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SECTION A TOTAL 20 MARKS 
 
Answer ALL questions in this section 
 
1 Give a brief description of the behaviour of the delta and gamma of an up and out 

(knockout) European call option. Delta and gamma diagrams may be helpful. (4 marks) 
 
 
2 You own a European call option on a non-dividend paying stock with a strike of 90.  

The current price of the stock is 100, and you assess the annual volatility of the stock 
as 20%.  Assuming the delta and gamma of the option are 0.823 and 0.019 
respectively, what is the Value at Risk (VAR) for the option over a two week time 
horizon at a 95% one-sided confidence interval? (4 marks) 

 
 
3 Calculate the probability of exercise within the Black-Scholes framework for a three 

month 2.5% out of the money European call option on the FTSE-100 index.  Assume 
the following inputs: 

 
INDEX LEVEL 4000 
3-MONTH INTEREST RATE 
(CONTINUOUSLY COMPOUNDED) 

4% 

DIVIDEND YIELD 
(CONTINUOUSLY COMPOUNDED) 

2.5% 

ANNUAL VOLATILITY 25% 
 (4 marks) 
 
4 Determine the net cash flow from the point of view of an investor who has entered 

into a $100 million notional principal equity swap with a bank, where the bank will 
pay the total return on the S+P 500 index every six months and the investor pays 6-
month Libor. 

 
 The payment date is 15 November 2008.  The S+P 500 index on 15 May was 1423 

and 6-month Libor was 2.95%. Assume the S+P 500 dividend yield on a 365 day year 
basis is 0.50% per annum for the period, and the final value of the index on 15 
November 2008 is 1050. (4 marks) 

  
 
5 It is October 27 and you own £20,000,000 of the UK Treasury 4.5% 7/3/19 Gilt.  

Estimate how many long December Gilt futures you will require as a hedge through to 
the expiration date of the contract on December 31.  The following information is 
available for the Gilt held and the Cheapest to Deliver gilt against the futures contract, 
which is the UK Treasury 8% 7/6/21 Gilt. 

 
 GILT PRICE YIELD CONVERSION 

FACTOR 
BASIS POINT 

VALUE 
 

  8% 7/6/21 132.74 4.557 1.143056 0.11432 
4.5% 7/3/19 99.99 4.502 6.8862197 0.08216 

(4 marks) 
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SECTION B    
 
Answer FOUR questions in total from Sections B and C, 
TWO questions from Section B and ONE from Section C.  
The remaining question may be from EITHER Section. 
All questions in these sections carry 20 marks. 
 
6 You are provided with the following information for two non-dividend paying stocks: 
  

STOCK PRICE ANNUAL VOLATILITY
ABC 1000 25% 
XYZ 975 30% 

 
 The returns on the two stocks are estimated to be 50% correlated, and the annual rate 

of interest is 5% continuously compounded. 
 

a) Estimate the price of an option giving you the right to exchange stock XYZ for 
stock ABC in one year’s time. (6 marks) 

 
b) What is the price of a best of share receipt giving you the right to take delivery of a 

share of either ABC or XYZ in one year’s time, and how does it relate to the price 
of the option in a)? (4 marks) 

 
c) Analyse the sensitivity of the option price in a) to a 0.05 change in the correlation 

coefficient. (6 marks) 
 

d) Discuss how you might set about hedging such correlation risks. (4 marks) 
 
 
7 You are a corporate treasurer who desires to hedge a £100,000,000 6-month lending 

exposure commencing on April 15.  The current date is February 20, and it is not a 
leap year.  You observe the following three month sterling (short sterling) interest rate 
futures prices.  The current 3-month spot Libor rate is 4.00%. 

 
MONTH MAR JUN SEP DEC MAR JUN 

 
PRICE 96.20 96.10 95.80 95.50 95.40 94.35 

 
DELIVERY 

DATE 
18/3 17/6 16/9 16/12 17/3 16/6 

(Assume settlement is same day and that dates are business days) 
 

a) Determine the effective lending rate you can lock in. (6 marks) 
 

b) Estimate the best hedge with short sterling futures to offset the exposure and 
minimise interest rate and basis risk. (10 marks) 

 
c) Discuss any reasons why you believe the hedge you have designed may be 

imperfect in practice. (4 marks) 



Financial Derivatives  © Securities & Investment Institute 2008 
December 2008 

Page 4 of 8

8 You are provided with the following market information for the UK equity market: 
 

EQUITY INDEX LEVEL  4000 
INDEX ANNUAL VOLATILITY  20% 
EQUITY INDEX YIELD  2% (continuously compounded) 

 
(Assume that interest rates in the UK are flat at 5% per annum (continuously 
compounded)) 

 
a) Estimate the price of a 2.5% in the money three month call option using a three-

step binomial model. (6 marks) 
 

b) Reprice the option on the basis of an equity risk premium of 4% per annum. 
  (4 marks) 
 
c) Demonstrate how a delta hedge of the option performs under the assumption of no 

risk premium and a 4% risk premium.  Assume the index rises in the first period, 
falls in the second period, and rises again in the third period. (10 marks) 

 
 

9 Provide concise but detailed discussions of the following statements concerning 
financial derivatives. 

 
a) Synthetic CDO (collateralised debt obligation) investments are significantly more 

risky than the equivalent conventional CDO investments for an investor. (6 marks) 
 

b) There should be a systematic relationship between the prices of basic asset swaps 
and credit default swaps. (7 marks) 

 
c) Pricing Libor in arrears and constant maturity swaps based simply on the 

conventional discount function gives rise to arbitrage opportunities. (7 marks)  
 

 
10 You are provided with the following discount factors for US dollars and Euros: 
 

PERIOD USD EURO 
 

1-YEAR 0.980000 0.970875 
2-YEAR 0.959300 0.936200 
3-YEAR 0.935600 0.902210 
4-YEAR 0.915950 0.872620 
5-YEAR 0.889260 0.839250 

 
You are informed that the current FX sport rate is USD 1.25 to the Euro, and that 
USD/Euro basis swaps can be done at spreads of -2/+2 basis points. 

 
a) Determine the fair fixed rate on a three year maturity CMS (constant maturity 

swap) based on the 2-year swap rate. (6 marks) 
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b) Estimate the fair fixed US dollar rate to receive in exchange for paying a fixed 
Euro rate of 3.50% for four years. (7 marks) 

 
c) Show how a US financial institution receiving USD and paying Euro in the swap 

analysed in b) could hedge out the interest rate and FX risks. (7 marks) 
 

 
11 A client asks you to analyse a structured product where, at the end of one year, you 

will be required to buy 5,000 shares of a company at a price of 95, and a further 
10,000 shares at 95 if the prevailing price in one year is below 95.  You obtain the 
following information concerning the stock: 

 
ANNUAL VOLATILITY 30% 

 
ANNUAL DIVIDEND YIELD 2.5% 
(continuously compounded) 

 
ONE YEAR INTEREST RATE 5.0% 
(continuously compounded) 
 
CURRENT STOCK PRICE 100 

 
a) Analyse the structure of the product. (4 marks) 

 
b) Determine a fair price for the product. (10 marks) 

 
c) Discuss how you would set about hedging the product risks from the point of view 

of the issuer. (6 marks)
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SECTION C  
 
All questions carry 20 marks. 
 
12 Discuss the impact of credit default swaps, and associated credit structures, on the 

origins and development of the 2007 – 2008 credit crisis. (20 marks) 
 
 
13 Equity option markets in the second half of 2008 have been characterised by doubling 

or trebling of implied volatilities, major jumps and discontinuities in equity prices, 
very illiquid markets, and huge and rapid swings in option prices.  Discuss the issues 
involved in the risk management of equity derivatives books in such circumstances. 

  (20 marks) 
 
 
14 Volatility and variance swaps, and futures and options based on underlying volatility 

indices, have been a major growth area of derivatives in recent years.  Describe the 
various types of volatility products, and their potential uses for financial institutions 
and corporates. (20 marks) 

 
 
15 Direct short selling of equities by hedge funds and others has become a controversial 

practice recently.  Discuss how different forms of derivative could be used to 
duplicate such short selling strategies. (20 marks) 
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