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 How much short run risk is an investor incurring by 

buying or selling a CDS?

 How much margin must a central counterparty 

charge to be certain that it can replace a CDS of a 

failed agent?

 How volatile is the asset value of a firm?

 How volatile is the probability of default?



 If I purchase a CDS contract today and sell it 

tomorrow I will have either a capital gain or loss.  

Since the “big bang” this is entirely measured by the 

“up front” payment since coupons are fixed.  

However previously CDS were traded as spreads 

and still today Markit reports spreads,  making it 

easy to compare with corporate bond spreads.  



 At initiation, a CDS is priced so that it has no value 

to either buyer or seller.  In this case the present 

value of protection is just equal to the present value 

of the payment for protection.

 Over time the two sides diverge and the value of a 

CDS contract will become either positive or 

negative.



 The short run risk of CDS owner or writer is the 

change in the “up front” payment.  The volatility is 

therefore the volatility of the percent change in “up 

front” which is approximately proportional to the 

change in spread, not the change in log spread.

 For other purposes the volatility of the change in log 

spread may be of most interest.

 Fortunately 
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 ESTIMATE MODEL FOR

 ESTIMATE MODEL FOR

 And compare their accuracy for forecasting realized 

changes in spread using Patton’s consistent loss 

function. We will use QUASI LIKELIHOOD 





5/2/2013 VOLATILITY INSTITUTE 7

spread

log( )spread

 
 

 
2

1

1

1

.5 log ,
T

t t t

t t

spread
QLIKE h h Vol spread

h




 
     

 
 



 
 

  
2

2

1 12
1 1

.5 log * , log
*

T
t

t t t t

t t t

spread
QLIKE g spread g Vol spread

g spread
 

 

 
     

 
 





 The data prefers the model with the higher 

likelihood.  

 The models are significantly different if the 

difference in the QLIKE are regressed on a constant 

and a robust t-statistic is significant. Cf. Diebold and 

Mariano and Vuong

 For GS and CAT,  delta log spread is significantly 

better and for AA, it is better but not significantly.
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 DELTA LOG(SPREAD) AND DELTA(SPREAD)

 Both have very high kurtosis  (7 to 1800) for logs

 Both have some serial correlation

 DELTA(SPREAD) is dramatically different before 

the financial crisis.  It is potentially non-stationary 

but both models show evidence of this.

 There is little asymmetry in volatility.
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 ESTIMATE GARCH MODELS WITH MOVING 
AVERAGE(1) ERRORS AND A STUDENT T 
DISTRIBUTION WITH D.F. >=4:CDS-GARCH

 STUDENT T WITH 4 DF HAS FINITE FOURTH 
MOMENTS WHICH IS REQUIRED FOR 
CONSITENCY OF STANDARD ERRORS.  
TAILS FATTER THAN THIS MAY BE 
DIFFICULT TO ESTIMATE.

 ADD MA TERMS AND ARCH TERMS TO 
IMPROVE B.I.C. AND LJUNG-BOX STATS. 
CDS-GARCH-DYN
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 SRISK is the amount of capital a financial 
institution would have to raise in order to function 
normally if we have another financial crisis.

 This is a stress test where the stress is that global 
equity markets fall 40% in six months.  This stress 
does not require identifying the source.  

 Bank assets will shrink as equity market falls.  Beta 
reflects the magnitude of the decline.

 If many financial instutions are undercapitalized it 
will be difficult to raise capital without taxpayer 
help and the real economy will suffer.
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