
Contents 

 

 

7

Contents 

 

 

1.  Introduction  13 

 

 

2.  Credit Risk and Fundamentals of Credit Derivatives  17 

2.1.  Credit Risk 17 

2.2.  Measurement and Management of Credit Risk  21 

2.2.1.  Components of Credit Risk  21 

2.2.2.  Measurement of Credit Risk 22  

2.2.2.1.  Probability of Default, Expected and Unexpected Loss 

 and Value at Risk  22 

2.2.2.2.  External Measuring of Credit Risk  25 

2.2.3.  Classical Methods of Credit Risk Management  27 

2.2.3.1.  Collaterals and Covenants  28 

2.2.3.2.  Definition and Maintenance of Limits  29 

2.2.3.3.  Diversification of the Credit Portfolio  29 

2.2.3.4.  Transfer of Credit Risk 30  

2.3.   A Crash Course in Derivatives  30  

2.3.1  Preliminaries  30 

2.3.2.  Forward Contracts  31  

2.3.3.  Options  32  

2.3.4.  Swaps  33  

2.4.  Elements of Credit Derivatives  34 

 

3.  Classification of Credit Derivative Instruments  37  

3.1.  Plain Vanilla Credit Derivatives  38 

3.1.1.  Credit Derivatives based on Swaps  38 

3.1.1.1.  Credit Default Swaps (CDS)  38 

3.1.1.2.  Total Return Swaps (TRS)  42 

3.1.2.  Credit Derivatives based on Options  45  

3.1.2.1. Credit Default (Spread) Options  45 

3.1.2.2.  Credit Event Options  46 

3.1.3.  Credit Derivatives based on Notes (Credit Linked Notes, 

 CLN)  46 

3.1.4.  Credit Derivatives based on Forwards  48  

3.1.5.  Risk Structure of Plain Vanilla Products  49 

3.2.  Exotic Products  51 

 

Contents 

 

 

8

 

3.2.1.  Digital CDS, Recovery CDS and Contingent Credit Options  51 

3.2.2.  n-th to Default Basket Swaps  52 

3.2.3.  Collateralised Debt Obligations (CDO)  53  

3.2.4.  Credit Index Products  54 

 

4.  The Market for Credit Derivatives  57 

4.1.  Development of the Market  57 

4.2.  An Overview of the Credit Derivatives Market  58 

4.3.  The Credit Derivatives Market: London vs. the Rest of the  

 World  59 

4.4.  Market Participants  59 

4.5.  The Usage of Credit Derivative Products  61 

4.6.  Market Constraints  64 

 

5.  The Application of Credit Derivatives  65  

5.1.  Risk Management with Credit Derivatives  65 

5.1.1.  Strategic Usage of Credit Derivatives  66 

5.1.2.  Single-name and Multi-name Credit Derivatives as Risk 

 Management Tools  68 

5.1.2.1.  Risk Management with Single-name Instruments  68 

5.1.2.2.  Risk Management with Multi-name Instruments  69 

5.1.3.  An Illustrative Model  70 

5.1.4.  Credit Derivative Usage in Other Industries  73 

5.2.  Regulatory Capital and the New Capital Accord (“Basel II”)  73 

5.3.  Risks arising from Credit Derivatives  77 

5.3.1.  Credit Risk and Market Risk  77 

5.3.2.  Liquidity Risk  78 

5.3.3.  Documentation Risk (Base Risk)  78 

5.3.4.  Litigation and Operational Risk  80 

 

6.  Pricing Methods for Single-Name Credit Derivatives  81 

6.1.  Bond-price based Pricing Method  81 

6.1.1.  Survival Probabilities and Default-Contingent Payments  84 

6.1.2.  Discrete Bond-Price based CDS Pricing  87 

6.1.3.  A Continuous-time Generalisation  89 

6.2.  From Bond Prices to Intensity Models  90 

6.2.1.  Poisson Processes  90 

6.2.2.  A Note on Recovery Modelling  93 

6.2.3. Intensity Models: Overview and Discussion  95 



Contents 

 

 

9

6.3.  Rating-Transition based Pricing Methods  96 

6.3.1.  Basic Pricing with Rating Transitions  99 

6.3.2.  Rating-Based Models: Overview and Discussion  101 

6.4.  Pricing based on Structural Models  101 

6.4.1.  Equity Prices vs. Asset Values  105 

6.4.2.  KMV and Distance to Default  105 

6.4.3.  Structural Models: Overview and Discussion  106 

 

7.  Default Dependence Concepts for the Pricing of Credit 

 Derivatives  109 

7.1.  Counterparty Default Risk  109 

7.2.  Default Dependence Measures  111 

7.2.1.  Linear Correlation  113 

7.2.2.  Bivariate Measures of Concordance  114 

7.2.3.  Tail Dependence  116 

7.3.  Factor Models  118 

7.3.1.  A One-Factor Model  120 

7.3.1.1.  Conditional Default Distributions  121 

7.3.1.2. k-th-to-Default CDS Pricing  122 

7.4.  Copula Models  124 

7.4.1.  Copulas vs. Dependence Structures  124 

7.4.2.  k-th-to-Default CDS Pricing  130 

7.4.2.1.  The Pricing Formula  131 

7.4.2.2.  The Use of Copulas to implement the Pricing Formula  132 

7.4.2.3.  From Uniform Random Variables to Default Times  133 

 

8.  Computational Examples: Implementation of Credit 

 Derivarive Pricing Methods  135 

8.1.  Computational Aspects of Transition Matrices  135 

8.1.1.  Risk-neutral Adjustment of the Ratings Transition Matrix  135 

8.1.2.  An Application: Pricing a CDS Structure  140 

8.2.  Copula Simulation: Pricing Multivariate Risks  142 

8.2.1.  Simulation from Copulas  142 

8.2.1.1.  Simulation from Gaussian Copulas  142 

8.2.1.2.  Simulation from t Copulas  144 

8.2.1.3.  Simulation from Clayton Copulas  147 

8.2.2.  Pricing a k-th-to-DefaUlt Basket CDS  149 

8.2.3.  A Brief Note on Monte Carlo Simulation and Importance 

 Sampling  152 

 

Contents 

 

 

10

9.  A Final Note  155  
A.  Mathematical Fundamentals for the Pricing of Credit Risk  159  

A.l.  Counting Processes  159  

A.2.  A Note on Risk-neutral Pricing  160  

A.3.  Choices for Factor Distributions  161 

A.4.  Copulas  163  

A.4.l.  Sklar’s Theorem and Properties of Copulas  164  

A.4.2.  Copula Families  165  

A.4.2. 1. Elliptical Copulas  165  

A.4.2.2.  Archimedian Copulas 

 

List of Figures  169 

List of Tables  171  

Bibliography  173 

Index    181 

About the author  183 


