Risk Management
Module 4, April 2007
Final Exam
Part 1

One-point questions
1. Suppose that the market has been very volatile recently. Which of the main methods of measuring variance for the delta-normal method is the least suitable in this case?
2. Consider a coupon bond that matures in several years. How will the sensitivity to the interest rate risk change right after the coupon payment (compared to the moment just before the coupon payment): (i) increase, (ii) remain the same, (iii) decrease, (iv) none of above.
3. How will VaR computed using delta-normal approach change if we move from 99% to 95% confidence interval?
4. Which measure is defined as (approximate) change in VaR due to a given change in the position computed on the basis of VaR delta?
5. Which type of systematic risk and the corresponding greek letter can only be hedged by options (and not by futures or swaps)?
6. Which of the four benchmark models of computing credit VaR (considered during the course) use the top down approach?
7. What are the minimum and maximum values of the (market risk) VaR multiplier (relative to capital/provisions) according to the Basel agreement?
8. VaR of a (long) American option is higher than VaR of a European option with the same characteristics. Evaluate the statement: (i) true, (ii) false, (iii) none of above.
9. Describe the two means by which the futures exchange solves the credit risk problem.

10. Which method allows risk managers assess the magnitude of the worst losses?
Two-point questions
1. List three main applications of VaR.
2. List main factors that influence the credit spread of a given instrument besides its credit rating.
3. Describe three main differences between market and credit risk.
4. Describe three different situations when VaR measured using delta-normal approach recommended by RiskMetrics may largely underestimate market risk of an actively trading financial company.
5. Describe three different situations when the EDF (estimated according to the KMV Credit Monitor) cannot be used as a (precise) measure of the company’s probability of default.
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Four-point questions
1. What are the advantages of VaR as a risk measure compared to standard deviation? Under which conditions are they proportional to each other? What are the main drawbacks of VaR? Which risk measure(s) can effectively complement VaR?

2. Describe how to hedge a 5-year short forward on oil with the settlement price $60 per barrel and nominal position of 1 mln barrels with 6-month oil futures. What are the main risks of this hedging strategy? Which company suffered great losses because of neglecting these risks? Which risk-factors should be present in a proper VaR model?
3. Which of the three main methods to measure (market risk) VaR uses a local estimation approach? What is the main distinguishing feature of such an approach (in comparison with the full estimation approach)? How can one compute VaR for the portfolio including options using such an approach? Will it give a precise result, good approximation or bad approximation? Explain why.
4. What is the primary disadvantage of the (basic) historical simulation approach to measuring market risk? How can the inclusion of more observations remedy this problem and what is the general trade-off when choosing the length of the sample? What are the other problems and how can we modify the historical simulation approach to remedy them? 
5. What are the main objectives of stress testing? Explain why leading financial institutions pay so much attention to stress tests. What is the main advantage of the scenario approach relative to the factor push approach? What are the strong sides and weak sides of the historical and hypothetical scenarios? Describe how to compute stress VaR.
6. Describe briefly the capital adequacy requirements set by the Basel Committee for market and credit risks (Basel II). Discuss the choice by Basel of the particular values of VaR parameters (time interval and confidence level) vs. other possible values (e.g. by RiskMetrics). Why did Basel introduce a multiplicative factor larger than 1 to compute economic capital based on VaR? How can you explain the difference between multiplicative factor for market and credit risk?
7. Give a definition of the credit exposure. Why is the credit exposure for derivatives computed in a different way from that for loans? Explain why the credit exposure of an interest-rate swap changes non-monotonically with time.
8. Discuss whether and how it is possible to adjust the four benchmark models of computing credit VaR (considered during the course) to account for the interest rate risk.
9. Compute one-year 95% VaR of a three-year senior unsecured bond with BB credit rating and 8% coupon rate using Credit Metrics approach and data below.
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Transition matrix: Probabilities of credit rating migrating from one rating quality to another,
within 1 year*

Initial Rating at year-end (%)

ratng - ApA AA A BBB BB B ccc Default
AAA 9081 833 0.06 0.12 0 0

AA 0.70 9065 0.06 0.14 0.02

A 0.09 227 0.74 0.26 0.01

BBB 0.02 033 5.30 117 L2

BB 0.03 0.14 8.84 1.00

B 0 0.11 X 83.46 4.07

ccc 0.22 0 0.22 1.30 238 1124 6486

Standard & Poor’s CreditWeek (April 15, 1996).
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One-year forward zero-curves for each credit rating
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2 Source: Carty and Licberman (1996).
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