figure 2 (Continued) 

Panel  B - Oil-Exporting Countries 
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Figure 3: Smoothed Probabilities for the High Volatility State from the Bivariate Markov-

Switching Model 
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