
QUANTITATIVE VAR FOR EFFECTIVE MARKET AND CREDIT RISK ANALYSIS

GRAEME WEST

Contents

1. Introduction to Value at Risk 4

1.1. Basic Definitions 4

1.2. The transforming environment of risk management 6

1.3. Uses of VaR 6

1.4. A brief history of risk measures 7

1.5. Alternatives and supplements to VaR 10

1.6. Management reporting generic structure, best practices in risk control 11

1.7. Problems with VaR 12

2. Infamous risk management disasters 15

2.1. Wall street crash of 1987 15

2.2. Metallgesellschaft 15

2.3. Kidder Peabody 16

2.4. Barings 17

2.5. US S&L Industry 17

2.6. Orange County 18

2.7. LTCM 18

2.8. Allied Irish Bank 19

2.9. National Australia Bank 19

3. The Regulatory Environment 20

3.1. Regulatory history and initiatives 20

3.2. South African regulatory status 28

3.3. Implementation of regulatory stress testing 30

3.4. Backtesting 30

4. Calculation of VaR 35
1



2 GRAEME WEST

4.1. RiskMetrics© 35

4.2. Moment matching 43

4.3. Classical historical simulation 44

4.4. Historical simulation with volatility adjusting 46

4.5. Monte Carlo method 48

4.6. A comparative summary of the methods 56

5. Risk properties of prices and returns 57

5.1. Fat tails 57

5.2. Detecting fat tails 58

5.3. Extreme Value Theory 58

5.4. Difficulties with Extreme Value Theory 59

5.5. The square root of time rule revisited 59

6. Forecasting volatility and correlations 60

6.1. The theoretical underpinnings 60

6.2. Volatility varies with time 61

6.3. EWMA volatility models 64

6.4. Autocorrelation in volatility 65

6.5. ARCH, GARCH and EGARCH 66

6.6. How often to measure observations? 67

6.7. Implied volatility and implied distributions 68

7. The components of credit VaR 71

7.1. Settlement risk versus pre-settlement risk 72

7.2. Replacement Costs 74

7.3. Probability of default 75

7.4. Recovery rate 75

7.5. Expected and unexpected loss 75

7.6. Relevant statistics 76

7.7. Economic capital 77

8. Credit portfolio models 81

8.1. Parameters for classifying portfolio models 82

8.2. CreditMetrics © 82



QUANTITATIVE VAR FOR EFFECTIVE MARKET AND CREDIT RISK ANALYSIS 3

8.3. CreditRisk+ 84

8.4. Credit Portfolio View 85

8.5. The Merton Model and KMV 86


