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SUMMARY 
 
Credit derivative market has experienced an exponential growth during the last 10 years 
with credit default swap (CDS) as an undoubted leader within this group. CDS contract 
is a bilateral agreement where the seller of the financial instrument provides the buyer 
the right to get reimbursed in case of the default in exchange for a continuous payment 
expressed as a CDS spread multiplied by the notional amount of the underlying debt. 
Originally invented to transfer the credit risk from the risk-averse investor to that one 
who is more prone to take on an additional risk, recently the instrument has been 
actively employed by the speculators betting on the financial health of the underlying 
obligation. It is believed that CDS contributed to the recent turmoil on financial markets 
and served as a weapon of mass destruction exaggerating the systematic risk. However, 
the latest attempts to curb the destructive force of the credit derivative for the market by 
means of enhancing the regulation over the instrument, bringing it on the 
stock-exchange and solving the transparency issue might approve CDS in the face of 
investor who seeks to diminish the risk of his financial portfolio. 
 
In our thesis we provide empirical evidence of CDS ability to fulfil the diversification 
function in the portfolio of such credit sensitive claims as bonds and stocks. Our data 
for the empirical analysis consist of 12 European companies whose debt underlies the 
most frequently traded single-name CDS with the maturity of 5 years. Through 
multivariate vector autoregressive models we have tested the intertemporal relation 
between stock returns, CDS and bond spreads changes as well as the magnitude of this 
relation depending on the stock market state. 
 
The results we have achieved for our sample are the following: 1) stock returns are 
mainly negatively related to the CDS and bond spread changes; 2) stock returns are the 
least affected by both credit spread changes, whereas changes in bond spreads are the 
best explained by the stock and CDS market movements; 3) the strength of the relation 
between three variables differs over the time: the relationship between stock returns and 
CDS spreads is the most dominant during the pre and post-crisis periods, while during 
the financial crisis time the relation between stock returns and bond spread changes as 
well as that of between both credit spreads comes to the foreground. 
 
The above described relations between the three markets serve as a proof of the 
possibility to work out diversification strategies employing CDS. During the time of 
turbulence on the markets the investor may exert bigger diversification gains with the 
help of CDS. Thus, in spite of all the recent blame of the instrument from the investor 
perspective it is still remains one of the sources of profit. 
 
 
 
 
 
 
 
 
Keywords: credit risk, credit derivative, credit default swap, credit spreads, portfolio 
diversification, investor. 
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1. INTRODUCTION 
 
In this section we familiarize the reader with the background of the research in focus, 
problem discussion that flows into the research question formulation followed by the 
consistent research objectives we strive to achieve, point out the factors constraining our 
research area, outline the disposition of the thesis and finally provide basic definitions 
of some financial terms. 
 

1.1 Background 
 
Derivatives are financial instruments whose pay-offs are conditioned by the 
performance of some underlying asset (usually commodity, exchange rate, interest rate, 
index or another derivative). Credit derivatives are based on a very specific underlier, 
e.g. credit risk of a bond, loan or any other kind of debt liability. Among this class of 
derivatives credit default swap (henceforth CDS) in all variety of its forms constitutes 
the largest part of the market that has boomed in the notional amount outstanding by 
approximately 33 times from 2001 to 2009 (ISDA, 2010). 
 
Credit default swap has become one of the most discussed issues flashing on the agenda 
of the financial world since the crash of Bear Stearns. Originally being created in 1997 
by a group of bankers from J.P. Morgan Chase as an instrument to facilitate lending by 
providing a defence against the credit risk, a dozen of years later credit default swap 
was labelled as the “financial weapon of mass destruction”1. Credit default swap was 
accused of contributing to the collapse of Bear Stearns, Lehman Brothers and is 
considered the main reason to undermine the financial health of AIG, saying nothing of 
its link to the financial crisis and the current turmoil in Greece (Malkiel, 2008; Schwartz 
& Dash, 2010). How could this credit derivative cause so much evil to the financial 
world that produced it? Or, perhaps, credit default swap was invented without a proper 
account of its applicability within the actual conditions? 
 
At the first glance there is nothing mysterious about the mechanism of CDS. Two 
parties enter a contract where one is a buyer of protection on the reference entity2 and 
the other is a seller of protection. The buyer pays continuous annual CDS premiums in 
an exchange for the right to get a reimbursement by the seller in case if the debt defaults 
(J.P.Morgan & The RiskMetrics Group, 1999, p. 9). In some way CDS takes after an 
American put option where the party taking the long position pays a premium (but 
one-time) and gets the right to sell the underlying asset at a specified in advance price 
before an expiration date and the counterparty that is short in the contract is obliged to 
buy it. 
 
Similar to other derivatives CDS can be used for hedging, diversification or speculation. 
In the course of past years it seems that the latter application of the credit derivative has 
eclipsed the other two questioning the value of the instrument for non-speculative 
investors. The possibility to acquire the protection against default without actually 
possessing the underlying debt (so called naked CDS) and a considerable excess of the 

 
1 The expression regarding the whole derivative market was first mentioned by Warren Buffet in 
Berkshire Hathaway annual report 2002 (Berkshire Hathaway, 2002). 
2 The reference entity is usually a company or a sovereign on whose debt a CDS contract is written. 



outstanding gross notional amount of credit derivative contracts over corporate bonds 
and loans on which most contracts are written (Kiff, Elliott, Kazarian, Scarlata & 
Spackman, 2009, p. 4) are the facts witnessing that CDS has recently performed as 
merely a bet on the financial health of debt issuers and as some believe in a number of 
cases triggered their default. 
 
With the recent intervention of the regulation to curb the destructive force of the 
financial instrument, however, there is some hope that CDS will regain its goodwill and 
will further fulfil its functions without jeopardizing the market well-being. 
 
Omitting speculators and hedgers as the use of credit derivatives from their perspective 
is quite obvious in theoretical and practical terms the diversification effect of CDS 
regarding its hands-on applicability over the time for investors is an open question. 
Therefore in our thesis we strive to shed some light on the dynamic behaviour of CDS 
as a tool for a financial portfolio diversification. 
 

1.2 Problem discussion 
 
Since credit default swap is relatively a new financial product many of the issues 
surrounding the derivative haven’t been investigated thoroughly so far. Besides the fact 
of its novelty, the main reason for the lack of a comprehensive research on this credit 
derivative is likely to exist due to the transparency problem around the instrument. Until 
recently credit default swap has been an OTC (over-the-counter) derivative and not a 
subject to clearing, so deficiency of public information concerning a true and fair price, 
notional amount and other key items on a CDS contract discouraged researchers to put 
the name of this instrument on the front page of their papers.  
 
Nevertheless, there has been written an impressive number of papers on the issue 
regarding credit default swap pricing. A lot of research has been made in an attempt to 
discover the mechanism of CDS pricing and to match the theoretical CDS prices 
obtained within models to those ones on the market. To mention a few, papers by 
Fabozzi, Cheng and Chen (2007), Ericsson, Jacobs and Oviedo-Helfenberger (2005), 
Alexander and Kaeck (2008), Das, Hanouna and Sarin (2009) have appeared notable in 
that field. 
 
However, according to Stulz (2010, p. 90) CDS as an area of research lacks empirical 
studies on its benefits and costs. The demand of a more hands-on oriented research on 
CDS has become especially topical in the recent financial meltdown and due to a 
widespread concern about the real face of this credit derivative. Not negating the 
importance of exploring what factors affect CDS spreads and testing of theoretical 
models applicability the research should be directed on considering CDS spreads not 
just as a dependent but also as an explanatory variable with the emphasis on its ability 
to serve investor interests without hurting the market. Here we should emphasize the 
word “investor”, not speculator. As recently there has been a lot of blame on CDS 
speculative nature and its contribution to exacerbating the financial downturn we seek to 
look at the instrument from the angle of diversification that could, perhaps, justify the 
derivative in the eyes of non-speculative investors. 
 
To our knowledge, there has been yet not much published research on the interplay of 
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CDS with other constituents in a financial portfolio. The relationship between CDS and 
investment-grade bonds was explored by Blanco, Brennan and Marsh (2004). Hull, 
Predescu and White (2004) analyzed the link among CDS spreads, bond yields and 
credit rating announcements. Zhu (2006) compared empirically credit spreads between 
the bond and CDS markets. Norden and Weber (2009) investigated the 
interdependencies of the stock returns, CDS and bond spreads of 58 companies from 
Europe, USA and Asia during the period of 2000 – 2002. Following their paper Rey 
(2009) conducted the analogous research on the CDS on French reference entities. 
 
Relying on the previous research on the relation between CDS and such corporate 
claims as stocks and bonds in our thesis we would like to test it on a new sample and 
over the period that would cover different market states. 
 

1.3 Research question 
 
In line with the above stated our research question can be formulated as follows:  
 
What are the effects of using CDS for an investor aiming at optimal diversification of 
his/her portfolio? 
 

1.4 Research purpose 
 
In our thesis we pursue the following purposes. Firstly we strive to analyze credit 
default swap from the investor perspective with regard to pros and cons of the 
instrument. Secondly we want to investigate the diversification effect CDS brings to the 
investor portfolio through exploring the relation of CDS, bond spreads and stock returns. 
Thirdly we seek to find out whether the magnitude of that relation differs over time. 
 

1.5 Limitations 
 
CDS is an instrument that is characterized by multivariate applications and various 
market participants. In our thesis we have decided to concentrate on the use of the 
derivative by the investor pursuing the goal of diversification of his financial portfolio. 
We will consider the portfolio constructed on a corporate level limiting its constituents 
to CDS and such indirectly and directly credit risk sensitive claims as stocks and bonds 
consistently. Therefore we will consider single name CDS excluding CDS on sovereign 
reference entities as they don’t correspond to the condition of our financial portfolio due 
to the lack of relevant stock data and also eliminating CDS indexes constructed on the 
debt of multiple reference entities from our sample as although it is feasible to collect 
data on stocks and bonds of the firms covered by a particular index the characteristics of 
this kind of CDS differ considerably from those of issued on a single debt. 
 
Our research will encompass only those firms that are among the 1000 top reference 
entities on single-name CDS in terms of net notional outstanding calculated as a 
difference of counterparty positions. We believe that this limitation criterion allows us 
to select an appropriate sample within the liquidity framework that should diminish ad 
hoc results and bring a higher quality generalization on the market level. As we are 
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going to analyze the relation between stock returns, CDS and bond spreads in dynamics 
with the stress on the stock market state to achieve a higher level of compatibility of the 
sample constituents we will cover only the European single-name CDS market. This 
limitation will be explained in greater details in the empirical part of our thesis. After 
sorting data and forming our final sample according to the selection criteria that will be 
elaborated in Data collection, conditions and sample composition subsection we were 
left with 12 companies from different European countries and representing different 
economic sectors. We are aware that country and sector diversity might exert some 
influence on the final results of our research but it does not deduct from its quality as 
depending on the outcome could serve as a recommendation for further research on the 
issue. 
 
As for the longitude of time series we have tried to cover the periods of various market 
states. Consequently the period of 2005 – 2010 that includes both pre-crisis, crisis and 
post-crisis periods was selected. However, for each company the exact start and end of 
the time series slightly differs. It is stipulated by the simultaneous availability of the 
data on three variables: stock prices, CDS spreads and bond spreads. Since we want to 
explore the freshest data on CDS with 5 year maturity our time horizon starts from 
mid-2005 and lasts to April, 2010 correspondingly. Moreover, during this time the CDS 
market has gained a considerable size and liquidity that can be interpreted as a feature 
of significant data in quantitative terms. 
 
Finally, our research is mainly targeted on the people with a solid understanding of 
Advanced Finance, in particular Investments. But we try to explain complicated 
professional financial terms as much as possible; therefore we believe it can be 
perceived by the reader with a more general Business Administration background. 
 

1.6 Disposition 
 
The rest of the thesis is organized as following. In the second chapter we will discuss 
the methodology we applied in our research as well present the sources through which 
the data were collected. In the third chapter we will introduce the reader to the backbone 
of our thesis, e.g. relevant theories on credit default swap, and will suggest hypotheses 
for testing in the following chapter. The fourth chapter of our paper will start with the 
elaborate explanation of data collection and sample composition followed by descriptive 
statistics on the data constituting the final sample. Further in this chapter we will 
process these data with econometric methods and interpret the output in accordance 
with our hypotheses. In the fifth chapter we will resume the key findings enabling to 
answer the research question stated in the Introduction chapter, assess our research for 
consistence with the truth criteria, and finally make suggestions for future research on 
the issue. 
 

1.7 Glossary 
 

1.7.1 Bond 
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Bond is a simple debt instrument or an ‘IOU’3 when an investor agrees to loan money 
to a firm or a government in exchange for regular annuity payments along with the 
principle amount that is usually redeemed on the maturity date of the bond. Normally 
there are three players involved in the bond market, which are an issuer, a bondholder 
and an investment bank. The investment bank acts as an intermediary between the 
bondholder and the issuer. (Thau, 2001, pp.3-4) 
 
There are different types of bonds such as treasury bonds, corporate bonds, foreign 
bonds, and municipal bonds. Regarding to the interest rate of a bond there are two 
different forms: one is a fixed interest rate, and the other is a floating interest rate. In our 
paper we consider fixed coupon bonds. 
 

1.7.2 Portfolio diversification 
 
Portfolio diversification is a means by which an investor seeking to minimize risks and 
maximize profits creates a portfolio constituting of different assets with independent 
characteristics (Baumol & Blinder, 2009, p.184). 
 

1.7.3 Credit rating 
 
Credit ratings are forward-looking opinions about credit risk expressed by the agencies 
evaluating the potential borrower's ability and willingness to repay debt in full and on 
time. Generally ratings are expressed as letter grades that rank from the highest, for 
instance ‘AAA’ denoting the superior creditworthiness of the borrower to the lowest `D` 
that stands for default. (Standard & Poor’s, 2010) 
 
The most respectable rating agencies are Standard & Poor`s, Moody`s and Fitch. 
 

1.7.4 Credit risk 
 
Credit risk can be viewed as a default risk when the counterparty does not fulfill his 
obligations determined by the contract, thus causing the other counterparty to 
experience losses (BIS, 1996, cited in Gallati, 2003, p.130). 
 

1.7.5 Hedging, Arbitrage and Speculation 
 
These three terms are three distinct actions that an investor can undertake on any type of 
the financial market. 
 
An arbitrager is referred to the investor with the sole intention to profit from price 
discrepancies between two or more markets by simultaneous establishment of short and 
long positions. 
 
A hedger is the investor who takes on the opposite to the already established position in 

                                                               
3 Here ‘IOU’ stands for ‘I owe you’. 
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order to reduce risk. 
 
Speculation is opposite to hedging. A speculator takes an open position based on some 
forecasts in hope to gain from the future market price movements. For example, if the 
speculator believes that a stock is overpriced he may short sell the stock and wait for the 
price of the stock to decline until a certain point at which he will buy back the stock 
again and, thus reap a profit. Speculators are vulnerable to both the downside and 
upside movements of the market; therefore, speculation can be extremely risky, but at 
the same time extremely profitable. (Clark & Ghosh, 2004, pp.1-3) 
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2. METHODOLOGICAL FRAMEWORK 
 
In this chapter the authors introduce the reader to their background, the reasons for the 
choice of the topic, and preconceptions affecting the research. Further the perspective of 
the study, research philosophy, scientific approach, research method, and research 
design are discussed. Finally this chapter deals with the issue how theories and 
databases for the research were selected and from where the data take their origin, as 
well as contains some critics of sources and data. 
 

2.1. Authors’ background 
 
It was already back in the second quarter of the 20th century that a researcher’s 
background and preconceptions were referred as determining the quality of a social 
research (Tead, 1940, p. 470). Such questions as ‘What is the researcher previous 
academic and professional experience?’, ‘Why has he/she selected this research 
subject?’, ‘What is the framework of the researcher cognitive ability to conduct the 
research?’ are among those ones that need to be answered while assessing the research 
property. Therefore here and in the following two subsections we provide answers to 
these questions. 
 
Both authors are finishing their first year of the Master in Finance program at USBE, 
Umea University. One of the authors has got her Bachelor degree in the specialty of 
‘Finance and Credit’ and had a 1-year work experience in leasing and financial 
management at a private enterprise. The other author has studied at the International 
Business program at USBE for four years. Both authors are extremely interested in the 
derivative market; in particular that part of it covering credit risk. After graduation both 
authors intend to apply for a position at an investment bank or a hedge fund that are 
heavy consumers of this financial product. So there is a high chance that their job 
responsibilities will include dealing with credit derivatives on a frequent basis. 
Consequently both authors hope that this thesis will become a small window to the 
profession of their dream. 
 

2.2 Choice of topic 
 
The recent financial crisis has brought to the surface a lot of interesting issues worrying 
the minds of both academic and professional world. So at first we were a bit confused 
regarding the choice of our topic as there was the whole ocean of open questions in 
front of us. But starting to review the literature we were especially astonished by an 
overwhelming interest expressed in press regarding credit default swap and a suspicion 
of its contribution to the big financial players collapse. Moreover the alarm of 
legislators around this financial instrument and a recent successful attempt to bring a 
part of the market to the light of publicity, e.g. on the stock exchange, have further 
affirmed our impetus to select credit default swap as a centre of our attention. The last 
but not least drop in our decision to place the name ‘CDS’ on our thesis title was 
affected by our supervisor Catherine Lions who expressed her opinion about the 
topicality of the considered issue for investors. 
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Also as we mentioned in the Introduction chapter the dearth of empirical research on 
CDS benefits and costs increased our interest in the topic in a hope to contribute to 
filling the gap in the field. 
 

2.3 Preconceptions 
 
When writing a research it is very important to have a comprehensive point of view on 
the subject studied avoiding too subjunctive judgments. To date over the topic of CDS 
there is going on a hot dispute with both distinct opponents and proponents of the 
financial instrument. Therefore it is very easy to get seduced by this or that competing 
side. However, the authors having it in mind have scrutinized a lot of literature sources 
with different views on the credit derivative in an attempt to conduct a more objective 
research. 
 
Nevertheless, our thesis is not without some preconceptions but it is very important to 
note here that they are based on the authors’ previous academic background which, we 
believe, is diversified enough to have a true insight of the subject researched. 
 
Both authors have had introductory courses in Economics and Business Administration. 
Moreover, one of the authors doing her Bachelor degree has acquired knowledge in 
Finance both on micro- and on macro level (for example, in such subjects as Monetary 
Policy, International Financial Markets) from both nonfinancial and financial firms 
perspectives. In addition having studied the course in Financial Management on the 
advanced level along with such electives as Financial Data Analysis and Research 
Methods in Business Administration at USBE the authors believe to have piled a 
valuable theoretical tool to conduct this research in an unbiased way. Also it is worth to 
mention that the empirical part of the thesis is based on describing and analyzing hard 
data through the prism of statistics and econometrics that gives an undistorted view on 
the matter. 
 

2.4 Perspective of study 
 
Choosing from which perspective the research is going to be made is a significant task 
as it points out the orientation of data collection and analysis. In our research this issue 
is of a particular importance as credit default swap with all its inherent diversity of 
counterparties involved can be considered from the perspective of reference entities on 
whose debt it is issued, investors using it for hedging or those pursuing the 
diversification purpose of their financial portfolios, speculators, regulators or general 
financial public. Depending from whose perspective the instrument is considered 
different views can exist on the same issue within the CDS. In our thesis we are going to 
interpret the credit derivative from the investor perspective who strives to diversify 
his/her portfolio. 
 
It is key to mention that CDS being quite complicated are the derivatives used solely by 
professional investors such as investment banks, mutual and hedge funds and the like. 
Therefore in our study retail investors are not covered as they don’t relate to the 
consumer group of the credit derivatives. 
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Further, to narrow down the perspective of professional investors we will concentrate on 
investment banks that are the biggest participant of the CDS market. Although the 
percentage of hedge funds has increased considerably over the last years we will not 
consider CDS from their perspective as they use the instrument mainly for speculation.  
 

2.5 Research philosophy and scientific approach 
 
When conducting a research it is very important to determine how one perceives the 
reality and is going to cognize the selected object within a certain reality framework. 
The former refers to the concept of ontology. One can distinguish between two 
ontological positions: objectivism and constructionism (Bryman & Bell, 2007, p.22). 
Objectivism implies the reality as objective and external to social actors, whereas 
constructionism infers subjectivity of the reality that is constructed by social actors. 
 
In our thesis we adhere to the objective point of view on credit default swap. We assume 
that the financial instrument exists independently from individual investors who can not 
exercise a visible influence on its functioning. 
 
The ways the reality is studied are combined under the concept of epistemology 
(Saunders, Lewis & Thornhill, 2009, p. 112). It deals with the issue of what the 
appropriate knowledge to study the reality in terms of its origin, framework, size, and 
reliability is. There are two pole epistemological orientations: positivism and 
interpretivism. Positivists state that the social world can and must be studied with the 
methods of natural sciences. The positivist framework of research implies that the 
object is studied in a way that is isolated from the researcher individual perceptions. The 
research is based on mere evidence that can not be manipulated by the researcher and 
therefore is regarded objective. When interpreting this epistemological philosphy within 
the context of the intersection between theory and research the term encompasses 
features of a deductive approach along with an inductive strategy. Within positivistic 
considerations the role of research is to test theories and contribute to their 
transformation into laws. (Bryman & Bell, 2007, p. 16) In their turn interpretivists 
oppose human beings to the natural order. They strive to understand a human behavior 
from inside rather than explain it in terms of outside influences. Therefore when a 
research is conducted in an interpretivistic manner the emphasis there is on the 
subjective meaning of a social action. (Bryman & Bell, 2007, p. 19) 
 
In our thesis we analyze and interpret the research object, e.g. credit default swap, in a 
positivist fashion. Since we seek to create an objective ground for our research we apply 
statistical and econometric methods to process the hard data that exclude any possibility 
of data manipulation or mixing the results with the researcher personal values. To 
achieve the aim of our thesis we explore the diversification effect of credit default swap 
in the financial portfolio over the time by employing the scientific method of testing 
hypothesis in an attempt to revise the existing theory that even more affirms us in the 
applicability of positivism to our research. 
 
In terms of the relation between theory and research in our thesis we apply the 
deductive approach that is consistent with its epistemological consideration (positivism). 
Deductivism in the scientific research implies that researchers generate some 
hypotheses on the basis of some specific knowledge, further, collect empirical data to 

 9



test these hypotheses, and make a confirmation to the original knowledge ultimately 
(Robson, 2002, cited in Saunders et al., 2009, pp. 124-125). Or to say it in another way, 
in the deductive approach the research is guided by the theory. The opposite is 
inductivism when some general new theories or conclusions are created grounding on 
systematic empirical observations and evaluation of collected data (Saunders et al., 
2009, pp. 125-126). Here the theory follows the research. The choice of the former 
approach in our thesis is justified since relying on the previous theoretical assumptions 
concerning the relation between stocks prices, CDS and bond spreads we strive to 
deduce our hypotheses and test them empirically. At the end of our research we make 
some generalizations based on the hypotheses tests in order to generate new knowledge 
and add to or modify the existing theory. 
 
The data used as an input for testing the hypotheses in our research relate to the 
secondary data. The authors have been not involved in its creation therefore they dare to 
deem that it is without biases. Moreover, the data were acquired from the sound and 
reliable source such as Thomson Reuters that is the world’s leading provider of 
information for businesses and professionals. So this fact even further enhances the 
applicability of the positivistic orthodoxy and deductive approach to our research. 
 

2.6 Research method 
 
All research methods can be divided into two large classes: quantitative and qualitative. 
In simple words according to Thomas (2003, p. 1) quantitative methods entail 
measurements and amounts of the characteristics of the subject studied, whereas 
qualitative ones deal with descriptions of the kinds inherent to that subject 
characteristics without their numerical gauging. In a more sophisticated and 
comprehensive way one can distinguish between the two methods depending on the 
research question and objective, ontological and epistemological framework of the 
research (Bryman & Bell, 2007, p. 28). 
 
According to these considerations our research will be conducted by means of the 
quantitative method. On the one hand, the choice of this method is determined by the 
research question and objectives of the thesis where the main line is to detect the 
diversification effect of CDS through testing the relation between stock returns, CDS 
and bond spreads changes and its magnitude over the time. We can test this relation 
using the hard data and processing it with statistical and econometric tools that 
corresponds completely to the quantitative approach. Furthermore the fact that within 
epistemological constraint our research is positivistic and it is based on a deductive 
reasoning that is explained in the above subsection along with our interpretation of the 
subject studied as being objective support and approve the use of the quantitative 
method since objectivism, positivism and deductive approach are its common features 
(Bryman & Bell, 2007, p. 28). 
 
While conducting a research quantitatively it is very important to follow a formal, strict 
structure and pick out its input critically. We believe that in our thesis we will comply 
with these conditions, which enhances relevance of the quantitative method in our case. 
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2.7 Classification of research objectives and research design 
 
Stipulated by the research philosophy, scientific approach and research method that are 
positivism, deduction and quantitative method consistently along with the research 
question and purposes in our thesis we strive to implement three different kinds of 
objectives. The first one is of descriptive nature and provides a thorough notion of CDS 
along with its characteristics. Within the second objective our research is characterized 
as explanatory due to the fact that the interlink between three variables and its 
magnitude over the time are explored. The third objective is a normative one as some 
recommendations for the investor with regards to the diversification ability of CDS in 
the financial portfolio depending on the market state are made. 
 
According to Bryman and Bell (2007, p. 40) a research design structures the collection 
and analysis of data. Our research framework can be described as cross-sectional with a 
longitudinal element. We collected simultaneously quantitative data on three variables 
(CDS spreads, bond spreads and stock prices) from the sample of companies 
representing top reference entities on CDS over the period of 2005 – April, 2010 in 
order to explore the causal relation between them and its strength over the time. 
 

2.8 Selection of theories 
 
Since in our study we use a deductive approach it is extremely important to pick out 
appropriate theories as they will set the direction of the whole research from the 
beginning. 
 
As CDS is quite a recent financial invention that was tailored by a practician to meet the 
demand of lenders in transferring credit risk the theoretical basis underlying the issue 
can’t be described as abundant. Nevertheless, there are two theoretical models that 
usually serve as a starting point for further elaboration of the research on the subject: the 
structural model, or Merton model, (Merton, 1974) and the reduced-form model, or 
intensity model, (Jarrow & Turnbull, 1992, 1995; Duffie & Singleton, 1999). They are 
two competing models that deal with the different approaches to credit risk valuation. In 
the theoretical part of our thesis we will present a brief description of each model 
consistently with an emphasis on the relevant theoretical facets regarding the relation 
between stock prices, CDS spreads and bond spreads. However, before introducing the 
models we will explore the concept of CDS and its virtues and vices in details 
examining the instrument mainly from the investor perspective and especially scrutinize 
diversification effect that CDS can bring to a financial portfolio. This choice of theories, 
we believe, will provide us with an optimal toolkit that we will use in data collection 
and empirical analysis to answer our research question and achieve the objectives of our 
study. 
 

2.9 Selection of Databases 
 
This step in our research was not the easiest one. First having learned about such a 
database as Datastream installed at some computers in our University library we tried to 
search our data there. In this database there were two sources CMA and Thomson 
Reuters that contained information on CDS spreads. But as it turned out the CMA data 
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didn’t correspond to our selective criteria and the access to Thomson Reuters data was 
denied as the University license for this source has expired and as it was explained they 
didn’t intend to prolong it for the reason of extreme expensiveness of the source. After 
the fruitless attempt to find the data at hand we wrote e-mails to two databases Thomson 
Reuters and Bloomberg that are known for providing information on CDS. We have 
received a feedback only from Thomson Reuters that recommended us the Credit Views 
module in Reuters 3000 Xtra at the lowest academic rate of EUR 660 per month, 
excluding VAT, with a 12 month minimum contract period.  
But luckily taking into consideration that we are students they kindly offered us a two 
week trial of this solution given that we will provide them with the details of a faculty 
member from Umea University as they are not eligible to create free trials for students. 
 
Within the Credit Views module in Reuters 3000 Xtra each day more than 4000 
composite CDS curves across 1200 of the most actively traded reference entities are 
calculated. These curves comprise approximately 45000 individually calculated data 
points, with extensive historical data for all curves. This fulfils our selective criteria of 
CDS on the most frequent reference entities over the five-year period. However, we 
gathered data on corresponding stock prices and bond spreads through Datastream as in 
Reuters 3000 Xtra the access to the data on these variables either was limited or didn’t 
cover the time span in question. Moreover, some stock prices were downloaded from 
http://uk.finance.yahoo.com as their quotes in Datastream were obviously not correct. 
 

2.10 Origin of sources 
 
While conducting our research we used only secondary sources with the data 
represented both in a numeric and verbal forms. The numeric data such as CDS spreads, 
bond spreads, and stock prices constitute the empirical input for testing hypotheses put 
forward further in the theoretical part of our thesis and as were mentioned in the 
previous subsection were collected through Reuters 3000 Xtra and Datastream 
databases as well as the Internet site http://uk.finance.yahoo.com. 
 
The verbal data that were used in explaining CDS and its characteristics along with the 
theories comprising the backbone for suggesting hypotheses to test were obtained from 
books, scientific journals, newspapers as well as Internet sources. The hard copies of 
books were accessed at the library of Umea University. Through the site of this library 
(http://www.umu.ub.se) a lot of high quality business articles from Business Source 
Premier (EBSCO), Emerald Fulltext along with eBooks were found. Additionally we 
used Google Scholar to cover a wider scope of the secondary information. Concerning 
the newspapers we mainly used Internet based editions of Financial Times 
(http://www.ft.com) and New York Times (http://www.nytimes.com) that are very 
popular providers of the financial news. 
 
While searching the secondary data either at the Umea University library site, Google or 
the above mentioned newspaper sites we entered the following most relevant to our 
research keywords: derivatives, credit risk, credit derivatives, credit default swap, CDS 
market, credit spread, diversification, financial crisis. 
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2.11 Criticism of sources and data 
 
The topics about credit default swap and all relevant issues surrounding this credit 
derivative have become a hot dispute in the financial literature since recently. Therefore 
it was quite complicated to combine the variety of views on CDS in our thesis, since 
some of them enter into a direct controversy with each other. Nevertheless, the authors 
tried to do their best in order to cover the concept comprehensively striving to find a 
tradeoff between competing sources where it was possible but also where necessary 
presenting different positions. In addition, it was very useful to consider a lot of 
secondary literature sources expressing different views on CDS to take the right course 
while analyzing the numerical data and interpreting the results afterwards. 
 
In spite of the multiplicity of literature on CDS most of the sources concentrate mainly 
on the theoretical side of the subject. This can be explained by two reasons:1. the CDS 
market has boomed not so long time ago and there have been not so many quantitative 
data for its extensive empirical research; 2. the credit derivative has been only an 
over-the-counter derivative for a long time and was not the subject to the public 
disclosure. Therefore to conduct the empirical analysis in our thesis we were guided 
only by a couple of articles existing on the studied issue. But this fact doesn’t deduct 
from the quality of our research as the selected articles are highly acknowledged in the 
financial academic environment and are grounded on the all previous research on the 
issue. 
 
The authors are sure that the selected secondary sources enjoy reliability. All books, 
scientific journals were taken from well-known respective sources as well as the data 
from the Internet were downloaded from reliable websites such as for instance, 
http://www.isda.org, http://www.bba.org.uk. In addition newspaper articles come from 
the trustworthy Internet editions of Financial Times and New York Times. 
 
As for the numerical data on CDS spreads the authors have no any doubts regarding its 
accuracy and validity. Reuters 3000 Xtra is a well renowned provider of excellent 
financial data. Concerning the data on CDS spreads here it is especially worth to 
mention that the end of day series are created from contributions by up to 13 major 
market makers (key contributor dealer banks). The data on bond spreads were 
downloaded from Datastream database and also enjoys the same credence. However, 
what concerns stock prices the authors found out that the data for some companies 
provided through Datastream is not correct and therefore were obliged to seek them in 
another source such as http://uk. finance.yahoo.com. 
In whole the authors believe that the combination of the selected literature and 
quantitative sources will allow them to conduct their research on the comparatively high 
level. 
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3. THEORETICAL FRAMEWORK 
 
The chapter starts with the definition of what a credit derivative is and provides an 
insight on the credit derivative market. Further it focuses on the explanation of credit 
default swap; in particular it elaborates its mechanism, market evolution as well as 
concentrates attention on pros and cons of the instrument. Finally the diversification 
effect of CDS is considered for both counterparties of the contract. 
 

3.1 What is a credit derivative? 
 
Debt instruments on the financial market such as, for example, loans provided by banks 
or bonds issued by corporations involve a number of inherent risks. One of the most 
important risks for this group of securities is the credit risk, or the risk that a borrower 
defaults on his obligation. In order to deal with this issue a new financial instrument 
such as credit derivative has been introduced in the early 1990s .Credit derivatives are 
‘off-balance sheet’ financial instruments used to transfer credit risk from one 
counterparty to another (Francis, Frost & Whittaker, 1999, p.1, p.259). As a rule credit 
derivative is a privately negotiated bilateral contract on the underlying asset that is 
subject to a credit risk. Such underlying assets can take any form of obligation which 
both counterparties agree upon. Besides their ability to help investors to better align 
their actual and desired risk exposures, credit derivatives provide such benefits as 
expanded lending capacity and increased liquidity of the credit market, lower 
transaction costs. 
 
As we have mentioned above credit derivatives are overwhelmingly over-the-counter 
(OTC) instruments, e.g. they are traded on the decentralized market. Without an 
exchange involved in transactions with credit derivatives it is difficult to follow the 
market movement that decreases transparency around the instrument. Moreover, credit 
derivatives have not been a subject to a thorough regulation until recently that caused 
the derivative to bring troubles to its users. 
 

3.2 Credit derivative market 
 
Since the creation of the credit derivative market banks have been the most active 
participants. However, during the last years hedge funds have considerably increased 
their representation on the market (BBA, 2006). Besides banks and hedge funds, 
insurance companies, mutual and pension funds are engaged in credit risk trading. 
 
One can distinguish between three groups of players on the credit derivative market:  
 
1. End-buyers; 
2. End-sellers; 
3. Intermediaries (Rule, 2001, p.124). 
 
Generally banks carry out a dual role on the credit derivative market: they can either 
take long (buyers) or establish short (sellers) positions. But considering the actual bank 
position on the net basis they mainly act as buyers of protection with the purpose to 
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reduce or eliminate credit risk exposure of the debt held in their portfolio. What 
concerns insurance companies, they are usually long on the credit derivative market 
seeking to diversify their current portfolio and gaining from premiums paid by the 
buyers.  
 
With regards to the intermediary group composition, it consists of investment banks and 
security houses. Performing as a central clearing in the credit derivative market 
intermediaries still arrange trading over-the-counter, but they handle financial 
exchanges to complete the contract. This service is similar to a real estate escrow 
arrangement. 
 
The credit derivative market has exhibited a considerable annual growth since 2001. 
The market reached its peak in January, 2008 with the total notional amount outstanding 
of $62 trillion estimated jointly by British Bankers’ Association, Bank of International 
Settlement, International Swaps and Derivative Association, and Risk Magazine (figure 
1). But this booming market has changed dramatically during 2008, as the financial 
distress of such respectable financial institutions as AIG and Citibank and claims for 
bankruptcy of Lehman Brothers have undermined the quality of the financial system. 
Such innovations on the credit derivative markets as contract netting and unwinding 
evoked by these events and the development of the worldwide economic recession have 
pushed the notional amount outstanding to fall below 31 trillion dollars in the middle of 
2009. (Giesecke, 2009, p.2; Kiff et al., 2009, p.4) 
 

 
Figure 1. Global credit derivative outstanding in trillions of dollars (1997- 1st 
quarter of 2009). 
Source: Kiff et al., 2009, p.4. 
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3.3 Credit default swap 
 
A credit default swap is a bilateral contract negotiated directly between parties (as 
indicated in figure 2), in which one party (protection buyer) agrees to pay premiums to 
another party (protection seller) over a set period of time in return for a compensation if 
a credit event occurs to a reference entity. Premiums referred as CDS spreads are 
expressed in basis points per annum and are usually paid quarterly over the year. CDS 
contracts are normally set within five years. Basically a CDS contract is a pure credit 
risk transfer mechanism isolating the credit risk from the interest risk, exchange risk, 
and liquidity risk. 
 
The credit event can be any clause from a set of specified events agreed upon in the 
CDS contract by both parties. However, among this set the most common occasions that 
cause the execution by the buyer of his right to be redeemed are the following: 
 
1. failure to pay obligation when the contract is due; 
2. bankruptcy; 
3. repudiation; 
4. restructuring (Weistroffer, 2009, p.4). 
 
                                                                      
                                Premiums 
            
                                                                                     
                             Default redemption                                         
         
 
                                                   

protection 
buyer 

protection 
seller 

 
 
 
 
 reference 

entity 
 
 
 
 
 
Figure 2. Mechanism of credit default swap. 
Source: Mengle, 2007, p.2. 
 
There are three types of CDS (European central bank, 2009, pp.9-10). The first one is a 
single name CDS. As its name suggests the reference entity for this type can be an 
individual corporation, bank or government. The second type is a CDS linked to an 
index or a tranche of indices. The CDS contracts of this type are issued on a multiple 
reference entity, e.g. a number of entities constituting an index with each entity having 
an equal share of the notional amount of the debt outstanding. Such CDS contracts are 
characterized by a high level of standardization. It is also worth to mention that indexed 
CDS distinguish by transparency that has contributed strongly to the market growth of 
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this type of contracts. There are two main indices on the index linked CDS market: 
CDX index consisting of 125 North American investment-grade firms and iTraxx index 
encompassing 125 European companies that are mainly represented by those with the 
credit rating above BBB (Mengle, 2007, p.3). The third type of CDS is a basket CDS. 
These contracts are similar to indices as they relate to portfolios of reference entities, 
which can comprise from 3 to 100 names. However, basket CDSs may be more tailored 
than index contracts and are more opaque in terms of their volumes and pricing. 
 
When any of credit events defined in the CDS contract occurs the contract is regarded 
as terminated and the seller’s obligation to settle the contract becomes due. There are 
two different types of settlement: one is a cash settlement that is widely applied on the 
CDS market since 2005, the other is a physical settlement (He, 2009, p.10). The former 
one refers to the execution of the payment by the seller of protection when the buyer is 
directly compensated with the cash amount that is calculated as a difference between the 
par value and final market value of the underlying obligation determined at the auction 
normally within 5 days after the credit event has happened. The physical settlement 
implies that the buyer of protection delivers the defaulted debt to the seller that in his 
turn is obliged to pay the compensation equal to the par value of the debt claim 
proffered by the buyer. Most commonly, the market convention for the physical 
settlement period is 30 business days. 
 
Often credit default swap is compared to traditional insurance contracts on the ground 
that it provides its buyer a protection against default occurrence. Fundamentally, the 
purpose of this instrument is to help investors to hedge against credit risk and guarantee 
that the debt they hold will be repaid on the contract expiration date that can be 
interpreted as a feature of insurance. But it would be wrong to treat CDS as an insurance 
contract, since it has a number of significant differences. For instance, the buyer of 
protection is not required to own any form of debt of the reference entity to buy CDSs 
on that debt, that is known as ‘naked credit default swap’ (Kopecki & Harrington, 2009). 
If the reference entity defaults on its obligation in this situation the buyer will not suffer 
any loss from this default event, since he doesn’t own any debt of the reference entity. 
On the contrary, the buyer will profit from the default payment exercised by the seller. 
The simple way to explain the situation with the naked CDS is to consider it as 
insurance for the car that belongs to your neighbor. This could give you an incentive to 
wish your neighbor to have the car accident because then you could get a payoff from 
the insurance company. Here it is key to emphasize that you are not subject to any 
consequences of the car accident in contrast to your neighbor whose car is damaged. 
Therefore, this particular feature of CDS provides the investor an opportunity to 
generate profits through a pure speculation betting on the reference entity default. 
However, such a situation is completely impossible for an ordinary insurance contract 
that requires the insurance policy holder to have a direct economic exposure to the 
subject insured. The insurer can proffer a claim only if he actually owns the property 
suffering a loss. 
 
One more feature that distinguishes CDS from an insurance contract is that it does not 
require the seller to hold considerable capital reserves in order to be short on the 
protection. Moreover, whereas the majority of insurance contracts are not tradable, 
CDSs are actively traded on the OTC market. 
 
Since CDS contracts are traded on the investor-to-investor basis with deals often 
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concluded through phone calls or instant messages without any monitoring authority the 
counterparty risk for such contracts is very high. This is of a special significance for the 
protection buyer as he usually disposes of little or no information on the seller’s ability 
to fulfill his obligations in the event if the reference entity defaults. Therefore, for the 
majority of CDS contracts the protection seller is required to post a collateral (Squam 
Lake Working Group on Financial Regulation, 2009, pp.2-3). According to ISDA 
around 70% of the short positions on the CDS market are collateralized. The collateral 
is usually marked to market. For instance, if the estimated market value of a CDS 
contract rises because of the increased probability of default by the reference entity the 
seller of protection needs to put additional collateral in order to assure the protection 
buyer with his creditworthiness. 
 

3.4 CDS market 
 
The CDS was designed by a group of bankers from J.P. Morgan in the late 1990s to 
protect the banks against credit risk exposure and help them reduce the leverage. 
Initially the market was very small. Primarily credit default swap was used by investors 
solely to hedge against a default risk of the debt they held. With more participants 
flocking into the market in the last decade, the CDS market has grown enormously. 
(Damodaran, 2010) 
 
According to a survey by the British Banker’s Association CDS transactions have 
grown from $180 billion in1997 to over $20 trillion at the end of 2006 (BBA, 2006, 
cited in Mengle, 2007, p.6). Another survey conducted by the International Swap and 
Derivatives Association that has started to collect comprehensive data on the CDS 
market since 2001 reports even higher numbers. According to ISDA (2001-2007, cited 
in Mengle, 2007, p.7) CDS transactions have grown from $632 billion in 2001 to over 
$45 trillion in the middle of 2007. Within the OTC derivative market the credit 
derivative accounted to $51 trillion at the end of June, 2007. Within the credit derivative 
family CDS is an undoubted leader with the total amount of transactions equal to 88% 
of the market (BIS, 2007, p.2). The exponential growth in the CDS market was partly 
driven by the inefficiencies of the credit markets, issuance of synthetic collateralized 
debt obligations (CDOs) and the investor demands. 
 
From the survey by the Bank of International Settlements (BIS, 2007, p.10) CDS on the 
single-name reference entities have remained the dominant product type in comparison 
with multi-name CDS until the end-June, 2007. However if we follow the evolution of 
the both types of CDS over the time it is worth to mention that multi-name CDS have 
been growing with a higher pace in comparison to the single-name ones. According to 
BBA (2006, cited in Mengle, 2007, p. 7) in 1999 single-name CDS accounted to 38% of 
notional amount outstanding, 51% in 2004 and only 33% in 2006. At the same time 
indexed CDS have grown from almost nothing in 2003 to 38% in 2006 and taken over 
the leadership position on the CDS market. 
 
Prior to the financial meltdown, the number of players using CDS to hedge and trade 
credit risk continued its breathtaking growth. According to the estimates by BIS and 
ISDA reported in 2009 the face value of notional amount outstanding has increased 
from slightly more than $10,000bn to almost $60,000bn between 2005 and 2007 
(Weistroffer, 2009, p.1). By the second half of 2008 the credit derivative market has 
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changed dramatically due to the collapse of the financial market. Following the failure 
of Lehman Brothers it created a spillover effect for the whole industry. As a result, the 
market was frozen and banks stopped lending each other. The size of CDS markets both 
in the U.S and E.U. shrank significantly by around 30% during the second half of 2008. 
 
The lesson learned from the crisis with regards to the CDS markets is that CDS trading 
should move from the decentralized (OTC) market to a centralized and more thoroughly 
regulated one (exchange with a clearing house). The first attempts to introduce the 
clearing house to the market were taken by ISDA in the middle of 2009 with the 
regional separation between the United States and the European Union. A lot of job has 
been done in the fields of CDS contracts standardization as well as unification of 
pricing methods (Markit, 2009). These changes on the CDS market are supposed to 
bring more confidence to existing and potential market participants, rebuild liquidity, 
create transparency and reduce the counterparty risk. 
 

 
Figure 3. Growth of credit default swap. 
Source: Mengle, 2007, p.7. 
 
The participants of the CDS market can be divided into three groups. They are a 
protection buyer, a protection seller and a reference entity. Technically reference entity 
is not involved into the CDS contract. However, its behavior essentially affects the 
contract. 
 
Banks and securities houses historically have been the largest players on the CDS 
market. They account to approximately 50% of all transactions on the market. 
According to the research conducted by Fitch (2009) out of 26 banks which are the 
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major players on the CDS market 5 represented by JPMorgan, the Goldman Sachs 
Group, Morgan Stanley, Deutsche Bank and the Barclays Group account to 88% of the 
total notional amount bought and sold (see figure 4). Besides banks and securities 
houses hedge funds are the other active player on the market that account to 30% of the 
market share and have become the second largest group (BBA, 2006). 
 
In contrast to banks hedge funds act simultaneously as the buyers and sellers of 
protection. This fact points out on the speculative nature of positions hedge fund 
establish on the CDS market. What concerns insurance companies on the CDS market 
they mainly act as the net sellers of protection. 
 

 
Figure 4. Top five CDS dealers. 
Source: European Central Bank, 2009, p.21. 

3.5 Credit default swap: pros and cons 
 
When we search for an answer to the question ‘What is the worst Wall Street 
invention?’ in Google the first outcome that pops out is credit default swap. Why is that? 
Has the turmoil of the recent situation on the financial markets proven the inability of 
CDS to serve for the good? The financial world has split into two halves regarding this 
question depending from whose perspective it is answered. Some even suggest banning 
transactions on the CDS market, while others argue that CDS has been an indicator of 
the financial meltdown that the market failed to detect. 
 
In our research we will try to solve this dilemma around the instrument from the 
investor perspective considering both its positive and negative sides. 
 
Pros 
 
In theory CDS is a financial instrument that shifts risks from those who hold underlying 
assets that are subject to credit risk to those who could be able to benefit from taking on 
additional exposures.As a result with the help of CDS credit risk allocation becomes 
more efficient in the financial market. 
 
With a view on CDS as a hedging device it provides investors an opportunity to increase 
their expected returns without uploading their positions with additional risk and protects 
them if borrowers fail to honor their obligations. From the seller’s point of view under 
growing and booming economic conditions CDS can be considered as a low risk and 
low-cost method to generate cash (Young, McCord & Crawford, 2009, p.1). Another 
important advantage of CDS for the investor is that CDS spreads can be a measure of 
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credit risk. In the efficient market both CDS spreads and risk premiums on the bond 
market should exhibit the similar behavior because of the integration of both markets 
that also gives a possibility for the investor to gain profits through arbitrage (Weistroffer, 
2009, p.9). 
 
Credit default swap can be also considered as a source of speculative income for the 
investors (Zabel, 2008). As it was mentioned earlier in this chapter investors do not 
need to actually own any form of underlying assets to acquire CDS. So in case if the 
reference entity defaults they are remunerated even without being exposed to the credit 
event risk. Thus, it becomes quite tempting for the investor guiding by the market 
situation to judge whether a company may soon default or remain stable and then take a 
short or a long position on CDS with the aim to extract a purely speculative profit. 
 
From the protection seller perspective CDS provides an opportunity to reach exposure 
in the form of a long credit position. For instance, selling CDS could be considered as 
an alternative to making loans or buying bonds. It can render banks wishing to diversify 
their loan portfolios but lacking a direct relationship with the desired credits (Mengle, 
2007, p.16). CDS is a good substitute for a bond or a loan as it doesn’t require initial 
capital outlays from the protection seller (Bomfim, 2005, p.35). From the time the CDS 
contract is concluded the protection seller starts to receive regular quarterly installments 
in the form of CDS premiums. Furthermore during the normal market time the 
probability of default by the reference entity is negligible, therefore the protection seller 
can enjoy a free lunch without any costs at all. In contrast to selling CDS, making a loan 
or buying a bond requires a substantial initial investment before the investor could reap 
the regular annuity payments. 
 
Unlike the traditional cash market instruments such as bonds and loans that are to be 
funded on the investor’s balance sheet, the credit default swap is an unfunded 
instrument and does not appear as a liability on the balance sheet. This off-balance sheet 
issue is a crucial difference between the cash and derivative instruments and enables 
investors to leverage up their credit risk exposure (Bomfim, 2005, p.35). 
 
More advantages regarding the diversification effect of CDS will be explained in the 
next subsection. 
 
Cons 
 
As we have mentioned earlier CDS is used as a means to hedge and trade credit risk. It 
was invented with a good intention to help the investors to allocate their risk more 
efficiently. However, with some of the questionable practices used by the market 
participants during the period of financial crisis it has shifted the public attention from 
the benefits of using CDS to its costs and risks associated with the credit derivative. 
 
Although we have mentioned before about the collateral the protection seller can use to 
assure his ability to remunerate the protection buyer in case a credit event happens it is 
not an obligatory clause in the CDS contract and doesn’t possess the same liquidity as 
the required reserves when making a loan. So the buyer of protection faces the 
counterparty risk from the seller side. In the worst scenario the buyer will suffer from 
so-called double default if the seller and the reference entity both fail to meet their 
obligations. The seller of protection also faces a counterparty risk in a way that he will 
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lose CDS premiums in case if the buyer defaults and a risk of unexpected reference 
entity default. (Mengle, 2007, p.2) 
 
Let’s assume that the investor B buys a corporate bond from the company A that in the 
context of CDS contract is known as a reference entity. It goes without saying that the 
investor acquires this company’s bond only after a thorough evaluation of the 
company’s current and past economic performance and with anticipation that the 
company will generate profits in the future to gain at least the expected rate of return on 
his funds invested. However, even if the investor has a very positive view on the 
company’s future financial state he is still aware of the possible risks the investment can 
be exposed with the credit risk standing on the top of the list. Therefore in order to 
protect his position he can choose from either of two alternatives: one is to sell the bond, 
and the other is to transfer the potential credit risk to another party. In most cases due to 
tax reasons if the investor sells the bond he will generate a loss. However, it is possible 
to eliminate credit risk of holding the bond by entering a CDS contract. Thus, as it was 
described before the investor B will transfer the credit risk of the company A’s bond to 
the protection seller, let’s call him C. But the protection seller C also doesn’t not want to 
host a high credit risk in his portfolio therefore he will seek to create an offsetting 
position by again selling the CDS contract to another counterparty that is more willing 
to take on a higher credit risk, let’s call it D. But D can follow the same strategy as C 
and the chain will lock only when one of the counterparties agrees to become the final 
bearer of the credit risk exposure. (Wallison, 2009, pp. 381-382). Here it is important to 
mention that for a long time the sellers of protection were not obliged to inform the 
buyers that they resold the CDS contract to another counterparty. So eventually the 
buyer was not aware to whom he should proffer the claim in the event of the reference 
entity default. 
 
During the years of proliferating economic conditions on the financial markets this 
chain seemed to work quite well given that default on the underlying debt was a rare 
occasion. Since returns on the safe underlying assets were quite low hedge funds, banks 
and insurance companies instead of trading bonds found it easier and more lucrative to 
trade CDS as such a business could provide a better way to obtain higher returns with 
lower risks. However, when the financial markets crashed CDS spreads whirled upward 
that made the CDS chain extremely dangerous for the parties involved as one party 
default would mean the crash of the whole system. Therefore during the instability 
times CDS were blamed for heating up the systematic risk. 
 
At this point it is key to understand the relationship between the credit risk and the 
counterparty risk: these two risks are interconnected with each other (Weistroffer, 2009, 
pp.12-13). The credit risk affects two contractual parties asymmetrically in the CDS 
contract. In the situation of financial crisis a rise in the credit risk of underlying assets 
leads to a reduction of benefits for the protection seller and causes either sellers 
themselves or reference entity rating decline. In either of situations the protection seller 
is required to post an additional collateral. There is a good example with Lehman 
Brothers (once the fourth largest investment bank in the U.S.) in the mid of 2008. As 
fear and rumours spread in the whole market that Lehman Brothers would not be able to 
put more collateral to meet its debt obligations, the cost of its debt protection, e.g. CDS, 
went straight high. Although Lehman Brothers tried to raise additional liquidity to cover 
its CDS holding, it did not work at all, and finally the company was forced to declare 
bankruptcy. Because of extensive array of long and short positions a number of 
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financial institutions held in CDS contracts on Lehman Brothers debt with the latter 
often being taken without sufficient funds to redeem the obligation in case of default, 
these events eventually created a systematic risk for the whole market (Young et al., 
2009, p.3). As a result the market got frozen, the banks stopped lending each other, 
overnight interbank lending spreads went straight high. The financial crisis officially 
started by that time. 
 

3.6 CDS – diversification effect and risk reduction 
 
In the investor environement there is a well-known saying 'do not put all the egss in one 
basket'. To our mind, this expression is the best to reflect the concept of diversification. 
If an investor spends all his wealth to buy the stocks of one company there is a very big 
probability that he will lose everything in case if the company goes bankrupt. But if the 
investor holds stocks of the different companies whose economic performance, for 
example, is negatively correlated, the risk if one company defaults does not exert any 
significant influence on the whole portfolio, since other companies' performance will 
evolve in the opposite direction. In the described case we deal with the diversification 
within one market but the same strategy can be employed for the portfolio consisting of 
differenet financial instruments.  
 
With regards to the diversification effect of CDS in the bond porfolio let's consider the 
following example. A financial manager in the company A owns a large portfolio of 
bonds issued by the company B and he anticipates that spreads on that bond will 
temporarily increase in the short run. If he wants to avoid or reduce this credit exposure 
he can sell the bonds directly. As a result this may crystallize a market-to-market loss. 
The secondary market for the bond is relatively illiquid mainly for the seasonal reasons, 
therefore transaction costs of selling a bond are quite high. Moreover, such a forced sell 
of bonds at a loss can severly hurt the long- term investment strategy of the company A. 
However, there is another alternative to deal with the issue. The financial manager of 
the company A could enter a credit default swap contract on the side of the buyer of 
protection for the short term. In case if the bond spreads do increase, the value of CDS 
contract will also increase at the same time and then the financial manager could sell the 
CDS contract at a profit in the secondary market. Thus, in any case the financial 
manager of the company A will lose nothing and if the situation evolves as expected 
even gain from selling CDS. (Anson, Fabozzi, Choudhry & Chen, 2004, p.68) 
 
If we consider the diversification function of CDS only within the credit derivative 
market one of the possible strategies employed by investors can be as follows. The 
investor who performs as a buyer of protection has to pay regular premiums in order to 
lay off the credit risk exposure. Nevertheless, there is a possible way for the buyer to 
achieve zero costs while eliminating his credit exposure that is known as a ‘credit 
switch’ (Anson et al., 2004, p.69). One particular feature of the CDS market enables the 
implementation of this strategy. In contrast to the cash market the CDS market is far 
less regulated that provides the market participants with a greater trading flexibility as at 
any time they can be either long or short on the market. For example, if we consider 
again the situation where a financial manager holds a large portfolio of bonds he could 
purchase a credit default swap on these bonds and simultaneously sell a protection on 
another reference entity and to complete the entire transaction with one investment bank 
that would price the whole structure. Thus, such a strategy can be considered as a 
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zero-sum game that at the same time provides the manager with synthetic diversification 
of the credit exposure. 
 
The diversification function is especially important for such active CDS market 
participants as banks. By arranging a credit default swap banks can achieve their loan 
portfolio diverisification that provides them with increased capacity to expand their 
lending (Mengle, 2007, p.16). For example, a bank holding a large loan portfolio on its 
balance sheet may be reluctant to futher extend its loan book that sometimes can spoil 
its relationship with potential clients that could eventually hurt the whole business. 
However, one way to avoid the risk of losing potential customers is to grant the loan 
and at the same time to buy a credit default swap that transfers the additional credit risk 
to another party. The bank will then achieve the diversification objective without 
actually jeopardizing the relationship with its clients. 
 
From the protection seller perspective CDS can be also considered as an opportunity to 
diversify the portfolio simultaneously increasing its returns and lowering the credit risk 
(Bomfim, 2005, p.71). As it was stated earlier credit default swaps are ‘unfunded’ 
instruments that differ from the cash market instruments such as bonds and bank loans 
in a way that they do not require investors to have initial funds in order to enter a deal. 
So, in fact, as long as credit events covered in the contract do not occur the sellers of 
protection are guaranteed a continuous stream of payments from the buyers until the 
maturity time of CDS. Consequently they can use these payments, for example, to buy 
other debt instruments whose payoffs are not correlated to those of made by the 
reference entity to obtain a better diversification gains. 
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3.7 Literature review on CDS relation to stocks and bonds 
 
The essence of interlink between CDS, stocks and bonds takes roots from the two 
backbone models of credit risk assessment: structural and reduced-form models. The 
former is often referred as the Merton model and was described in details in Merton 
(1974) although its ground had already been laid in Black and Scholes (1973). 
 
In the structural model for a given maturity, credit risk can be determined by two 
variables: the volatility of the firm operational activity and the ratio of the present value 
of debt at the risk-free rate to the current firm value. The model is based on the simplest 
case of debt pricing at the firm whose value at some time t is modelled as the sum of 
observable variables such as equity and debt where the former doesn’t pay dividends 
and the latter is a zero-coupon bond that becomes payable at some time T in the future. 
When the debt becomes due at time T the firm value is reduced by the value of debt 
leaving us with the equity value or in case if the firm value is not enough to cover the 
value of debt outstanding at the maturity the firm goes bankrupt and its equity becomes 
valueless. In line with the above reasoning Merton (1974) finds out that equity can be 
considered as a European call option on the company value with the strike price equal to 
the bond value at maturity. If at the expiration date the value of the firm falls below the 
debt value then the option expires ‘out of the money’; shareholders receive nothing and 
bondholders take over the ownership of the firm. But if the option expires ‘in the 
money’, e.g. the firm value exceeds that of the debt, shareholders receive the positive 
difference between the firm and bond values. Using the put-call parity theorem debt can 
be presented as a risk free bond plus short put option. To get the total payoff creditors 
would expect the firm value to be higher or at least equal to the debt value at the 
maturity. If this condition fails at the expiration the debt defaults and debtholders will 
receive the amount equal to the expected payoff at risk-free rate reduced by the value of 
the put option on the firm value. 
 
The difference between the firm and debt value plays an important role in signalling the 
default probability. As at the time debt is due this difference interprets into the equity 
value that gives a valuable insight on the relation between stock prices and credit risk. 
Thus a downward motion of share price trend increases the probability of not meeting 
the firm obligations and hence credit risk that in its turn causes a rise in the cost of CDS. 
 
Such a relation is of a particular importance for bondholders who seek to manage the 
risk of their portfolios through diversification. Let’s consider the simplest case of a 
portfolio containing a bond of a given entity. One way to diminish its riskiness is to buy 
a protection on the bond, e.g. CDS. Thus if the entity fails to meet its bond obligations 
the investor will be compensated by the payoff from CDS. Another way that becomes 
evident from the structural model reasoning is to sell short the entity’s stocks. If the 
entity defaults on its debt the stocks will become worthless and the investor will stay 
with a profit from the short sale. The amount of stocks is to be sold short to gain 
diversification can be determined from the magnitude of the relation between share 
prices and CDS spreads. 
 
The reduced form model first gave its sprouts in Jarrow and Turnbull (1992) and further 
was developed in Jarrow and Turnbull (1995), Duffie and Singleton (1999), and some 
others. According to Jarrow and Protter (2004) the main difference of this model from 
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the structural one is based on the set of information available. Within the reduced form 
model the information input is the public available data (that is the data accessible to the 
market and often incomplete) unlike the structural model where more privately held 
information (that is the thorough information on a firm assets and liabilities available to 
insiders) is required. The former is often a cause of inability to predict the default time 
while the latter enables to foresee it.  
 
With the reduced-form approach the credit spread is assessed within the assumptions of 
risk neutral default probability and lack of arbitrage. These assumptions make possible 
to relate CDS and bond spreads by establishing the equivalence relationship between 
the two. According to Duffie (1999) this relation can be derived from the following 
arguments. Given the lack of arbitrage opportunities the buyer of CDS can take the 
analogous position by the short sale of a fixed risky bond of the same firm with the 
same due date and investing the profits into a risk-free asset. So in this case CDS spread 
equals the difference between the bond yield and the yield of a riskless asset. If the CDS 
spread exceeds the bond spread of the same reference entity arbitrage opportunities arise 
and the investor can gain a profit through selling the CDS, buying the risk free asset and 
short selling the risky bond. If the difference between bond yield and risk free rate is 
higher than CDS premium then the investor should reverse this strategy.  
 
Relying on the above theoretical considerations Zhu (2006) tested the empirical relation 
between CDS and bond spreads. His findings confirm the relative equivalence between 
the estimation of credit risk on the credit derivative and the bond markets in the 
long-run. Nevertheless, he discovers some inconsistency from the theory when the 
relation is tested within a short-time horizon. The deviation of CDS premiums from 
bond spreads is likely to be stipulated by the ability of the credit derivative market to 
absorb new information concerning credit quality changes quicker than the bond market. 
In contrast to the expected theoretical reasoning the empirical results in the paper show 
relative insignificance of such factors as CDS contract terms and restrictions on short 
sales to be the cause of the discrepancy between the two spreads in the short-run. Also it 
is worth to mention that CDS plays the leading role in price discovery mainly on the US 
market whereas the bond market is often a leader in other regions that is probably 
caused by the smaller liquidity of the non-US derivative market data available at the 
time of research. 
 
Arming with the approximate arbitrage relation between CDS premium and credit 
spread from the reduced-form model Blanco, Brennan and Marsh (2004) conducted a 
similar research where they explore the interlink between credit default swaps and 
bonds over the time for investment-grade entities. In the first part of their paper they 
find out the empirical confirmation of the equivalence between CDS and bond spreads. 
Moreover, their empirical findings show the superior role of the CDS market to discover 
credit risk prices comparing to the bond market that is due to a lower flexibility of the 
latter especially in terms of short sales limitation. In the second part of their research the 
authors search for the appropriate determinants of CDS and bond spread changes. As it 
appears the changes of bond spreads are mostly subject to the market movements 
whereas CDS spreads are influenced mainly by the micro factors such as the firm stock 
price and implied volatility. However, the empirical evidence on the significance of 
lagged changes in CDS spreads as an explanatory variable to changes in bond spreads 
enables to relate them to each other providing some credence to the structural approach. 
This observation brings to the spotlight the stronger relation between the CDS market 
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and the stock market than the bond and the stock markets. 
 
Guiding by the findings from Zhu (2006), Blanco, Brennan and Marsh (2004) and the 
few other relevant empirical studies Norden and Weber (2009) were the first to research 
co-movements of credit derivatives and traditional markets for the international sample 
including Europe. The authors explored the intertemporal relation between stock returns, 
CDS and bond spreads along with the factors affecting it. Also they investigated which 
market: CDS or bond facilitates a prompter and more accurate price disclosure. First, 
they found out that stock returns are strongly negatively correlated with the first 
difference of CDS and bond spreads. Second, the stock returns are much harder to 
predict than bond spread changes. New information first reflects on the stock market 
and from there it is transferred to the CDS and bond markets. Furthermore, at daily and 
weekly frequencies CDS spread changes evoke bond spread changes in the majority of 
cases. Third, they discovered a stronger lead-lag interlink between CDS spreads and 
stock returns in comparison with that of between bond spreads and stock returns. Fourth, 
the magnitude of the relation between stock returns, CDS and bond spreads is 
dependent on a firm credit quality and the liquidity of corporate bonds. Firms with a 
lower credit rating show a higher correlation between CDS spread changes and lagged 
stock returns than those with a higher credit quality. However, it is not true about the 
relation between bond spread changes and lagged stock returns making it unaffected by 
this factor. Bond spread changes become more sensitive to lagged stock returns with an 
increase in the size of the bond issue that is consistent with a higher liquidity of bonds. 
Fifth, the CDS and bonds spreads were discovered to be cointegrated. The last but not 
the least, the CDS market is the main supplier of the information on credit risk prices 
and the strength of this feature varies depending on the region within which the credit 
derivative is traded (on the U.S. market the price discovery function of CDS is more 
eminent) that is in line with the empirical findings by Zhu (2006). 
 
Following Zhu (2006), Blanco, Brennan and Marsh (2004) and Norden and Weber 
(2009) Rey (2009) analyzes the relation between CDS spreads, bond yields and stock 
returns within the French market over the considerable time span of 2001 – February 
2008. She confirms the former results regarding the interlink between the stock, bond 
and CDS markets on the new sample consisting of only French reference entities. The 
time horizon in the study is long enough to encompass the periods of different market 
states that allows the author to consider the behaviour and strength of the relation 
separately for each period. She finds out that the interdependency between stock returns, 
changes in CDS and bond spreads increases during the time of market tensions that can 
further aggravate financial instability. 
 
Relying on the theoretical conclusions of the structural and reduced-form models along 
with the previous empirical research on the relation between CDS, bond and stock 
markets in our thesis we strive to address this relation to the diversification effect of 
CDS as a benefit for the professional investor seeking to optimize the compound of his 
portfolio in such a fashion. We assume a simple case of portfolio that can consist 
maximum of three assets of the same firm: stocks, bonds and CDS. 
 

3.8 Hypotheses 
 
In line with Zhu (2006), Blanco, Brennan and Marsh (2004), Norden and Weber (2009), 
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and Rey (2009) we set forward the following hypotheses which will be tested in the 
empirical part. 
 
Our first hypothesis can be stated as following: Stock returns are negatively correlated 
with the first difference of CDS spreads and bond spreads. 
 
According to the previous empirical research an increase in stock prices should be 
accompanied with a decrease in credit risk of the entity and hence a reduction in CDS 
premium and credit spread. This hypothesis is also consistent with the philosophy of 
structural and reduced-form models as the former deduces the inverse relation between 
equity and default probability and the latter states the relation of equivalence of credit 
risk assessment on the bond and CDS markets. 
 
The second hypothesis is: Stock returns and CDS spread changes explain bond spread 
changes. 
 
We assume that the bond market is the last where new information is reflected. This 
assumption follows from the argument that out of the three considered markets the bond 
one is the least flexible in terms of taking short positions. Furthermore, it is 
characterized as possessing the least liquidity in comparison with the two others. 
 
The third hypothesis tests the following assumption: The relation between stock returns 
and CDS spread changes is stronger than that of between stock returns and bond spread 
changes. 
 
Bond yield can be considered as a sum of a risk-free rate and risk premium. The first 
component is associated with a market risk and the second refers to a credit risk. CDS 
premium or spread is regarded to be a cost of purely credit risk. Therefore changes in 
CDS spreads should exhibit a stronger link to stock returns than that of in bond spreads 
as the latter is additionally exposed to the influence of market-wide fluctuations. 
 
Our fourth hypothesis is: Depending on the market state the relation between stock 
returns, CDS and bond spread changes differs: it enhances during instability periods. 
 
During the time of the market downturn the relation between stock returns, CDS and 
bond spread changes enhances. Here under the market downturn we imply the period of 
a sharp decrease in the share prices whose approximate longitude we will measure 
comparing the stock prices and stock returns time series along the sample. We suppose 
that the slump in equity during the recent financial crisis exaggerated the default 
probability pushing the CDS prices and bond yields to the higher benchmarks than it 
would be the case in a non-crisis period. 
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4. EMPIRICAL ANALYSIS 
 

4.1 Data collection, conditions and sample composition 
 
First within the module Credit Views accessed at Reuters 3000 Xtra Database we chose 
the section Credit Analysis and there Volume Analysis/ DTCC CDS Volume/ Top 1000 
Reference entities. The data presented in Top 1000 Reference entities were compounded 
on 16/04/2010 and list the companies and sovereigns whose debt is the most frequent 
underlier of CDS contracts in terms of gross notional, net notional values both 
denominated in US dollars, and a number of contracts. According to the Depository 
Trust and Clearing Corporation definitions (DTCC, 2009) the gross notional value 
refers to the sum of CDS contracts that were bought (sold) for all Warehouse contracts 
in total, by sector or for single reference entities. The net notional value denotes the sum 
of the net protection bought (sold) by net buyers (sellers). While the former is calculated 
on a per-trade basis, the latter is deduced from a counterparty family. Therefore net 
notional is considered a better indicator of the actual CDS market size. 
 
We sorted the reference entities in a descending order from that one with the highest net 
notional amount outstanding. We excluded the sovereign reference entities from the 
sample as they do not have stock prices and therefore don’t satisfy the limitation 
criterion of our research. Further we concentrate our attention on those corporate 
reference entities that originate from the EU region and whose debt is denominated in 
euro. In the next subsection we will explore their stock prices behavior in order to detect 
the periods when the market exhibited either upward or downward trends along with 
their stock returns to see when the market was either relatively calm or turbulent. It is 
worth to mention that this affected our choice of solely European reference entities as 
the time when a bearish mood and high volatility caused by the recent financial crisis 
established on the equity markets differs among the regions to a certain extent 
(Financial Times, 2008). 
 
Another condition for the sample is to find those reference entities that have data on 
five-year maturity CDSs along with five-year maturity bonds to match the maturity of 
CDS contracts and stock prices denominated in euro and are available for at least 
four-year period starting from 2005. CDS with a five-year tenor is the most common 
type of CDS contracts traded on the credit derivative market therefore they are in 
abundance in our sample. With stock prices we have had almost no difficulties since the 
overwhelming majority of the companies in our sample are listed on several stock 
exchanges including that one which quotes stock prices in euro. But what concerns 
bonds with a five-year maturity there is a scarcity of them. Moreover, we imposed the 
following constraints on the bonds: 1. the bond type should be straight; 2. the coupon 
type should be fixed; 3. the currency of bond denomination should be euro that even 
more diminished the number of bonds satisfying our criterion. The above stated 
constraints with respect to bonds were selected in line with the previous empirical 
research but we should mention that they are incomplete due to Datastream search 
possibilities. The full list of bond conditions is as follows: 
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1. Bonds should be issued with a fixed coupon (the coupons are not indexed) and be 
non-callable, non-puttable, and not convertible or reverse-convertible, without a sinking 
fund provision and be five-year bonds. 
2. Bonds are single currency bonds. 
3. Bonds rank senior unsecured (required seniority for deliverable assets according to 
the ISDA Master Agreement for CDS) and must be not structured. 
4. Bond price time series indicate liquid trade (matrix priced bonds should be 
excluded).  
5. The issue must not be a private placement. (Weber & Norden, 2009; Hull et al., 
2004) 

 
We had to double check the data on bonds for the complete list of constraints in Reuters 
3000 Xtra as it gives an access to a much broader criteria search. However, we did not 
download bond spreads from it directly as it shows the numerical data only on active 
bonds and for the shorter time horizon then selected, while Datastream reflects 
information on both dead and living bonds. 
 
As we have mentioned before, we selected the bonds to match the CDS maturity, e.g. 
that of 5 years. However, for the bond market this type of maturity is quite rare. Some 
researchers (Norden & Weber, 2009; Hull et al., 2004; Blanco et al., 2005; Rey, 2009) 
tried to solve this problem of deficient data by a linear interpolation of the yields of the 
bonds with maturities less and more than 5 years. Afterwards, to obtain a bond spread 
they deducted a five-year risk-free interest rate from the constructed five-year bond 
yield. We did not follow the same strategy in our case as we were unable to obtain data 
on the risk-free interest rate, namely the swap rate (for the explanation look the 
following subsection), for the whole selected time horizon to calculate bond spreads. 
Even if we were lucky to get access to the data on the swap rate for the whole requested 
time our sample size would not increase a lot as then we would have to interpolate the 
bond yields with the maturity of 4 years (to cover the time span in question) and those 
of more than 5 years to calculate a synthetic bond spreads after. The former tenor, 
however, appears to be very rare on the bond market as well.  
 
Consequently the size of our final sample is quite limited as out of 939 corporate 
reference entities we managed to find only 12 companies with all data corresponding to 
our criteria. However, the results are supposed to be more precise as our bond spread 
data are without those errors if we would have interpolated the bond yields. Moreover, 
taking into attention the considerable number of observations for each company (see 
Table 1) and the fact that all the selected companies are among the most frequent 
reference entities in CDS contracts we dare to suppose the final sample as quite 
representative. 
 

4.2 Data description 
 
Our final sample consists of 12 companies. We downloaded data with a daily frequency 
on 3 variables within each company: CDS spread, stock price and bond spread. CDS 
spreads are last quotes and were taken from Reuters 3000 Xtra. Stock prices are official 
closing prices and were obtained from Datastream and in some cases when in 
Datastream the data exhibited obviously incorrect quotes from 
http://uk.finance.yahoo.com. Finally bond spreads are spreads over the swap curve and 
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were reached through Datastream. This data type compares the life and yield of a bond 
with the equivalent swap rate of the currency the bond is denominated in. And spread is 
the difference between the bond yield and swap rate. Regarding bond spread Datastream 
also disposes such a data type as spread over benchmark curve that compares the 
maturity and yield of a bond with the equivalent government benchmark bond for the 
bond currency of denomination. However, we decided to give a preference to the spread 
over the swap curve as the yield on a government bond is subject to non-credit risk 
factors such as liquidity, taxation and regulation (Duffee, 1996; Reinhart & Sack, 2001) 
and furthermore there is some empirical evidence that the difference between a bond 
yield and the corresponding swap rate is a better estimation of a bond credit risk 
(Houweling & Vorst, 2002; Hull et al., 2004). CDS spread and bond spread are 
expressed in basis points while stock prices are in a single currency (euro). 
 
Table 1 contains characteristics of the firms included in our sample. 
 
Table 1. Firm characteristics. 
Company Period 

 
Country of 
origin 

Sector Rating Total market 
capitalization 
(in m USD) 

Net notional 
outstanding 
on CDS 
contracts on 
16/04/2010 
(in USD) 

Number of 
observations 
(stock prices, 
CDS and 
bond 
spreads) 

DEUTSCHE 
BANK AG 
 

2005/5/9-
2010/4/30 

Germany Banks S & P 
A+ 
15-JAN-
2009 

37,409.86 6091957764 3882 

BANCO 
SANTANDER
, S.A. 

2005/9/22
-2010/4/3
0 
 

Spain Banks S & P 
AA 
4-MAR-
2009 

84,621.30 3062687999 3587 

FRANCE 
TELECOM 

2005/10/5
-2010/4/3
0 
 

France Telecomm
unications 

S & P 
AA 
4-MAR-
2009 

84,621.30 2974864919 3561 

BANCO 
BILBAO 
VIZCAYA 
ARGENTARI
A, 
S. A. 

2005/5/26
-2010/4/3
0 

Spain Banks S & P 
AA 
4-MAR-
2009 

40,673.26 2781628479 3842 

COMMERZB
ANK 
AG 

2005/9/9 
-2010/4/3
0 

Germany Banks S & P A 
12-MAY
-2009 

8,972.84 2551758545 3614 

BNP 
PARIBAS 

2006/12/0
6-2010/4/
30 
 

France Banks S & P 
AA 
28-JAN-
2009 

70,240.87 2267138534 2646 

HSBC 
BANK PLC 

2005/5/18
-2010/4/3
0 
 

U.K. Banks S & P 
AA 
19-DEC
-2008 

164,810.03 1794509094 3860 
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DEUTSCHE 
LUFTHANSA 
AG 

2005/5/5-
2010/4/30 

Germany Airlines S & P 
BBB- 
27-AUG
-2009 

6,540.26 1777665763 3883 

STORA 
ENSO OYJ 

2005/6/10
-2010/4/3
0 
 

Finland Paper 
products 

S & P 
BB 
14-MAY
-2009 

5,742.49 1487733705 3809 

SCHNEIDER 
ELECTRIC 
SA 

2006/1/3-
2010/4/30 

France Electrical 
component
s and 
equipment 

S & P 
A- 
26-NOV
-2008 

26,075.10 567247802 3364 

IKB 
DEUTSCHE 
INDUSTRIEB
ANK 
AG 

2005/6/10
-2010/4/3
0 
 

Germany Banks Fitch 
BBB- 
22-AUG
-2008 

583.23 320503264 3789 
 

AB 
SKF 

2005/6/21
-2010/4/3
0 

Sweden Industrial 
Machinery
/Equipmen
t 

S & P 
A- 
12-MAY
-2003 

8,432.41 211227534 3779 

 
Further we analyze a dynamic behaviour of our data. In Appendix 1 we present figures 
that reflect trends over the selected time horizon of stock prices, stock returns, CDS and 
bond spreads for each company separately. We calculate stock returns not taking into 
account dividends as a difference of natural logarithms of two consequent stock prices. 
 
SRt = ln(Pt)- ln(Pt-1), where SRt stands for stock return at time t; Pt and Pt-1 are stock 
prices at time t and t-1 consistently. 
 
Figures in Appendix 1 allow us to observe the following: 
 
Stock prices and stock returns4: during the period of summer 2005 – spring 2007 on 
average all companies experienced a rise in stock prices and were characterized by quite 
flat stock returns (the distinct exception is France Telecom whose equity started to 
increase in value only from the mid-summer 2006 until the start of winter 2008); since 
summer 2007 (start of the subprime crisis) and till the beginning of spring 2009 stock 
prices exhibited the negative trend and stock returns were extremely volatile (again with 
the exception of France Telecom whose stock prices started to fall since winter 2008 
and have been following the same pattern until summer 2009); since spring 2009 the 
situation on the equity market seems to start slowly improving with stock prices 
exhibiting a slight rise and less turbulent stock returns (the exception here is IKB whose 
stock prices almost reached a 0 level). 
 
CDS spreads: during the period of summer 2005 – spring 2007 the CDS spread trend 
was quite flat; since summer 2007 the credit risk on the CDS market started to rise with 
                                                               
4 The description of observations tends to find out common patterns in the considered variables of each 
company in order to enable to distinguish shorter periods for further analysis. Therefore, it is made with a 
certain extent of approximation. 
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CDS spreads peaked in 2008 and 2009; after CDS premiums reached their highest 
levels they started to fall for the majority of the companies, however, for some 
companies (Banco Bilbao, Banco Santander, Deutsche Bank, Commerzbank) CDS 
spread returned to its bullish mood after a while. 
 
Bond spreads: Mostly bond spreads replicate the behaviour of CDS spreads over the 
analyzed period: exhibiting a flat trend at the beginning they started to rise sharply until 
they peaked and afterwards experienced a continuous fall (with the exception of Banco 
Bilbao, Banco Santander, Deutsche Bank, Deutsche Lufthansa and HSBC Bank for 
which credit risk started to increase again after some time). 
 
Further we calculated the mean and the variance for each variable for shorter sub 
periods (see Appendix 2) that we have defined relying on the stock price and stock 
return behaviour described above: 
 
1. summer 2005 – spring 2007; 
2. summer 2007 – March 2009; 
3. April, 2009 – April, 2010. 
 
The 1st period (summer 2005 – spring 2007): on average stock returns were 
characterized by a constant and relatively low volatility. Both CDS and bond spreads 
were low and exhibited a flat trend for the majority of the companies. But there are 
some exceptions. Thus, for France Telecom CDS spread was quite volatile. Also bond 
spreads for Commerzbank and Deutsche Lufthansa were on quite high levels and 
showed a variance exceeding the average for the whole sample. 
 
The 2nd period (summer 2007 – March 2009): in whole mean stock prices for all the 
companies were very low and showed a high volatility. They reached their bottom level 
at the end of 2008 that is stipulated by the financial crisis. Stock returns were negative 
for all the companies and again very volatile. Both CDS and bond spreads exhibited an 
upward trend and were characterized by a much higher variance in comparison with the 
1st period. 
 
The 3rd period (April, 2009 – April, 2010): the situation on the equity market started to 
show slight signs of recovery. Except France Telecom and IKB the rest of the 
companies showed positive stock returns. CDS and bond spreads volatility decreased in 
comparison with the 2nd period but still remained quite visible. The means of both 
credit spreads appeared to fall significantly. 
 
To get a preliminary approximate notion of the interlink between stock prices, CDS and 
bond spreads we calculated correlation coefficients for the three variables for each 
company correspondingly. For 12 companies (except France Telecom where only the 
correlations between CDS and bond spread and between stock price and bond spread 
are significant) all correlation coefficients appear to be significant at 0,01 significance 
level. The average correlations for stock prices, CDS and bond spreads are presented in 
the table below. 
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Table 2. Average correlation mid-2005 – April, 2010. 
 Stock price  CDS spread Bond spread 
Stock price 1 -0,7888* -0,6760 
CDS spread -0,7888* 1 0,6980 
Bond spread -0,6760 0,6980 1 
*Calculated as the average for 11 companies. 
 
According to Table 2 the correlation between stock prices and CDS spreads and 
between stock prices and bond spreads is negative and quite strong. Stock prices and 
CDS spreads seem to be stronger correlated than stock prices and bond spreads. Both 
spreads exhibit a strong positive correlation. These rough results are consistent with the 
theoretical assumptions concerning the relation between stock prices, CDS spreads and 
bond spreads and also show the diversification possibility. Thus, for example, an 
investor who owns a company stocks and simultaneously is the seller of CDS on its debt 
can gain when the stock prices are falling from the rising CDS premium. 
 
Before constructing regression models we need to test our data for stationarity. First we 
process the data on each variable within each company through SPSS in order to accept 
or reject the hypothesis of its stationarity. We judge whether the time series is stationary 
or not guiding by the graphical reflection of its mean and also centered moving average 
with different spans. If on the graph the time series fluctuates around a constant mean 
than we assume that it is stationary. In the opposite case we calculate a difference of the 
first order and continue analyzing it in the same fashion along with calculating its 
variance. As a rule the difference of the first order appears to be stationary but to be 
completely sure we calculate the difference of the second order as well. If the variance 
in the latter case appears to exceed the variance of the first difference we assume that 
our time series possess the quality of stationarity at the difference of the first order. 
Time series of stock prices, bond and CDS spreads do not have a constant mean (one of 
the condition of stationarity) and therefore should be transformed further to satisfy 
stationarity criteria. Stock returns, the first difference of bond spreads and the first 
difference of CDS spreads can be considered as stationary therefore we will continue 
our further analysis with these 3 transformed variables. 
 
Further we test the hypotheses of normal distribution of our stationary time series. As in 
the next subsection when constructing regression models we are going to use stock 
return, CDS spread and bond spread as dependent variables consistently it is key to test 
them for normality as it is a necessary condition for the variable to qualify as explained 
in a linear regression. In order to check the distribution of the time series we build 
histograms along with the normal curve. If on a histogram the distribution looks like 
normal in order to ultimately confirm our assumption we build a Q-Q plot. If the 
overwhelming number of observations lies on the straight line then we accept the 
hypothesis that our time series is normally distributed. All time series appear to be 
normally distributed with a certain extent of approximation. 
 
Also in line with the previous empirical research (Weber & Norden, 2009; Blanco et al., 
2004, Zhu, 2006; Rey, 2009) we decided not to consider the contemporaneous relation 
between the studied variables. In our regression we strive to check the influence of the 
lagged variables on the dependent one. According to Weber and Norden (2009, p. 541) 
the maximum lag order should be selected by the principle of the whole time during 
which information is fully absorbed by the CDS, bond and stock markets. Therefore we 

 34



choose the consequent lags with the maximum order of 5 that is stipulated by 
autocorrelation tests conducted for three time series. This suggests an interesting insight 
that new information reflects on the three markets within a trading week period. 
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4.3 Hypotheses testing and result discussion 
 
In order to test our hypotheses we employ the following three-dimensional vector 
autoregressive models (henceforth VAR): 
 

SRt = αS + SpSRt-p + SpDBSt-p + SpDCDSSt-p + εSt, 
 

DCDSSt = αC + CpSRt-p + CpDBSt-p + CpDCDSSt-p + εCt, 
 

DBSt = αB + BpSRt-p + BpDBSt-p + BpDCDSSt-p + εBt,  
 
where SR stands for stock return; DBS denotes the first difference of bond spread; 
DCDSS is the first difference of CDS spread; α is the intersection coefficient; β, γ, δ are 
the slope coefficients; ε is a white noise. 
 
These models allow us to capture the intertemporal relation between the three variables 
and at the same time to check the autocorrelation property for each stationary time 
series consistently. Each regression model was applied to each company in our sample. 
The results are listed in table 3. 
 
According to the three-dimensional VAR models outcome for the whole period: R square 
is the biggest when the bond spread is a dependent variable. On the bond market 
autocorrelations for all lags up to the 4th order appeared to be significant and negative for 
quite a large number of companies. A fall in stock returns causes a rise in bond spreads at 
the 1st and 2nd lags, but what concerns the consequent lags they exhibited a positive 
relation between the two variables. The CDS spread changes appear to be positively 
related to the first difference of the bond spread changes up to the 4th lag. This is 
consistent with the reduced-form model assumptions of the equivalence of the credit 
spreads. What concerns the relation of the CDS spread changes and stock returns the 
regression where CDS spread change is a dependent variable explains it a bit better in 
comparison with the case when stock return is explained. A fall in the stock returns causes 
a rise in CDS spread changes for 8 out of 12 companies at the 1st lag, with a decreasing 
power at the 3rd and 4th lags. It is also interesting to note that CDS and stock markets (here 
under the market we imply our sample of 12 companies) witness against the market 
efficiency as they showed autocorrelation for a number of firms at all 5 lags. According to 
the whole period regressions there is no clear answer whose relation is stronger: that of 
between stock returns and bond spread changes or stock returns and CDS spread changes. 
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Table 3. Three-dimensional VAR results for the whole period (summer 2005 – April, 
2010). 
  SR(1) (2) DBS(3) (4) DCDSS(5) (6) 
SR(-1) -0,0230 3 -127,1097 3 -21,9993 8 
p-value 0,0160  0,0030  0,0086  
SR(-2) -0,0240 3 -9,2055 2   
p-value 0,0053  0,0045    
SR(-3) -0,0630 1 38,0465 2 -13,1860 1 
p-value 0,0460  0,0265  0,0420  
SR(-4) 0,0525 6 35,3880 2 -4,9077 3 
p-value 0,0288  0,0125  0,0280  
SR(-5) -0,0795 4 64,7930 1 31,2910 1 
p-value -0,0800  0,0030  0,0120  
DBS(-1) -3,4855 2 -0,2934 7 0,0260 2 
p-value -0,0865  0,0000  0,0020  
DBS(-2)   -0,0797 7 0,0470 2 
p-value   0,0119  0,0000  
DBS(-3) 0,0000 3 -0,1106 5 0,0255 2 
p-value 0,0367  0,0003  0,0295  
DBS(-4) 1,5940 2 -0,0074 5 -0,0062 6 
p-value 0,0185  0,0044  0,0215  
DBS(-5) -2,3438 4 0,0485 4 -0,0383 3 
p-value 0,0108  0,0115  0,0207  
DCDSS(-1) -0,0003 3 0,5024 5 -0,0643 4 
p-value 0,0053  0,0076  0,0070  
DCDSS(-2) 0,0000 4 0,0174 2 -0,0785 4 
p-value 0,0020  0,0445  0,0185  
DCDSS(-3) 0,0004 5 0,2627 3 -0,0953 6 
p-value 0,0234  0,0000  0,0073  
DCDSS(-4) 0,0000 1 0,7230 1 -0,1105 2 
p-value 0,0220  0,0000  0,0035  
DCDSS(-5) 0,0000 2 -0,0180 2 0,0150 3 
p-value 0,0095  0,0065  0,0073  
R Square 0,0447  0,1230  0,0488  
Adjusted R 
Square 0,0315  0,1106  0,0356  
F-statistic 3,4600  10,8049  3,7334  

Columns (1), (3), (5) contain the mean coefficients with the consistent mean p-values below. Columns (2), 
(4), (6) list the number of companies for which the corresponding coefficient to the left is significant at the 
5% level. 
 
In order to test our fourth hypothesis and check how the first three hold we divided the 
whole period into three sub periods according to the stock price and stock return behavior 
that is described in the previous subsection. Further the VAR results are provided for each 
of the period correspondingly. 
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Table 4. Three-dimensional VAR results for the 1st period (summer 2005 – spring 2007). 
  SR(1) (2) DBS(3) (4) DCDSS(5) (6) 
SR(-1)   -5,8480 1 -13,3010 2 
p-value   0,0220  0,0130  
SR(-2)   -108,4540 1 -5,6675 2 
p-value   0,0470  0,0145  
SR(-3)     -10,1420 2 
p-value     0,0075  
SR(-4)       
p-value       
SR(-5)   -7,5070 1 -7,9660 1 
p-value   0,0020  0,0220  
DBS(-1)   -0,4050 10   
p-value   0,0006    
DBS(-2)   -0,3568 6 0,1990 1 
p-value   0,0007  0,0140  
DBS(-3)   -0,1587 7 0,1670 1 
p-value   0,0083  0,0390  
DBS(-4)   -0,2026 5 0,3385 2 
p-value   0,0108  0,0060  
DBS(-5)   -0,1375 2   
p-value   0,0240    
DCDSS(-1)   0,0610 2 -0,2778 6 
p-value   0,0190  0,0058  
DCDSS(-2)   -0,3063 3 -0,2057 6 
p-value   0,0140  0,0030  
DCDSS(-3)     -0,2253 3 
p-value     0,0000  
DCDSS(-4)     -0,1390 2 
p-value     0,0155  
DCDSS(-5)     -0,1448 4 
p-value     0,0128  
Const.   -0,1330 1   
p-value   0,0080    

R Square   0,2085  0,1403  
Adjusted R Square   0,1715  0,1108  
F-statistic   7,6383  4,9405  

Columns (1), (3), (5) contain the mean coefficients with the consistent mean p-values below. Columns (2), 
(4), (6) list the number of companies for which the corresponding coefficient to the left is significant at the 
5% level. 
 
1st period (see Table 4): For the period of low volatility and rising stock prices the 
regression where bond spread change is a dependent variable again appeared to possess 
the highest explanatory power. It is interesting to note that the regression where stock 
return is explained has shown significance for neither of analyzed companies. The reason 
can be that the stock market is the first where new information is reflected due to its 
liquidity and ease to establish short and long positions at any time. This also can be 
interpreted in a way that stock returns cause changes in both credit spreads. During the 
period of summer 2005 – spring 2007 both credit spread changes showed a negative 
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relation to the stock returns but for a smaller number of companies than in the whole 
period. The autocorrelation of the bond spread changes and CDS spread changes showed 
significance at all 5 lags for quite a few firms. 
 
Table 5. Three-dimensional VAR results for the 2nd period (summer 2007 – March 2009). 
  SR(1) (2) DBS(3) (4) DCDSS(5) (6) 
SR(-1) 0,029333 3 -79,908 1 -19,432 2 
p-value 0,025333  0,041  0,007  
SR(-2) -0,121 2 102,338 1 16,623 2 
p-value 0,019  0,011  0,012  
SR(-3)   -24,2015 2   
p-value   0    
SR(-4) 0,064 3 -17,2795 2 4,9565 2 
p-value 0,023  0,014  0,018  
SR(-5) -0,1325 4 -7,005 1   
p-value 0,01625  0,0046    
DBS(-1) -4,004 2 0,005778 9 -0,153 1 
p-value 0,03  0,003  0,007  
DBS(-2)   0,3666 5 0,0445 2 
p-value   0,0094  0,0035  
DBS(-3) 0,01 1 0,38025 4   
p-value 0,04  0,01275    
DBS(-4) 0,0515 2 0,516333 3 0,6845 4 
p-value 0,001  0,023333  0,00475  
DBS(-5) -0,003 3 0,4438 5 0,726667 3 
p-value 0,002  0,017  0,035  
DCDSS(-1) -0,0005 2 0,3425 4 0,3805 2 
p-value 0,014  0,0105  0,0045  
DCDSS(-2) -0,00033 3 0,141 1 0,705 1 
p-value 0,018  0,005  0,002  
DCDSS(-3) 0,001 3 0,3695 2 0,55 1 
p-value 0,016333  0,005  0,018  
DCDSS(-4)   0,843 1 0,318 3 
p-value   0  0,008  
DCDSS(-5) 0,001 1 -0,1165 2 0,2409 3 
p-value 0,004  0,01  0,016333  
R Square 0,0994  0,212889  0,085333  
Adjusted R 
Square 0,0646  0,112222  0,051333  
F-statistic 3,1537  4,638556  2,183167  

Columns (1), (3), (5) contain the mean coefficients with the consistent mean p-values below. Columns (2), 
(4), (6) list the number of companies for which the corresponding coefficient to the left is significant at the 
5% level. 
 
 
2nd period (see Table 5): During the period of the financial crisis the explanatory power of 
the regression with the bond as a dependent variable has increased but here it is worth a 
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notion that stock returns appeared to be better explained than CDS spread changes. Stock 
returns cause bond spread changes at 4 lags but maximum for 2 firms at each lag. The 
relationship between these variables has increased during the turmoil on the financial 
markets. What concerns the relation between bond and CDS spread changes they 
appeared to be positive up to the 4th lag (with the 1st lag exhibiting significance for 4 
firms). When the stock return is a dependent variable the CDS spread change has almost 
no influence on it as the slope at all lags is very close to zero. The latter finding can mean 
that stock returns influences the CDS spread changes instead of vice versa. 
 
Table 6. Three-dimensional VAR results for the 3rd period (April, 2009 – April, 2010). 
  SR(1) (2) DBS(3) (4) DCDSS(5) (6) 
SR(-1) 0,233 1 -249,947 2 -44,832 5 
p-value 0,000  0,026  0,001  
SR(-2) -0,175 1 26,443 1   
p-value 0,008  0,022    
SR(-3) -0,130 1     
p-value 0,039      
SR(-4) -0,129 1   -28,293 3 
p-value 0,030    0,015  
SR(-5) -0,130 1 26,564 1   
p-value 0,035  0,016    
DBS(-1) 0,001 1 -0,383 8 0,350 2 
p-value 0,034  0,000  0,016  
DBS(-2)   -0,258 7 0,113 3 
p-value   0,007  0,022  
DBS(-3)   -0,173 6   
p-value   0,007    
DBS(-4)   -0,063 6   
p-value   0,015    
DBS(-5) -0,001 1 0,546 1   
p-value 0,003  0,000    
DCDSS(-1)   0,333 2 -0,245 5 
p-value   0,006  0,006  
DCDSS(-2) 0,001 2 0,247 1 -0,185 3 
p-value 0,028  0,000  0,016  
DCDSS(-3) 0,000 1   -0,153 2 
p-value 0,025    0,035  
DCDSS(-4)     -0,168 3 
p-value     0,020  
DCDSS(-5) -0,001 1   0,223 2 
p-value 0,006    0,006  
Const. 0,003 1 -7,104 4   
p-value 0,021  0,011    

R Square 0,115  0,226  0,165  
Adjusted R Square 0,059  0,177  0,111  
F-statistic 2,051  5,149  3,081  

Columns (1), (3), (5) contain the mean coefficients with the consistent mean p-values below. Columns (2), 
(4), (6) list the number of companies for which the corresponding coefficient to the left is significant at the 
5% level. 
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3rd period (see Table 6): The period when the situation on the stock market started to 
improve slightly again showed the highest explanatory power of the regression with the 
bond spread change as a dependent variable. An increase in CDS spread change causes a 
positive change in bond spreads at the 1st and 2nd lags but only for 2 and 1 companies 
consistently. However, the relation to stock returns appeared to possess the same sign as 
was assumed only at the 1st lag. Also for a couple of companies CDS and bond spread 
changes evolve in the same direction. Stock return is the least explained variable 
according to the R Square and CDS and bond spread changes exert almost zero influence 
on it. Regarding the regression where the first difference of CDS spread is explained a fall 
in the stock return evokes a considerable rise in the CDS premium. 
 
Summarizing the results of the three-dimensional VAR models for the whole periods and 
three sub periods we can say that the whole period gives the strongest evidence 
concerning the negative relation between stock returns and CDS spreads. For the 
pre-crisis and post-crisis periods a decrease in stock prices evokes a rise in CDS spread as 
well. However, we cannot make the same conclusion for the second period. What 
concerns testing the relation between stock returns and bond spread changes on our 
sample, one cannot say firmly about the exact sign of it over the whole and the 3rd periods. 
For the 1st and 2nd period, however, it appeared to be negative (with an exception of the 
2nd lag for the 2nd period). Regarding our second hypothesis for all periods the regression 
model where bond spread change is a dependent variable exhibited the highest 
explanatory power according to the size of R square, however it is early to state that stock 
return and CDS spread changes affect bond spread changes. For this we will conduct a 
Granger causality test to assure in our assumption (see Table 7). But already according to 
the regression results we can conclude that stock returns are almost unaffected by the 
credit spread changes. 
 
Table 7. Causality test for the whole period. 

  

DBS 
cause "-" 
SR 

SR 
cause "-" 
DBS 

DCDSS
cause 
"-" SR 

SR 
cause "-" 
DCDSS 

DCDSS 
cause 
"+" DBS 

DBS 
cause "+" 
DCDSS 

Banco Bilbao no no yes yes no no 
Banco 
Santander yes no no yes yes no 
Commerzbank no yes no yes yes no 
Deutsche Bank no yes no yes yes yes 
Deutsche 
Lufthansa yes yes no yes no yes 
France Telecom no yes no yes yes no 
HSBC yes no no yes no yes 
IKB no no no no no yes 
Schneider 
Electric no yes no yes no no 
SKF no yes no no yes no 
Stora Enso no no no no yes yes 
BNP Paribas yes no no yes no no 
Total 4 6 1 9 6 5
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Following the results of the above table for 9 out of 12 companies stock return affects 
changes in CDS spreads with the expected negative sign and only for 1 company this 
relation is bidirectional. For 6 out of 12 companies stock return causes changes in bond 
spread with the expected negative sign and only for 1 out of those 6 companies company 
this relation is bidirectional. For 6 out of 12 companies changes in CDS spread influence 
bond spread changes with the expected positive sign and only for 2 out of those 6 
companies this relation is bidirectional. 
 
Also it would be interesting to get a notion whether the relation of causality differs over 
the time; therefore we conducted the similar tests for three sub periods. The results are 
summarized in the table below. 
 
Table 8. Causality test results for three sub periods (3D VAR)5. 

  

DBS 
cause "-" 
SR 

SR 
cause "-" 
DBS 

DCDSS 
cause "-" 
SR 

SR 
cause "-" 
DCDSS 

DCDSS 
cause "+" 
DBS 

DBS 
cause "+" 
DCDSS 

1st 
period 0 3 0 6 2 2 
2nd 
period 2 4 2 3 6 3 
3rd 
period 1 1 1 5 3 3 
 
During the period of rising low-volatile stock market the strongest causal relation exists 
between stock returns and CDS spread changes with the latter as a dependent variable. 
For 6 out of 12 companies this relation appeared to be negative and without a 
counter-direction. Stock returns cause negative changes in bond spreads only for 3 
companies during the considered period and again the relation is one-sided. During the 
subsequent period credit spread changes both on the bond and CDS markets have shown 
the highest number of significant companies: for 6 out of 12 companies changes in CDS 
spread cause changes in bond spreads and only for 1 out of those 6 companies this relation 
is bidirectional. Also changes in bond spreads are explained by stock returns for 4 
companies. For the period of April, 2009 – April, 2010 when the stock market started to 
show slight signs of recovery the biggest causal relation exists between CDS market and 
stock market again: for 5 out of 12 companies stock returns influence changes in CDS 
spreads and this relation is one-sided. It is also worth to note that whereas in the pre-crisis 
time stock returns performed as purely explanatory variables, during the crisis and in the 
aftermath a few companies were the subject of influence of both credit spreads but this 
influence is quite weak according to the slope at the explanatory variables (exception is 
the coefficient at the 1st lag of bond spread change in the 2nd period). 
 
Concerning our third hypothesis according to the outcome of the three-dimensional VAR 
models it is not clear whether the relation between stock returns and CDS spread changes 
is stronger than that of between stock returns and bond spread changes. Therefore we 
decided to test the two-dimensional VAR models leaving out the inter link between both 
credit spreads. 
 
 

                                                               
5 For causality tests for each sub period correspondingly refer to Appendix 3. 
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The two-dimensional VAR models are specified as follows: 

SRt = αS + SpSRt-p + SpDCDSSt-p + εSt, 
 

DCDSSt = αC + CpSRt-p + CpDCDSSt-p + εCt, 
 

SRt = αS + SpSRt-p + SpDBSt-p + εSt, 
 

DBSt = αB + BpSRt-p + BpDBSt-p + εBt. 
 
Table 9. Two-dimensional VAR results for the whole period (summer 2005 – April, 
2010). 
  SR(1) (2) DBS(3) (4)   SR(5) (6) DCDSS(7) (8)
SR(-1) 0,0423 3 -215,4590 2 SR(-1) -5,5015 4 -21,9011 7 
p-value 0,0123   0,0000   p-value 0,0103   0,0110   
SR(-2) -0,0748 4 -31,2135 2 SR(-2) -0,0950 3     
p-value 0,0165   0,0085   p-value 0,0043       
SR(-3) -0,0710 1 -21,1800 1 SR(-3) -0,0670 1 -13,0420 1 
p-value 0,0190   0,0360   p-value 0,0320   0,0430   
SR(-4) 0,0700 2 -15,5565 2 SR(-4) 0,0853 3 16,7490 1 
p-value 0,0145   0,0155   p-value 0,0090   0,0030   
SR(-5) -0,0778 5 77,3830 1 SR(-5) -0,0838 4 15,3655 2 
p-value 0,0234   0,0000   p-value 0,0113   0,0245   
DBS(-1) -0,0020 1 -0,3419 7 DCDSS(-1) -0,0300 3 -0,0613 4 
p-value 0,0150   0,0000   p-value 0,0077   0,0020   
DBS(-2)     -0,1858 6 DCDSS(-2) 0,0000 5 -0,0808 5 
p-value     0,0075   p-value 0,0080   0,0146   

DBS(-3) 0,0000 1 -0,1442 5 DCDSS(-3) -0,0225 4 -0,0785 6 
p-value 0,0050   0,0002   p-value 0,0200   0,0088   
DBS(-4) 1,0350 3 -0,0276 5 DCDSS(-4) 0,0000 1 -0,1075 2 
p-value 0,0150   0,0158   p-value 0,0030   0,0035   
DBS(-5) -0,0008 4 0,0265 6 DCDSS(-5) -0,0350 3 0,0710 2 
p-value 0,0078   0,0038   p-value 0,0130   0,0135   

R Square 0,0268   0,1454   R Square 0,0364   0,0335   
Adjusted 
R Square 0,0185   0,1380   

Adjusted 
R Square 0,0276   0,0245   

F-statistic 3,2440   21,5416   F-statistic 4,1015   3,8454   
Columns (1), (3), (5), (7) contain the mean coefficients with the consistent mean p-values below. Columns 
(2), (4), (6), (8) list the number of companies for which the corresponding coefficient to the left is 
significant at the 5% level. 
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It is interesting to note that from the two-dimensional VAR model (see Table 9) we have 
found a more substantial support for our first hypothesis regarding the negative relation 
between stock returns and bond spread changes. With regards to our third hypothesis 
according to the outcome of the model for the whole period it seems that the relationship 
between the bond spread change and stock return is stronger in comparison with that of 
between CDS spread change and stock return. However, if we consider each sub period 
separately the results appear to be quite controversial (see Appendix 4). Thus the outcome 
doesn’t provide us strong evidence for either acceptance or rejection of our third 
hypothesis. 
 
We have also conducted causality tests for the two-dimensional VAR models. Their 
results for the whole period and three sub periods are summarized in the following table. 
 
Table 10. Causality test results for the whole period and three sub periods (2D VAR)6. 

  
DBS 
cause "-" SR 

SR 
cause "-" 
DBS 

DCDSS 
cause "-" SR 

SR 
cause "-" 
DCDSS 

whole period 3 5 1 9 
1st period 0 3 0 6 
2nd period 2 6 3 3 
3rd period 1 1 2 7 
 
The above table provides even stronger causal relation between stock return and bond 
spread changes during the 2nd period: for 6 out of 12 companies a fall in stock returns led 
to increases in bond spreads. Also the two-dimensional VAR model better explains CDS 
spread changes over the post-crisis period: for 7 out of 12 companies stock returns 
explain the first difference of CDS spreads. 
 
According to our fourth hypothesis we have found out that the magnitude of the relation 
between the three variables differs depending on the market state. During the period of 
summer 2007 – March 2009 that characterized by a high stock return volatility and 
bearish mood on the stock market the relation between both credit spreads is the strongest 
and showed significance for the largest number of companies in comparison with the 
other two periods. Also for the 2nd period the falling stock prices seem to have caused 
higher increases in bond spreads. However, what concerns the relation between stock 
return and CDS spread during the financial market turmoil it showed a negative slope 
only for 3 companies therefore it doesn’t give us a solid ground to compare its magnitude 
with the other two periods.

                                                               
6 For causality tests for the whole period and each sub period correspondingly refer to Appendix 5. 
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5. CONCLUSION 
 
This chapter finalizes our work. Here in line with our research question and purposes the 
main findings we have achieved in our thesis are summarized, its contribution to the 
academic research is discussed, according to several criteria the quality of the research is 
estimated, and the directions for further investigation of the subject are suggested. 
 

5.1 Concluding discussion 
 
In our thesis we have attempted to answer the question: ‘What are the effects of using 
CDS for an investor aiming at optimal diversification of his/her portfolio?’ To find the 
answer to this question we have explored the concept of credit default swap, considered 
the instrument weak and strong sides from the investor perspective and finally 
conducted an empirical analysis to test its diversification function static and dynamic 
behaviours. 
 
Over the last years credit default swap has turned into the financial instrument that has 
two faces depending from whose perspective it is considered. For the investor with a 
thorough understanding of the credit derivative it can serve a good deal if thoughtfully 
applied to the financial portfolio diversification. In our thesis we have explored the 
evidence of this possibility through testing the relation of CDS with such credit risk 
sensitive corporate claims as stocks and bonds. 
 
Our first hypothesis was: Stock returns are negatively correlated with the first difference 
of CDS spreads and bond spreads. 
We have found out that this hypothesis can be proven for the majority of the companies 
in our sample. 
 
Our second hypothesis was: Stock returns and CDS spread changes explain bond 
spread changes. 
The three-dimensional VAR model where the first difference of bond spread change is a 
dependent variable possesses the highest explanatory power for the whole period as 
well as for each sub period separately. The causality test also shows that stock returns 
and changes in CDS spreads cause bond spread changes in more cases than vice versa. 
Moreover, stock returns are the least affected by both credit spread changes and their 
behavior influences changes in CDS and bond spreads considerably. Therefore our 
findings provide us a ground to accept the second hypothesis. 
 
Our third hypothesis was: The relation between stock returns and CDS spread changes 
is stronger than that of between stock returns and bond spread changes. 
We could neither accept nor reject this hypothesis since its tests have exhibited quite 
controversial results that can not be subject to the generalization. A possible reason for 
this can be that the whole period includes the period of financial turmoil during which 
the magnitude of corresponding relations differs from the pre- and post-crisis periods. 
 
Our fourth hypothesis was: Depending on the market state the relation between stock 
returns, CDS and bond spread changes differs: it enhances during instability periods. 
We have discovered that the strength of relation between stock returns, bond and CDS 
spreads differs depending on the market conditions. During the time of flat market the 
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relation between stock returns and CDS spread changes appeared to be dominant in 
comparison to those of between stock returns and bond spreads and CDS and bond 
spreads. However, at the time of stock market downturn and high stock return volatility 
the relation between stock return and bond spread as well as between both credit spreads 
came on the foreground. In the aftermath of financial crisis CDS exhibited the strongest 
relation to the stock market again and with the largest magnitude comparing to the 
previous two sub periods. 
 
Thus, during the pre-crisis period CDS could be an instrument for diversification of 
positions in the stock market. However, the same strategy would gain an investor more 
profit in the aftermath of the market downturn. Although in the crisis period the stock 
return didn’t show a strong relation with the CDS spread changes for our sample, during 
that time the investor could extract the biggest earnings from diversification through the 
indirect interlink of these variables in the bond, stock and CDS markets. 
 

5.2 Contribution to the existing knowledge 
 
Our thesis has been an attempt to popularize the empirical research on the credit default 
swap in the academic environment. This instrument used by a professional investor on a 
daily basis has not received a due attention with regards to its vices and virtues among the 
researchers so far. In our thesis we strive to make a clear division between the positive 
and negative sides of CDS that could be a valuable insight for an investor who decided to 
put the derivative in his/her financial portfolio. Moreover, we have tried to shed some 
light on the diversification function of the credit derivative by exploring the relation 
between CDS spread, bond spread and stork return as well as its magnitude during the 
market ups and downs. To our knowledge it was the first research of this kind that covered 
the whole period of the financial crisis. 
 
Although our sample is quite limited it allowed us to come to several significant 
conclusions that were outlined above. Also our results raise the topics for further research 
that will be discussed at the end of this chapter. 
 

5.3 Quality criteria 
 
When the research is over it is very important to look back and give a fair evaluation of its 
quality. Since our research was conducted within the quantitative framework the most 
appropriate criteria of its estimation are validity and reliability. 
 

5.3.1 Validity 
 
According to Hammersley (1987, p. 79) a measure can be called valid if it represents 
precisely those features of the concept that it intended to describe, explain or theorize. 
One can distinguish four types of this research criterion: measurement validity, internal 
validity, external validity and ecological validity (Bryman & Bell, 2007, pp. 41-42). 
 
Measurement validity deals with the issue whether a measure applied to a concept really fits 
to analyze it. Concerning our research we measure diversification effect of CDS in a 
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financial portfolio by the outcome of vector autoregressive models acquired by the 
relevant data processing through the statistical software SPSS that provides a notion of 
intertemporal relation between stock returns, CDS and bond spreads that being 
interpreted in financial terms provides a direct notion of diversification possibilities. 
 
Internal  validity tests whether the estimated causal relationships are worth credence. To 
evaluate the quality of our research this criterion is especially relevant as our second 
hypothesis assumed that both stock returns and CDS spreads explain changes in bond 
spreads. To check this hypothesis we built vector autoregressive models for each variable 
consistently and further conducted Granger causality test to find out which variable is 
explained and which is explanatory. We believe that this allows us to qualify the causal 
relationships we have detected as sound. 
 
External validity refers to the issue of whether the results achieved are relevant to a context 
beyond that of limited by the sample in the research. With regards to our research credit 
default swaps are international instruments therefore the fact that our sample was 
constituted of different European countries does not prevent from generalizing the results 
on the regional level. However, we are aware of quite a delimitation of our sample but 
giving a sound replicability of our research (that will be explained further) and the fact 
that the majority of findings are in line with the previous research this does not take away 
from the quality of our research. 
 
Ecological  validity  evaluates the applicability of the research findings to the real world 
settings. Our research provides an insight at the interlink between CDS spreads, bond 
spreads and stock returns in terms of diversification possibilities and consequently its 
findings can be employed by an investor while developing a diversification strategy. 
 

5.3.2 Reliability 
 
Reliability measures a degree to which the research can be repeated in the future (Bryman 
& Bell, 2007, pp. 40-41). For processing and analyzing data in our research we applied 
methods analogous to those employed in the previous research on the relevant issue. This 
fact already confirms a possibility to replicate a similar study in the future. Moreover, in 
our thesis we elaborately described the whole process starting from the data collection up 
to the result analysis so that our research can be easily replicated that even more enhances 
its quality with regard to reliability criterion. 
 

5.4 Suggestion for further research 
 
We would recommend to conduct a comparative research on the diversification effect of 
CDS depending on the market state for a larger sample. It could be feasible by creating 
synthetic bond spreads as where described in the data collection, conditions and sample 
composition subsection and testing their relation with CDS spreads of the same maturity 
and stock returns. Also it would be interesting to explore how credit rating of the 
reference entity, its size expressed in the market capitalization and the size of bond issues 
affect the ability of the derivative to diversify a financial portfolio. 
 
In addition, one can investigate the relation of multi-name CDS such as for example 
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iTraxx with the stock and bond markets. The CDS on sovereign reference entities are in 
1000 Top reference entities and therefore represent one of the most liquid part of it. It 
would be advisable to explore their relation with the corresponding bond market. This 
appears to be especially topical in view of the current blame on CDS for the downturn in 
Greece financial markets.
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APPENDIX 
 
Appendix 1. Stock prices, stock returns, CDS spreads, bond spreads (mid-2005 – April, 
2010). 
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Stock returns (mid-2005 – April, 2010) 
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CDS spreads (mid-2005 – April, 2010) 
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Bond spreads (mid-2005 – April, 2010) 
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Appendix 2. Mean and variance for each variable in 3 subperiods 
 
1st period 
 
Banco Bilbao 
Statistics 

 stock price ln stock return CDS spread Bond spread 

Valid 526 525 523 526 N 

Missing 0 1 3 0 
Mean 16,255171 ,0009 9,72 -1,304183 
Variance 3,902 ,000 1,483 19,502 

 
Banco Santander 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 441 438 441 440 N 

Missing 0 3 0 1 
Mean 11,419954 10,05 -,062358 ,0008 
Variance 1,370 1,948 2,458 ,000 

 
Commerzbank 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 450 447 450 449 N 

Missing 0 3 0 1 
Mean 28,781378 12,40 261,442667 ,0011 
Variance 14,688 11,668 1075,709 ,000 

 
Deutsche Bank  
Statistics 

 bond spread stock price CDS spread stock return 

Valid 539 539 537 538 N 

Missing 0 0 2 1 
Mean -7,84 88,9850 13,68 ,00093 

Variance 26,573 183,560 9,219 ,000 
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Deutsche Lufthansa 
Statistics 

 stock price CDS spread  bond spread ln stock return 

Valid 541 536 541 540 N 

Missing 0 5 0 1 
Mean 15,209445 50,63 20,087246 ,001296 
Variance 16,259 80,018 490,550 ,000 

 
France Telecom 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 432 430 432 431 N 

Missing 0 2 0 1 
Mean 19,541019 34,91 19,181019 ,0000 
Variance 3,928 85,343 39,773 ,000 

 
IKB  
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 515 492 515 514 N 

Missing 0 23 0 1 
Mean 27,785282 25,74 2,661359 ,0005 
Variance 7,828 9,141 120,667 ,000 

 
Schneider Electric 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 368 366 368 367 N 

Missing 0 2 0 1 
Mean 86,689752 27,13 20,146739 ,000845 
Variance 60,216 9,426 10,264 ,000 

 
SKF 
Statistics 

 stock price CDS spread bond spread ln stock price 

Valid 508 496 508 507 N 

Missing 0 12 0 1 
Mean 11,451240 28,48 19,841142 ,001499 
Variance 3,571 26,234 48,032 ,001 
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Stora Enso 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 515 512 515 514 N 

Missing 0 3 0 1 
Mean 11,7861 48,63 42,528155 ,000447 
Variance ,854 78,222 146,846 ,000 

 
HSBC Bank  
Statistics 

 stock price CDS spread Bond spread ln stock return 

Valid 532 532 529 531 N 

Missing 0 0 3 1 
Mean 206,125 11,9815 8,38 ,00018 
Variance 10853,956 ,197 5,301 ,000 

 

2nd period 
 
Banco Bilbao 
Statistics 

 stock price CDS spread Bond spread ln stock return 

Valid 478 334 478 478 N 

Missing 0 144 0 0 
Mean 12,854268 67,17 21,944979 -,002657 
Variance 14,264 1519,357 823,373 ,001 

 
Banco Santander 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 314 478 478 N 

Missing 0 164 0 0 
Mean 10,489024 65,82 31,979289 -,001925 
Variance 7,727 1500,907 1077,307 ,001 

 
Commerzbank 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 332 478 478 N 

Missing 0 146 0 0 
Mean 19,503086 67,20 918,721339 -,004498 
Variance 96,433 994,716 654900,055 ,002 
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Deutsche Bank 
Statistics 

 bond spread stock price CDS spread stock return 

Valid 456 456 446 456 N 

Missing 0 0 10 0 
Mean 35,551 67,1512 75,63 -,00362 
Variance 8807,889 730,616 1389,871 ,002 

 
Deutsche Lufthansa 
Statistics 

 stock price CDS spread  bond spread ln stock return 

Valid 478 351 478 478 N 

Missing 0 127 0 0 
Mean 15,574780 121,37 43,383473 -,002134 
Variance 15,023 3981,777 8961,718 ,001 

 
France Telecom 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 323 478 478 N 

Missing 0 155 0 0 
Mean 20,970502 69,68 38,539121 -,000460 
Variance 5,355 1089,527 1188,440 ,000 

 
IKB 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 299 478 478 N 

Missing 0 179 0 0 
Mean 6,984100 342,87 287,591423 -,007113 
Variance 54,574 184386,194 43098,869 ,003 

 
Schneider Electric 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 315 478 478 N 

Missing 0 163 0 0 
Mean 74,776799 97,54 80,625523 -,001569 
Variance 353,626 4667,504 3118,104 ,001 
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SKF 
Statistics 

 stock price CDS spread bond spread ln stock price 

Valid 478 304 478 478 N 

Missing 0 174 0 0 
Mean 10,948766 81,85 67,479707 -,001774 
Variance 8,631 4532,961 4461,779 ,001 

 
Stora Enso 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 478 326 478 478 N 

Missing 0 152 0 0 
Mean 8,595565 283,23 197,846862 -,003515 
Variance 9,714 29836,707 19891,737 ,001 

 
HSBC Bank 
Statistics 

 stock price CDS spread Bond spread ln stock return 

Valid 532 532 529 531 N 

Missing 0 0 3 1 
Mean 206,125 11,9815 8,38 ,00018 
Variance 10853,956 ,197 5,301 ,000 

 

3rd period 
 
Banco Bilbao  
Statistics 

 stock price CDS spread Bond spread ln stock return 

Valid 283 166 283 283 N 

Missing 0 117 0 0 
Mean 10,705265 98,15 40,413428 ,001908 
Variance 3,194 526,323 2818,105 ,001 

 
Banco Santander 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 162 283 283 N 

Missing 0 121 0 0 
Mean 9,740587 94,88 36,162191 ,0023 
Variance 2,794 486,912 763,150 ,001 
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Commerzbank 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 153 283 283 N 

Missing 261 391 261 261 
Mean 6,138329 109,44 1461,200707 ,001378 
Variance 1,185 381,116 473013,508 ,001 

 
Deutsche Bank 
Statistics 

 bond spread stock price CDS spread stock return 

Valid 305 305 299 305 N 

Missing 9 9 15 9 
Mean 111,908 46,58925 98,97 ,00311 
Variance 1899,273 59,465 517,541 ,001 

 
Deutsche Lufthansa 
Statistics 

 stock price CDS spread  bond spread ln stock return 

Valid 283 158 29 283 N 

Missing 0 125 254 0 
Mean 10,926254 186,06 101,28 ,001237 
Variance 1,530 425,206 3740,135 ,000 

 
France Telecom 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 165 283 283 N 

Missing 0 118 0 0 
Mean 17,176961 49,59 21,167845 -,0002 
Variance ,415 87,291 866,391 ,000 

 
IKB 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 148 283 283 N 

Missing 0 135 0 0 
Mean ,800746 487,72 765,478799 -,000601 
Variance ,018 29064,667 77779,019 ,002 
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Schneider Electric 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 149 283 283 N 

Missing 0 134 0 0 
Mean 69,403693 78,78 50,071025 ,002085 
Variance 137,875 774,836 2374,120 ,000 

 
SKF 
Statistics 

 stock price CDS spread bond spread ln stock price 

Valid 283 134 283 283 N 

Missing 0 149 0 0 
Mean 10,525972 117,93 100,169965 ,002117 

Variance 2,574 4328,611 2408,206 ,000 

 
Stora Enso 
Statistics 

 stock price CDS spread bond spread ln stock return 

Valid 283 203 283 283 N 

Missing 0 80 0 0 
Mean 4,708375 425,98 221,738869 ,002933 

Variance ,432 9565,742 8200,826 ,001 

 
HSBC Bank 
Statistics 

 bond spread stock price CDS spread stock return 

Valid 305 305 299 305 N 

Missing 9 9 15 9 
Mean 353,123 6,9422 78,17 ,00150 
Variance 7452,899 1,559 825,880 ,001 
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Appendix 3. Causality tests for three sub periods within the three-dimensional VAR 
models. 
 
Causality test for the 1st period 

  

DBS 
cause "-" 
SR 

SR 
cause "-" 
DBS 

DCDSS
cause 
"-" SR 

SR 
cause "-" 
DCDSS 

DCDSS 
cause 
"+" DBS 

DBS 
cause "+" 
DCDSS 

Banco Bilbao no no no yes no no 
Banco 
Santander no no no yes no no 
Commerzbank no no no no no no 
Deutsche Bank no no no no no no 
Deutsche 
Lufthansa no no no yes no no 
France Telecom no yes no yes yes no 
HSBC no yes no no no no 
IKB no no no yes no no 
Schneider 
Electric no yes no yes no yes 
SKF no no no no no no 
Stora Enso no no no no yes yes 
BNP Paribas no no no no no no 
Total 0 3 0 6 2 2
 
Causality test for the 2nd period 

  

DBS 
cause "-" 
SR 

SR 
cause "-" 
DBS 

DCDSS
cause 
"-" SR 

SR 
cause "-" 
DCDSS 

DCDSS 
cause 
"+" DBS 

DBS 
cause "+" 
DCDSS 

Banco Bilbao no yes yes no no no 
Banco 
Santander yes no yes yes no no 
Commerzbank no no no no no no 
Deutsche Bank no yes no no yes no 
Deutsche 
Lufthansa no no no no no no 
France Telecom no yes no yes yes yes 
HSBC no no no yes no yes 
IKB no no no no no yes 
Schneider 
Electric no yes no no yes no 
SKF no no no no yes no 
Stora Enso no no no no yes no 
BNP Paribas yes no no no yes no 
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Total 2 4 2 3 6 3
 
Causality test for the 3rd period 

  

DBS 
cause "-" 
SR 

SR 
cause "-" 
DBS 

DCDSS
cause 
"-" SR 

SR 
cause "-" 
DCDSS 

DCDSS 
cause 
"+" DBS 

DBS 
cause "+" 
DCDSS 

Banco Bilbao no no no no no no 
Banco 
Santander no no no yes yes yes 
Commerzbank no yes no yes no no 
Deutsche Bank no no no yes yes no 
Deutsche 
Lufthansa no no no no no no 
France Telecom no no no no no no 
HSBC yes no no yes yes no 
IKB no no no no no no 
Schneider 
Electric no no no no no no 
SKF no no no no no no 
Stora Enso no no yes no no yes 
BNP Paribas no no no yes no yes 
Total 1 1 1 5 3 3
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Appendix 4. Two-dimensional (2D) VAR results for three sub periods. 
 
2D VAR results for the 1st period (summer 2005 – spring 2007) 
  SR(1) (2) DBS(3) (4)   SR(5) (6) DCDSS(7) (8) 
SR(-1) -0,1890 1 -5,6170 1 SR(-1)     -12,6420 2 
p-value 0,0000   0,0270   p-value     0,0120   
SR(-2)     -8,2390 1 SR(-2)     -5,6100 2 
p-value     0,0030   p-value     0,0160   
SR(-3)         SR(-3)     -4,0490 3 
p-value         p-value     0,0123   
SR(-4)         SR(-4)         
p-value         p-value         
SR(-5)     -7,6130 1 SR(-5)     -8,9830 1 
p-value     0,0010   p-value     0,0130   
DBS(-1)     -0,4231 9 DCDSS(-1)     -0,3098 5 
p-value     0,0002   p-value     0,0002   
DBS(-2)     -0,3487 6 DCDSS(-2)     -0,1962 5 
p-value     0,0008   p-value     0,0038   

DBS(-3)     -0,1609 7 DCDSS(-3)     -0,2173 3 
p-value     0,0051   p-value     0,0000   
DBS(-4)     -0,2036 5 DCDSS(-4)     -0,1195 2 
p-value     0,0108   p-value     0,0240   
DBS(-5)     -0,1810 1 DCDSS(-5)     -0,1583 3 
p-value     0,0000   p-value     0,0047   

R Square 0,0540   0,2041   R Square     0,1310   
Adjusted 
R Square 0,0350   0,1800   

Adjusted 
R Square     0,1114   

F-statistic 2,8430   11,9422   F-statistic     6,9601   
Columns (1), (3), (5), (7) contain the mean coefficients with the consistent mean p-values below. 
Columns (2), (4), (6), (8) list the number of companies for which the corresponding coefficient to the left 
is significant at the 5% level. 
 
2D VAR results for the 2nd period (summer 2007 – March 2009) 
  SR(1) (2) DBS(3) (4)   SR(5) (6) DCDSS(7) (8)
SR(-1) 0,04203 3 -215,6415 2 SR(-1) 0,127 2 -27,8280 2 
p-value 0,01233   0,0000   p-value 0,0205   0,0075   
SR(-2) -0,08067 3 -51,5167 3 SR(-2) -0,12567 3 21,2390 2 
p-value 0,00567   0,0120   p-value 0,015333   0,0320   
SR(-3) -0,0755 2 -21,1800 1 SR(-3)     -23,0220 1 
p-value 0,0125   0,0360   p-value     0,0470   
SR(-4) 0,07 2 -15,5565 2 SR(-4) 0,144667 3 35,9200 1 
p-value 0,0145   0,0155   p-value 0,016333   0,0010   
SR(-5) -0,07917 6 77,3830 1 SR(-5) -0,12733 6     
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p-value 0,01983   0,0000   p-value 0,0165       
DBS(-1) -3,1765 2 -0,3159 8 DCDSS(-1) 0 2 0,1680 1 
p-value 0,008   0,0000   p-value 0,0065   0,0010   
DBS(-2)     -0,1689 7 DCDSS(-2) -0,00033 3 -0,1100 1 
p-value     0,0090   p-value 0,018667   0,0440   

DBS(-3) 0 1 -0,1442 5 DCDSS(-3) 0,001 2     
p-value 0,005   0,0002   p-value 0,018       
DBS(-4) 1,035 3 -0,0392 6 DCDSS(-4) -0,001 1 -0,1350 1 
p-value 0,015   0,0133   p-value 0,01   0,0180   
DBS(-5) -0,00075 4 0,0136 7 DCDSS(-5) 0,001 1 -0,0190 2 
p-value 0,00775   0,0067   p-value 0,009   0,0200   

R Square 0,02689   0,1321   R Square 0,070375   0,0574   
Adjusted 
R Square 0,01867   0,1246   

Adjusted 
R Square 0,047875   0,0344   

F-statistic 3,295   19,4975   F-statistic 3,14875   2,4778   
Columns (1), (3), (5), (7) contain the mean coefficients with the consistent mean p-values below. 
Columns (2), (4), (6), (8) list the number of companies for which the corresponding coefficient to the left 
is significant at the 5% level. 
 
2D VAR results for the 3rd period (April, 2009 – April, 2010) 
  SR(1) (2) DBS(3) (4)   SR(5) (6) DCDSS(7) (8)
SR(-1) 0,2490 1 -588,6130 1 SR(-1) 0,2280 1 -52,1098 6 
p-value 0,0000   0,0100   p-value 0,0000   0,0015   
SR(-2) 0,1730 1     SR(-2) -0,1750 1     
p-value 0,0060       p-value 0,0080       
SR(-3)     243,2040 1 SR(-3) -0,1290 1     
p-value     0,0040   p-value 0,0390       
SR(-4) -0,1180 1     SR(-4) -0,1230 1 -31,1103 4 
p-value 0,0460       p-value 0,0350   0,0058   
SR(-5)     25,5010 1 SR(-5) -0,1340 1     
p-value     0,0100   p-value 0,0280       
DBS(-1) 0,0010 1 -0,4333 8 DCDSS(-1) -0,0010 1 -0,1773 6 
p-value 0,0040   0,0004   p-value 0,0060   0,0115   
DBS(-2)     -0,2615 8 DCDSS(-2) 0,0005 2 -0,1620 4 
p-value     0,0068   p-value 0,0260   0,0290   

DBS(-3)     -0,2041 7 DCDSS(-3) 0,0000 1 -0,1560 1 
p-value     0,0017   p-value 0,0230   0,0310   
DBS(-4)     -0,0652 6 DCDSS(-4)     -0,1825 2 
p-value     0,0107   p-value     0,0065   
DBS(-5) -0,0010 1 0,1730 2 DCDSS(-5) -0,0010 1 0,2230 2 
p-value 0,0020   0,0005   p-value 0,0070   0,0045   

R Square 0,0900   0,2299   R Square 0,0958   0,1268   
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Adjusted 
R Square 0,0555   0,2012   

Adjusted 
R Square 0,0580   0,0901   

F-statistic 2,6330   8,6953   F-statistic 2,5535   3,5120   
Columns (1), (3), (5), (7) contain the mean coefficients with the consistent mean p-values below. 
Columns (2), (4), (6), (8) list the number of companies for which the corresponding coefficient to the 
left is significant at the 5% level. 
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Appendix 5. Causality tests for the whole period and three sub periods within the 
two-dimensional VAR models. 
 
Causality test for the whole period 

  
DBS 
cause "-" SR

SR 
cause "-" 
DBS 

DCDSS 
cause "-" 
SR 

SR 
cause "-" 
DCDSS 

Banco Bilbao no no yes yes 
Banco Santander yes yes no yes 
Commerzbank no yes no yes 
Deutsche Bank no yes no yes 
Deutsche Lufthansa yes yes no yes 
France Telecom no no no yes 
HSBC no no no yes 
IKB no no no no 
Schneider Electric no yes no yes 
SKF no no no no 
Stora Enso no no no no 
BNP Paribas yes no no yes 
Total 3 5 1 9 
 
Causality test for the 1st period 

  
DBS 
cause "-" SR

SR 
cause "-" 
DBS 

DCDSS 
cause "-" 
SR 

SR 
cause "-" 
DCDSS 

Banco Bilbao no no no yes 
Banco Santander no no no yes 
Commerzbank no no no no 
Deutsche Bank no no no no 
Deutsche Lufthansa no no no yes 
France Telecom no yes no yes 
HSBC no yes no no 
IKB no no no yes 
Schneider Electric no yes no yes 
SKF no no no no 
Stora Enso no no no no 
BNP Paribas no no no no 
Total 0 3 0 6 
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Causality test for the 2nd period 

  
DBS 
cause "-" SR

SR 
cause "-" 
DBS 

DCDSS 
cause "-" 
SR 

SR 
cause "-" 
DCDSS 

Banco Bilbao no yes yes no 
Banco Santander yes no yes yes 
Commerzbank no yes no no 
Deutsche Bank no yes no no 
Deutsche Lufthansa no yes no no 
France Telecom no yes yes no 
HSBC no no no no 
IKB no no no no 
Schneider Electric no yes no yes 
SKF no no no no 
Stora Enso no no no no 
BNP Paribas yes no no yes 
Total 2 6 3 3 
 
Causality test for the 3rd period 

  
DBS 
cause "-" SR

SR 
cause "-" 
DBS 

DCDSS 
cause "-" 
SR 

SR 
cause "-" 
DCDSS 

Banco Bilbao no No yes no 
Banco Santander no No no yes 
Commerzbank no Yes no yes 
Deutsche Bank no No no yes 
Deutsche Lufthansa no No no yes 
France Telecom no No no no 
HSBC yes No no yes 
IKB no No no no 
Schneider Electric no No no yes 
SKF no No yes no 
Stora Enso no No no no 
BNP Paribas no No no yes 
Total 1 1 2 7 
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