Winter term 2012/2013 February 14, 2013

20041: Risk Controlling (Prof. Dr. Reichling)

Please read the following instructions before you start to work on the exam.

1. The exam consists of four problems. All have to be solved.

2. Please explain and justify your answers in a comprehensive manner.

3. Only a non-programmable calculator and unmarked English d1ct10narles are allowed.
4. You have 60 min. to work on the exam.

Good Luck!

Problem 1 (Stochastic Dominance) 8 points

Test the following three investments with respect to their stochastic dominance (of first order
and second order). Justify your answer.

State { 1 2 3
Probability p; 0.3 0.4 0.3
Investment A Cash flow 4 35 40 5
Investment B Cash flow g 25 45 10
Investment C Cash flow ¢ 10 5 10

Problem 2 (Safety-First Criteria) 20 points

Consider two risky stocks, 1 and 2, with the following properties:

Stock 1 Stock 2
i (expected return) ' - 15% 5%
o (volatility) 10% : 5%
P12 (correlation coefficient) -0.5
x (shares of minimum variance portfolio) 1/3 | 2/3

a) If short sales are allowed, determine the optimal portfolio according to Roy’s criterion us-
ing a target return v = 5% p.a. What is the corresponding shortfall probability? (Hint: Use
the Lagrangian approach) _

b) What assumption do you have to make regarding the utility function so that Roy’s criterion
is consistent with the expected utility theory? Does it hold for risk averse investors? Why?




Problem 3 (Value at Risk of Stocks) 22 points

Consider the following variance-covariance matrix of multivariate normally distributed daily
returns of two stocks, the appropriate index and the betas:

Commerzbank | RWE | DAX Beta
Conimerzbank 0.19 0.06 | 0.09 Commerzbank | 1.125
RWE 0.06 0.09 | 0.07 RWE 0.875
DAX 0.09 0.07 | 0.08 DAX 1.000

‘a) The market value of a portfolio i1s 100,000 €, consisting of 70% of Commerzbank stocks
and 30% of RWE stocks. Compute the value at risk for a holding period of one year (= 250
trading days) and a confidence level of 95% using the variance-covariance approach for

- the RWE stocks within the portfolio
- the Commerzbank stocks within the portfolio
- the whole portfolio

b) Explain possible deviations between the portfolio-value at risk and the sum of single val-
ues at risk. :

¢) Determine the portfolio-value at risk using the diagonal (market) model. Why is the diago-
nal (market) model preferred over the variance-covariance approach in practice?

Problem 4 (General Questions) 10 points.

a) If the slope of the shortfall line decreases, what happens to shortfall probability? What
does it mean for Kataoka’s criterion (assume that short sales are allowed)?

b) What can you say about discriminative power of a rating function, if the hit rate (hr) equals
the false alarm rate (far)? What is the value of area under curve (AUC) and accuracy ratio
(AR) in this case?

¢) How can the valoe of a loan under credit risk be illustrated as a portfolio of zero bonds and
options? What options will the shareholders exercise in the default and the non-default

.case?

d) If firm’s assets are highly volatile, what does it mean for the put option, value of debt and

credit spread according to Merton’s model?
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