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a b s t r a c t

Credit default risk for an obligor can be hedged with either a credit default swap (CDS) or a constant
maturity credit default swap (CMCDS). We find strong evidence of persistent differences in the hedging
cost associated with the two comparable contracts. Between 2001 and 2006, it would have been more
profitable to sell CDS and buy CMCDS while after the crisis between 2008 and 2013 the opposite strategy
was profitable. Panel data tests indicate that for our sample period the implied forward CDS rates are
unbiased estimates of future spot CDS rates. The changes in the company implied volatility is the main
determinant of trading inefficiencies, followed by the changes in GDP and in the interest rates before
the crisis, and the changes in sentiment index and in the VIX after the crisis.

� 2015 Elsevier B.V. All rights reserved.

1. Introduction

Credit default risk for an obligor can be hedged with either a
credit default swap (CDS) or a constant maturity credit default
swap (CMCDS). An investor may be indifferent to the instrument
used since both provide the same terminal payoff. Is it possible
that over a period of several years one type of hedging could be
cheaper than the other? Credit default swaps have been instru-
mental in the increased trading in structured credit financial mar-
kets until the beginning of 2007 when the sub-prime crisis started
to develop. The British Bankers Association reported an exponen-
tial evolution of the total notional amount traded on global credit
derivatives reaching $20 trillion by the end of 2006, British
Bankers’ Association (2006). The single-name credit default swaps
volume as a percentage of total credit derivatives volume was 33%
in 2006, being by far the most important instrument in credit mar-
kets. In a recent report by the International Organization of the
Securities Commissions (IOSC, 2012) it is revealed that at the end
of 2011, the gross notional value of outstanding CDS contracts

amounted to approximately $26 trillion, with a corresponding
net notional value of approximately $2.7 trillion. Single name
CDS accounts for almost 60% of the overall credit market in terms
of gross notional.

Following the analogy with the constant maturity swap (CMS)
contract, another traded credit derivative is the CMCDS. In such a
contract, the buyer pays a premium (spread) in exchange for pro-
tection. While in a CDS the spread is fixed, in a CMCDS contract
the spread is floating and calculated according to an indexing
mechanism. In particular, the spread is set equal to the observed
reference CDS spread at each reset date, multiplied by a factor
known as the participation rate (PR). The CMCDS instrument
allows economic agents to take views on the future shape of the
CDS curve. Moreover, combining a CDS and a CMCDS with the
same reference entity leads to the complete elimination of credit
default risk for that obligor, allowing investors to isolate spread
risk (i.e. the risk of changes in the premium not related to an actual
credit event) and to hedge default risk. In addition, CMCDS are use-
ful for protection sellers to hedge against spread widening risk.

One might presume that during the expansion of the market
new operators were joining, trades were increasing due to both
the increase in the notional as well as in the number of traders.
We might thus think that the market was growing and that traders
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could have different level of information and understanding of the
market activity which in turn may lead to the occurrence of trading
inefficiencies.1 An important research issue then is the identification
of the credit instrument to use for protection against default risk. If
supply and demand conditions lead to an imbalanced market, it
would be useful to know whether it is more cost effective to pay a
floating premium spread rather than a fixed one. At any point in
time, for a given company, buying protection with a fixed premium
may lead to different costs than buying protection with a floating
premium. Nevertheless, for the entire universe as a whole and for
a long period of time, it should not make any difference what type
of premium one is using. Otherwise, there would be a clear ineffi-
ciency in the credit market. This situation has already been investi-
gated in interest rate markets. Brooks (2000) showed that for the
interest rate swap market in the 1990s it was net profitable to pay
floating and receive fixed. His study pointed out to a market anomaly
regarding the interest rate swap market which emerged in the 80s
and 90s.

The constant maturity credit default swaps work exactly like
constant maturity interest rate swaps by resetting the premium
every period in line with a reference rate. Upon default, the CDS
and CMCDS contracts will offer buyers the same payoff protection.
The main difference between the two default swaps is that one
requires a fixed rate premium while the other requires a floating
rate premium. The calculation of the floating rate premium is more
elaborated than the derivation of a fixed rate premium for CDS. In
addition, the floating rate premium is sensitive to the shape of the
credit curve, whether upward trending or inverted or exhibiting
humps due to liquidity pressure at some tenor maturities. Hence,
in this paper we conjecture that market participants may favor
overall one contract style over another when in fact they should
be indifferent if the aim is to trade default protection on corporate
single names. While this statement may be more credible for trad-
ing data before the subprime crisis, mainly due to the expansion of
the CDS market, it is interesting to see if the same conclusion is still
valid after the subprime crisis. In a nutshell, we explore the ques-
tions whether there are inefficiencies on single name credit mar-
kets, whether these inefficiencies existed only prior to the
subprime crisis, whether the forward credit default swap rates cal-
culations were biased and what are the possible determinants of
the statistical arbitrage opportunities.

In order to investigate possible trading inefficiencies present on
credit markets covering single name corporates, we calculate the
forward CDS curves for a large database of obligors for which mar-
ket CDS premia is available. To the best of our knowledge, this is
the first study that takes into consideration the forward credit
curves for the entire universe of corporate single names CDS traded
in USD. We believe that the credit curves contain more useful
information than just the individual rates along the term structure.
In particular the shape of the credit curve determines the forward
credit default rates and it contains useful information for invest-
ment strategies. Consider for example two companies that have
identical five year CDS spreads. Suppose that one has a flat credit
curve and the other has an upward trending credit curve. Even if
an investor buys or sells simultaneously both names, the value of
the two contracts will very likely evolve differently over the term
of the contract. Therefore a pair trading strategy combining a
CDS with a CMCDS (one long and one short) for the single-name
companies may produce significant profit opportunities. This is
because upon default, the pair of CDS and CMCDS contracts will
give a net zero payment but before default the net payments
may be more one sided across all companies throughout a long
period. In this paper, we show that these opportunities existed

before the crisis and also after the crisis, but the direction of the
trade has changed after the crisis. For identifying the statistical
arbitrage opportunities we perform an exhaustive analysis for a
large database of corporate companies during two different peri-
ods, before the crisis between 2001 and 2006 and after the crisis
between 2008 and 2013.

The analysis requires bootstrapping the survival probability
curve from the market CDS spreads. To this end, we implement
both nonparametric (e.g. piecewise constant hazard rates) and
parametric (Nelson–Siegel interpolation and a method driven by
an Ornstein–Uhlenbeck (OU) process for the hazard rates) methods
and mostly used by investment banks in a real trading environ-
ment. By employing these models we hope to minimize any con-
clusion bias caused by model risk.

On a large universe of obligors, one expects ex ante that there is
no difference which contract is used to hedge default risk.
Nevertheless, we identify, ex post, the credit market inefficiencies
that existed between 2001 and 2006, and between 2008 and
2013, in terms of the number of obligors, size of profits that could
have been made and the timing of the opportunities. The ineffi-
ciencies detected are significantly different from zero, before and
after the subprime crisis.

A possible explanation of the inefficiencies related to the for-
ward CDS curves identified in this paper could be a bias related
to forward curve calculations. To this purpose, we implement
recent panel data testing procedures to test for the forward unbi-
asedness hypothesis and we show that the forward credit default
swaps are unbiased estimators of future CDS rates. Subsequently,
we identify several important determinants of the differential
between CDS and CMCDS spreads. Our results show that statistical
arbitrage opportunities that existed before the crisis were mainly
driven by changes in firm-specific volatility, GDP, 10-year treasury
rate and to a lesser extent investor sentiment index. After the cri-
sis, the important determinants of trading inefficiencies were
changes in firm-specific volatility, in the volatility index VIX, in
the investor sentiment index and in the equity index.

The remainder of this paper is organized as follows. Section 2
briefly describes the linkages with previous works in credit risk
and investments area. In Section 3 we review the pricing method-
ology of CDS and CMCDS contracts including the convexity adjust-
ment for the latter contract as it was performed by investment
banks. The dataset used for calibration and examples illustrating
some numerical issues are shown in Section 4. The results of the
statistical arbitrage analysis based on a type of buy and hold trad-
ing (static) strategy and also on a dynamic day by day investment
are reported in Section 5. In Section 6 we test the forward unbi-
asedness hypothesis while in Section 7 we analyse the determi-
nants of the significant differences between CDS and CMCDS
premia. Section 8 concludes.

2. Connection with credit risk literature

One stream of the literature on CDS has focused on issues like
the validity of the theoretical equivalence of CDS prices and credit
bond spreads and the determinants of credit default swap
changes.2 Duffie (1999) and Hull and White (2000) point out that
the credit default swap spread for a corporate should be very close
to the spread of a par yield bond issued by the reference entity over
the par yield risk-free rate to avoid arbitrage between the cash and
the synthetic markets. The validity of the theoretical equivalence
of CDS spreads and bond yield spreads is tested in Blanco et al.
(2005). Using a dataset of 33 U.S. and European investment-grade

1 We thank an anonymous referee for suggesting this interpretation.

2 The relevant literature on the determinants of credit default swap changes
includes Ericsson et al. (2009), Zhang et al. (2009), Cao et al. (2010), and Tang and Yan
(2010).
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