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Lecture 1 - Volatility and distributions

1. Your current estimate of the volatility of a stock is 0.2 and the current return was
-3.4%. You know that any shocks to the volatility have a persistence of 0.76.

(a) Using the exponentially-weighted moving average, what is your prediction of
the volatility in the next time period?

(b) Using the GARCH estimates of α0 = 0.01 and α1 = 0.06 what would your
estimate of the volatility in the next time period be?.

(c) How can you explain the difference between the two methods used above?

2. What are the implications of fat tails and skewness for the size of potential losses?

Lecture 2 - Modeling the interdependence of asset

prices

1. You are holding an equally weighted portfolio of three assets and your current
estimate of the variance-covariance matrix of these assets is given by 0.04 0.035 0.036

0.035 0.0625 0.0375
0.036 0.0375 0.09

 ,
furthermore you observe the current returns of the three assets as −2.4%

1.2%
0.3%

 .
If the persistence is 0.76 what is the current and predicted volatility using the
exponentially-weighted moving average?

2. You are holding a large portfolio of loans, each loan has a default probability of 5%.
Following Vasicek you estimate a one factor model for the loans as ui = 0.3F+0.91zi.
What is the default rate that will not be exceeded with a probability of 10%?

3. What are the main reasons copulae are considered for modeling the dependence of
financial assets?
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Lecture 3 - Value-at-Risk

1. You are given a dataset with 100 daily returns of a stock. The ordered table of your
data are as follows:
-0.0940 -0.0115 -0.0032 0.0039 0.0139
-0.0394 -0.0111 -0.0024 0.0049 0.0144
-0.0357 -0.0108 -0.0019 0.0055 0.0146
-0.0347 -0.0103 -0.0012 0.0057 0.0151
-0.0233 -0.0101 -0.0008 0.0058 0.0154
-0.0212 -0.0098 -0.0006 0.0058 0.0170
-0.0204 -0.0090 -0.0004 0.0070 0.0172
-0.0201 -0.0086 -0.0001 0.0071 0.0179
-0.0195 -0.0083 0.0004 0.0074 0.0183
-0.0195 -0.0081 0.0006 0.0075 0.0184
-0.0165 -0.0080 0.0010 0.0075 0.0189
-0.0155 -0.0073 0.0013 0.0087 0.0194
-0.0148 -0.0067 0.0022 0.0100 0.0221
-0.0143 -0.0060 0.0023 0.0100 0.0261
-0.0142 -0.0060 0.0027 0.0101 0.0274
-0.0141 -0.0056 0.0027 0.0108 0.0296
-0.0131 -0.0055 0.0029 0.0110 0.0319
-0.0130 -0.0054 0.0035 0.0125 0.0342
-0.0119 -0.0047 0.0036 0.0128 0.0342
-0.0116 -0.0036 0.0037 0.0131 0.1229

You also estimate the mean as 0.0009, the standard deviation as 0.0213, the skewness
as 0.9738 and the kurtosis as 15.6996. Finally you conduct an estimation of the
values of the GPD with a cutoff point at -0.018 as ξ = 0.3746 and β = 0.0045.

If you invested £1,000,000 over 10 trading days, what would be your estimate of
the 95%-VaR using quantile estimation, assuming it to be a normal distribution and
extreme value theory?

2. What would be the 95% confidence intervals of the estimation using a normal dis-
tribution and the quantile estimation of the VaR in question 1? Comment on the
quality of your estimate.

3. You have available the data from question 1 and want to conduct a quantile estimate
of the VaR. However, while the past daily volatility has been 0.0213, you estimate
that the future volatility will be 20% p.a. How will your VaR estimate change?

4. Explain the rationale behind the use of different weights being assigned to returns
when used to estimate the VaR.
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Lecture 4 - Applying VaR

1. Suppose you have a wealth of £1m equally invested in two assets that have expected
annual returns [0.08 0.12]′ and an annual covariance matrix[

0.04 0.035
0.035 0.0625

]
.

You find that the highest acceptable 99% VaR to you is £90,000 for a 10-day time
horizon. How would you change your portfolio to achieve this aim?

2. In question 1, if you wanted to achieve the VaR reduction through hedging, how
would you hedge and how much would you need to hedge?

3. You have written 1,000 put options with a strike price of 105, the underlying asset
has a spot value of 100 and a volatility of 20% p.a. If the option expires in 12 weeks
and the riskfree rate is 5% p.a., what is your 95% VaR of holding this option for 2
weeks?
(NB: Value of the put option: 5.0283, ∆ = −0.8786, Γ = 0.0511)

4. For the data in question 1 of lecture 3 you backtest your VaR estimate using 84
data points. You observe 1 loss larger than your VaR estimate. Can you reject the
your VaR estimate?

5. Taking into account the skewness and kurtosis of the dataset in question 1 of lecture
3 you re-evaluate your VaR estimate. How do you explain the differences to the
estimates originally obtained?
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Lecture 5 - Credit risk

1. You have have to assess the following company:
Balance sheet (£m)
Assets Liabilities
Cash 120 Creditors 452
Debtors 261 Short-term loans 604
Inventory 1134 Bonds 1750
Machines 2076 Paid-in capital 900
Property 692 Retained earnings 577

4283 4283

Income statement (£m)
Revenue Expenses

Sales 2496
Materials 861

Wages 568
Rent 204

Other expenses 58
Interest paid 95
Taxes paid 63

Depreciation 500
Profits 147

The company has issued 100,000,000 shares which are trading at 1787p and they
show a volatility of 28% p.a. The company has issued 100,000,000 shares which are
trading at 1787p and they show a volatility of 28% p.a. The balance sheet shows all
debt as repayment value and the debt does not include regular interest payments.

Additional information: The current risk free rate is 6% p.a. and you estimate
the volatility of assets to be 12% p.a. and the market value of the assets to be
£3,471,752,891. You assume that over the coming eight years the balance sheet of
the company does not change.

Using different methods, assess the probability of default and recovery rate of this
company.

2. Assuming you have a portfolio of loans with a total value of £10,000,000 whose com-
panies show the same characteristics as in question 1 and they exhibit a correlation
of 0.1, what would be the 95% VaR of your portfolio?
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Lecture 6 - Credit derivatives

1. You have a CDS on the bond of the company in question 1 of lecture 5. What would
be the spread quoted for this CDS?

2. Briefly explain how you would price CDOs.

3. You have bought the CDS in question 1 and are worried about the risk of the issuer
going bankrupt. Your analysis suggests that the issuer has a probability of 2% of
filing for bankruptcy in any year. How high would you assess the fair spread to be
taking into account this information?

Lecture 7 - Other risks

1. You hold a portfolio consisting of 2 assets, in the first you have invested £300,000
and you hold a short position of £100,000 in the second asset. The two assets have
a volatility of 20% and 30%, respectively, and a correlation of 0.7. The standard
deviations of the spreads are 15% of the spread for both assets with a correlation of
0.8. The average spreads are both 0.1%.
What is the liquidity-adjusted 95% VaR?

2. Explain the importance of model risk.

3. What are the main challenges in operational risk?

Lecture 8 - Capital allocation

1. You have invested into the two assets from question 1 of lecture 4. Which asset
performs best if you usually work with the 99% VaR for 10 days and have to underly
the investment with capital? The risk free rate is 5% p.a. and you have to consider
that you want to ensure thatyou do not violate the VaR with a probability of more
than 1%.

2. Explain the need to assess the performance of companies relative to their risks and
how this is implemented in the RAROC measure.
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Lecture 9 - Organization of risk management

1. Why is the independence of risk managers so important?

2. How frequently should risks be monitored?

3. Why is backtesting important?

Lecture 10 - Scenario analysis and stress testing

1. You consider that with a probability of 1% the return on your investment will be
below -15%, compared to an expected return of 0.2%. When working with the
assumption of normally distributed returns, what would be your 95% VaR for this
scenario if you had invested £1,000,000?

2. The returns on your investment are roughly normally distributed with a mean of
12% p.a. and a standard deviation of 28% p.a. You believe that with a probability
of 2% this distribution might change to one with a mean of -5% p.a. and a volatility
of 45% p.a. If you invested £100,000 what would your 99% VaR for 10 trading days
be?

3. You are holding the assets in question 1 of lecture 4. While you agree that the
covariance matrix is the most likely to be correct, you want to consider how times
of market stress affect your VaR. To this effect you want to explore the effect a
covariance matrix [

0.09 0.108
0.108 0.16

]
.

You want to consider the 99% VaR using a benchmark of zero returns for a time
horizon of 10 days and you assume that the risk-return relationship remains un-
changed.

Lecture 11 - Banking regulation

1. How was credit risk treated in Basel I?

2. What is the problem with the advanced measurement approach for operational risk
in Basel II?

3. Why have minimum liquidity requirements been included into the Basel III frame-
work?


