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Abstract

We employ a multi-factor analysis from both a firm-specific (microeconomic) and
market-specific (macroeconomic) perspective to examine the determinants of credit
default swap (CDS) spreads in the USA, the UK and Japan between 2005 and 2012.
We investigate both aggregate (cross-country) and individual market data so that a
comparative analysis can be performed. Our results reveal that (i) in general, Tobin’s
Q, stock market returns, and the risk-free interest rate possess significant explanatory
power for CDS spreads; (ii) the relationship identified is found to exist in all three mar-
kets with varying strength; (iii) despite the added information flow, the 2007-2009
financial crisis did not shorten the persistence (adjustment speed) of CDS spreads to
variations in our explanatory variables; and (iv) degree of firm leverage appears to
have a significant influence on CDS spreads. These results are robust to various model
specifications. Synthesizing our overall results, we maintain that to reap the benefits
of using CDSs as a risk management tool, greater attention should be devoted to sup-
porting a stable market (economic and financial) environment. This paper contributes
to elucidate how firm performance and macroeconomic conditions play a significant
role in explaining CDS spreads.
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1 Introduction

Credit default swaps (CDSs) were first introduced around 1994 by the investment
bank JP Morgan and have grown substantially since. As of end-June 2016, the notional
amount of outstanding CDS contracts stood at US$11.8 trillion and the market value of
CDS stood at US$342 billion in gross terms and US$97 billion in net terms. Although
the notional amounts of CDS continued to decline from end-June 2016, owing to
decreased activity between reporting dealers, by end-June 2018, total notional amounts
still stood at $8 trillion (BIS 2018). CDSs serve as a form of insurance against the
occurrence of a borrower’s default. A CDS contract entails the purchaser (protection
buyer/lender of a loan) paying a premium to the issuer (an insurance company or
a financial institution) against the default of the borrower. If no default occurs, the
purchaser makes premium payments for the duration of the contract, while in the case
of default, the issuer pays the CDS purchaser for the loss, and the contract closes.
The premium that the purchaser pays in this contract is calculated as the CDS spread.
Similar to other insurance products, the amount of default risk is priced in the spread.
Any changes in factors that could impact the perceived level of risk, or in the case of a
CDS contract, the probability of a borrower (reference entity) default, will be reflected
in the CDS spread. Considering the significant use of CDSs as a risk management tool
among financial markets and institutions since its development, a fuller understanding
of CDS spread determinants will help to enhance the pricing and structuring of CDS
contracts.

This paper uses a structural model setting to examine firm-specific and market-
specific determinants of CDs spreads. To facilitate a comparative study, we select the
three largest CDS markets—the USA, the UK, and Japan.! The paper examines the
determinants of CDS spreads using two approaches. Firstly, we employ a multi-factor
analysis from both firm-specific (microeconomic) and market-specific (macroeco-
nomic) perspectives. Secondly, we investigate both aggregate and individual market
data so that a comparative analysis can be performed. Our overall empirical results
reveal that (i) Tobin’s Q, stock market returns, and the risk-free interest rate pos-
sess significant explanatory power for CDS spreads; (ii) the relationship identified in
(1) is found to exist in all three markets with varying strength; (iii) the 2007-2009
financial crisis did not altered the persistence of spreads (adjustment speed) of CDS
spread to changes in our explanatory variables; and (iv) firm leverage appears to have
a significant influence on CDS spread determinations.

' Most of the extant literature focus on US data (Annaert et al. 2013; Baum and Wan 2010; Tang and Yan
2007; Doshi et al. 2013; Galil et al. 2014; Ericsson et al. 2009; Avramov et al. 2007; Bai and Wu 2016).
The literature on non-US markets is more limited (Abid and Naifar 2006; Coro et al. 2013; Chiaramonte
and Casu 2013; Blanco et al. 2005; Doshi et al. 2017; Monfort and Renne 2013).
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This paper advances the study of CDS determinants in four important ways. First,
although influence of macroeconomic conditions has been tested in previous work
such as Duffie et al. (2007), Tang and Yan (2006), and Baum and Wan (2010), under
a single country setting, our empirical testing entails three individual CDS markets so
that country-specific characteristics can be captured and compared. Second, similar to
Stulz (2010), Di Cesare and Guazzarotti (2010), and Chiaramonte and Casu (2013),
the potential impact of the 2007-2009 financial crisis on the CDS market is exam-
ined. Third, CDS spread movement dynamics are also inspected through a first-order
autoregressive (1st-order Auto) process. Finally, firm leverage effect is included as a
robustness check.

The remainder of this paper is organized as follows: Section 2 reviews the previous
literature on CDS spreads. Section 3 presents a description of our research design which
comprises model specification, variables used, and data. In Sect. 4, we analyse the
empirical results. Section 5 discusses the robustness test, and Sect. 6 is the conclusion.

2 Determinants of CDS spreads

The literature on CDS spreads can be grouped according to the modelling approach
used or explanatory variables employed. Here we discuss both groups.

2.1 Structural versus reduced-form models

Structural models closely relate to the option pricing model originally developed by
Black and Scholes (1973) and Merton (1974). These models are constructed on the
assumption that CDS spreads are driven by the degree of default risk of the reference
entity. Hence, any factors that impact on the reference entity’s probability of default
will cause adjustments to its risk premium. This relationship between CDS spread and
credit risk factors has been studied by a number of authors including: Annaert et al.
(2013), Aunon-Nerin et al. (2002), Abid and Naifar (2006), Eichengreen et al. (2012),
Longstaff et al. (2005), Blanco et al. (2005), Tang and Yan (2006), Chiaramonte and
Casu (2013), Baum and Wan (2010), Ericsson et al. (2009), Avramov et al. (2007), Di
Cesare and Guazzarotti (2010), Bai and Wu (2016), and Galil et al. (2014).

Reduced-form models, typically using an event study approach, focus on exam-
ining random shocks that influence CDS spreads. Whereas structural models assume
a deterministic relationship between CDS spread and factors that could change firm
values and their default probability, reduced-form models view default as determined
by exogenous random shocks. Studies that use the reduced-form approach include
Lando (1998), Jarrow et al. (1997), Hull and White (2001), Duffie and Lando (2001),
Zhang et al. (2009), Doshi et al. (2013), Augustin and Tégongap (2016). Despite their
simplicity, reduced-form models have been criticized for the lack of an economic
rationale in explaining their results (Alexopoulou et al. 2009). As such, the majority
of researches on the determinants of CDS spreads have focused on using structural
models that employ firm- and market-specific factors to explain spreads
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2.2 Explanatory variables investigated

The key underlying assumption of the structural models is that any factors that alter a
firm’s value will directly or indirectly affect its ability to meet future debt repayments
and hence its default probability. Since a reference entity’s default risk is priced in the
CDS spread, these factors should contain important information about the pricing of
its spread vis-a-vis credit risk. Indeed, according to the structural models, CDS spread
serves as an indicator of a firm’s credit risk, and the market’s ability to correctly price
this risk is fundamental to the smooth functioning of both the CDS and debt markets. A
substantial number of literatures use structural models to investigate the determinants
of CDS spreads. One of the earliest studies by Collin-Dufresne et al. (2001) investi-
gates monthly US bond data and finds that firm leverage and implied volatility together
possess 25% explanatory power for CDS spread changes. Aunon-Nerin et al. (2002)
examine both firm- and market-specific variables (such as asset volatility, stock price,
leverage, credit ratings, and market capitalization) and find that taken together they
explain up to 82% of CDS spreads. Similarly, Abid and Naifar (2006) include credit
ratings, CDS contract maturity, stock volatility, risk-free interest rates and yield curves
to investigate the spreads and find that their model explains 60% of the variation in
European CDS pricing with credit ratings found to be the most influential factor. Using
European reference entities, Coro et al. (2013) identify liquidity as a critical deter-
minant of CDS price changes. Chiaramonte and Casu (2013) investigate bank CDS
determinants. Using bank performance (ROE, ROA) and various balance sheet indi-
cators (such as net loan/deposits, liquid assets/deposits, among others), they find that
while balance sheet ratios vary strongly over time, liquidity variables appear to have the
most significant impact on CDS pricing after the 2007-2009 crisis period. Focusing on
US reference entities, Baum and Wan (2010) examine how macroeconomic uncertainty
as measured by GDP growth, and various firm-specific variables (stock values, volatil-
ity and returns, ROE, dividend payout, and credit ratings) influence CDS spreads. They
find that macroeconomic uncertainty is an important determinant and the effects of
dividend payout and ROE differ greatly according to issuers’ credit rating. Galil et al.
(2014) again study the determinants of US CDS spreads using a similar array of both
firm-specific and common market-specific variables, and they find that after control-
ling for firm-specific effects, market factors have greater explanatory power. Taking
all this literature together, while some studies show that firm-specific factors are more
important in explaining variations in CDS spreads, others suggest that market-specific
(macroeconomic) factors may be just as important. With a clear objective of adding
evidence to elucidate the study of CDS determinants, we perform further investigations
in a cross-country setting using information from the three largest CDS markets.

3 Data and research design
3.1 Data

We collect data from Bloomberg and perform applicable calculations to generate the
required variables. The full sample covers the period from March 2005 to December
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2012. While daily CDS spreads and stock market prices are available, GDP figures are
announced quarterly. Firm-level data are mostly collected from financial statements
such as balance sheets and income statements. However, the publication of these state-
ments varies across countries. Both Japan and the USA provide us with the quarterly
data that we require; however, because only semi-annually statements are available
in the UK, we adopt the linear interpolation approach used in Collin-Dufresne et al.
(2001), Tang and Yan (2007), and Ericsson et al. (2009), to obtain UK quarterly data.
The initial sample includes all 5-year CDS spread data, but we omit any reference
entities that either do not have data covering the entire sample period or have inactive
CDS spread movements for four or more consecutive quarters. This leaves us with 444
single-name reference entities and a final sample of 14,208 quarterly observations in
a balanced panel format.

3.2 Model specification

Our investigation of the explanatory power of both firm-specific and market-specific
variables for CDS spreads is based on a structural modelling approach. We use a
framework that is similar to Collin-Dufresne et al. (2001), Avramov et al. (2007),
Ericsson et al. (2009), Baum and Wan (2010), Galil et al. (2014), and among others.
We examine the explanatory power of six variables for CDS spread and detect their
statistical significance on the proposed relationship through five different perspectives.
First, we empirically test for the hypothesized relationship by examining the aggregate
data of the three countries. Second, we study the relationship at the individual country
level. Third, we test for the impact of the 2007-2009 financial crises on the relationship.
Fourth, we analyse the speed of CDS spread adjustment to changes in the explanatory
variables. Finally, we assess the existence of a firm leverage effect. Through the use of
these six explanatory variables, we extend the recent models of Cor0 et al. (2013), and
Galil et al. (2014). Furthermore, by re-testing the influence of leverage on spreads (as
done in earlier work of Collin-Dufresne et al. 2001 and Aunon-Nerin et al. 2002), we
offer a better understanding of its role in CDS spread formation and provide evidence
of result robustness simultaneously.

Our first empirical model entails the use of Eq. (1) which primarily follows factors
employed by Tang and Yan (2007), Acharya and Johnson (2007), and Pires et al.
(2011):

CDS}, = & + @ iROE}, + xTOBQ,, + 23GDPQ0Q + a4SWP/
+asSTKR} + asSTKV] + y Firm Fixed Effects!
+ 1 AR(D)! + 97, (1

where CDS} | represents the CDS spread of reference entity i at time ¢. The total

number of reference entities is 444, with 48 for the UK; 176 for Japan; 220 for the
USA, whereas n= 1 (UK); 2 (Japan); 3 (USA); and 1 + 2+3 (aggregate).2 ROE and
TOBQ are the two firm-specific variables indicative of the performance of firm i at

2 Aggregate market equals to sum of the three individual markets.
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time t. GDPQoQ, SWP, STKR, and STKV are market-specific variables representing
the economic/financial conditions of the particular market. v is the idiosyncratic error
term.

To take into account the cross-sectional and time-series dimensions nature of our
dataset, a balanced panel data approach is adopted. We estimate Eq. (1) using firm
fixed-effect least squares with cross-section seemingly unrelated regressions (SUR)
robust standard error method to control for heteroscedasticity and autocorrelation.
Cross-sectional dependence (CD) is a common problem in cross-country panels with
various cross sections (firms), especially when countries and/or firms are somehow
interconnected and spill-over effects can emerge. To test for CD in the model residuals,
we apply: Breusch—Pagan Chi-square, Pearson LM Normal, and Pearson CD Normal
tests.> All three tests produce p value of 0.000; hence, we reject the null hypothesis of
cross-sectional dependence, and it suggests that correlations among residuals could
be a concern in our model which could potentially bias our estimators. Considering
these test results, we use the cross-section SUR approach to produce more efficient
estimators.* In Eq. (1), we also include a first-order autoregressive (AR(1)) term to
facilitate the testing for the speed of CDS adjustments to changes in the explanatory
variables. To fully utilize our dataset, based on the assumption that all three markets
are homogenous, i.e. these three-market sample data can be considered as originated
from a single zone, we firstly run regression on the aggregate sample. This assumption
is then relaxed, and the three individual markets are separately tested for their unique
country-specific characteristics. Another reason for performing regressions on the
three national CDS markets independently is due to the fact that the existence of
country-specific effect may be concealed if only aggregate data are examined. To
identify these potential market differences, we continue to maintain the hypothesized
relationship as stipulated in Eq. (1)° for the three individual markets, and indeed if
market-specific characteristics exist, they can be observed through the number and
magnitude of those statistically significant estimated coefficients among the three
markets.

3.3 Explanatory variables

To investigate the hypothesized relationship specified in Eq. (1), we have CDS spread
levels (CDS) as the dependent variable and six explanatory variables. Serving as
explanatory variables, we have four market-specific factors which comprise two firm-
specific performance measures (ROE, Tobin’s Q); two economic indicators (GDP
quarter-over-quarter growth, 5-year zero swap interest rate); and two stock market
indicators (stock market return, stock market volatility). Additionally, to aid the inspec-
tion of CDS spread persistence, the model is supplemented by an (AR(1)) term. The
reasons for our choice of these explanatory variables are further explained below.

3 In the software—Eviews, these three tests are available for testing cross-sectional dependence. They are
based on the null hypothesis of cross-sectional independence.

4 See Sarafidis and Wansbeek (2012) for details of the SUR approach.
5 The same reasoning applies to Eq. (2) presented later in the paper.
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3.3.1 Firm-specific variables

Following Baum and Wan (2010), Chiaramonte and Casu (2013), and Galil et al.
(2014) our first firm-specific variable is the return on equity (ROE) ratio, which is
computed by dividing a firm’s net income by its total equity. ROE measures a firm’s
profitability in terms of the return to shareholders on their equity. Given its formation,
a firm with a high ROE ratio signals strong financial performance, and hence, a lower
probability of a default event will occur, and therefore a lower CDS spread should
be observed; in other words, a negative relationship between CDS and ROE should
transpire.

The second firm-specific performance indicator that we have chosen is Tobin’s Q
(TOBQ). Tobin’s Q is measured as a ratio representing the sum of the market value
of the firm’s equity and book value of its debt to its total assets. TOBQ is frequently
used to gauge the replacement cost of a firm’s assets. The reference point of TOBQ
is 1, that is, the current value of a firm’s assets exactly matches its replacement cost.
Inasmuch, a TOBQ value greater than 1 suggests that the firm is performing well,
whereas a value of smaller than 1 tells us otherwise. Based on this premise, we expect
a negative relationship between CDS and TOBQ. Specifically, we maintain that when
a firm is performing well as shown by a high TOBQ ratio, the probability of a credit
default declines and the value of the CDS falls.

3.3.2 Market-specific variables

We use market-specific variables which represent macroeconomic conditions (e.g.
Coro et al. 2013; Chiaramonte and Casu 2013; Baum and Wan 2010; Duffie et al. 2007;
Abid and Naifar 2006; Korajczyk and Levy 2003; Fama and French 1989). In this paper,
a country’s market-specific effect on CDS spread is examined in two perspectives:
general economic (GDP, risk-free interest rate) and financial (stock market return,
stock market volatility) effects.

We capture the general economic condition of a country through two vari-
ables—GDP growth and the risk-free interest rates. As agreed in Tang and Yan (2006),
fluctuations in GDP are important indicators of a country’s economic conditions. More
recently, studies (Darracq-Paries and De Santis 2015; Bleaney et al. 2016; De San-
tis 2016; Krishhnamurthy and Muir 2015; Mian et al. 2015; Bordalo et al. 2015;
Lopez-Salido et al. 2016) have found statistical effects of economic condition on the
fluctuations in credit spreads. To measure GDP growth, we use quarter-over-quarter
growth rate (GDPQoQ), whereas the risk-free interest rate is proxied by the 5-year
zero swap rate (SWP). When an economy grows, a rising GDPQoQ emerges and busi-
ness confidence expands together with greater business opportunities; this leads to
improvements in firm profitability. Again, with rising profits, firms’ abilities to make
debt payments are boosted, and hence, a fall in default risk premium is anticipated
and CDS spread falls. Therefore, a negative connection between CDS and GDPQoQ
is expected.

The effect of risk-free interest rates has been studied by Longstaff and Schwartz
(1995), Abid and Naifar (2006), Collin-Dufresne et al. (2001), Doshi et al. (2013),
Ericsson et al. (2009), and Blanco et al. (2005). They show that the risk-free rate
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contains information about CDS spreads. As a proxy for the risk-free interest rate, we
choose the 5-year zero swap rate (SWP)° which determines the risk-adjusted drift of
firm value—an increase in the risk-free rate reduces risk-adjusted default probabilities,
and hence, CDS spread falls. We therefore expect a negative relationship between the
risk-free rate and CDS spreads.

The findings of Abid and Naifar (2006), Galil et al. (2014), Collin-Dufresne et al.
(2001), and Acharya and Johnson (2007) demonstrate that stock market returns and
volatility are important indicators of changes in the business climate. We calculate
stock market returns (STKR)” by using the stock index closing price (P) of the relevant
stock exchange.® Under a strong business environment, a higher stock market return
signals that generally firms are performing well; therefore, the default risk associated
with their debt payments will be lower. We expect a negative relationship between
CDS and STKR, since as economic confidence rises, stock market return increases
and CDS should fall.

Unlike Collin-Dufresne et al. (2001), Doshi et al. (2013), and Galil et al. (2014),
where the CBOE Volatility Index (VIX) is used to represent stock market volatility,
since our sample embraces three different country data, we compute our stock market
volatility (STKV) through the use of a GARCH (1,1) model® for the three individual
markets. Our volatility measure is similar to that of Byrne and Davis (2005), and Driver
et al. (2005). According to Merton (1974)’s structural model of default, !0 corporate
debt securities resemble those of a short put option on a firm’s assets and a risk-
free loan. Following the same vein of analysis, as stock market volatility increases,
the related option values also increase, so asset volatility rises; this leads to a greater
probability of default and results in a higher CDS spread. Alternatively, it is not difficult
to see that a volatile stock market creates a higher degree of business uncertainties
which will adversely affect the likelihood of firm default. Overall, we postulate a
positive relationship between CDS and STKV because as business climate instability
increases, stock market volatility increases, and a rise in CDS follows.

3.3.3 Overall variable summary

Table 1 displays the predicted signs of the six explanatory variables previously dis-
cussed.

Figure 1 graphically displays the relationships among our four market-specific
variables in the three countries over time. From the three panels, we observe that
stock market returns fluctuate more than stock market volatility, GDP growth and
swap rate. Another noteworthy feature is the much-increased movements in these four

6 These are S-year government CDS spreads, sometimes also called the LIBOR zero rates, which are
closely associated with the opportunity cost of capital. Blanco et al. (2005) provide a clear discussion on
the rationale for using these swap rates as risk-free rates.

7 STKR; = In( ).

8 FT100, Nikkei 225, and S&P500 for the UK, Japan, and the USA, respectively.

9 We use a GARCH (1, 1) model that takes into account shocks from the prior period and the variance from
the last period. More detailed descriptions of this model can be found in Li (2007).

10 For a detailed discussion of the model, see Sundaresan (2013).
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Table 1 Explanatory variables and predicted signs on estimated coefficients

Explanatory variable Description Dependent variable CDS
ROE Return on equity —

TOBQ Tobin’s Q —

GDPQoQ GDP quarter-over-quarter growth rate -

SWP Swap rate -

STKR Stock market return —

STKV Stock market volatility

CRISIS Crisis dummy variable

Firm performance indicators: ROE net income/total equity, 7OBQ market value of firm equity + book value
of debt/total assets; market-specific indicators: GDPQoQ GDP quarter-over-quarter growth rate in %, SWP

5-year zero swap rate, STKR ln( Pf)'l ) where P is the stock index closing price, STKV stock market

volatility generated by a GARCH (1,1) model. CRISIS 2007Q3-2009Q2 = 1, otherwise = 0

explanatory variables after 2007; this observation reveals the possible impact of the
2007-2009 global financial crisis on our market-specific variables.

The formation of ROE and TOBQ entails firm accounting data such as net income,
total income and total equity, and hence, a potential high degree of correlation may
exist. Pair-wise correlations between these variables are reported in Table 2. These
statistics show that the UK has the lowest value of 0.28 between ROE and TOBQ, while
the USA produces the highest correlation value of 0.62, which can be considered as
not highly significant. For market-specific variables, again overall correlation statistics
gives us little concern.

Table 3 outlines the descriptive statistics of all the variables used in our empirical
analysis. We observe two noticeable features in our sample data. First, with the high-
est standard deviation of 338.56, the USA is the most volatile among the three CDS
markets, followed by the UK and Japan. Second, in terms of the four market-specific
factors, the stock market related variables yield the largest movements of 11.21%
(Japan) for STKR and up to 4.34% (USA) for STKV. Of the two firm-specific indi-
cators, ROE exhibits the largest fluctuation up to 68.69 basis points. When compared
to the stock market variables, we are not entirely surprised to see greater volatility in
the CDS spreads series. Our calculations of both stock market return and volatility
are based on a market-wise stock index, whereas our CDS spreads volatility measures
the fluctuations of our sample firms’ CDS spreads; therefore, a greater movement is
anticipated.

4 Estimation results

4.1 Statistical relationship between CDS spread and explanatory variables
for the aggregate market?

Table 4 displays the estimation results of the aggregate sample. We find Eq. (1) explains
69.80% of CDS spreads, which suggests a good fit improving upon those in Galil et al.
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Fig. 1 UK, Japan, USA—market-specific variables movements

(2014) where only 16.23% explanatory power is found when firm-level stock return,
volatility and leverage are investigated. All of the estimated coefficients have the
predicted sign. Our findings differ from those of Ericsson et al. (2009), where credit-
spread changes are mostly captured by firm-specific variables. We find that together
with the two firm-specific variables, ROE and TOBQ, our four market-specific vari-
ables, GDPQoQ, SWP, STKR, STKYV, also demonstrate explanatory power for CDS.
Specifically, this relationship is dominated by TOBQ, and the three market-specific
variables (SWP, STKR, STKV) which are statistically significant at the 1% level.
According to the overall results, at the aggregate level, we conclude that there exists
an association between CDS and the market- and firm-specific variables. Particularly,
our stock market return results are in agreement with Galil et al. (2014), where they also
find that CDS spread changes in reaction to macroeconomic conditions as reflected in
stock market price movements.
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Table 2 Cross-sectional ROE TOBQ GDPQoQ SWP STKR
time-series pair-wise
correlations—sample period: Aggregate
2005Q1-2012Q4 TOBQ 0.57
GDPQoQ 0.03 0.08
SWP 0.12 0.31 0.16
STKR 0.01 0.03 0.14 0.04
STKV -009 -023 -—-0.14 —0.69 0.11
UK
TOBQ 0.28
GDPQoQ 0.01 0.09
SWP 0.01 0.13 0.20
STKR —0.01 0.00 0.45 —0.04
STKV —0.05 -014 —-025 —-0.71 0.11
Japan
TOBQ 0.45
GDPQoQ  —0.01 0.02
SWP 0.19 0.31 — 0.06
STKR —0.06 0.00 0.08 —0.08
STKV -016 —-014 —-0.10 0.11 —0.08
Firm performance indicators: USA
TOBQ Tobin’s Q, ROE returnon ~ TOBQ 0.62
f:ql{ity; market-specific GDPQoQ 0.04 0.11
indicators: GDPQoQ GDP
quarter-over-quarter growth rate, Swp 0.01 0.12 0.34
SWP 5-year zero swap rate, STKR 0.00 0.03 0.49 0.05
STKR stock market returns, STKV —0.04 _0.14 038 ~070 0.22

STKV stock market volatility

The magnitude of the TOBQ coefficient highlights its importance as a firm per-
formance indicator in our overall estimated relationship. Indeed, the factor loading
of TOBQ is 1.7 times larger than the factor loading of the SWP, and over 25 and 4.7
times larger than the factor loadings of STKR and STKYV, respectively. Furthermore,
this statistically significant relationship is shown to be mostly driven by variables that
are market-value-based indicators instead of pure book-value-based indicator such
as ROE.!! Perhaps unsurprisingly; this implies that investors place greater attention
on market-based information when assessing and forecasting the default risk of CDS
reference entities.

11 Although the formation of TOBQ also entails some book-value accounting data, unlike ROE, market-
value data play an important role in its calculations.
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Table 3 Descriptive statistics of variables. Data source: Bloomberg

Firm-specific Market-specific

CDS ROE TOBQ  GDPQoQ  SWP STKR STKV

Panel A: aggregate

Mean 133.01 11.45 1.37 0.39 2.38 0.20 9.80
Median 62.65 6.71 1.20 0.98 1.62 1.54 10.81
Maximum 6722.69 1448.34 8.29 8.67 6.28 20.54 17.89
Minimum 2.67 —309.91 0.55 —9.88 0.31 —25.56 3.70
SD 268.40 51.02 0.55 3.12 1.74 9.77 3.37
Obs. 14,208 14,208 14,208 14,208 14,208 14,208 14,208
Panel B: UK

Mean 142.33 18.33 1.50 0.76 3.74 0.63 7.69
Median 85.74 17.17 1.37 0.98 3.64 2.35 7.93
Maximum 3123.03 387.97 4.97 2.14 6.28 18.91 10.75
Minimum 3.67 —271.02 0.80 —2.38 1.03 —14.79 4.80
SD 204.23 42.82 0.55 1.00 1.59 7.79 1.72
Obs. 1536 1536 1536 1536 1536 1536 1536
Panel C: Japan

Mean 89.51 L.77 1.15 —0.28 0.90 —0.31 11.25
Median 51.78 1.81 1.08 — 041 0.86 0.49 11.10
Maximum 4531.62 15.79 4.00 8.67 1.65 20.54 12.96
Minimum 2.67 —33.71 0.55 —9.88 0.31 —23.97 10.05
SD 154.39 3.77 0.29 4.75 0.41 11.21 0.62
Obs. 5632 5632 5632 5632 5632 5632 5632
Panel D: USA

Mean 165.79 17.70 1.52 0.84 3.27 0.51 9.10
Median 68.69 14.57 1.36 1.05 3.01 1.56 8.67
Maximum 6722.69 1448.34 8.29 2.02 5.79 14.17 17.89
Minimum 4.83 —309.91 0.59 —2.18 0.75 — 25.56 3.70
SD 338.56 68.69 0.65 0.84 1.58 8.85 4.34
Obs. 7040 7040 7040 7040 7040 7040 7040

Explanatory variable: CDS 5-year credit default swap spreads. Firm performance indicators: TOBQ Tobin’s
Q, ROE return on equity. Market-specific indicators: GDPQoQ GDP quarter-over-quarter growth rate, SWP
S-year zero swap rate, STKR stock market returns, STKV stock market volatility

4.2 Statistical relationship between CDS spread and explanatory variables
for the three individual countries?

To assess country difference in our proposed relationship, we run individual regres-

sions for the three countries’ CDS spreads. Table 5 presents the results that address our
second question. Again, we see all estimated coefficients have the predicted sign. For
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Table 4 Estimation results for Eq. (1): explanatory power of firm performance and market conditions for
CDS spreads at the aggregate market level

Intercept Explanatory variables
Firm-specific Market-specific
ROE TOBQ GDPQoQ SWP STKR STKV
175.343 %% —0.287*% —53.362%%*  — 1.871*  — 31.695%%* = — 2,126***  11.461%**
(3.714) (—1.663) (—4.107) (— 1.776) (— 3.083) (—4.131) (3.676)
Ist-order auto  0.666%*** (8.633) Adj. R? 0.698
No. of 444 No. of obs. 13,764
reference
entities

Estimation method: fixed-effect panel least squares with cross-section SUR standard errors and covariance.
Associated 7-ratios in parentheses
wokk kx kStatistically significant levels of 1%, 5% and 10%, respectively. Significant statistics are in bold.
Sample period: 2005Q1-2012Q4

the firm-specific effect, the UK’s and to a lesser extent the Japanese ROE contain infor-
mation about CDS. In terms of the market-specific effect, both the Japanese and the
US results highlight the statistical significance of all four market-specific variables.
Among the three countries, it is shown that the US market gives us the best fitting
model with the highest adjusted R? value of 73.30%. With an explanatory power of up
to 56.20%, Japan is the next country that contains rather strong market-specific effect.
Although the UK produces an adjusted R> value of 58.50%, with only two (SWP,
STKR) of our four market-specific variables being statistically significant, it becomes
the weakest case of estimated coefficient significance. While mostly driven by market-
specific effects, our overall result suggests a statistical relationship between CDS and
our explanatory variables in the three individual countries. However, the strength of
this relationship varies according to the three countries with the US leading, followed
by Japan and then the UK. Nevertheless, all three countries share a common fea-
ture—SWP and STKR consistently possess information about CDS. However, these
country-specific results also maintain their own unique characteristics. While in the
UK, ROE adds power to the estimated relationship, STKV helps to further explain
CDS in Japan, whereas all market-specific factors play an important role in CDS in
the USA.

4.3 Impact of the 2007-2009 financial crisis

During the 2007-2009 global financial crisis various commentators suggested that
due to the nature of CDS contracts which allowed arrangements mirror re-insurance
policies, financial institutions’ involvement in CDS contracts led to a domino effect that
deepened the crisis. Since the 2007-20009 crisis, interest in examining the CDS markets
has intensified and a substantial body of work has evolved (for example, Eichengreen
etal. 2012; Di Cesare and Guazzarotti 2010; Chiaramonte and Casu 2013; Kress 2011;
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Stulz 2010; Dickinson 2008). To examine the financial crisis effect, a dummy variable
CRISIS is introduced into our estimation of Eq. (2).

CDS}, = fo + BIROE!, + BTOBQ}, + f3GDPQoQ] + B4 SWP”
+ BsSTKR] + BsSTKV} + p7CRISIS
+y1Firm Fixed Effects] + y2AR(1)] + ¢, 2)

Equation (2) incorporates all the explanatory variables of Eq. (1) with the addition
of CRISIS. This dummy variable carries a value of “1” for the period from 2007Q3 to
2009Q2, and “0” otherwise. Owing to the relatively limited sample size of the UK and
to minimize potential small sample bias, we do not divide the sample into two distinct
periods: pre- and post-crisis, instead, as the preferred approach we directly integrating
this crisis dummy variable into our equation. We expect that due to increased firm and
market uncertainties over the crisis period, CDS will increase to reflect the heightened
probability of firm default, and hence, a positive relationship between our dependent
and this explanatory variable should prevail (see Table 1).

Table 6 presents the results and shows that CRISIS plays a part in the estimation of
Eq. (2). When a crisis dummy is included in our estimation, its coefficient is highly
statistically significant at the 1% critical level in all cases but one. Japan is the only
case that lacks a significant crisis effect. When compared to the results presented
in Tables 4 and 5, we now show that for the UK and Japan, though reacting to the
crisis dummy differently, the magnitude of the other significant coefficients remains
relatively stable. Although we demonstrate a crisis effect in the US sample which is
in agreement with Coro0 et al. (2013), and Galil et al. (2014), the inclusion of the crisis
dummy into the US regression has somehow changed the overall CDS relationship
with a reduction in the number of statistically significant coefficients from five to four.
In this particular case, we suspect that the crisis dummy has somehow weakened or
obscured the CDS correlation with the market variable GDPQoQ, but not to a degree
that substantially changes the overall hypothesized association.

4.4 CDS spread speed of adjustment to changes in the explanatory variables

It has been documented that financial data are frequently subject to the effect of per-
sistence (see for example, Arize et al. 1999; Engle and Patton 2001; Li 2007; Ofek
and Richardson 2003). Although most of these studies focus on volatility persistence,
the evidence on price/return persistence provides us with support to investigate CDS
spread pricing persistence in our model. Furthermore, this model specification helps to
reflect market reality. In order to assess the speed of adjustment of CDS to the explana-
tory variables, we compare our results reported in Tables 4, 5 and 6 (and also later in
Table 8). An evaluation between these tables reveals that the first-order autoregressive
term plays an essential role in CDS with an average coefficient value of 0.6. Based
on this observation, we maintain that CDS follows a slow adjustment path with close
to 60% of past values of CDS spreads still explaining contemporary spreads. In other
words, adjustments in CDS spreads cannot be fully explained by changes in market-
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and firm-specific condition instantaneously and fully.'?> Upon inspection of the AR(1)
term in the crisis dummy regressions of Eq. (2), our results show that CDS persistence
continues in all cases; namely, this finding indicates that current level of CDS spread is
still affected by previous levels, as such we believe that the pricing memory process is
not shortened during the 2007-2009 financial crisis. This observation differs from our
initial expectation. Considering the intensive media coverage of financial news on firm
performance, GDP movements, and stock market reactions during the crisis period,
one would anticipate that it would substantially improve our independent variables’
roles in enhancing the pricing kernel of CDS spreads, but this has not been shown in
our sample countries.

5 Robustness check

In this section, we examine the strength of the hypothesized relationship under a
different model setting. The main goal of this paper is to test for the explanatory
power of those variables that affect the probability of firm default, and hence, the CDS
spread. Although the reference entities that are chosen for this study possess similar
credit ratings,'3 the amount of firm leverage varies among our sample firms.

5.1 Firm leverage sensitivity

The effect of firm leverage'# on credit spreads has been previously studied by Collin-
Dufresne et al. (2001), Galil et al. (2014), Ericsson et al. (2009), and Coro0 et al. (2013).
Unlike the latter two that directly incorporate leverage as an explanatory variable in
their estimations, we follow the work of Collin-Dufresne et al. (2001) by assigning
leverage groups to the reference entities. We first calculate the average leverage for
the aggregate market and the three individual markets, then each reference entity is
assigned to a leverage group (“low” if below average leverage, “high” if above).!?
Table 7 displays the distribution of “low”- and ‘“high”-leverage groups in our re-
assigned samples. It can be seen that in general a higher proportion of reference
entities belong to the “low”-leverage group than “high”, except for Japan where the
two are close to each other.

Equation (1) is re-estimated according to the re-sampled dataset. For the aggre-
gate sample, when compared with results presented in Table 4, Panel A of Table 8
highlights that for low-leverage firms, there is little effect. However, for high-leverage
firms, the information content of GDPQoQ and SWP no longer exists, and the two
estimated coefficients of STKR and STKV are more than double in magnitude. The
three individual countries’ results are also presented in Table § and are compared to

12 Although the identification of duration of this persistence is not a trivial exercise, it is beyond the aims
and scope of the existent paper.

13 Moody Credit Ratings for reference agencies are: UK: Aaa; Japan: Aaa to Aal; USA: Aaa.

Book value of debt
of equity + Book value of debt "

14 Firm leverage is defined as: yr~ame

15 Unlike Collin-Dufresne et al. (2001), we do not further break down the groupings into quintiles solely
due to the relatively small UK sample size.
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Table 7 Distribution of “low”- Low High Total number
and “high”-leverage groups

Number % Number %

Aggregate 345 78 99 22 444
UK 37 77 11 23 48
Japan 95 54 81 46 176
USA 183 83 37 17 220

those in Table 5. In the UK, the findings (Table 8, Panel B) show limited change in the
results for low-leverage firms, whereas for high-leverage firms, firm-specific variables
have no explanatory power for CDS, while the two market-specific variables (SWP,
STKR) increase in size. The Japanese results (Table 8, Panel C) depict a substantial
TOBQ coefficient (— 183.163) among low-leverage firms, and the magnitude of the
statistically significant market-specific variables has also been increased. For Japanese
firms in the high-leverage group, we obtain a similar number of statistically signifi-
cant coefficients though their values have fallen in size by about 50%. For the USA
(Table 8, Panel D), for low-leverage firms, the influence of our independent variables
on CDS spreads persists, but for highly leveraged firms only the two stock market
variables remain statistically significant. Overall our findings generally concur with
those of Collin-Dufresne et al. (2001) on the US CDS market.

In summary, when we re-estimate Eq. (1) by incorporating the degree of firm
leverage, there appears to be only a moderate effect for firms with low leverage. Our
results for highly leveraged firms confirm the importance of market-specific variables
in explaining CDS. These observations indicate the case of a leverage effect in our
sample. Nevertheless, our previous estimation findings are not altered by this effect
substantively, and hence robustness is supported.

6 Conclusions

This paper examines the explanatory power of both firm- and market-specific variables
on CDS spreads. We analyse a panel dataset covering 444 reference entities from the
three largest CDS markets over the period 2005Q1-2012Q4. Based on a structural
modelling approach, we test variables that could affect the default risk probability of
a reference entity and hence CDS spreads. Our empirical results reveal that market-
specific variables possess significant explanatory power for CDS. Stock market return,
stock market volatility and the risk-free interest rate appear to contain more information
about CDS spread than the two firm performance indicators ROE and TOBQ. Our
results agree with Collin-Dufresne et al. (2001) where market-based factors are found
empirically to be more important than firm-specific variables in driving CDS spreads.

Overall our results provide answers to five key questions. First, at the aggregate
cross-country level, there exists a statistical relationship between CDS spread and our
firm- and market-specific variables with the latter having a more pronounced effect.
Second, at the individual country level this relationship continues with market factors
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having a larger impact in the USA, followed by Japan and the UK. Third, Japan is the
only case where we fail to observe a financial crisis effect. Fourth, CDS follows a slow
path of adjustment with past values continuing to play an important role. Finally, the
robustness of our results is supported by the negligible effect of leverage particularly
for low-leveraged firms.

Synthesizing these results, we conclude that to reap the benefits of using CDSs as a
risk management tool, greater attention should be devoted to supporting a stable market
environment. This paper highlights the importance of market-specific factors such as
risk-free rate, stock market return, and stock market volatility in explaining CDS
spreads which is consistent with what is predicted by the model of Merton (1974).'°
Having said this, our model settings capture at most 73% of the variation in CDS
spreads, so some fundamental determinants of CDS spread remain to be discovered.
Our paper suggests that further research should seek to explore other potential firm-
and market-specific variables that could help fully explain variations in CDS spreads.
Our findings provide a contribution that should be of interest to market participants as
well as regulatory agencies who wish to have a greater understanding of the behaviour
of CDS markets.
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