Examination: 2343 - Risk Management Winter Term 2006/2007
Examiner: Prof. Dr. Peter Reichling
You are welcome to use non-programmable pocket calculators as well as English language dictionaries
without any markings. This examination comprises 3 problems (and 3 pages). All of the problems
are to be solved. Derivations of the formulas from the lecture or the exercise are not (!) required.

Good luck!

Examination Questions (Total Number of Points: 60)

Problem 1 (Variance-Covariance Approach vs. Diagonal Model — 23 Points)

A stock portfolio consists of 5,000 shares of corporation A stock (10€ per share), 1,500 shares
of corporation B stock (20€ per share), and 800 shares of corporation C stock (25€ per share).
All of these stocks belong to the All Share Index (ASI). Corporation A stock shows a volatility of
70% and a beta coefficient of 1.1 (with respect to the ASI), corporation B stock shows a volatility
of 40% and a beta coefficient of 0.75, and corporation C stock shows a volatility of 120% and a
beta coefficient of 0.9. ASI volatility equals 60 %. The correlation coefficient between corporation
A stock and corporation B stock rates of return equals 0.65, the one between corporation A stock
and corporation C stock rates of return equals 0.8, and the one between corporation B stock and
corporation C' stock rates of return equals 0.1.

(a) Compute the portfolio’s value at risk (in€) for an assumed holding period of 1 month and a
confidence level of 90 % (see table on page 3) using

(i) the variance-covariance approach

(ii) the diagonal model.

(b) Explain vour different results in (a) by a technical and economical discussion of the more
restrictive assumption of the diagonal model in comparison to the variance-covariance approach.

(c) If the stock portfolio consisted of 1,000 different kinds of stock, how many parameters and
of what kind (beta coefficients, volatilities, etc.) would vou have to estimate before you can
compute the portfolio’s value at risk using

(i) the variance-covariance approach

(ii) the diagonal model.

Problem 2 (Hedging Foreign Currency Risk — 20 Points)

The treasurer of a German corporation knows that the corporation will have to pay £1 million in 6
month. Today the EUR/GBP exchange rate in the spot market equals 1.4914 (€/£). The treasurer
wants to hedge against exchange rate movements and enters into an appropriate forward contract with
a bank, i.e. today he agrees that the corporation buys £1 million in 6 month from the bank. Today
the following quotes concerning risk-free investments can be found: 3-month Euribor: 3.878 % p.a.;
6-month Libor (GBP): 5.464 % p.a. (both discretely compounded). The standard deviation of the
dailv {absolute) chanee of the EUR/GBP exchanee rate equals 0.00139 (€/£).



(a) Compute the (fair) 6-month forward EUR/GBP exchange rate (in €/£) provided by the bank
today.

(b) Plot the payoff of the bank’s (!) forward contract on foreign exchange (in €) against the spot
exchange rate in 6 month.

(¢) Compute the value at risk of the bank’s forward contract on foreign exchange (in €) for an
assumed holding period of 10 trading days and a confidence level of 99 % (see table on page 3)
using the delta-normal method.

(d) From which (bank regulation) document do the assumptions of a holding period of 10 trading
days and a confidence level of 99 % come from? (institution, year, approximate title)

(e) Collect the technical (and more or less plausible) assumptions of the value at risk computation
used in (c).

Problem 3 (Ratings-Based Approach — 17 Points)

A corporation plans to issue a coupon bond with a maturity of 3 years, a volume of 10 million €,
issue price and repayment at par, and annual coupon payments. The corporation has been rated by
a rating agency prior to the issue and (initially) got a rating of S. The rating agency uses 3 rating
classes (I - investment grade, S — speculative grade, D — default). The following numbers are the
corporations’ probabilities of default during a time interval of one year after being rated:

Rating class I S D
Probability of default during the year after being rated 1% 20% 100%

The rating agency audits the assigned ratings and re-adjusts them if necessary periodically after one
year. The following table contains the probabilities that corporations with ratings I or S migrate
into another rating class after auditing or stay in their rating class (these probabilities are therefore
called migration probabilities):

New rating class I S D
Migration probability coming from rating class I  97% a% b%
Migration probability coming from rating class S ¢% 72% d%
Migration probability coming from rating class D e¢% f% ¢%

The expected recovery rate in case of default depends on the rating received directly before the year
of default, applies to the sum of one coupon plus principal owed, and is:

Rating class before the year of default | S
Expected recovery rate 0% 40%

The current term structure of interest rates is:

Maturity 1 year 2 years 3 years
Yield (!) to maturity 3%p.a. 4%p.a. 5%p.a.




What are ri. correct values of a, b, ¢, d, e, f. and g in the second table?

Write dowr. «:. equation which contains only one variable which is the coupon pavment that
has to be cli~en by the corporation to place the boud at the market if investors are assumed
to be risk-nenrrz. You do not (!) have to solve this equation for the coupon pavment.)

How would vou compute the credit spread using the assumption in (b)?

[s the true (realistic) credit spread larger, smaller or equal to the one in (c)? Justify your
answer,
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