Delft University of Technology Mekelweg 4
EVI Faculty 2628 CD Delft

Risk Management WI3421TU
Final Exam Simulation - December 2016
The real exam is longer, because you have 3 hours!

The language of the exam is English.

Please write your name, surname and student number.

You can make use of a non-programmable calculator and of a cheat-sheet (A4 only front) containing
formulas. No definition, no exercises on it. I will pass and sign it during the exam.

Please provide your student card on the table, ready for inspection.

Mobiles, tablets and similar objects must be switched off.

During the first hour you cannot leave the room, even if you decide not to hand your exam in.

After the first hour, if you need to go to the toilet (max one person at a time) you have to temporarily
hand your exam in.

The exam is invalidated if you cheat, use your mobile, etc.

Please write with a pen. Pencils are not accepted.

A standard normal table is available for your convenience.

Good Luck!

In your computations, unless differently specified, round off the final result to the sec-
ond decimal place:

1.534 — 1.53

1.637 — 1.54.

Part 1: Multiple Choice Questions [30%]

Please notice: Each question may have more than one correct answer.

1. We have two assets: X and Y. Their covariance is 0(X,Y) = 0. Then we can say that:
A. X and Y are uncorrelated.
B. X and Y are independent.
C.Y#£X.
D. X=Y.
E. X and Y are not linearly dependent.

2. The following table shows zero rates for different maturities:

Maturity (in years) | 1 2 3 4 5 7 10
Yearly Rate % 40 45 48 50 51 52 53

We have a bond with a face value of 2000 pounds, a maturity of 3 years and a yearly coupon equal
to 5%. We assume continuous compounding. The duration of the bond in years is

A. 227
B. 2.62
C. 2.86
D. 2.98
E. 3.01

3. An investment has a 4% chance of a loss of 10 million, a 2% chance of a loss of 1 million, and a
94% chance of a profit of 1 million. What about the 95% VaR and ES?

A. They are both equal to 5 million.
B. The 95% VaR is 1 million and the expected shortfall is 8.2 million.
C. The 95% VaR is 10 million.




D.
E.
F.

The 95% ES is 2.5 million.
The 95% VaR is sub-additive.
In this case both the VaR and the ES are coherent.

4. You are a bank and you enter into a forward contract with a corporate client.
You agree to sell 1 million euros for 1.4 million dollars in one year. The 1-year interest rates are
1.25% for euros and 0.75% for dollars. Assume that, today, with 1 euro you can buy 1.37 dollars.
What is approximately (without decimals) the value in dollars of our forward contract today?

A.
B.
C.
D.
E.

35778.
35941

36114.
36392.

None of the previous answers.

5. When using credit ratings, a fundamental assumption is

A.

B.
C.
D.

that a rating fully determines the PD of a company
that a rating fully determines the default of a company.
that a rating is reliable only if it is produced by one of the three major rating agencies.

that a rating is not sufficient to fully determine the PD of a company; we need at least
two different ratings, from different agencies.

Part 2: Open Questions [30%)]

Please: Write clearly and try to be as complete as possible without useless digressions. Open questions
are “open” but rather precise. The given space should be sufficient.
Open questions give different points. You can find the actual values in the brackets.

1. Describe the basic characteristics of the Merton’s model, showing how we obtain the very convenient
representation of equity and debt in terms of European options.

2. What are the main approaches to credit risk, according to Basel II? What are the main differences?
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Part 3: Exercises [40%]

Please: Write clearly and provide the computations you have used to obtain the results. Missing
computations may halve the points.

To speed up corrections, please write your results here below on the dotted lines. Computations (that
you have to provide) can be in a separate sheet. The actual value of each exercise is in the brackets.
Statistical tables are provided.

1. We want to back-test the VaRy.gg of a portfolio consisting of two investments. We have 1200 days
of data and we observe 19 exceedances. We set the significance level for the test to be 4%. Should
we reject the VaR?

Here is a table that could be useful for you.
The table contains P(X < n) for X ~ Binomial(n, 1200, p).

Table 1: Distribution function of a Binomial(n,1200,p) random variable.

P(X<n)|p=0.01]|p=002|p=0.03
n=16 0.8998 0.0545 0.0001
n=17 0.9380 0.0849 0.0002
n=18 0.9633 0.1258 0.0006
n=19 0.9793 0.1776 0.0012 .
n=20 0.9888 0.2401 0.0024

2. For a Caa-rated bond we know that the cumulative probability of defaulting during years one, two,
three, four, and five, are 18.163%, 30.204%, 39.709%, 47.317%, and 53.768%, respectively.
a. What is the probability that the Caa-rated bond will default during year 17 ......cccovvve....
b. What is the probability that the Caa-rated bond will NOT default before the end of year 27

c. What is the probability that the Caa-rated bond will default during year 3, conditional on no
earlier default? .......cocovvveennnee

3. Consider Figure 77, containing a 1-year transition matrix by Moody’s.
Consider a Baa-rated company. With X we indicate the standardized asset value of the company

at the end of year 1.
According to CreditMetrics:

a. The company defaults if X is smaller than/equal t0: .....cecvveuenee..e.
b. The company moves to the Aaa-class if X is larger than: .....................

c. The company remains in the Baa class if X is in the interval: .....ccoovvenne...
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Standard Gaussian N(0,1) Table: ®(q) = 1 — ®(q) = P(Z > q).

Decimal values, i.e. 0.zzzz. Example: 5000 — 0.5000.
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