
IV. Empirical Analysis of CDX IG Data 

 In this chapter, we use the CDX data to calibrate the implied copula approach. 

We will show a result of the data on a single day, June 8 and also the results of data in 

a half year from January 12 to June 8, 2007. Moreover, in section 4.3 we will 

calculate the compound correlation and base correlation for comparing with the 

implied copula model. In the same section we will also discuss how a CDO with the 

same underlying but non-standard attachment and detachment points, off-the-run 

CDO tranches, can be valued. 

 

4.1 The Data of the CDO Indices 

 As what we mention in earlier chapter, we use CDX data to calibrate. This 

portfolio attracts lots of trading. The CDX IG is an equally weighted portfolio of 125 

CDSs on investment-grade North America companies.  

 Their attachment points, detachment points and the mid-point of the bid and 

offer market quotes on June 8 are showed as Exhibit 3. The quotes for the 0 to 3% 

tranche shows the upfront payment, also called upfront fee, as a percent of principal 

that must be paid in addition to 500 bps per year, where 

 0Equity TrancheValue U s PL DL= + × −               (24) 

0: the upfront payment (the upfront fee) at time 0
 :  the constant running spread of 500 basis points

:  the premium leg of the equity tranche, which is (A + B) in Equation (1)  
:  the default 

where
U
s
PL
DL leg of the equity tranche, which is C in Equation (1)

 

 As the name implies, the upfront fee is paid at the inception of the trade. 

Therefore, it is unaffected by default. Upfront fees are always quoted in % and 

typically are about 23%-26% for CDX IG from January 12 to June 8, 2007. Since the 

notional under protection is 3.75 millions (3% of 125 millions), the upfront fee ranges 

from (in this example) from 0.8625 to 0.975 millions.  
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 At the inception of the trade, the value of the equity tranche must be zero, so the 

breakeven market quote in percentage of the equity tranche is 

0 / ( ) /E EU P DL s PL P= − ×                   (25) 

: the nominal principal of the equity trancheE

where
P

 

 The quotes for the other tranches are the annual payment rates in basis points per 

year that must be paid. The index quotes indicate the cost of entering into a CDS on 

all 125 companies underlying the index.  

 
Exhibit 3 
Market Quotes for 5-year CDX IG Tranches on June 8, 2007
Quotes for the 0 to 3% tranche are the percent of principal that must be paid up front, in addition to 500 

bps per year. Quotes for other tranches and the index are in basis points. 

 
5-year quotes 

 0% to 3% 3% to 7% 7% to 10% 10% to 15% 15% to 30% Index 

CDX IG 24.75% 101.5 23 10 3.25 35.5 

Source: Deutsche Bank 

 

4.2 The Result of Calibration for CDX IG Data 

 For further assumptions, we assume that the nominal principal for each company 

is one. Thus, the total nominal principals of the two CDOs are 125. Furthermore, the 

risk-free interest rate is 4.98%, the swap rate on June 8. The maximum of λ is the one 

we need to choose. Here, we choose the maximum of λ to be 0.1, 0.5 or 1, which all 

satisfy the condition of a large cumulative default probability covering the detachment 

point, 30%, of the senior tranche of CDX. L, the number of λ’s is set to be 100. 

 By calculating using Equation (1) and (13) to (21), we have the results with the 

two maximum value of λ. Exhibit 4 shows the results with the three λ’s to fit the 

market quotes of CDX on June 8, 2007. 
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Exhibit 4 
Result of Fitting the Implied Copula Model to 5-Year CDX Data on June 8, 2007  
Let L equal to 100. That λmax = 0.1 makes the Q(5|λ=5) = 0.3935, while λmax = 0.5 makes the Q(5|λ=0.5) 

= 0.9179, and that λmax = 1 makes the Q(5|λ=1) = 0.9933.4. 
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 From Exhibit 4, we find that the number of λ, L, should be more if the λmax is 

higher in order to limit the integral of λ’s. As λmax equals to 0.1, its Q(5|λ = 0.1) is 

only 0.3935, so its probabilities of the hazard rates must not be used and the 

probability structure is different from the other two. Moreover, every terrible situation 

of the default environment should be included, so the Q(5) should be larger than 0.7. 

In addition to this condition, another condition should be satisfied. We find that as the 

λ has to be chosen larger than 0.5, the probabilities of the hazard rate term structure is 

almost the same even we take the λ to be greater than 5. This tells us that we can take 

limited number of λ, L, to save our time from computing the result but also keep the 

result being precise by letting the maximum of λ equal to 0.5. This value also makes 

us able to imply the super senior tranche from the other five tranches and the index 

market quotes, which we will discuss later. 

 Exhibit 5 shows the time results of fitting the implied copula model to weekly 

5-year CDX data between January 12, 2007, and June 8, 2007. To be able to compare 

the results on each day, the λ’s are chosen to be the same. We find that the market 

quotes vary a little so that the hazard rate term structures are almost the same in the 

six-month period. The little difference, however, should be measured and used to 

calculate the Greeks of the CDX. In the chapter V, we discuss how this can be done. 
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Exhibit 5 
Changing in the CDX-IG Hazard Rate Probability Distribution between  
January 12, 2007, and June 8, 2007 
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 The probability of default for 5 years, Q(5), must be more than 0.7 as the 

probabilities of hazard rate scenarios will be much precise when used to imply the 

spread of the super senior tranche that has the {AP, DP} of {30%, 100%}. The normal 

market practice is to imply a spread for the super senior tranche from the spreads for 

other tranches and the index.4 The rationale for this is that buying a portfolio of the 

super senior tranche plus the other five tranche is similar to buying the index. In our 

study, the implied spread for the 30% to 100% tranche is about 1.77 basis points.  

 In fact, as we have the probabilities of the hazard rate structure, not only the 

on-the-run CDX can be valued, but alloff-the-run CDOs with the same underlying 

pool but different attachment points and detachment points can be also valued by the 

implied copula approach. We will discuss this in the later section. 

  
 
4.3 Comparison of the Base Correlation and Implied Copula Approach 

 In this section, we discuss the implied correlation of the market quotes and use 

implied copula approach to calculate the implied correlation of off-the-run tranches.  

 

� 
4 The payoffs in the event of default are the same for the two portfolios. However, the pattern of 
payments is quite different. 
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4.3.1 On-the-run CDO Tranches 

 On-the-run CDO tranches refer to the tranches with standard attachment and 

detachment points, while off-the-run CDO tranches refer to the tranches with 

nonstandard attachment and detachment points. In practice, the implied correlations 

are always additive to the market quotes, and the base correlation can sometimes be 

taken as quotes under the standard market model. We can calculate implied compound 

and base correlations with what we know in section 2.6. Exhibit 6 shows the implied 

compound correlations and base correlations of the five tranches with the CDX 

market quotes on June 8, 2007. 

 

Exhibit 6 
Implied Compound (Tranche) Correlation and Base Correlations for 5-Year 
CDX IG on June 8, 2007 
 

CDX IG 

 0% to 3% 3% to 7% 7% to 10% 10% to 15% 15% to 30% 

Compound Correlation 0.1485 0.0759 0.1376 0.1864 0.2680 

Base Correlation 0.1485 0.2479 0.3122 0.4024 0.6255 

 

4.3.2 Off-the-run CDO Tranches 

 The standard market model requires the market quotes of tranches to imply 

compound correlations and base correlations. However, if we do not have the 

information about the market quotes, there is no good way for us to compute any 

implied correlation. In other words, there is no good way for us to value a off-the-run 

tranche in factor copula models. 

 However, with implied copula approach, we imply a set of hazard rate term 

structure. The set of the probabilities of any hazard rate term structure can be applied 

to value any tranches with the same collateral pool. Therefore, we are able to calculate 

off-the-run tranches. We first use implied copula approach to value the off-the-run 

tranches, and then we use the market standard model to construct a compound 
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correlation curve of the off-the-run tranches. In other words, we may know the 

breakeven spread and the compound correlation with the implied copula approach.  

 Exhibit 7 shows the result from using the implied copula approach to calculate 

the spread directly for CDX data on June 8, 2007. We set the 1% tranche width where 

{AP, DP} equal to {3%, 4%}, {4%, 5%}, {5%, 6%}, and so on. Exhibit 8 shows the 

compound correlation of the same portfolio we set.  

 
Exhibit 7 
The Breakeven Credit Spread (bps) for the 1% Tranche Width Portfolio. 
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Exhibit 8 
Compound Correlations Calculated by Using the Spread from Implied Copula as 
Tranche Width is 1%. 
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 In this chapter, we have discussed how to use the implied copula approach to 

value on-the-run CDO tranches and off-the-run CDO tranches. In the next chapter, we 

will discuss how to use the implied copula approach to hedge CDO tranches. 
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