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Appendices

Appendix A Assumptions of themodel byMerton (1974)

In the seminal work of Merton (1974) the following assumptions are made:

1. No transaction costs,no liquidations costs, no trading costs and no taxes are

present

2. Assets are perfectly divisible

3. The theorem of Modigliani and Miller (1958)* holds, thus changes in the

capital structure does not change the firm value

4. Trading takes place in continuous time

5. No short selling constraints

6. There exist a large number of investors with homogeneous wealth levels such

that every investor can buy and sell the asset in the marketplace up to the

individual demand

7. The term structure of interest rates is flat and constant trough time

8. The assets of a firm follows a geometric Brownian motion

dVt
Vt

= (µ− δ)dt+ σdWt

with µ being the expected return on the assets of the firm per time unit, δ rep

resenting the total firm payout per time unit, σ the asset volatility per time unit

and dWt a Wiener process/geometric Brownian motion driving diffusion over

time.

* Modigliani, F. and Miller, M. H. (1958). The cost of capital, corporation

finance and the theory of investment. The American Economic Review,

48(3):261–297.



Appendix B Sector specific CreditGrades Model es

timation

B.1 Plots for historical volatility estimation

Figure 4: Estimated mean crosssectional CDS spread for noncyclical sector using
the CG model with an asset volatility estimator of 1000day rolling window equity
volatility

Figure 5: Estimated mean crosssectional CDS spread for cyclical sector using the
CGmodel with an asset volatility estimator of 1000day rolling window equity volatility



Figure 6: Estimated mean crosssectional CDS spread for sector basic materials
using the CG model with an asset volatility estimator of 1000day rolling window
equity volatility

Figure 7: Estimated CDS spread for sector energy using the CGmodel with an asset
volatility estimator of 1000day rolling window equity volatility



Figure 8: Estimated mean crosssectional CDS spread for sector healthcare using
the CG model with an asset volatility estimator of 1000day rolling window equity
volatility

Figure 9: Estimated mean crosssectional CDS spread for sector industrials using
the CG model with an asset volatility estimator of 1000day rolling window equity
volatility



Figure 10: Estimated mean crosssectional CDS spread for sector technology using
the CG model with an asset volatility estimator of 1000day rolling window equity
volatility

Figure 11: Estimated mean crosssectional CDS spread for sector utilities using the
CGmodel with an asset volatility estimator of 1000day rolling window equity volatility



B.2 Plots for option implied volatility estimation

Figure 12: Estimated mean crosssectional CDS spread for noncyclical sector us
ing the CG model with an asset volatility estimator of one year atthemoney option
implied volatility

Figure 13: Estimated mean crosssectional CDS spread for cyclical sector using the
CG model with an asset volatility estimator of one year atthemoney option implied
volatility



Figure 14: Estimated mean crosssectional CDS spread for sector basic materials
using the CGmodel with an asset volatility estimator of one year atthemoney option
implied volatility

Figure 15: Estimated mean crosssectional CDS spread for sector energy using the
CG model with an asset volatility estimator of one year atthemoney option implied
volatility



Figure 16: Estimated mean crosssectional CDS spread for sector healthcare us
ing the CG model with an asset volatility estimator of one year atthemoney option
implied volatility

Figure 17: Estimated mean crosssectional CDS spread for sector industrials us
ing the CG model with an asset volatility estimator of one year atthemoney option
implied volatility



Figure 18: Estimated mean crosssectional CDS spread for sector technology us
ing the CG model with an asset volatility estimator of one year atthemoney option
implied volatility

Figure 19: Estimated mean crosssectional CDS spread for sector utilities using the
CG model with an asset volatility estimator of one year atthemoney option implied
volatility



B.3 Gap plots for historical volatility estimation

Figure 20: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for noncyclical sector using the CGmodel with an asset volatility
estimator of 1000day rolling window equity volatility

Figure 21: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for cyclical sector using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility



Figure 22: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector basic materials using the CG model with an asset
volatility estimator of 1000day rolling window equity volatility

Figure 23: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector energy using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility



Figure 24: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector healthcare using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility

Figure 25: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector industrials using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility



Figure 26: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector technology using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility

Figure 27: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector utilities using the CG model with an asset volatility
estimator of 1000day rolling window equity volatility



B.4 Gap plots for option implied volatility estimation

Figure 28: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for noncyclical sector using the CGmodel with an asset volatility
estimator of one year atthemoney option implied volatility

Figure 29: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for cyclical sector using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility



Figure 30: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector basic materials using the CG model with an asset
volatility estimator of one year atthemoney option implied volatility

Figure 31: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector energy using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility



Figure 32: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector healthcare using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility

Figure 33: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector industrials using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility



Figure 34: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector technology using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility

Figure 35: Estimated mean crosssectional gap between empirical CDS spread and
model CDS spread for sector utilities using the CG model with an asset volatility
estimator of one year atthemoney option implied volatility



Appendix C Further Summary Statistics

C.1 Empirical CDS Spread Summary Statistics
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C.2 Model CDS Spread Summary Statistics

C.2.1 CG Model with 1000Day Historical Equity Volatility
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C.2.2 CG Model with Option Implied Volatility Estimation
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Appendix D Autocorrelation Anaylsis



Table 17: Autocorrelation Analysis

This table reports LjungBox test statistics for each obligor in the sample of emprirical and CG model
spreads both estimated with historical volatility and option implied volatility. LB(5) indicates the Ljung
Box statistic with 5 lags and LB(10) with 10 lags respectively. *, ** , and *** indicate significance at
the 10%, 5%, and 1% level. For each specification I report the total number of significant variables
defined to equal the 5% significance level or higher.

Obligor Empirical Spreads CG Model Spreads (HV) CG Model Spreads (IV)

LB(5) LB(10) LB(5) LB(10) LB(5) LB(10)

Air Liquide 7.41 24.50*** 10.89** 23.85*** 17.04*** 29.55***
Akzo Nobel 22.03*** 43.56*** 9.99* 22.46** 25.94*** 45.32***
BASF 41.79*** 75.19*** 20.14*** 35.81***
Solvay 14.49** 20.45** 2.66 5.16
Stora Enso 48.10*** 58.01*** 9.74* 30.53*** 19.32*** 29.07***
UPM Kymmene 38.48*** 50.00*** 20.32*** 38.69*** 13.65*** 36.76***
Vivendi 11.72** 38.04*** 5.84 12.79 7.65 14.03
Peugeot 7.98 18.11* 2.04 8.60
Electrolux 41.49*** 65.71*** 16.93*** 20.56** 12.75** 17.19**
Volvo 14.03** 20.46** 9.78* 16.99* 23.71*** 30.56***
BMW 26.24*** 57.24*** 24.84*** 52.82
Cie de Saint Gobain 30.18*** 44.39*** 20.78*** 38.88*** 30.10*** 35.99***
Continental 71.91*** 119.67*** 55.79*** 70.60*** 52.65*** 71.48***
Daimler 38.79*** 68.71*** 13.04** 28.64***
Renault 12.23** 29.68*** 29.27*** 38.92*** 4.13** 25.44***
Valeo 14.57** 42.40*** 21.87*** 52.75***
Volkswagen 32.16*** 48.64*** 18.23*** 22.19** 7.66*** 55.80***
Accor 55.38*** 66.92*** 11.36** 24.13***
Compass Group 12.45** 30.54*** 23.11*** 36.86***
ITV 22.40*** 41.36*** 12.03** 13.33 6.71 20.82**
Kingfisher 24.89*** 56.76*** 3.00 17.43** 14.34** 27.12***
Ceconomy 15.29*** 41.28*** 7.94 22.61**
Marks & Spencer 10.50* 18.89** 92.82*** 143.10***
Next 23.35*** 57.90*** 74.94*** 104.03*** 56.95*** 81.97***
Kering 36.46*** 75.69*** 27.08*** 35.65***
Pearson 69.06*** 78.92*** 17.27*** 38.20*** 44.73*** 64.29***
Publicis Groupe 35.27*** 37.56*** 30.16*** 52.84*** 17.13*** 32.03***
Sodexo 6.87 23.20** 44.93*** 93.60*** 8.73 15.98
TUI 19.03*** 49.19*** 28.86*** 52.86*** 27.53*** 59.01
BP 99.42*** 126.42*** 52.35*** 67.42***
Eni 9.44* 17.40* 26.90*** 34.89*** 8.89 17.64*
Totalenergies 14.33** 17.47* 32.73*** 49.27*** 4.87 13.01
Bayer 9.68* 12.60 4.25 31.85***
Koninkluk Philips 10.45* 26.98*** 7.32 25.51*** 20.16*** 30.49***
Astrazeneca 8.56 24.65*** 13.25** 47.56***
Fresenius 16.77*** 30.12*** 3.30 7.95 4.73 21.54**
Glaxosmithkline 27.20*** 40.01*** 15.03** 20.94**
Merck 15.64*** 23.28*** 4.24 12.60 14.67** 24.65***
Novartis 18.39*** 30.72*** 49.7 53.78
Airbus 61.14*** 85.90*** 5.04 17.89* 49.66*** 71.77***
BAE Systems 32.08*** 37.87*** 15.78*** 25.35***
Bouygues 18.24*** 25.77*** 7.07 14.94 10.24* 19.67**
Finmeccanica 28.12*** 37.56*** 20.52*** 26.76*** 17.68*** 27.89***
Metso Oyji 118.49*** 163.54*** 49.53*** 88.85***
Rolls Royce 33.80*** 66.33*** 83.31*** 122.94*** 41.71*** 83.22***
Vinci 35.35*** 55.25*** 22.98*** 38.67*** 8.47 21.39**
Relx 104.85*** 114.25*** 31.69*** 55.01*** 13.30** 16.06*
Securitas 30.20*** 55.73*** 10.24* 16.21* 15.58*** 23.27***
Wolters Kluwer 20.18*** 49.56*** 13.71** 48.52*** 13.13** 24.20***
PostNL 2.81 17.878* 6.94 28.433***
Unilever 8.09 24.87*** 2.64 12.01 16.68*** 25.41***
British American Tobacco 7.71 33.90*** 10.8* 20.19**
Diageo 27.88*** 47.83*** 13.66** 37.76*** 10.01* 22.12**
Imperial Brands 62.12*** 82.45*** 4.76 17.84* 36.28*** 41.41***
Pernod Ricard 64.86*** 73.50*** 15.707*** 40.79*** 16.08*** 45.40***
Swedish Match 37.19*** 71.75*** 18.31*** 23.94*** 14.91** 19.87**
Tesco 18.31*** 30.76*** 15.13*** 20.55**



Autocorrelation Analysis (cont.)

Obligor Empirical Spreads CG Model Spreads (HV) CG Model Spreads (IV)

LB(5) LB(10) LB(5) LB(10) LB(5) LB(10)

Siemens 34.97*** 59.58*** 26.83*** 41.81***
Kon Ahold 10.50* 30.71*** 15.29*** 31.77*** 7.89 15.04
Casino Guipchn 18.85*** 35.09*** 9.65* 21.79** 20.26*** 38.84***
Carrefour 2.76 15.29 10.92* 30.83*** 4.53 17.81*
Safeway 5.78 15.84 43.75*** 51.99*** 13.23** 28.42***
Smiths Group 22.24*** 43.89*** 18.20*** 26.03***
Deutsche Telekom 2.93 16.15* 18.88*** 23.92***
Orange 7.09 18.35** 3.56 12.84 6.53 16.37*
Hellenic Telecom 28.81*** 51.79*** 36.93*** 63.53***
Telekom Austria 5.38 26.78*** 9.44* 13.78 17.94*** 21.53**
Vodafone 19.51*** 42.73*** 9.66* 37.15*** 6.29 12.85
ENBW 14.22** 31.670*** 5.58 12.98
EDP Energias 6.74 23.90*** 13.25** 21.12**
Enel 16.79*** 69.76*** 16.80*** 26.65*** 4.07 19.37**
E.ON. 8.43 12.31 3.79 15.40
Iberdrola 20.68*** 29.21*** 7.58 22.11** 24.22*** 33.85***
National Grid 5.66 14.92 20.16*** 42.62***
Naturgy Energy 8.64 20.13** 26.61*** 29.66*** 21.55*** 28.44***

No. of significant variables 54 65 47 57 32 36
Share of significant variables 72% 87% 63% 76% 70% 78%

Appendix E Diagnostic Statistics

This section reports diagnostic statistics for the panel regressions performed in chap

ter 6. Table 18 shows test statistics and pvalues for the test by Levin et al. (2002),

assessing unit roots in panel data, whereas table 19 depicts estimated Variance In

flation Factors for all independent variables to control for possible multicollinearity,

indicated by VIF values above 3.



Table 18: Diagnostic Statistics of Panel Regressions

This table reports the test by Levin et al. (2002) with four number of lags commonly recommended
to test for the unit root hypothesis in panel regression variables. The Null defines nonstationarity,
whereas the alternative hypothesis defines stationarity. I report the test statistic as well as the p
value for each variable used in chapter 6.

Variable ZValue (Test Statistic) PValue

Dependent Variables

∆ Gap (5 year tenor) −227.5 0
∆ Gap (1 year tenor) −213.68 0
∆ Gap (10 year tenor) −241.22 0
∆ CG spread (5 year tenor) −229.64 0
∆ CG spread (1 year tenor) −197.44 0
∆ CG spread (10 year tenor) −197.44 0
∆ Market spread (5 year tenor) −200.1 0
∆ Market spread (1 year tenor) −203.36 0
∆ Market spread (10 year tenor) −226.51 0

Independent Variables

∆ Riskfree rate −16.449 0
∆ Slope of yield curve 3.3548 0.9996
∆ VSTOXX −326.19 0
∆ CRI (5 year tenor) −79.378 0
∆ CRI (1 year tenor) −90.036 0
∆ CRI (10 year tenor) −79.408 0
∆ Slope of CRI −112.92 0
∆ Slope of CDS −218.38 0
Illiquiditiy (Amihud (2002)) −83.227 0
Obligor return −238.96 0
∆ Obligor equity volatility −112.67 0
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Appendix F Counterparty Credit Risk Index (CRI)

This section of the appendix elucidates the composition of my counterparty credit

risk index and the corresponding visual depiction of its value. Since I use weekly

changes of the index value within my regression framework, there is no need to base

this index to some reference year. Thus, the CRI resembles the equally weighted

average of all 13 constituents closer assessed in table 20. The visual analysis of its

index value is depicted in figure 36.

Table 20: Counterparty Credit Risk Index Constituents

This table gives an overview of the composition of the 13 largest CDS dealers selling European credit
derivatives regarding the estimation es derivation of my counterparty credit risk index (CRI).

No CDS Dealer Geographical Location
1. Deutsche Bank Germany
2. Commerzbank Germany
3. Barclays Bank Great Britain
4. J.P.Morgan Chase North America
5. Goldman Sachs North America
6. HSBC Bank Great Britain
7. Bank of America North America
8. BNP Paribas France
9. Citigroup North America
10. Credit Suisse Group Switzerland
11. UBS Switzerland
12. Morgan Stanley North America
13. Mizuho Bank Japan

Figure 36: Estimated Counterparty Credit Risk Index for 5 year, 1 year and 10 year
CDS midspreads for mean crosssectional index constituents spreads as of table
20.



Appendix G Sector Specific Recovery Rates by Gam

betti et al. (2019)

This section of the appendix displays the sector specific recovery rates retrieved

from Gambetti et al. (2019) who publish sector recovery rates extracted from the

proprietary Moody’s Analytics Default and Recovery Database, which provides data

from 1990 to the end of 2013.

Table 21: Sector Specific Recovery Rates

This table gives an overview of the sector specific recovery rates retrieved from Gambetti et al. (2019)
who publish sector recovery rates extracted from the proprietary Moody’s Analytics Default and Re
covery Database, which provides data from 1990 to the end of 2013.

Sector Recovery Rate

Consumer NonCyclicals 0.3386
Consumer Cyclicals 0.3386

Industrials 0.40
Utilities 0.76

Technology 0.1827
Healthcare 0.3386
Energy 0.3561

Basicmaterials 0.3177

Appendix H Robustness Panel Regression Output

This section of the appendix displays regression tables analog to section 6, control

ling the rosbustenss of my findings for credit derivatives tenors of 1 and 10 years.

H.1 1 Year Tenor
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