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SECTION A TOTAL 20 MARKS 
 
Answer ALL questions in this section 
 
1 The current date is December 18, 2009.  You observe the LIFFE March 2010 short 

sterling futures contract trading at 98.09/98.10.  The last trading day is March 18, 
2010.  Determine the upper and lower arbitrage bounds on the futures price if the 
current cash market interest rates are: 

 
 3-MONTH 1.40% / 1.50% 
 6-MONTH 1.90% / 2.00% 
  (4 marks) 
 
 
2 You observe on 27/4/09 that the US Treasury 7.5% 15/11/24 Bond for settlement on 

30/4/09 is trading at 143-29 and the September 2009 Treasury Bond future is trading 
at 122-28.  If the conversion or price factor for the Bond is 1.1470, the implied Repo 
rate is 0.32% and the actual Repo rate is 0.20%, estimate the gross and net basis for 
the Bond in 32nds. (4 marks) 

 
 
3 You have entered into a £50 million forward FX contract to sell dollars for sterling at 

a rate of $1.50/£ in three months time.  The current three month forward rate is 
$1.55/£.  If the forward FX rate volatility is 10%, estimate the Value at Risk (VAR) 
for your position over a two week time horizon at a 95% one-sided confidence 
interval. (4 marks) 

 
 
4 You observe the following discount function for Euros: 
 
 6-MONTH  0.991967 
 12-MONTH  0.983939 
 18-MONTH 0.974556 
 24-MONTH 0.963065 
 30-MONTH 0.949881 
 36-MONTH 0.935235 
 
 Determine the fair fixed rate on a receive fixed, pay floating two year swap 

commencing in one year’s time.  On the swap you will receive on an annual basis and 
pay on a six-monthly basis. (4 marks) 

 
 

5 Analyse the following statements concerning the continuous yield version of the 
Black-Scholes model for index options and its assumptions. 
 
a) The sensitivity of a call option price to a specific change in the index yield will be 

less than the sensitivity to an equal change in the interest rate. (2 marks) 
 
b) The drift assumed for the index value in estimating a forward value is not the same 

as that assumed in valuing an option. (2 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 own the following portfolio of US Treasury Bonds all of which are deliverable 

against the September 2009 US Treasury Bond futures contract.  The current date is 
2/6/09.  The actual REPO rate is 0.45% for each bond.  

 
MATURITY COUPON DURATION BASIS 

POINT 
VALUE 

ACCRUED 
INTEREST 

CONVERSION 
FACTOR 

(SEPTEMBER) 
 

PRICE IMPLIED 
REPO 

AMOUNT 

15/11/24   7.50 10.435 0.15105 2.258287 1.1470  145-05+  0.53%  75,000,000 
15/11/27 6.125 12.160 1.15700 1.844268 1.0142  129-24+ -1.00% 100,000,000 
15/2/31 5.375 13.965 0.16619 0.252417 0.9254 121-03 -5.60% 75,000,000 

 
You observe that money market rates are flat at 0.50%, the September Treasury Bond 
future is trading at 123-06, and the December Treasury Bond future is trading at 121-
12+.  Assume the 7.5% 15/11/24 Bond is the Cheapest to Deliver for both contracts. 
 
a) Determine the appropriate futures hedge for a July 24th 2009 maturity date that 

will minimise the basis risk.  Explain in detail all the steps in your hedge 
calculation. (8 marks) 

 
b) What value of the bond portfolio do you believe you are locking in? (4 marks) 
 
c) You observe the following market prices on 24/7/09 
 
 US SEPTEMBER FUTURES PRICE  122-28 
 
 US DECEMBER FUTURES PRICE  121-26 

 
MATURITY COUPON PRICE ACCRUED 

INTEREST 
IMPLIED 

REPO 
ACTUAL 

REPO 
 

15/11/24   7.50 143-30 3.314917  0.33% 0.20% 
15/11/27 6.125 128-09 2.707182 -2.00% 0.20% 
  15/2/31 5.375   120-02+ 1.009669 -7.80% 0.20% 

 
Analyse the result of your hedge, and discuss any hedge inefficiencies that have 
occurred. (8 marks) 
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7 Give a brief assessment of the following statements concerning derivatives and 
derivatives markets. 
 
a) The use of risk-free interest rates in pricing individual equity put options is 

incorrect given the costs of stock borrowing. (6 marks) 
 
b) Most models for pricing interest rate derivatives and Foreign Exchange spot and 

forward rate derivatives are inconsistent. (8 marks) 
 
c) Careful assessment of local volatilities is essential for the pricing of barrier options. 
  (6 marks) 

 
 
 
 
 
8 You observe the following discount function and interest rates for sterling: 
 

 PAR RATE ZERO RATE DISCOUNT FACTOR 
12-MONTH 1.5000 1.5000 0.985222 
24-MONTH 1.7500 1.7522 0.965856 
36-MONTH 2.0000 2.0067 0.942136 

 
 You have the following anticipated cash flows: 
 

 IN 15-MONTHS TIME +£10,000,000 
 IN 30-MONTHS TIME -£12,000,000 
 
a) Calculate the current present value of your book assuming linear interpolation of 

the zero interest rates.  (4 marks) 
 

b) Estimate the book’s equivalent cash flows at 12, 24 and 36 months. (6 marks) 
 

c) Show how the risks of those equivalent cash flows can be eliminated by 
appropriate positions in par swaps.  (6 marks) 

 
d) Comment on any residual interest rate risks that remain. (4 marks) 

 
 
 
 
 
 
9 You are provided with market information on UK FTSE-100 index option and 

volatilities on the Bloomberg screens shown on pages 8 and 9 of this question paper. 
 

a) Explain the P/L and risk characteristics of a position that is short a 4150 strike May 
straddle and long a June 4000/4300 strangle. (4 marks) 
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b) You own the following portfolio of options:  
 
BUY/SELL OPTION TYPE POSITION STRIKE MATURITY 

BUY PUT 100 4100 MAY 
SELL CALL 75 4250 MAY 
SELL PUT 75 4050 MAY 
BUY CALL 75 4150 JUNE 
BUY PUT 100 4150 JUNE 

 
Estimate the sterling change in the value of the overall position, explaining your 
results, if the FTSE -100 index moves to 4350 and volatility falls 2.5% over a two 
week period. (8 marks) 

 
c) For the May options in the portfolio in b) establish the level of the FTSE-100 at 

maturity index where the overall position would breakeven. (4 marks) 
 

d) Comment on the pattern of implied volatilities you observe for the May and June 
FTSE-100 options. (4 marks) 

 
 
 
10 An investment bank is asked by a customer to quote on a capital guaranteed product, 

which will provide at the end of five years his money back plus a proportion of the 
performance of the Standard and Poors 500 index or gold, whichever is the higher.  
Assume the bank would wish to earn a margin of 25 basis points per annum on the 
product.  The following market information is available: 

 
 1Y 2Y 3Y 4Y 5Y 

 
US INTEREST 
RATES 

   4.00%     4.50%     5.00%     5.50%     6.00% 

S+P 500 
VOLATILITY 

       25%        23%        21%        20%        19% 

GOLD  
VOLATILITY 

       16%        14%        12%        11%        10% 

GOLD FORWARD 
PRICE 

103.00% 107.12% 112.49% 121.55% 127.62% 

GOLD / S+P500 
CORRELATION 

       0.30        0.32        0.37        0.40        0.45 

 
 

The dividend yield on the S+P 500 index can be assumed to be flat at 2% per annum.  
Interest rates and dividend yields are provided as continuously compounded rates. 

 
a) Determine the proportion of the performance of the better performing of the two 

markets that could be promised to the customer. (14 marks) 
 
b) Discuss the issues involved in structuring and hedging this product from the point 

of view of the investment bank. (6 marks) 
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11 You are provided with the following information for the UK equity market: 
 
 EQUITY INDEX LEVEL = 4000 
 INDEX VOLATILITY = 25% PER ANNUM 
 EQUITY INDEX YIELD = 2% (CONTINUOUSLY COMPOUNDED) 
 (Assume interest rates in the UK are flat at 4% (continuously compounded).) 
 

a) Estimate the price of a 5% in the money American put option using a three step 
binomial model. (6 marks) 

 
b) Demonstrate the results of a delta hedge of the put option if the market falls in the 

first period, rises in the second period, and falls again in the third period. (10 marks) 
 

c) Explain the risks of such delta hedging strategies in practice. (4 marks) 
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 SECTION C  
 
All questions carry 20 marks. 
 
12 Discuss the valuation approaches you are aware of for Credit Default Swaps and 

Basket Credit Default Swaps, and analyse how deficiencies in the model assumptions 
may have become apparent in the credit crisis of 2008-09. 

 
13 You observe that the Regulatory Authorities have become much more focussed on 

Stress Testing than Value at Risk and other standard risk assessment techniques to 
determine the adequacy of financial institutions’ capital.  Discuss the reasons for and 
implications of this for the future of derivatives trading. 

 
14 You are a major multinational agricultural conglomerate used to running large 

derivatives positions, both trading and hedging, in many soft commodities such as 
grains, coffee and cocoa, sugar, soya beans, juices etc.  Your chief executive has 
suggested that an involvement in weather derivatives would be a natural fit for the 
firm’s existing activities, and has asked you to produce a short report on the issues 
involved.  Prepare such a report for your CEO. 

 
15 One result of the credit crunch of 2008-09 has been a major effort to set up a centrally 

cleared exchange type system for all types of credit derivatives.  Discuss how such a 
system could work and what the implications would have been if it had been in place 
from 2007, and in the future. 
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Bloomberg screens for question 9: 
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Bloomberg screens for question 9 (continued): 
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