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Part 1: Multiple Choice Questions [30% of the grade]
Please notice: Each question may have more than one correct answer. A question is fully answered
if all the right statements are marked.
Every wrong answer deletes a correct one. However you cannot score less than 0.

In your computations, round off the final result to the second decimal place: e.g. 1.534 → 1.53,
1.537 → 1.54.

1. A coherent measure of risk shows:

A. Super-additivity.

B. Monotonicity.

C. Translation Invariance.

D. Possible Homogeneity.

E. Convexity.

2. We have two assets: X and Y . Their correlation is ρ(X,Y ) = 0. Find the false statement(s):

A. The covariance between X and Y is 0.

B. The covariance between Y and X is 0.

C. X and Y are uncorrelated.

D. X and Y are linearly dependent.

E. X and Y may be non-linearly dependent.



3. We own a portfolio that only contains one single linear product. Therefore:

A. If the portfolio is made Delta neutral, then it is also Gamma neutral.

B. If the portfolio is made Gamma neutral, then it is also Delta neutral.

C. Our portfolio possesses the so-called “hedge and forget” property.

D. The portfolio is optimal.

E. Our portfolio minimizes the standard deviation.

4. Under continuously compounded rates, we have the following zero rates:
Maturity (in years) zero rate in %

0.5 5.2
1.0 5.8

The forward rate for the period from 6 months to 1 year is hence

A. 5.80%.

B. 5.20%.

C. 6.40%.

D. 6.60%.

E. None of the previous answers.

5. Consider a 2-year bond with a par value of 100 euros that pays 5 euros per annum semiannually.
The market price of the bond is 98.97. Then the yield is more or less:

A. 5.32%.

B. 5.47%.

C. 5.85%.

D. 6.00%.

E. It is not possible to say, because of a lack of data.

F. None of the previous answers.

6. According to a rating agency, we have the following cumulative default rates for companies rated
XXX:

time (in years) cumulative default rate in %
1 2.12
2 4.05
3 6.33
4 8.24

What is the probability that a company belonging to the class XXX will default during the second
year?

A. 2.28%.

B. 4.05%.

C. 2.12%.

D. 1.93%.

E. None of the previous answers.

7. Suppose that each of two investments has a 4% chance of a loss of 10 million, a 2% chance of a loss
of 2 million, a 93% chance of a loss of 1 million, and a 1% chance of a profit of 6 million. They are
independent of each other.

A. The 95% VaR is 1 million for each of the investments.

B. The 95% VaR is 2 million for each of the investments.

C. The 95% ES is 8.4 million for each of the investments.

D. The 95% VaR is 9 million for the two investments combined together.
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8. You are offered an investment of 1000 euros in copper. There is a 10% chance of a large profit
(greater than 30%!), and a 90% chance of a loss. Losses are uniformly distributed between 0 and
100 euros. Consider the 95% VaR and ES. Then:

A. VaR = 93.81 and ES = 96.90.

B. VaR = 94.44 and ES = 97.22.

C. VaR = 94.70 and ES = 97.35.

D. VaR = 95.00 and ES = 97.50.

E. VaR = 97.50 and ES = 98.20.

9. The covariance between two assets X and Y is 0.6. The volatility of X is σX = 1. The volatility
of Y is σY = 2. Consider Figure 1, containing 4 possible scatterplots of X and Y . Which graph
better represents the relationship between X and Y ?

A. Graph A.

B. Graph B.

C. Graph C.

D. Graph D.

A) B)

Y

X

Y

X

X

Y

X

Y

C) D)

Figure 1: Scatterplots of X and Y .

10. On the basis of historical data, the daily losses of an investment in dollars are well approximated
by a Gaussian distribution with mean 1 and variance 4. The 99% daily VaR is therefore:

A. 2.33.

B. 4.65.

C. 5.65.

D. 9.31.

E. 10.31.

Page 3



Part 2: Open Questions [35% of the grade]
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. However, if you need more space,
you can use additional paper.
Open questions give different points. You can find the actual values in the brackets.

1. What are the main differences between Merton’s model and the KMV model? [1.5 Points]
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2. What is Operational Risk? What are the main approaches we can use to assess it? [1 Points]

3. Describe the main aspects of the Basel II agreements. [1 Points]
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Part 3: Exercises [35% of the grade]
Please: Write clearly and provide the computations you have used to obtain the results. Missing com-
putations 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 the attached sheets. The actual value of each exercise is in the brackets.

1. A bank has 20 billion euros of one-year loans and 35 billion euros of five-year loans. These are
financed by 45 billion of one-year deposits and 10 billion of five-year deposits. The bank has equity
totaling 3.75 billion euros and its return on equity is currently 10%. The bank is subject to a tax
rate of 25%.
Estimate what change in interest rates next year would lead to the bank’s return on equity being
reduced to zero. [1 Point]

....................................................................................................................................................

2. Consider a portfolio of options on a single asset. Suppose that the Delta ∆ of the portfolio is 15, the
value of the asset is 10 pounds, and the daily volatility of the asset is 2.2%. Estimate the one-day
98% VaR for the portfolio from the Delta. [1 Point]

....................................................................................................................................................

3. Be careful: you have to give 2 answers. The volatility of an asset is 25% per annum (commercial
year: 252 days). What is the standard deviation of the percentage price change in one trading
day (1st answer)? Assuming a Gaussian distribution with zero mean, estimate the 95% confidence
interval for the percentage price change in one day (2nd answer). [1 Point]

....................................................................................................................................................

4. The expected return on the market is 9% and the risk-free rate is 2%. The standard deviation of
the market portfolio is 6%.
One investor creates a portfolio on the efficient frontier with an expected return of 12%. Another
builds an efficient portfolio with an expected return of 18%.
What is the standard deviation of the returns of the two portfolios? [0.5 Points]

....................................................................................................................................................
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Figure 2: Standard Normal Distribution Table
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