Examination: 20041 — Risk Controlling Summer Semester 2011
Examiner: Prof. Dr. Peter Reichling
Time available: 60 minutes

Aids permitted: non-programmable pocket calculators; English dictionaries without any
markings. The examination consists of three problems. All of them are to be solved. Answers
must be given in English. Good luck!

Examination Questions (60 Points Total):

Problem 1 (Value at Risk of a Binary Option — 19 Points)

There is a long position in 5,000 asset-or-nothing European put options on stock X with strike
price $45 and maturity four months. Stock X has a current price of $50 and a volatility of
22%. The (discretely compounded) risk-free interest rate equals 3.562% p.a. Using the Black-

Scholes model, the price of an asset-or-nothing put, P** | can be computed as:
AoN
P =8-N(-d,)

a) Compute the option’s delta and gamma. (12 points)

b)  Compute the option’s volatility using the following assumptions: the stock price is the
only relevant risk factor; there is a quadratic relation between the change in the stock
price and the change in the value of the option; the change in the stock price is normally
distributed with a mean of zero. (5 points)

c) Use your results of part (b) and the Black-Scholes formula to compute the value at risk
of the bank’s total position in dollars for a period of 5 trading days (assume 250 trading
days per year) and a confidence level of 97.5%. (2 points)

Problem 2 (Loan Valuation — 20 Points)

The assets of a corporation are worth $4 million. The expected (continuously compounded)
return on assets is 12% p.a. whereas the volatility of total assets amounts to 25%. Four years
ago, a loan was raised at bank 4. This loan was issued as a zero bond with a maturity of seven
years and a repayment of $2.5 million. There is no further debt. Neither further equity or debt
issuance nor dividend payments or share buy-backs are planned. Bank 4 would like to transfer
the loan to bank B. The current term structure of (continuously compounded) interest rates is:

Maturity 1 year 2 years 3 years 4 years 5 years
Spot Rate  1.59% p.a. 1.80%p.a. 2.03%p.a. 2.21%p.a. 2.33% p.a.

a) How can the loan and the equity of the corporation be described and illustrated in a pay-
off diagram as a portfolio of default-free bonds and options? (7 points)




b)  Which amount does bank 4 receive from bank B if both value the loan according to
Merton’s (1974) model? What is the value of the equity of this corporation? What is the
required rate of return of bank B? Interpret this rate of return in comparison to the ap-
propriate spot rate. (8 points)

¢)  Compute the default probability of this loan as well as its expected loss (in dollars as
well as a fraction of the principal). (5 points)

Problem 3 (General Questions — 21 Points)

The following multiple choice part consists of seven questions. For each question, four an-
swers are given, but only one answer is correct. You are allowed to clearly indicate your an-
swers on this sheet. Every correct answer yields 3 points; for every incorrect answer 1 point
will be subtracted. In case you do not answer a question, 0 points are given. Note: the total
number of points for this problem cannot be negative.

(1) According to the Basel II framework, total capital requirement is calculated as at least
(RWA stands for risk-weighted assets):

(a)
(b)
(c)
(d)

0.08* (credit risk RWA + market risk RWA + operational risk RWA)
0.08* (credit risk RWA + market risk RWA)
0.08* (credit risk RWA)

none of the above

(2) A calculation error in the option pricing model represents

(a)
(b)
(c)
(d)

a credit risk event.
an operational risk event.
a market risk event.

none of the above.

(3) The value at risk of a portfolio for a period of 10 trading days and confidence level of
99% is computed to be $10 million. How is this value to be interpreted?

(a)

(b)

(©
(d)

The loss on the portfolio will exceed $10 million only in 1% of all cases in the
next 10 days.

The maximum loss on the portfolio within the next 10 days will not exceed $10
million.

The portfolio will lose $1 million per day within the next 10 days.

None of the above.



(4)

(6)

(7)

Consider the following bond portfolio: present value €5.000; duration 6 years; interest
rate volatility 15%: term structure 2% (flat). What is the value at risk of this bond posi-
tion for 10 days (assume 250 trading days) and a confidence level of 99%?

(a)
(b)
(c)
(d)

€41.12
€6.85
€41.94

none of the above

Which of the following statement about rating accuracy is correct?

(a)

(b)

(c)

(d)

The cumulative accuracy profile is obtained by plotting cumulative hit rates
against cumulative false alarm rates.

The area under curve is always smaller or equal to the corresponding accuracy ra-
tio.

If rating function 4 has a higher accuracy ratio than rating function B, it follows
that A possesses discriminative power.

None of the above.

Which of the following statements about the Sortino ratio is correct?

(a) The Sortino ratio is only an appropriate performance measure in case of normally
distributed rates of return.

(b) The Sortino ratio measures the excess return over a specified target per unit of
downside risk.

(c) The Sortino ratio measures the excess return over a specified target per unit of sys-
tematic risk.

(d) None of the above.

Which of the following assumptions does not belong to the assumptions of the Merton

model:

(a) Capital markets are complete.

(b) Capital markets are arbitrage-free.

(c) Company’s rates of return are normally distributed.

(d) All of the above assumptions belong to the assumptions of the Merton model.




Standard Normal Distribution Function for Non-negative Arguments
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0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
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