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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Define what is arbitrage opportunity as used iaficial mathematics. (2 marks)

b) Describe the characteristics of a convertible bond. (4 marks)

c) A company issues ordinary shares to an investorigzeabject to income tax at 20%.
Under the terms of the ordinary share issue, thesitor is to purchase 1,000,000 shares
at a purchase price of 45p each on 1 January 28@dividend is expected to paid for 2
years. The first dividend payable on 1 Januarydd8ZExpected to be 5p per share.
Dividends will then be paid every 6 months in péugg. The two dividend payments in
any calendar year are expected to be the samihédividend payment is expected to
increase at the end of year at a rate of 3% parmargompound. Calculate the net
present value of the investment on 1 January 204 affective rate of interest of 8%
per annum. (7 marks)

d) Explain the differences between

(1) Options and futures (2 marks)
(i) Call options and put options (2 marks)
(i)  Forwards and swaps (2 marks)

e) Explain what happens to yield of fixed income sém®s if;

(1) Bond prices fall (1 mark)
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(i) Demand for fixed interest securities fall (1 mark

(i)  The government issues many more stocks (1 mark)

(iv)  Institutional investors suddenly decide to invesslin equities and more
on fixed income interest securities. (1 mark)

v) Bond prices rise (1 mark)

f) Explain the risks involved in investing in bondsoggposed to equities. (6 marks)

QUESTION TWO (20 MARKYS)

In any year, the yield on investments with an iasge company has mearand standard

deviations and is independent of the yields in all previoaarg;

(i)

(ii)

Derive formulae for the mean and variance of ttmiawlated value after n years of a
single investment of 1 at time 0 with the insuraoempany. (6 marks)
Each year the value @1 + i;), where(1 + i,) is the rate of interest earned in the
year, is lognormally distributed. The rate of net has a mean value of 0.04 and
standard deviation of 0.12 in all years.
a) Calculate the parametersinds? for the lognormal distribution oft + i,).

(6 marks)
b) Calculate the probability that an investor reesia rate of return between 6% and

8% in any year. (4 marks)

(i) Explain whether your answer to part (ii) (lopks reasonable. (4 marks)

QUESTION THREE (20 MARKYS)

A fixed-interest security, redeemable at par iryéfrs, pays annual coupons of 10% in advance

and has just been issued at a price to give asioverho does not pay tax a rate of return of 8%

per annum effective.

(i)
(if)
(iii)

Calculate the price of the security at issue. métks)
Calculate the discounted mean term (duration) @fsecurity at issue. (6 marks)
Explain how your answer to part (ii) would difféithe annual coupons on the

security were 3% instead of 9%. (4 marks)
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QUESTION FOUR (20 MARKYS)

a) Describe three theories that have been put forteaexplain the shape of the yield curve.
(9 marks)

The government of a particular country has justadsfive bonds with terms to redemption
of one, two, three, four and five years respecyiv@lhe bonds are redeemed at par and have

coupon rates of 4% per annum payable annuallyreaes

b) Calculate the duration of the one-year, three-g@arfive-year bonds at a gross
redemption yield of 5% per annum effective. m@arks)
c) Explain why a five-year bond with a coupon rat8% per annum would have a lower

duration than a five-year bond with a coupon rdté% per annum. (4 marks)
QUESTION FIVE (20 MARKYS)

a) A 3 month forward contract exists on a zero coupamd with a current price of 42.6 per
100 nominal. The yield available on a 3 month goreent security is 6% per annum
effective. Calculate the forward price. (4 k=r

b) You are given the following information about tleerh structure of interest rates:

The 1-year spot rate is 4.1% pa.
The 2-year spot rate is 4.0% pa
The 4-year spot rate is 4.4% pa
The 5-year spot rate is 4.5%pa
(1) Calculate the theoretical price of a 3-year zeropom bond that is issued at time 2
and is redeemable at par. (4 marks)
(i) A l-year zero-coupon bond is issued at time 3 @sdahtheoretical price of £95.50
per £100 nominial. Given that the bond is rededenabpar, calculate
* The 3-year spot rate (3 marks)
. The 1-year forward rate starting at time 2 (3 mark
(iif)  Calculate the gross redemption yield on a bondghgs annual coupons of 6% pa (at

times 1,2,3,4 and 5) and is redeemable at 110%yeaks’ time. (6 marks)
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