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THE INTERACTIONS BETWEEN THE CREDIT DEFAULT SWAP AND THE BOND MARKETS  IN
FINANCIAL TURMOIL

NON-TECHNICAL SUMMARY

Credit default swaps (CDS) are aimed at insurirgjrtholder against the default of a borrower.
Holding a CDS and a bond on the same entity fostime maturity is therefore roughly equivalent to
holding a risk-free asset. Hence there is a veogeclrelationship between CDS premia and bond
spreads. For example, if the risk of default ridesth CDS and bond spreads should increase in
parallel. Here, we study how the prices of two retsladjust to each other. Does the CDS market lead
the bond market? or is it the other way round? We study the impact of the financial crisis onsthe
interactions.

As all derivatives, CDS allow market participantstake speculative positions without holding the
underlying asset (the so-called naked positionegrdfore, the pessimistic agents are more likely to
intervene on the CDS market than on the bond matkdeed, once they have sold their bonds,
bearish investors are excluded from the bond mavketthen expect that during financial turmoil, as
more agents turn pessimistic, the CDS market tdieekad on the bond market.

We verify this hypothesis empirically. To do thate construct a sample of daily CDS premia and
bonds spreads on a generic 5-year bond, for 1Adiaks and 18 sovereigns (developed and emerging)
over the period spanning from January 2007 to Maa0. First, we show that the CDS market has a
lead over the bond market over the sample. A deosiipn of the sample shows that this result holds
for corporate as well as for high-yield emergingeseigns. On the contrary, the bond market still
drives the CDS market for the sovereigns in the @drithe euro area; indeed there is little spemnat
on the default of these States and their bond raakgely outsizes the CDS market. Second, we
check for non-linearities in the adjustment proahssng the global financial crisis. Results shiwatt

the CDS market's lead has been amplified by th&scdver the whole sample. This is statistically
significant for firms but not for sovereigns.

ABSTRACT

We analyse the links between credit default swdpSCand bond spreads and try to determine which
one is the leading market in the price discovegcess. To do that, we construct a sample of CDS
premia and bonds spreads on a generic 5-year bt financials and 18 sovereigns. First, we run
VECM estimations, showing that the CDS market hdsad over the bond market over the whole
sample. A decomposition of the sample shows thatrésult holds for financials as well as for the
high-yield emerging sovereigns. However, the borarket still drives the CDS market for the
sovereigns in the core of the euro area. Seconahaek for non-linearities in the adjustment praces
during the current crisis. Results show that thesGarket's lead has been amplified by the crigis fo
financial institutions.

JEL Classification G15; GO1.
Key Words: Financial crisis; credit default swaps; bondg;ediscovery process.
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LES INTERACTIONS ENTRE LES MARCHES DES CREDIT DEFAUT SWAPS ET DES OBLIGATIONS
DANS LES PERIODES DE CRISES

RESUME NON TECHNIQUE

Les credit default swapgCDS) sont censés assurer leur détenteur contrisqae de défaut des
emprunteurs. Détenir un CDS et une obligation sunéme emprunteur et & méme maturité est donc a
peu prées équivalent & détenir un placement sagseride défaut. Il en résulte une liaison tres tétroi
entre les primes (ou spreads) de CDS et le spreatbbligation (écart au taux sans risque). Par
exemple si le risque de défaut augmente, la prien€M0S et le spread obligataire devraient monter.
Nous étudions ici comment s’opére I'ajustementeeoés deux spreads. Les impulsions viennent-elles
du marché des CDS ou du marché obligataire ?

Comme tous les produits dérivés, les CDS permetienprendre des positions spéculatives sans
détenir le sous-jacent (positions nues). Les ims&strs anticipant une baisse des cours sont donc
susceptibles d’'intervenir davantage sur le mar@sCDS que sur le marché obligataire. En effet, une
fois qu’ils ont vendu leurs titres, les investigsepessimistes sont exclus du marché obligataimesN
nous attendons donc a ce que pendant les périaesisk, alors que le nombre de pessimistes
augmente, le marché des CDS devienne directeurel@nscessus de découverte des prix.

Nous vérifions cette hypothese par des estimatmoesométriques. Pour cela, nous construisons un
échantillon de primes de CDS et de spreads suldiggmtions a 5 ans, de 17 institutions financiétes

18 émetteurs souverains (développés et émergantsdpuars de la période allant de janvier 2007 a
mars 2010. Tout d'abord, nous montrons que le ndadds CDS dirige celui des obligations sur
'ensemble de I'échantillon. En divisant I'échalatil, nous montrons que ce résultat concerne aussi
bien les entreprises financiéres que les émetteouserains jugés risqués par les marchés. En
revanche, le marché des obligations reste diregteur les émetteurs souverains du cceur de la zone
euro : il y a peu de spéculation sur le défautete pays et la taille de ce marché obligataire exced
encore celle du marché des CDS. Nous testons ensest non-linéarités dans le processus
d’ajustement pendant la crise. Les résultats mohtyee le caractere directeur du marché des CDS a
bien été renforcé par la crise. Ce résultat eshifgigtif statistiquement pour les institutions
financiéres, mais ne I'est pas pour les Etats.

RESUME COURT

Nous analysons les liens entre les primesrddit default swap$CDS) et les spreads obligataires et
essayons de déterminer quel est le marché quiediigprrocessus de découverte des prix. Pour cela,
nous construisons un échantillon de primes de QDQi& spreads sur des obligations a 5 ans, pour 17
entreprises financieres et 18 émetteurs souverhiogs faisons d’abord des estimations VECM,
montrant que le marché des CDS dirige celui degyatidns sur I'ensemble de I'échantillon. Une
décomposition de cet échantillon montre que celtadsest valable aussi bien pour les institutions
financieres que pour les émetteurs souverains @mexgen revanche, c’est le marché obligataire qui
dirige celui des CDS, pour les émetteurs souvenaimns sdrs, du coeur de la zone euro. Nous testons
ensuite les non-linéarités dans le processus danent pendant la crise. Les résultats montrent que
pour les institutions financiéres, le caractéreaeur du marché des CDS a été renforcé parde. cri

Classification JELG15; GO1.
Mots-clefs: Crise financieregredit default swapbligations ;processus de découverte des prix.
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THE INTERACTIONS BETWEEN THE CREDIT DEFAULT SWAP AND THE BOND MARKETS
IN FINANCIAL TURMOIL

Virginie Couder}, Mathieu Gex’

1. INTRODUCTION

Bond and credit default swap (CDS) spreads have padicularly high and volatile since the onset of
the 2007-2010 crisis. They surged dramaticallyfifancial institutions in the immediate aftermath o
the bankruptcy of Lehman Brothers. Later on, speadsovereign debt also soared across the board.
On the one hand, these movements could be atttibatthe normal reactions of markets, as defaults
are expected to be more frequent during crisesth@nother hand, credit derivative markets have
possibly overreacted during the crisis through sfagion, driving the bond market into more bearish
territories.

A key question is then to know whether the CDS mahas a tendency to fuel rises in bond spreads
during financial turmoil. This may well happen aslding long positions in CDS comes down to
shorting bonds, which is not always possible oncitrporate bond market. Therefore, once they have
sold out their long positions in debt on a riskyrbwer, bearish market participants are more likely

be found trading on the CDS market. Consequertily,leéad of the CDS market could be enhanced
during crises.

To tackle this issue, first, we try to disentangleich market has the lead on the other in the price
discovery process. Is it the CDS market? In thgecthe bond price would adjust to that of the CDS.
Or is it the other way round? In several previcuslies, the CDS market has been evidenced to have
the lead on the bond market. In other words, intioma on the CDS market have a greater tendency
to spill over to bond spreads than the other wando(ECB, 2004; Norden and Weber, 2004; Blanco
et al, 2005; Zhu, 2006; Baba and Inada, 2007). Here,aime at updating these results, as the
remarkable expansion of new segments of the CDXeanasuch as sovereign CDS, may have
changed the results.

Second, we revisit the question in the light of pinesent crisis. Specifically, we aim at ascertani
how the crisis has affected the links between #ne markets. Are the relations between markets
disrupted or accentuated during episodes of firgmermoil? Indeed, some previous papers hint at an
impact of financial stress on the CDS market. Banaple, Alexander and Kaeck (2006) evidenced
that the implied volatility of the DJ Eurostoxx B@s an impact over the sectoral components of the
iTraxx, the European CDS index. Andritsky and Si@006) also show that the pricing of CDS could
be affected by financial turmoil, especially comieg recovery rates, that turn out to be a key
determinant in distressed periods.

In the first half of 2010, while CDS and bond spi®aoared for several European States, some
observers blamed the CDS market and called fonahanaked positions, arguing that they can result
in rising costs for government debt (see for exanpbrtes, 2010). Our work does not provide direct
evidence for this view. We investigate which marlethe most important in the price discovery

a
Banque de France, DGO, Direction de la Stabilit@faere; Economix, Université de Paris Ouest Namtier Défense et
CEPII. E-mail: virginie.coudert@banque-france.fr

b
Banque de France, DGO, Direction de la Stabilitaitiere, SEMASFI eEERAG, Université Grenoble E-mail:
mathieu.gex@banque-france.fr

‘ We thank Agnés-Bénassy-Quéré and Gunther Capelled&idifor helpful remarks.
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process. As a matter of fact, this is a relevastues as the information conveyed by bearish
participants on the CDS market may accelerate theegs of rising interest rates.

As regards to methodological issues, we run veetasr correction models (VECM). This method
aligns with previous studies such as Blareoal (2005) who have tested the non-arbitrage
relationship of Duffie (1999) on a sample of 33rpaf corporate bonds and CDS for American and
European entities. The contribution of the papetwisfold. First we run panel estimations over a
sample of daily bond and CDS spreads, includink®amd sovereigns from different areas. To do
that, we construct the matching bond spreads s#fime entities as the CDS and on the same 5-year
maturity, by interpolating bonds of close matusti&econd, we test for ruptures in the relationship
between the two markets during the crisis, usingniZatm-Pitarakis (2006) approach of non-linear
cointegration systems.

The remainder of the paper is organized as foll@estion 2 describes the expected links between the
two markets and analyses the issue of their rediguidity. Section 3 describes our sample of CDS
and bonds, including banks and sovereigns fronewfft areas. Section 4 analyses the links between
the CDS and bond spreads on different panels. @eétitests for non-linearities in the adjustment
process. We set out the conclusion in Section 6.

2. L INKS BETWEEN THE TWO MARKETS AND THEIR RELATIVE LIQUIDITY

2.1. A basic approximation

In theory, the CDS and bond spreads should be zippately equal for the same borrower and
maturity (Duffie, 1999; Hull and White, 2000; Hat al 2004; Cossin et Lu, 2005). To see this, let us
consider the arbitrages between these two marketsond with a yield ofy, and a CDS with a

premium of ¢, issued by the same entity and with the same ntytliriBy purchasing both assets

simultaneously, an investor is covered againstfault risk linked to the bond; her annual retigrn
Y, —C, . By arbitrage, this return should be equal to tsk-fiee rate of the same maturity denoted

This means that the CDS premium should be equhktbond yield minus the risk-free rate.
G=Y%"h 1)

As the bond spread is defined as the bond yield less the risk-frée, requation (1) is equivalent to
the equality between the two spreads:

C, =§S. (2)

In reality, the strict equalities (1) and (2) dot tld, due to the imperfect match between the two
types of contracts (O’Kane and McAdie, 2001; Blartal, 2005) and liquidity effects (Cossin and
Lu, 2005; Longstafét al. 2005). The “basisb , defined as the difference between a bond spnead a

the CDS premium on the same entity and same matisigenerally different from zero, although
close to it.

bt =C 5 (3)



CEPII, WP No 2011-02 The Interactions between the Credit Default Swap ...

In particular, Hull and White (2000) and Hell al (2004) emphasised the role of accrued interbsts.
case of default, CDS holders can get the par vafuthe bond but not the accrued interests. The
arbitrage relationship must be adjusted for thisdia

c = Yo =h

, ==L L
@+ A9

where A* is the expected accrued interest on theypad bond at the time of the default. For

example, for bonds paying coupons quarterly, Agdgsial to y/8. As A* is small relatively to 1, we
can consider equation (2) as an acceptable appaioim

(4)

Other factors also hinder complete arbitrage (O&amd McAdie, 2001; Bruyere, 2004; Olléon-

Assouan, 2004; De Wit, 2006). Some factors makebtss positive: (i) in the event of borrower

default, the CDS holder may supply the cheapedeliver bond; the seller therefore ends up with the
most discounted securities. In this case, the C&liSrssuffers a loss. To compensate for it, shé wil

ask for a premium higher than the spread. (ii) Spositions are difficult and costly to take on the

bond market. If economic agents expect the borrdwetefault, it is easier to buy a CDS. (iii) The

CDS contract makes a provision for payment in tenethat the borrower should default; however,
the default may concern only part of the bonds ctvinnplies that the CDS seller is more exposed to
risk than the bond holder.

Conversely, apart from accrued interests, oth@ofagnake the basis negative. (i) The CDS buyer is
exposed to counterparty risk, if the protectionesedefaults; this risk is all the more high asaildts
may be correlated, preventing sellers from medtieiy payments. (ii) On the CDS market, investors
may sell protection at a priag without any initial outlay (apart from marginshig is not the case for

an investment on the bond market, which must banfied through a loan. The plain arbitrage
described by equations (1) and (2) assumes thesiors are able to borrow at risk free-rate. Ititsea

it depends on the cost of the loan. The highectse, the less profitable the investment in boRds.
high-yield investors, it may be more profitable gell protection than to buy a bond. The CDS
premium should therefore be lower than the bonéegpr (iv) Securitisation via collateralized debt
obligation (CDO) issuance may have encouraged bemkell CDS and contributed to reducing the
basis, although this activity has been reducecedine present crisis.

2.2. The effect of liquidity

Liquidity effects can also explain the differentetween CDS and bond spreads. Generally speaking,
CDS are much less affected by liquidity effectsitbands (Longstafét al, 2005). For the corporate
segment, this matches the fact that the CDS madehearly outsized the underlying bond market, as
it reached $9.5 trillion versus $10.0 trillion fireir long-term debt securities in September 20P6r
sovereigns, the size of the CDS market ($2.1dri)liis relatively much smaller, as the bond market
has long been fuelled by regular issuances, regch@d6 trillion. However, the size of underlying
notional do not necessarily reflects all liquidiagtors.

Generally speaking, several factors underpin aterdauidity of the CDS market. First, when an

investor wants to liquidate a CDS position, shesdoet have to sell it back on the market, she can
write another contract in the opposite directiomjoh is of course not possible for bonds. Second,
CDS contracts are not in limited supply like bonsts,they can be sold in arbitrarily large amounts.

1
CDS figures concern gross notional amounts of eingilme CDS for non-financial corporates, sourceCD;Tthose for
long-term securities are extracted from the BIS.
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Third, the CDS market on a given borrower is nagmented as the bond market which is made up of
all its successive issuances bearing differensrdteurth, a number of investors, such as insurance
companies or pension funds, purchase bonds asfpafbuy and hold” strategy, whereas CDS sellers
are more active on the market.

Several empirical studies have evidenced that Gid&asls incorporate a lower liquidity premium than
bonds (for example, Longsta#ft al. 2004; Cossin and Lu, 2005; Crouch and Marsh, 2Qbf,
2006).2 This is especially true for fixed maturity CDS,particular 5-year CDS, and to a lesser extent,
3, 7 and 10-year CDS. The CDS premium could thezdfe lower than the bond spread.

These liquidity effects are also decisive when mhaiteing which is the leading market. Indeed, it is
the market investors are likely to turn to wherytihvant to liquidate their positions. They are expdc
to favour the more liquid market.

3. THE DATA

To investigate the relationship between the twokeiz; we need a sample containing data on CDS
and bonds on the same entity that are exactly radtahterms of maturity. There are two difficulties
to overcome: to have liquid CDS, with reliable pscand without missing data; and to construct a
generic bond of the same maturity, which requirediale range of bonds available. These constraints
lead us to consider only top issuers on the bondkets namely some governments and major
financial institutions.

5-year senior CDS premia are extracted from Blooglier financials and Datastream for sovereigns.
The 5-year maturity is chosen because it is thet tnaded maturity for CDS. Bond yields are taken
from Bloomberg for sovereigns and Datastream fonkba For sovereigns, we use the 5-year
benchmark bond yield. For financials, we have tmstact a synthetic 5-year bond vyield, by
interpolating the yields of two bonds with lowerdamgher maturities.

Given all the constraints, we retain a sample abkpaf CDS and bond yields for 18 sovereigns and 17
financials. The sovereign issuers are the followiAgstria, Belgium, Denmark, Finland, France,
Netherlands, Greece, Ireland, Italy, Portugal anmhits for the advanced European countries;
Argentina, Brazil, Mexico, Lithuania, Poland, Tuykend Philippines for the emerging countries. The
financial institutions in the sample include Eurapeand US banks: Abbey, Bank of America,
Barclays, Bayerische Hypo- und Vereinsbank, BBVAtib@nk, Crédit Agricole, Deutsche Bank,
Goldman Sachs, HBOS, ING, JPMorgan; San Paolo,é&océnérale, Morgan Stanley, Santander
and Wells Fargo.

As the CDS market for sovereigns is quite recentlaoked liquidity prior to 2007, we start from 2
January 2007. All data are daily and end on 18 M&@10. The bond spread is calculated as the
difference between the bond yield and a risk-fege.rThe 5-year risk-free rate that we retain ésgh
year yield on government bonds, which is considerethaving the lowest risk in the area. It is the
bond yield on the German Bund for all countrieghiea euro area as well as for Turkey; the one on
gilts for the UK, and the US Treasury bond ratetler other areas.

: As shown by Vaihekoski (2009) for the stock mayrkie¢ liquidity effect tends to be priced as aeysitic source of risk for
the whole market.
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We end up with 35 pairs of CDS and bond spreadth@fsame maturity. Two of these pairs are
depicted by way of example in Chart 1. As expectied,developments are fairly parallel on the two
markets.

Chart 1: Examples of CDS and bond spreads in the a#ple, in basis points
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4. L INKS BETWEEN THE TWO MARKETS

To highlight the links between the bond and the Qb&kets, we use the general framework of

VECMs in order to estimate the CDS premium and bgpr@éad for each entity. This method has the

advantage of estimating the long-term relationsisipvell as the short-run adjustment between the two
markets. It has already been adopted in severdieston the CDS and bond markets (ECB, 2004;
Blancoet al, 2005; Zhu, 2006; Baba and Inada, 2007).

4.1. Preliminary steps

We start from a general cointegration framework.

L
AX, =X+ D T AX, | +p+u, (5)

j=1
where X, =(c,,s,)' is a 2-dimensional time-series vector made umefdDS premiac, and bond

spreadss for a given entity.l, I'; are 2x2 parameter matrices, apd is an intercept vector.

Provided thatc, , s, are non-stationary and cointegrated pairwiSeis then ranked 1 and the model
is a full VECM.

In our bivariate case, the model can be writtea esintegration relationship such as:
C,=as +n+e (6)

where @ is the cointegration parameter to estimage;an intercept anck, , the residual of the

equation. To be consistent with Equation (2), thmtegration coefficient should be close to 1. The
error correction terrg, is then collinear to the basis as defined in equa(3).

Here, in order to get synthetic results and todase our number of observations, we run the
estimations in a panel framework on the period 22007 until 03/18/2010. First, we run the
standard panel unit-root tests and cointegratists ten our sample. We find that both CDS premia and
spreads follow individual unit-root processes &9&b confidence level according to the augmented-
Dickey-Fuller, Phillips-Perron and Im-Pesaran-S{#003) tests (Table Al in the Appendix). This
result aligns with previous studies.

We then test for cointegration. Both series arenfouaointegrated by using the panel group mean
estimator from Pedroni (1999, 2004) tests, as shoyithe strong rejection of the null hypothesis of
no cointegration (Table A2 in the Appendix). Todithe cointegrating vector, we rurfudly modified
OLS(FMOLS) for heterogeneous panels as proposed 850Rie(2000). The estimated vector is equal
to (1, 0.91), using a maximum of 20 possible las this is not very different from the theoretical
value (1, 1) expected from equation (2), we rethis theoretical value in estimating the adjustment

process. In this framework, the error-correctiomte,_, can be straightforwardly interpreted as the

basis of the previous day.

In the following, we will focus on the adjustmemasthe long-run relationship to assess which market
adjusts on the other. However, it is worth noticthgt there are also strong short-term interactions

between the two markets. These short-term reldtipascan be assessed by Granger causality tests
performed on an individual basis. Results of theses show that short-run interactions are mostly b

10
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directional. Two-way causality is found for all thensidered sovereigns at a 90% confidence level,
and for 12 out of 17 financials

4.2. Method for determining the leading market

Once the two variables have been found cointegratedcan consider Equation (5) as a two-step
estimation: (i) the estimation of the cointegrati@hationship in level (6) by FMOLS; and (ii) the
adjustment process in evolution. In our bivariatemfework, the adjustment process of the two
markets can be written as:

lag lag
Ac, = Algt—l + Z/BLjACt—j + Zyl,iASf-J' T T U
= oy
JIalg ]Iag "

As, :/]zét—l"'Zﬁz,jACt—j +Zy2,jASt—j T U, T Uy,
=t =t

where A, stands for speed of adjustment of matkéd the long-run relationshig, , is the lagged
estimated residual of cointegration relation (&) :ﬁl, and J; , coefficients to estimate. The values of

the estimated coefficientd, allow us to determine how the adjustment takesepla

First, we have to consider their signs. Given thense of our cointegration relationship
& =C, —a s +n, A, must be negative for the CDS market to adjusthen bond market;A,

positive, for the bond market to adjust on the GBx8ket. If one coefficiensl, has the wrong sign or

is non-significant, then we will conclude that metrk does not adjust to the long run relationship.
Therefore, if the other market adjust to the long-relationship, market has a lead over the other
market.

Second, if both coefficientsl, have the right signs to adjugy, <0 and A, >0, we compare their

absolute value. A highed, in absolute value means that marketdjusts more rapidly to the other
market, than the other way round. This implies tharketk follows the other. Reversely, a lower
absolute value ofl, indicates that markétadjusts less rapidly to the other market. Thisliespthat

marketk leads the other if and only 1ﬂk| <‘/1j‘. These conditions are similar to those used by

Blanco et al. (2005), the European Central Banlkb42@nd Zhu (2006). Indeed, these former papers
use a measure proposed by Gonzalo and Granger)(1B8b6is Ay, to compare these speeds

A=A
of adjustments. The first market is considered deeha lead over the second market if and only if
GG> 05. If both markets adjust on the long term relatfops(ie if A,<0 and A,>0), the condition
GG > 05 boils down to a greater adjustment speed on thensemarket, i.e\,az\ >[4 However, these

former papers do not provide a confidence levelttieir results. Here, to provide for the confidence
level of the results, we re-formulate the critenidhe following way.

GG=

3
For the other 5 financials, CDS spreads “causetitgpreads in 4 cases, the reverse being foundlynooe case. Results
of the tests are not reported for the sake of byeliuit are available from the authors upon request

11
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Once we have checked that the coefficiefithave the right sign, we test for the following citioths
(C1) or (C1"):

Under the conditions of appropriate adjustmentthef2 markets, iel, <0 and A, >0,

“CDS market leads bond market’=> |,| <|,|<=> -4 <A, (C1)

“Bond market leads CDS markets'== |1, >|1,| <=> -4, > 4, (C1)

In practice, the test is conducted as follows.tFine check that the estimated coefficients haee th
appropriate signg; <0, A, >0. Then, we test for the relevant inequality eiti{€l) or (C1)
according to the values found, by a Student taagube estimated standard errors of the coeffisien
For testing condition (C1), the null hypothesisislG- A, = A,, versus the alternative Ht A, < A,.

For testing condition (C1"), the null hypothesighe same, whereas the alternative hypothesisdH1’ i
- A, > A,. Therefore, both tests are one-sided. If neitheguality holds significantly, this means
that both markets adjust to each other roughlysatndlar pace, and there is no leading market.

4.3. Econometric results

We estimate Equation (7) on our panel data suaadgsfor the whole sample, for a sub-sample
including only financials and for a sub-sample udthg only sovereigns. We useeighted least
squareWLS) in order to correct for heteroskedasticity.

The estimated speeds of adjustmens are reported on Table 1. First, we verify that thié

coefficients have the right signs for the adjusttrteroccur on both sides), being negative and,
> 0. Moreover, all the coefficients are signifidgrdifferent from zero at a confidence level of 95%

Second, we compare their absolute valugss significantly smaller thaml, at a 95% confidence
level for the whole sample and for the financi@ensequently, the CDS market is the leading market
globally over the whole sample and for financidter sovereigns, the absolute values of the two
parameters are very close from one another; sdifference between the adjustments of the two
markets is not statistically significant.
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Table 1: Estimated speeds of adjustments of each nkat

CDS Bonds A <A, =A>A,
1 1 CDSlead Bonds lead
! 2 bonds? CDS
Whole sample -0.0042 0.0079 Yes No
(0.0008) (0.0008)
[0.000]) [0.000] [0.012]
Financials -0.0019 0.0067 Yes No
(0.0009) (0.0011)
[0.027] [0.000] [0.007]
Sovereigns -0.0116 0.0103 Non
(0.0016) (0.0014) No significant
[0.000] [0.000]) [0.331]

Source: authors’ calculations. Note: Tb?q are the coefficients on the error correction

term in Equation (7) estimated with 5 lags and bySAfo correct for heteroskedasticity.
Values in brackets and italics are standard-ermBes. the first two columns, values in
square brackets below are p-values of the usudke8tttest of the nullity of the coefficient.
In the two last columns, the figure in square bedaskndicates the p. value of the null

hypothesis: — A, = A, against H1 - A, < A, for the third column and against H1’
- A, > A, for the last column. We reject the null for p-vesu< 5%.

For corporates, the lead of the CDS market founthé results corroborates previous results put
forward by Blanccet al. (2005), whose study covers a sample of investrgeade firms, as well as
those of the European Central Bank (2004) and 2008). For sovereigns, previous evidence was
mixed. Boweet al. (2007) found that the price discovery procesmishe bond markets. Ammer and
Cai (2007) also showed that the adjustments of Ilsotlereign markets depend on their relative
liquidity.

The different behaviour of the two markets for aygies and sovereigns can be rationalised by the
greater liquidity of the corporate CDS comparativid their bonds, whereas the government bond
market is relatively liquid and still outsizes t68®S. However, it is important to check whether ¢éhes
results are robust across different sub-panelevdreign entities.
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4.4. Discrepancies among sovereigns

An interesting issue is to compare the adjustméntarkets across sovereigns bearing different risks
This allows us to see if the adjustment betweerketardepends on the perceived risk.

We construct three panels of countries of increpsgisk. To do this, we consider their average CDS
premia on the sample. The first group includesdbentries perceived as the safest, defined by an
average CDS spread below 50 bp over the whole ghe@Boven our initial sample, it includes six euro
area countries, which are often considered asdbee™ of the euro zone (Austria, Belgium, Denmark,
Finland, France, Netherlands). The second groupgbriogether euro-area countries with higher
spreads (Greece, Ireland, Italy, Portugal, Spaimnetimes referred to as “peripheral countries’® Th
third group is composed of emerging countries (Atge, Brazil, Mexico Lithuania, Poland, Turkey,
Philippines).

We estimate Equation (7) successively on these thamels of countries. The speeds of adjustments
are displayed on Table 2. All of them have the eigxsign and are significant at a 99%, except one,

the coefficientd, for the first group of countries.

Table 2: Estimated speeds of adjustments of each nkat, by groups of sovereigns.

CDS Bonds A <A, A > A
1 1 CDS lead Bonds lead
1 2 bonds? CDS?

Groupl: Austria, Belgium, -0.0110 0.0032

Denmark, Finland, France,

Netherlands (0.0021) (0.0017) No Yes
[0.000] [0.058] [0.020]

Group 2: Greece, Ireland, Italy, -0.0097 0.0128 Non

Spain, Portugal (0.0033) (0.0028) significant No
[0.004] [0.000]  [0-306]

Group 3: Argentina, Brazil, -0.0144 0.0260

Mexico, Lithuania, Poland,

Turkey, Philippines (0.0038) (0.0033 Yes No
[0.000] [0.000] [0.049]

Source: authors’ calculations. Note: See Table 1.

In the first group of low-yield countries, the bosdread hardly adjusts to the CDS premium; the
adjustment is made mainly by the CDS market. Thisvidenced by the small speed of adjustmgnt

(0.0032), which is significantly smaller than tHesalute value of,. Consequently, CDS spreads do
not drive the borrowing costs of States in these-yeld countries; they just follow the prices
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discovered on the bond market. Conversely, the loarket has the lead on the CDS market. This
result holds at a conventional 95% confidence leMeails can be rationalized by the CDS market being
less useful for the sovereigns that have a verydmibability of default. The bond market outsizes t
CDS market by far for these borrowers.

The situation is very different for the two othepgps of countries, which are perceived as rishier
markets. In both groups, we see thak A,, hence the adjustment is more rapid for bond giéh@n

CDS spreads, meaning a lead of the CDS market.difference is not significant for high-yield
European countries where both markets adjust to efer, at a roughly comparable speed. However,
in the third group of emerging countries, whichlime the riskiest countries in the sample, the CDS
market leads the bond market at a 95% confidernes. le

5. THE EFFECT OF THE CRISIS

5.1. Testing for non-linearities in the adjustment process

The previous results hint at a possible ruptur¢ghefadjustment process during the crisis. To detect
these ruptures, we use the work by Gonzalo andaRita (2006) on non linear cointegrating
relationships.

lag
AX, =M, X, 1(g < x) + T, X L1-1(a, < )]+ D AX,_ +u+u, (8)

j=1
Wherell,, I1,, I'; are 2x2 parameter matricéds the indicator function, equal to one when the

scalar variableq, is below a given threshoj, and 0 otherwise. More precisely, we define the

indicator functionl, exogenously as equal to 1 during the crisis apts@vhere. We date the start of
the crisis by the collapse of Lehman Brothers oisé&ptember 2008.
Here, the long-run cointegration relationship itsglinear, as the cointegrating vector is the sdar

the two periods, before or after the crisis. Weadfare check for a non-linearity in the adjustment
process.

This comes down to estimating the same cointegragtationship as in (6) and the following non
linear-VECM:

lag lag
Dc, =[A+ AT Ea+D Byba + D ¥ihs ) +uy
j=1 = 9)

lag lag

Bs, =[A + 1] E 4D oD +D Vo A8 | +Uy,
= =L

where the parameters are the same as in equajipex@ept for the coefficientd; . These latter
coefficients will allow us to gauge the impact bétcrisis on the adjustment of both markets. Ia thi
equation, the speed of adjustment of makkit A, during the tranquil period and4(+AE) during
the crisis. Applying condition (C1), we immediatelgduce that if coefficients have the “right signs:
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A, +A5 >0 A +A <0 the CDS market has the lead over the bond markengithe crisis if
P + 25> |4, + A7)

More generally, it is easy to see that the relatidgistment of the bond market is increased dutiag
crisis if both /1(2: and /]f are positive. Consequently, the role of the CDSketan the price discovery

process is enhanced by the crisis,Af > 0 0 A5 > 0]. We will then test for the following condition
(C2):

[AS > 00 A5 > 0] =>"The role of the CDS market is increased by theisti (C2)

In practice, this condition will be fulfilled at @nventional 95% confidence level, as soon as éne o
the A7 is significantly positive at a 95% confidence levbe other being 0. We use Studetiten

the estimated parameted§ for testing this condition. Therefore, we will usendition(C2%).
[AA=00A5>0] C [A >00 45 >0]=>
"The role of the CDS market is increased by thsisti (C2%

5.2. Empirical results

We estimate equation (9) successively over the eveaimple and over the two sub-samples including
only financials and sovereigns. The estimated gahfethe coefficientsd, and AE are reported on

Table 3. All coefficientsl, have the right signd, <0 and A, >0, meaning that both markets adjust

to each other in the tranquil period. All coeffitig )lf are positive, A > 0 and A5 = 0 for the three
estimationswhich suggests an increase in the lead of the CDS mdtketg the crisis. However, not
all theseAE are significantly positive.

For the whole sample and the financials, the adljeist of the bond market on the CDS market is
increased asA; =0 though not significantly, whereas the one of @BS market is lessened
significantly, A > 0. These results meet condition (C2*). We can tlgeetonclude that the lead of
the CDS market is enhanced by the crisis for therd#ies. For sovereigns, both adjustments are
increased by the crisis, but neither coefficid[jﬁs significantly different from zero; hence, we nah
conclude to an effect of the crisis for this sulnpke.

Overall, financial turmoil amplifies the role ofefCDS market for the whole sample, especially for
financial institutions. Indeed, in troubled timé&garish participants tend either to protect thevesel
against the mounting default risk or benefit frarby speculating, both strategies inciting therbuy

CDS. On the other side, bearish investors, oncg gbll out their bonds, tend to withdraw from the
bond market.
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Table 3: Estimated speeds of adjustments of each nkat, with an interactive crisis dummy

Coefficient on the error  Coefficient on the
correction term interactive dummy

CDSA,  Bondsl, CDSA;  BondA°

Whole sample -0.0117 0.0056  0.0075  0.0023
[0.000]  (0.005]  [0.000] [0.211]

Financials -0.0099 0.0035  0.0078  0.0033
[0.000]  [0.123] [0.000]  [0.109]

Sovereigns -0.0133 0.0080  0.0018  0.0249
[0.008]  [0.009]  [0.727] [0.601]

Source: authors’ calculations. Note: Théj are the coefficients on the error

correction term, the /](j: on the interactive dummy variable in equation (%hvb

lags by weighted least squares to correct for bekedasticity. The date of the crisis
starts from 15 September 2008 on. Values in sqheaekets are p-values of the
Student test of nullity of the coefficient.

6. CONCLUSION

CDS premia are expected to co-move closely withdispreads. We check this on a sample of pairs of
CDS and bond spreads for financials and sovereigms results show that the CDS market has a lead
on the bond market in the price discovery processfihancials. This is in line with the greater
liquidity of the CDS market as well as previousdsts on corporate CDS.

One original result of this paper is that the corfénancial turmoil has significantly amplifiedigh
role. This can be rationalized. Once they have eatdall their bonds, pessimistic participants epd
trading on the CDS market, as short selling of Isasdess easy. In those conditions, debt crisess, b
markets and increased risk aversion have a tendenfyel the CDS market, which increases its
liquidity and its lead over the underlying market.

For sovereigns, results are quite different accassgories of countries. The bond market is shawvn t
lead the CDS market for low-yield countries, suebse in the core of the euro-area. The results are
the opposite for high-yield countries. The CDS maarleads the bond market for the emerging
countries, where the CDS market has been growingregidly for several years.
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APPENDIX

Table Al. Panel unit root tests on the CDS and bahspreads Sample: 1/02/2007 3/18/2010,

cross-section: 35, individual effects, individuatelar trends; lags selected by AIC, Newey-West
bandwidth selection using Bartlett kernel. Null b§fpesis: Unit root (*) common unit root process,
(**) individual unit root process kernel.

CDS Bond
Statistic p-value Statistic p-value
Levin, Lin & Chu t* 1.12 0.869 1.96 0.975
Breitung t-stat* -2.90 0.002 1.28 0.900

Im, Pesaran and Shin W-
stat ** 0.64 0.739 5.40 1.000

ADF - Fisher Chi-square ** 4760 0.982 15.89 1.000

PP - Fisher Chi-square ** 46.80 0.985 12.89 1.000

Table A2. Cointegration Tests between CDS and bonspreads.Sample: 1/02/2007 3/18/2010,

cross section: 35; Deterministic intercept anddrdags selected by AIC; Newey-West bandwidth
selection with Bartlett kernel. Null Hypothesis: Mointegration. Alternative hypothesis: (*) common
AR coefs; (**): individual AR coefs.

Statistic p-value

Panel v-Statistic* 38.36 0.000
Panel rho-Statistic* -33.80 0.000
Panel PP-Statistic* -30.99 0.000
Panel ADF-Statistic* -13.84 0.000
Group rho-Statistic -10.41 0.000
Group PP-Statistic -16.41 0.000
Group ADF-Statistic -13.67 0.000
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