Examination: 20041 — Risk Controlling Winter Term 2010/11

Examiner: Prof. Dr. Peter Reichling

Vou are welcome to use non-programmable pocket calculators as well as English language dictionaries
without any ma,rkings. This examination comprises 3 problems (on 3 pages). All of the problems are
to be solved. Derivations of formulas from the lecture or the exercise are not (!) required, but your

answers have to be reasonably justified.
Good luck!

|

Examination Questions (Total Number of Points: 60)

Problem 1 (Lower Partial Moments — 28 points)

Clonsider a stock whose random return £ 1s defined by the following density function:

(80-r+8 ,—01<r<0
_80-74+8 ,0<r<0.05
fr(r) =44 0.05 <r<0.1
| _80-r+12 .01<r<015
0 , otherwise

(a) Compute the expected stock return and the standard deviation. (14 points)

(b) Compute the lower partial moments of order zero and one, using the expected return as the
target return. Interpret the two computed lower partial moments. (10 points)

(c) Plot the density tunction of the stock return, its expected value, and the lower partial moment
of order zero from part (b) in the same diagram. (4 points)

Problem 2 (Value at Risk of Binary Options — 18 Points)

There is a long position of 10,000 out-of-the-money cash-or-nothing European put options on the
g8 P500 index with a strike price of 1,100 pomnts and a maturity of 6 months in a bank’s trading
book. The volatility of the index is assumed to be 18.00%. The (continuously compounded) current
6-month Euribor equals 1.225% p.a. and the current index value is 1,283 points. One cash-or-nothing
put option pays 1 (currency here: index points!) if the index’ closing price at maturity 1s below the
strike price, otherwise there 1s no payment. The price of one cash-or-nothing put, PCoN  can be
calculated according to the BLACK-SCHOLES-MERTON model by the formula

PCON _ e—TT : N(—*dg),

where 7 denotes the interest rate, T the time to maturity and N(-) the value of the standard normal
 distribution for the argument in brackets. |




a) Gompute (in index points and using the table on the last page) for one option '
g B

(1) the option’s delta (5 points),
(ii) the option’s gamma (6 points),
(iii) the option’s volatility using the following assumptions: the S&P500 value is the only

relevant risk factor; there is a quadratic relation between the change in the S&P500 value
and the change in the value of the option; the change in the value of the S&P500 is

normally distributed with a mean of zero. (5 points)

(b) Use your results of part (a)(iii) and the valuation formula to compute the value at risk of the
bank’s total position in € (by assuming that one contract value is 5€ per index point and
there are 250 trading days per year) for an assumed period of 5 trading days and a confidence

level of 97.5%. (2 points)

Problem 3 (Loan Valuation — 14 points)

The assets of a company are worth 3.5m. <. The volatility of total assets is 20 %. Four years ago a
loan was raised at bank A. This loan was issued as a zero bond with a maturity of 6 years and a
repayment amount of 2m.€. There is no further debt. No additional equity or debt nor dividend
payments, share buy-backs, interest payments etc. are planned. Bank A would like to transfer the
loan to bank B. The current term structure of the discretely compounded (!) interest rates is:

maturity 1 year 2 years 3 years 4 vyears 5 years 6 years
spot rate (in % p.a.)  0.79 1.19 1.54 1.91 2.23 2.48

(a) How can the loan of bank A and the equity of the company be described and illustrated in a
payoff-diagram as a portfolio of (riskless) bonds and options? (7 points)

(b) What is the value of the loan today if both banks value the loan according to MERTON (1974)7
How much is the demanded rate of return of bank B Compare this rate of return to the

appropriate spot rate. (7 points)
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