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THE iTRAXX CDS INDEX MARKET
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contact: hans. bystrom@ek. | u. se

ABSTRACT. In this paper we provide some early evidence of a link betwherniTraxx
credit default swap (CDS) index market and the stock marketoufdknowledge this is
the first paper studying this relationship. Knowledge attbatlink between stock prices,
stock return volatilities and CDS spreads is important ndy éor risk managers using
credit default swaps for hedging purposes, but also to anrying to profit from arbitrage
possibilities in the CDS market. For a sample of European sddiraxx CDS indexes, a
correlation study reveals a tendency for iTraxx CDS spréadsrrow when stock prices
rise and vice versa. Furthermore, there is some evidence offiguific information being
embedded into stock prices before it is embedded into CDS dgr&tock price volatility
is also found to be significantly correlated with CDS spreaut$ the spreads are found to
increase (decrease) with increasing (decreasing) stac& polatilities. Finally, we find
significant positive autocorrelation in the iTraxx market.

Keywords: credit default swap index; stock market indexc¢lste@turn volatility
JEL classification codes: G33; C20

1. INTRODUCTION

Credit risk is the major source of risk for most commerciatksmand it can be defined
as the risk of loss resulting from failures of counterpartieborrowers to fulfill their oblig-
ations. Credit risk appears in almost all financial actgtiand it is therefore important to
measure, price and manage accurately.

Credit derivatives, a recent innovation in the credit riskrket, can help investors with
these issues. Credit derivatives are financial contraetistthnsfer the (credit) risk and
return of an underlying asset from one counterparty to arotfithout actually transferring
the underlying asset. The credit derivatives market is grgwapidly and in June 2004
notional amounts for credit derivatives amounted to USDdllton, compared to USDO0.7
trillion three years earlier (BIS (200%). Furthermore, the fact that global markets have
much larger exposures to credit risk than to interest ratewency risk indicates an almost
unlimited growth potential for the credit derivatives mettk

Contracts similar to credit derivatives, such as lettersreflit and credit guarantees,
have been around for centuries but credit derivatives dferelint in the sense that they
are traded separately from the underlying assets; in cginthee earlier arrangements were

Date First draft December 17, 2004. Current revision May 10, 200#ted May 15, 2005.
t Financial assistance froBtiftelsen Bankforskningsinstituistgratefully acknowledged.

The credit derivatives market is of course still small comparethe largest OTC derivatives markets in the
world. Interest rate related OTC derivatives contractsstitrte around USD177 trillion in notional amounts and
foreign exchange related OTC derivatives make up about U$iiisén (BIS (2004b)).
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2 CREDIT DEFAULT SWAPS AND EQUITY PRICES: THETRAXX CDS INDEX MARKET

contracts between an issuer and a guarantor. Credit deeisadre therefore ideal risk
reduction tools for any investor who wants to reduce the sup®to a particular counter-
party but finds it costly to sell outright the claims on thatioterparty. A related feature
of credit derivatives is that credit risk is transferredhwitit any funding actually changing
hands. Only in case a credit event occurs does the buyerdif dek provide fundsex post

to the seller. This way of allowing financial institutionsrimanage credit risk separately
from funding is an example of how modern financial marketsdéifinancial claims into
various building blocks (credit, interest rate, exchargje etc.) that each can be traded in
a standardized wholesale market that better meets the néegdestors.

The use of credit derivatives is not limited to commerciatlks risk management de-
partments; commercial banks also use them for regulatbiirage, hedge funds are active
users in order to hedge other trades, non-financial firms nesht derivatives to buy pro-
tection against credit extended to customers or suppliesraany investment banks bring
together their various trading desks to encourage tradedentify arbitrage opportunities
that arise between credit derivatives markets and theienyidg bond- and stock markets.

The value of any credit derivative is linked to the probapitif the underlying refer-
ence entity being exposed to a credit event (delayed paymesttucturing, bankruptcy
etc.) at some point in the future, and for entities with tchdquity the probability is often
estimated using information from the stock markdthe (theoretical) link between stock
prices and credit derivatives prices raises the questiovhether there might be arbitrage
possibilities available for investors who successfullplek the link between the two mar-
kets. This is an example of a popular new line of businesedathpital structure arbitrage,
or "capital structure inbreeding” (Currie and Morris (2002

Currently, the three most important credit derivativescaeglit default swaps, total-rate-
of-return swaps, and credit-spread options. Among thésecrtedit default swap (CDS)
market is the largest with about half the total credit deiwes trading volume. A credit
default swap is essentially an insurance contract progigiotection against losses arising
from a credit event. With credit default swaps, investorns ga both long and short in
a particular credit without having to find the underlying etssThis makes them more
accessible and easier to trade than their underlying mderentities. Recently, tradable
CDS indexes have also been introduced that allow investtick @nd easy ways to buy
and sell market-wide or sectoral credit risk. In June 21 42@0e two main CDS indexes,
iBoxxandTrac-x were merged into thBow Jones iTraxindex that since has set a new
standard when it comes to liquidity, transparency and difieation. Large exposures
(negative or positive) to a diversified pool of credit risksnow much easier to gain and
the liquidity of the iTraxx market has attracted new papi#its such as hedge funds and
capital structure arbitrageurs.

This paper discusses the link between CDS spreads and eqigity as well as volatili-
ties in the iTraxx market. The link between stock prices abdbGpreads has been studied
before but as far as we know this is one of the first papers tapt the link between stock
return volatilities and CDS spreads. Furthermore, we belthis to be the first statistical
study of the iTraxx market. Earlier literature has studigdes the link between corporate
bond yields and stock prices (Kwan (1996)) or between singlae CDS spread changes
and stock returns (Longstaff, Mithal and Neis (2003), Nardad Weber (2004), Blanco,
Brennan and Marsh (2004), Yu (2004)). A few papers have dgmithe important link
between equity volatility and bond spreads (Collin-DufieesGoldstein and Martin (2001),
Campbell and Taksler (2002)) and Blanco, Brennan and M&@d4( investigate the link
in the CDS market. Knowledge about the link between stochtilitles and CDS spreads
is crucial to arbitrageurs in the CDS market and in this papeprovide early evidence of
such a link in the quickly growing iTraxx CDS index market.

2The most well known approach of calculating these probasliising stock market information is the Merton
(1974) model.
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The rest of this paper is organized as follows. The seconibsegives a brief intro-
duction to credit default swaps and the iTraxx CDS indexdse fhird section discusses
the link between the equity markets and credit default swagkats. The fourth section
describes the data and the fifth section presents the reSelttion six concludes the paper.

2. THE CDS INDEX MARKET

A credit default swap is an insurance contract that protegsnst losses arising from
some kind of pre-defined credit event involving a refererdéye In a CDS contract, the
credit protection buyer pays the protection seller a pécitek, the CDS spread, which is
analogous to the spread between the yield on a typical defdelbond and the risk-free
interest rate. In case a credit event does strike the referentity, the buyer typically
delivers debt owed by the reference entity to the sellertirnefor a sum equal to the face
value of the debt.

With the development of the CDS market, a new credit linkestkirment without many
of the problems in the traditional credit market was crea@medit default swaps allow in-
vestors to buy "pure” credit risk because the CDS isolatesthdit risk component from
other possible risks, such as interest rate risk and foreigmange risk. Furthermore,
liquidity in the CDS market is promoted through the use ofd&adized contracts concen-
trated around certain maturities, as well as through the @ik which short positions can
be taken. Finally, investors in the CDS market can buy orawblitrarily large positions
in a particular credit for reasons of speculation, arb#raghedging without having direct
exposure to the underlying reference entity. Therefonsgstors are less constrained by
whether the underlying entity decides to issue debt or ndtkanthe readiness of other
debt holders to sell their debt.

For speculators, taking long positions in credit defaulaggsvwithout exposures to the
underlying reference entity offers good upside potentigkise of a deterioration of the un-
derlying credit. Arbitrageurs can exploit unjustified sgatadifferentials between the bond
and the CDS market. And finally, for credit risk managers, ohthe main contributions
of the CDS market is to provide accurate credit quality assests using readily available
market data. In this context, some market participants egar to the CDS market as
an additional rating agency (CreditMagazine (2004)) anaidysby the Bank for Interna-
tional Settlements (BIS) shows that CDS spreads tend tonwidsl before rating actions
(BIS (2004)).

Similar to the way a stock index is created as a portfolio diiidual stocks, a CDS
index is a portfolio of single-name credit default swaps.SdBdexes are fairly new instru-
ments that provide investors with market-wide credit rigskasure. With the announce-
ment of a merger between the two CDS indexes iBoxx and Tradexthe Dow Jones
iTraxx index in June 2004 it has become even more straigh#fiat to gain exposure to a
diversified portfolio of credits. The iTraxx index family esists of various indexes of the
most liquid CDS contracts in Europe and Asia (in the US, siyeel 2004, a similar fam-
ily of indexes is calledow Jones CDX In Europe, an index called iTraxx Europe, that is
made up of 125 equally weighted European names selecteddsler gholl based on CDS
volume traded over the previous six months, is used as a bearkhindex. The European
index is further split up into severakctorindexes 4utos, financials..), acorporatein-
dex comprised of the largest non-financial names (from tterib2Znes), &rossovelindex
comprising the 25 most liquid sub-investment grade nomfiie names and ldiVol index
that consists of the 30 names with the widest CDS spreadsiTféex indexes typically
trade with 5 as well as 10-year maturities and new seriessateed every 6 months. The
indexes are managed and administrated by a newly creategargnecallednternational
Index Companyhat is owned by a group of the largest global investment §ank
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Thanks to the different iTraxx indexes it is now easy to eitpiwarket beliefs by ex-
ecuting relative-value trades between sectors, buyinglesinames versus their sector or
perhaps construct tailored synthetic credit risky poifolusing risk-free covered bonds
together with a position in a suitable iTraxx CDS index. Gréwex trades can also be
performed to reflect the slope of the credit spread term stresince 5 as well as 10-year
maturities are traded. Various arbitrage strategies uinglthe CDS index, the constituent
credit default swaps and corresponding stock and bondslswepassible. Overall, the
introduction of liquid and easily tradable CDS indexes dayben the door for a new gen-
eration of credit derivatives products based on these gglard it is quite likely that the
iTraxx CDS index could outperform standard single-nameitdefault swaps in popular-
ity in the near futuré.

3. CDS NDEX SPREADS ANDEQUITY PRICES

A crucial parameter in CDS pricing is the amount of credik ssociated with the
underlying reference entity and to quantify this amountrarestor can follow different
paths. One is to rely on rating agencies that rate indivifirals’ capability of servicing
and repaying their obligations (Moody’s and Standard & Poame two of the better known
rating agencies). An other is to rely on traditional scomngdels that typically attempt to
measure the amount of credit risk using accounting infoionatA third alternative is to
extract information about credit risk from the market; iédit risk is acknowledged by the
market then there must be ways of filtering the informationtaimed in market prices to
get measures of credit risk.

The most well known stock market based credit risk modelesMierton (1974) model.
This model views a firm’s liabilities (equity and debt) as ttogent claims issued against
the firm’s underlying assets. By backing out asset valuewvaladilities from quoted stock
prices and balance sheet information the Merton (1974) npeieluces instantaneous
updates of a firm’s default probability. The default proltiabin the Merton (1974) model
is a nonlinear function (where the default probability hadé solved for iteratively) of
the firm’s stock price, stock price volatility and leveragdio. Furthermore, in 2002,
the risk management firiskMetric€™ presentecCreditGraded™ , a commercial (but
free) stock market based tool for default probability citons that adds simplifying
assumptions to the standard Merton model. In the simplifiedehthe default probability
is a simple function of the stock price volatility and thedeage ratio and Bysim (2003)
shows how the€€reditGradeg™ model can be deduced from the Merton (1974) model. A
further simplification of the default probability expressiin CreditGradeg™ can actually
be found in the earlier papers by Hall and Miles (1990) andeCtnd Priestley (2002).
In the Hall and Miles (1990) framework, the default prob#pils a simple function of
the stock price volatility. For the link between these thsteck market based default
probability models we refer to Bystm (2003).

Since the most important determinant of the CDS price isit@ihood that a credit
event involving the underlying reference entity occurg] amce theory (Merton (1974),
etc.) tells us that this probability should be linked to tiheck market valuation as well
as the stock return volatility of the reference entity it &tural to investigate empirically
the link between the stock market and the CDS market. As ioeedi, one group of in-
vestors that are particularly interested in this link aresthinvolved in capital structure
arbitrage (Currie and Morris (2002)). Basically, capitalisture arbitrageurs try to detect
inconsistencies between the stock market, the corporatg inarket and the credit deriv-
atives market. Those who can price the credits and credsitsenderivatives accurately,

3The share of index-linked transactions in the overall ¢réeiiivatives market is predicted to increase from 11%
in 2003 to 17% in 2006 according to the British Banker's Asatian.
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i.e. those who are able to calculate default probabilitezsieately, can then earn substan-
tial arbitrage profits by taking positions in the CDS marked dedging them in the stock
market or vice versa. Such a strategy is only the simpleshplaof capital structure ar-
bitrage where accurate modelling of the linkage betweeckstwarkets and CDS markets
is essential.

There are several earlier studies dealing with relateceissbama and French (1993),
for instance, finds some commonality in risk factors affegtihe stock and the bond mar-
ket. Kwan (1996) studies the relationship between the gatpdoond market and the stock
market and finds a negative correlation between bond yieddgbs and stock returns and
indications of stocks leading bonds in reflecting firm-sped¢nhformation. The US CDS
market and its relationship with the US stock market is itigased in Longstaff, Mithal
and Neis (2003) where both the CDS market and the stock mar&dbund to lead the
bond market. No clear lead-lag relationship is found betwthe stock market and the
CDS market, however. Norden and Weber (2004) investightegtiropean CDS market
and finds CDS spread changes to be negatively correlatedtuitk returns. Furthermore,
stock returns seem to lead CDS spread changes. Campbelaksi@i(2002) is one of the
first papers to look at the relationship between stock retatatilities and bond yields and
it shows that firm-level volatility can explain much of theriedion in US corporate bond
yields.

The purpose of this paper is to study iTraxx CDS indexes aai thlationship with
the stock price movements of the underlying entities makipghe indexes. The size of
the CDS index spread (the level) and its empirical relatigmsvith the value and volatil-
ity of the underlying stock portfolio is interesting becausf the Merton (1974) model
predictions. One would expect a large CDS index spread whestock market valua-
tion is low and the volatility is high and vice versa. Any ttidaship between CDS index
spread changes (first differences) and stock portfoliormetuon the other hand, is inter-
esting since it is a signal of profit possibilities arisingrfr trading strategies involving the
various markets.

We look at iTraxx indexes covering the European market, &edseven sectoral in-
dexes that we include in our study anedustrials, autos, energy, technology-media-
telecommunications (TMT), consumers, senior financiald sub-ordinated financials
Each index contains between 10 and 30 individual names. e§ponding portfolios of
stocks are formed and both ordinary Pearson correlatiodsSpearman’s rank correla-
tions between the various CDS spreads, stock prices ankl gidettilities are computed.
We also estimate the degree of contemporaneous and criescserelations between the
iTraxx market and the stock market by estimating the follay&mpirical modet:

T’CDSt = aopzt + alytrCDSt,l -+ az Tt + a3 tTt—1 + Et, (31)
where

rCDS; = change in iTraxx CDS index spread frari to t (in %),
ry = stock index return front-1 to t (in %),
a;; = regression coefficients
¢; = normally distributed error term

Stock indexes and CDS indexes are expected to be contengpoisin but not cross-
serially correlated if information is simultaneously erdted into security prices in the

“As opposed to earlier studies on bond markets we do not in¢haleisk-free interest rate as an independent
variable in the OLS regressions. The reason is that creffititteswaps are pure credit exposures without interest
rate risk. This minimizes the effect of non-credit related comgnts of the spread between the treasury market
and the credit risky market on the regression. Essentiallgror@ews is expected to have limited impact on CDS

prices. However, just like the stock market, we expect the @agket to react firmly to firm-specific information.
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two markets. This is probably true for public informationt lwith private information
informed traders could systematically prefer to trade ihezithe stock or the CDS market.
If the private information is not simultaneously embeddet ithe stock and CDS mar-
kets, a lead-lag relationship between the prices in the tarkeats can be observed. The
contemporaneous correlations therefore reflect the dejre@mmon firm-specific infor-
mation driving the stock portfolios and corresponding kkréndexes, and the cross-serial
correlations reflect which of the two markets is more likaye used by informed traders
and to what degree one of the markets might drive the other.

4. DATA

The data used in this study consists of daily closing qudtes hid-points between
guoted bid and ask quotes) for seven sectoral iTraxx CDSgeuraexes Each index is
traded with 5 as well as 10-year maturities and is denomihiat&uro® The time period
covered is June 21, 2004 to April 18, 2005, which is the vest fid months in the history
of the iTraxx market. The total number of mid-point CDS spre@aotes in the panel is
1484. Compared to previous studies using credit defaulpsyudtes our data series are
very "clean” in the sense that all observations are true etagkiotes, that all quotes are
directly comparable to each other and that the quotes dentlis are updated on a daily
basis.

Most of the 125 names in the indexes are large multinaticsxadisall have traded eg-
uity.” This makes it possible to construct sectoral stock indegagpeising the same names
as the reference portfolios behind the sectoral iTraxxiadeSince the iTraxx indexes are
equally weighted in its underlying single-name CDS congdlee stock indexes are also
constructed as equally weighted indexes. All stocks arearted into Euro on a daily basis
and are adjusted for stock splits. The first day in the sampleamstruct equally weighted
indexes (we invest equal amounts in each stock) and thereaé do no re-balancing of
our index portfolios. The actual weights of the individutdceks in the portfolios therefore
change slightly over time but this investment strategy igenealistic than a daily re-
balancing of the reference portfolios. Nevertheless, owerfairly short time period, the
"weight drift” was very limited® Finally, the way the iTraxx indexes are defined means that
slightly updated iTraxx reference portfolios are introdd@very six months (IIC (2004)).

5. EMPIRICAL RESULTS

This section presents our empirical findings. Since thisesaf the first studies dealing
with the iTraxx market we start with some descriptive statss

Descriptive Statistics. In order to investigate the link between the CDS market aed th
stock market we look at levels as well as % changes of CDS isgexads and stock
prices. We start by applying the Phillips Perron test to catadseries in order to find
out whether the data is stationary or not. In Table 1 we ptabkerresults for iTraxx CDS
indexes, stock indexes and stock index volatilities andtiserses are found to be stationary
(with the exception of the stock index series that, not ssinyly, are stationary around a

°All index quotes have been made available byltiternational Index Company

5We only present results for the 5-year maturity iTraxx index¢owever, an initial study of the 10-year maturities
indicates very similar results to those presented for thed-ynaturities.

"An exception is Vattenfall AB that is a government owned graigh a tightly held non-traded stock. Also, for
some names (never more than 10% of the total number of names inezdoh sespectively) there was no stock
price data available in thEcoWindatabase.

8An alternative would be to model each stock separately ariddbdaily average returns as proxies for the index
return. The contribution of each stock to the index wouldithe identical each day in the sample. This is not the
usual way of investing in the stock market, however.
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trend). Among the CDS index spreads, th@ossector stands out and the reason is the
deterioration of the entire sector in the wake of the prolsldated by General Motors
(GM) towards the very end of the sampldn fact, theautosCDS index series becomes
stationary if only the last three observations (out of 218jewemoved.

The size of the CDS spread, in basis points, varies somewleattioe time period as
well as across the seven sectors. All the sectoral iTraxgxes demonstrate a general
narrowing of the spread over the first nine months of the tenttnsample period, how-
ever, followed by a sharp widening of the spread over thertastth or so. Among the
sectors, theonsumersector (supermarkets, airlines, clothing etc.) has thestidverage
spread and thseenior financialssector (secured CDS contracts issued by financial firms)
has the narrowest average spread as can be seen in TableHe 8aént that the spread
is a compensation for credit risk this indicates that theogaan consumers products and
services sector of 2004-2005 was considered riskier by #r&ehthan the other European
sectors. The variability of the spread is also much largettfeconsumersector than for
the tranquilsenior financialssector. Finally, the largest quoted spread of any index2(87.
bp) is quoted for thautossector the very last day of the sample.

Turning to the (unconditional) distribution of daily CDSliex spread changes and stock
price returns we find the distribution of CDS index spreadges to be much more skewed
and leptokurtic than the stock index return distributiomeTTraxx index is also at least
two to three times as volatile (with a standard deviationaégo 30-40% on an annual
basis) as the corresponding stock portfolio (with a stashdawiation equal to 10-15% on
an annual basis). The largest positive spread changesvedsieom one day to the next
are as high as 20-25% for some of the iTraxx indexes and a m2rg%a for the stock
index returns. The same holds for the largest negative @smgt while extreme positive
and negative stock returns in this particular sample aré®fsame magnitude the most
extreme positive CDS index spread changes are many tingey ldvan the corresponding
extreme negative changes. This observation, togethertidtimuch larger skewness for
the iTraxx spread change distribution, is a possible irtiinaof the CDS market reacting
relatively more strongly to credit deteriorations thandir@nprovements compared to the
stock market.

Last, but not least, we look at possible serial correlatiothe CDS series. We find
that while stock returns show no autocorrelation, as irtditdy the small Ljung-Box
test statistics in Table 1, the iTraxx CDS indexes all dertrates significant (positive)
autocorrelation. This is interesting since it indicatesnafficient CDS index market where
predictable index changes could mean large profit pos#silfor large investors. We
investigate the magnitude of the autocorrelation furthehe regression study below.

Corréations and Rank Correlations. In Table 2 we present correlations between stock
index prices, CDS index spreads and stock volatilitiesr&lations between spread changes
and stock returns are also presented. In the latter casesewénalude cross-serial (lead-
lag) correlations. In addition to ordinary (Pearson) catiens we compute Spearman
rank correlations. Rank correlations look at the simijaat rankings, from the smallest
to the largest observation, in two data series, and we preaek correlation coefficients
because the various data comes from very different (nomaldistributions.

°A downgrade of the giant automobile manufacturer GM’s creating was expected for many weeks in April
2005 and finally GM’s debt, together with Ford’s, was dowmlgd to junk status on May 5 (two weeks after
the last day of our sample). Much of this turbulence seems te haen spread across the Atlantic ocean to the
Europearautossector.
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Stock index volatilities are calculated using various vawd of historical stock returns
and in the paper we present results for 1-month (1M), 3-m@8kh) and 1-year (1Y)
windows?®

The large negative correlations, around.5 for both the ordinary correlations and the
rank correlations, between levels in the upper part of T2biedicate a strong negative
relationship between CDS spread levels and stock pricatiahs; the spread of the credit
default swap index is large when the value of the stock pliotfe low and vice versa. This
is what we would expect from theory (Merton (1974)) and thsults are robust across the
various sectors.

Furthermore, a significant positive relationship betweistofical volatilities and CDS
spread levels can also be found from inspection of the atiogls in Table 2. The (pos-
itive) correlations between CDS spread levels and stocktiities, particularly 3-month
volatilities, are all highly significant. For some iTraxxcsers the correlations are as high
as0.6 — 0.8. Although the link is strongest for volatility estimatedngthe 3-month win-
dow the results are similar for the other two window sizesr $@me reason the link is
weakest for the 1-month window and the only explanation we liithat window sizes as
short as 1-month are too short for accurate volatility eatés, and that the majority of the
investors therefore use at ledsnonths of historical observations to estimate their vblati
ities. Overall, the positive relationship between CDS afseand stock volatilities is in
accordance with theory (Merton (1974)) and it is consistéemoss all the various sectors.
Finally, throughout the study the rank correlations andattignary correlations in Table 2
are very similar to each other.

In Figure 1 we present results for the data averaged acroses/ah sectors (normalized
to start at one) and the strong negative relationship betv2S spread levels and stock
price valuations seen in Table 2 can also be observed iné-gustock prices clearly have
a tendency to increase when CDS spreads decrease and \see Vdre significant link
between CDS spread levels and the stock index volatiligy #month historical volatility)
is also demonstrated in Figure 1. Itis fairly clear that theead widens with an increasing
stock volatility and vice versa. The close relationshipsveen CDS spreads, on one hand,
and the stock prices and the stock return volatilities, @ndther hand, are partly broken
towards the last month of the sample where we can observendicaat widening of all
the CDS spreads. The widening is most significant iretii@ssector but all sectors suffer
to various degrees. Both the stock price and the stock retiatility react in the expected
way, compared to the CDS spread, but the size of the reastilightly delayed and much
more modest. The lagged reaction in the case of the stockilitglés of course partly
caused by the use of up to three months old observations asgdssible that implied
volatilities from stock options markets would react mucstéa and much more distinctly
to the apparent credit deterioration in the European CD%ehar

If we turn to CDS spread changes, they are found in the loweigbdable 2 to be neg-
atively correlated, at an average level of arouriti25, with contemporaneous stock index
returns (Figure 1 shows further evidence of this). Furtteanunder the null hypothesis
that the stock market and the CDS market are equally quickdorporate firm-specific
information, we would expect the cross-serial (as opposezbhtemporaneous) correla-
tions to be equal to zero. However, lagged (one day) stocknetare found to be almost
as significantly (negatively) correlated with current COf8esd changes as current stock
returns. Lagged CDS spread changes, on the other hand, taaé albrelated to current
stock price changes. This one-way cross-serial correlagianteresting since it is a pos-
sible indication of information flowingrom the stock marketo the CDS market and not
vice versa.

9 have also redone all calculations using 1-week, 2-monthpith and 3-year windows for a sub-sample
covering the first five months of the sample. The results we getw¥e use these volatility estimates are overall
similar to those presented in this paper.
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Overall, the patterns for the various sectors are very armne slight but interesting
exception to this, though, is the consistently larger datien between thesubordinate
financialsCDS index and the stock market than betweenstior financialindex and
the stock market. This, we think, is in line with subordinatedit default swaps being
more equity-like in their character than senior ones.

OL S-Regressions. In addition to correlation estimates we also regress ddiNsGpread
changes on yesterday’s CDS spread changes and on todaysstedday’s stock returns.
The regression results are presented in Table 3 and thereeolirelation based results
are further strengthened. All the contemporaneous stdokreoefficients are significant,
indicating a strong negative link between CDS spread cleagd stock returns, while
roughly half of the lagged stock return coefficients are i§icemt. This at least partly
supports the earlier evidence from the correlation studihefstock market driving the
CDS market, and this is important information for arbitrageand other cross-market
investors. The s 4.7, statistic is significant for all the sector regressions deddegree of
explanation,R?, varies between 0.07 and 0.25 with mé&ts lying in the range between
0.10 and0.20.

When it comes to the possible autocorrelation in the CDS nhahieeregressions in
Table 3 seem to confirm the earlier evidence given by the fignit Ljung-Box statistics
in Table 1. While the Ljung-Box statistics, Q(6) and Q(12)Kat the entire correlation
structure up to 6 and 12 lags, respectively, the regresaiomable 3 indicate significant
positive first-order autocorrelatioin the European CDS market. Only for one sector,
the autossector, is the otherwise consistent pattern broken. Agdhis,is caused by the
sudden and very significant spread widening in this secteartds the end of the sample.
The significant positive autocorrelation across the varigectors is interesting since it is
an indication of an inefficient European CDS market; preditd CDS spreads could mean
large profit opportunities for investors who can take posagilarge enough to cover the
transaction costs.

We can compare our results regarding the link between the @BxRet and the stock
market with those from earlier studies looking at singlearaCDS contracts. Norden and
Weber (2004), looking at credit default swaps from 58 firnmsrfrEurope, US and Asia,
also finds stock returns to be negatively associated with §@8ad changes. Further-
more, they also find stock returns to lead CDS spread chahgagstaff, Mithal and Neis
(2003) looks at US firms and finds both the CDS market and trek starket to lead the
bond market. They find no clear cut lead-lag relationshigvbeh the stock and the CDS
market, however. The latter result can be a consequence &fSHCDS market being more
efficient than the European and Asian CDS markets. Blanceniigan and Marsh (2004)
also investigates the determinants of CDS spreads and fiatistock returns have more
of an impact on CDS spreads than they have on corporate boaads

Our results are also similar to those of Kwan (1996) in theidg of the relationship
between corporate bonds and stocks. Kwan (1996) finds the saationship between
bonds and stocks that we find between credit default swapstankls; contemporaneous
and lagged stock returns have a significant negative impectadit spread changes.

The relationship between stock return volatilities andlitrepreads were first investi-
gated by Campbell and Taksler (2002) who finds that firm-legkdtility can explain much
of the variation in bond yields in the US. We dare claim thatfind the same thing for
historical volatilities in the European iTraxx CDS index ket despite relying solely on
sample correlations between stock return volatilities @B spread levels. Investigating
credit markets in Europe and in the US, Blanco, Brennan angig004) also finds a
significant link between implied stock volatilities and CBfreads but no link between
implied volatilities and bond spreads. The latter is alamfibby Collin-Dufresne, Gold-
stein and Martin (2001) who finds only weak evidence of ingbkeguity volatility (VIX)
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explaining corporate bond spreads in the US. Finally, towght the issue of stock volatil-
ities and CDS spreads, Berndt, Douglas, Duffie, FergusorSahdanz (2004) finds that
KMV Expected Default Frequencies (that are functions oflstmlatilities) explain a large
share of the cross-sectional variation in CDS spreads.

6. CONCLUSIONS

In this paper we have studied the European iTraxx CDS indekehgparticularly the
relationship between iTraxx sectoral indexes and cormedipg sectoral stock indexes. We
believe knowledge regarding the link between the CDS makdtthe stock market to be
important for anyone involved in hedging, speculation diiteage activities in the CDS
market.

One interesting finding in this paper is the significant pesidutocorrelation presentin
all the studied iTraxx indexes. This is possibly an indicatof an inefficient iTraxx CDS
index market where index changes are predictable. The etoabsignificance of profits
from trading strategies exploiting such regularities, beer, is an interesting issue left for
future research.

Moreover, significant correlations between iTraxx CDS insigreads and spread changes
on the one hand and stock prices and stock returns on the ledherreveal a close link
between the two markets. CDS spreads have a strong tendewayen when stock prices
fall and vice versa. Furthermore, in OLS regressions, batheat and lagged stock re-
turns are found to explain much of the variability in CDS st® This suggests that firm-
specific information is embedded into stock prices befasedtmbedded into CDS spreads.
Hence, the stock market seems to lead the CDS market in titimgnfirm-specific infor-
mation and this is important information for arbitrageuns athers. Again, it is a possible
indication of an inefficient European CDS market.

Stock index return volatility is also found to be signifidgntorrelated with iTraxx
CDS index spreads; the spreads are found to increase (detkeith increasing (decreas-
ing) stock volatilities. The link is particularly strongrf@-month historical volatilities.
These results are in line with the theoretical literaturecoedit risk that emphasizes the
importance of stock volatility for default probability gietions and it is further evidence
of the importance of volatility forecasting in credit riskoatelling.
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TABLE 1. Descriptive statistics for 5-Year iTraxx CDS Index Spiea
(levels and changes), Stock Indexes (levels and changds3-afonth
Stock Index Return \olatilities over the time period June 2004 to
April 18, 2005. Skew indicates skewness and Kurt indicaxes&s kur-
tosis. PP indicates the Phillips Perron test for statityéwith or with-
out a trend and with four lags). Q(6) and Q(12) are Ljung-Bsstg for
autocorrelation. %, 5% and 10% significance levels are indicated by
*xx *x and *, respectively.

CDSIndex Spreads
(basis points)

industrials autos T™MT energy consumers senior financials ~ sub. financials
Mean 38.1 46.0 39.3 26.6 51.0 18.2 30.9
Stdev 6.2 6.1 6.4 3.2 5.8 2.0 4.5
Max 56.8 87.2 52.4 34.3 64.9 22.6 39.5
Min 27.3 37.0 27.4 20.7 38.9 14.0 24.3
PP (no trend) —-1.6 9.5 —5.0"*" —6.2%"" —5.5"*" —5.2%*" —4.5"*"

CDSIndex Spread Changes
(daily log-returns)

industrials autos T™MT energy consumers senior financials  sub. financials

Mean 102 0.080 0.231 —0.036 —0.014 0.016 0.005 —0.005
Stdev10? 2.63 2.99 2.52 2.22 1.97 1.91 2.11
Max-10? 26.1 19.0 19.0 13.5 11.5 11.5 11.6
Min-102 —4.7 —15.8 —-7.9 —5.9 —5.3 —6.8 —7.7

Skew 5.3 2.3 2.4 2.4 1.5 1.7 1.7

Kurt 46.9 18.9 17.6 11.7 6.6 9.5 9.0

PP (notrend) —154.1*** —227.0%** —146.8%** —170.2%** —153.9%** —175.5%** —129.2%**
Q(6) 26.7*** 24.4*** 20.7"%* 17.9%** 33.8%** 30.5%** 39.9%**
Q(12) 34.8%%* 39.7%%* 22.7°* 30.9%** 41.2%%* 36.3"** 43.3***

Stock Index Levels
(normalized to start at one)

industrials autos T™MT energy consumers senior financials  sub. financials
Mean 1.05 1.02 1.01 1.06 0.97 1.04 1.04
Stdev 0.06 0.05 0.05 0.05 0.04 0.07 0.07
Max 1.18 1.14 1.10 1.16 1.05 1.15 1.15
Min 0.96 0.94 0.90 0.98 0.90 0.92 0.92
PP (no trend) —2.0 —3.8%** —2.2 —-1.8 -3.0 —-1.1 —1.1
PP (trend) —15.3*** —9.7"** —9.8%** —19.0%** 7.7 —14.0"** —14.0%**

Stock Index Returns
(daily log-returns)

industrials autos T™MT energy consumers senior financials  sub. financials
Mean 102 0.048 0.023 0.017 0.052 0.005 0.046 0.046
Stdev10? 0.75 0.90 0.74 0.62 0.64 0.71 0.71
Max-102 2.5 2.1 2.5 1.6 1.8 1.8 1.8
Min-102 -3.1 —2.9 —2.6 —2.8 —2.5 —-2.1 —2.1
Skew —0.4 —0.2 0.1 —-0.7 —0.4 —-0.5 -0.5
Kurt 1.4 0.2 0.6 2.4 0.7 0.4 0.4
PP (notrend) —206.9*** —189.3"** —197.8*** —187.6""* —188.4""* —198.0""* —198.0"**
Q(6) 5.2 3.1 3.8 5.9 6.5 2.6 2.6
Q(12) 10.1 8.3 12.2 11.0 8.8 5.0 5.0

Stock Index Return Volatility
(3-Month, on a daily basis)

industrials autos T™MT energy consumers senior financials  sub. financials
Mean 102 0.79 0.92 0.78 0.59 0.66 0.73 0.73
Stdev10? 0.15 0.13 0.12 0.09 0.08 0.13 0.13
Max-10? 1.2 1.2 1.1 0.8 0.9 1.0 1.0
Min-102 0.58 0.69 0.60 0.45 0.53 0.53 0.53

PP (notrend) —4.5%** —2.8 —4.2%** —2.6 —4.9%** -3.0 -3.0
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TABLE 2. Correlations between 5-Year iTraxx CDS Index Spreads (le
els and changes), Stock Indexes (levels and changes) aokl IBtiex
Return Volatilities over the time period June 21, 2004 toiA}8, 2005.
Correlation indicates ordinary Pearson correlation antkRzorrelation
indicates Spearman rank correlatiof#,15% and 10% significance lev-
els are indicated by ***, ** and *, respectively.

LEVELS
Correlation
industrials autos T™MT energy consumers  senior financials  sub. financials
CDS-Stock —0.50"**  —0.28"** —0.63""" —0.35"** —0.33%** —0.40"** —0.60""*
CDS-1MVol 0.15** 0.15** 0.26™** —0.12** 0.24*** 0.57*** 0.69***
CDS-3MVol 0.68*** 0.45*** 0.78*** 0.60"** 0.74*** 0.58*** 0.76™**
CDS-1YVol 0.52*** 0.27*** 0.59*** 0.42%** 0.46™** 0.43*** 0.64™**
Rank Correlation
industrials autos TMT energy consumers  senior financials  sub. financials
CDS-Stock —0.56™**  —0.38*** —0.59"** —0.39%** —0.26"** —0.42%** —0.59***
CDS-1MVol 0.20*** 0.22%** 0.26™** —0.01 0.24*** 0.62*** 0.74***
CDS-3MVol 0.65*** 0.60™** 0.71%** 0.42*** 0.69*** 0.54*** 0.717**
CDS-1YVol 0.53*** 0.44*** 0.61%** 0.11** 0.51*** 0.43*** 0.60™**
CHANGES
Correlation
industrials autos T™MT energy consumers  senior financials  sub. financials
CDS-Stock —0.29"** —0.27**" —0.23™*" —0.177* —0.22%** —0.24*** —0.29™**
CDS-Stock(lagged) —0.19***  —0.23***  —0.27*** —0.09 —0.17"** —0.16** —0.28%**
CDS(lagged)-Stock ~ 0.02 —0.03 —0.09 —0.03 —0.01 —0.09 —0.05
Rank Correlation
industrials autos TMT energy consumers  senior financials  sub. financials
CDS-Stock —0.32"**  —0.26™"* —0.21"*" —0.20™*" —0.20"** —0.21*** —0.21***
CDS-Stock(lagged) —0.30***  —0.27***  —0.26*** —0.15** —0.19*** —0.17*** —0.24***
CDS(lagged)-Stock ~ —0.04 0.08 —0.17** —0.05 —0.09 —0.06 —0.03

TABLE 3. OLS-Regressions: 5-Year iTraxx CDS Index Spread Changes
regressed on lagged iTraxx CDS Index Spread Changes arahtarrd
lagged Stock Index Returns over the time period June 21, RDBdbril

18, 2005. %, 5% and 10% significance levels are indicated by ***, **
and *, respectively.

rCDSy = ag ¢ + a1, 7CDSi_1 + g7 + 3,471 + &4

industrials autos T™MT energy consumers  senior financials  sub. financials
ao,¢ 0.0015 0.0026 0.0001 0.0004 0.0003 0.0005 0.0008
[ 0.28*** 0.07 0.25*** 0.19*** 0.28"* 0.20"*" 0.35""*
az¢ —1.02"**  —0.84""* —0.69""" —0.58"* —0.64""" —0.58"** —0.75"**
as,¢ —0.42* —0.63"**  —0.72*** —0.20 —0.33 —-0.27 —0.55"**
R? 0.18 0.12 0.17 0.07 0.15 0.11 0.25
Fls.as) 15.3%%* 9.3+ 14,455 55 1175+ 8 gF* 29.6%**




Figure 1 CDS-Index level, Stock Index level and Stock Index volatility
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