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Introduction
Providing a benchmark for hedging or arbitrage decisions

Structural form models
Firm’s value
Equity volatility
Risk-free rate term structure
Bystrom (2005)
Alexander and Kaeck (2008)

AR-GARCH with Skewed Student’s t Marginal Density 
Function



Data
The whole sample period: August 16 2004 to July 31 2009 
(1254 daily observations)

The pre-crisis period: August 16 2004 to July 25 2007
The crisis period : July 26 2007 to July 31 2009

CDS Index: the iTraxx 5-Year  Europe CDS index
Firm’s Value: the STOXX600 index
Equity Volatility

Benkert (2004)
the VSTOXX 50 index

Risk-free Rate
Houweling and Vorst (2002)
1-year Euro Swap rate & 30-year Euro Swap rate



Linear Regression Analysis

Bystrom (2005): Positive first-order autocorrelation
Ljung_Box test

• Q(20)=61.8043
• Q(30)=78.883
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Regression Results
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0.3797 0.2490 0.3404 Adj.  

0.3858 0.2541 0.3431 

(-1.1430) (-1.2093) (-1.8729) 

-0.1447 -0.1447 -0.1548 30-year Euro Swap Rate

(-1.5390) (-2.6795) (-3.0275) 

-0.2565 -0.3920 -0.3170 1-Year Euro Swap Rate

(3.4020) (9.2624) (6.7866) 

0.1199 0.2946 0.1561 Yesterday’s Change

(4.0181) (3.1669) (4.1254 )

0.1860) 0.0744 0.0966 VSTOXX50

(-6.6069 (-4.2315) (-11.6977 )

-1.0342 -0.6844 -1.1441 STOXX600

(-0.1280) (0.9452 )(0.3511) 

-0.0002 0.0007 0.0003 Const.

Crisis PeriodPre-crisis PeriodWhole Period



Comparison with Alexander and Kaeck
(2008)

0.35810.24360.3086Adj
0.36440.24870.3113

Using the Portfolio as the Proxy of the Firm’s Value
0.37970.2490.3404Adj.
0.38580.25410.3431

Using the STOXX600 Index as the Proxy of the Firm’s Value

Crisis PeriodPre-crisis PeriodWhole Period
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AR-GARCH Model

The conditional mean equation of a univariate time series

The conditional variance equation

where and are no-negative integers
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The skewed Student’s t density function of 
Hansen (1994)

where ,               , and ,               
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Estimation Results of AR-GARCH 
Model

ν ∞

λ
(47.4667)

0.073100
(10.602)(7.8504)
5.28085.6349

(1052.7893)(637.9965)(332.698)
0.85970.86710.7711GARCH (1)

(138.0629)(182.3046)(59.6232)
0.13710.13270.2148ARCH (1)

(629697.4)(4502.36)(139565.08)
0.0000.00070.0000Const.

Skewed Student’s tStudent’s tNormal 



0.67990.00070.001p-Value
0.01930.05368015.4678Statistic

KS(Skwed t)KS (Symmetric t)Jarque-Bera Test

0.97440.97410.931

16.842316.871719.4083Ljung Box Q-Test

0.97960.60460.8081

0.00070.26810.059ARCH-LM Test

0.05940.0000.000

5.646347.690132.9425GOF

Skewed Student’s tStudent’s tNormal 



Conclusion

Risk-free rates has no statistically significant 
impact on the iTraxx CDS market during the crisis 
period
The Skewed t AR-GARCH model is more suitable 
to capture the volatility clustering features in the 
iTraxx CDS market
The sum of the coefficients on the lagged squared 
error and lagged conditional variance are very 
close to unity (i.e 0.9968)



Further Work

Out-of-sample forecasting
Extending this study to investigate single-
name CDSs



Thank You!


