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1 Discuss the issues that an investment bank is likely to consder before approving anew
derivative product for use by the firm and suggest how it might draw the line between new
and variations on exigting products. [20]

2 Congder a German government bond yield curve, let P(t) be the price and y(t) the yidd of
azero coupon bond of term t, wheret = 1, 2, 3 ... years. Assume intermediate points along
the curve are not required.

(0] Derive formulae for f(t), the one-year forward ratefrom t - 1 tot, and g(t), the par
couponyield at timet, intermsof P(t)fort =1, 2, 3, ... . Thepar couponyieldis
the annual coupon on abond priced a par (DM 100 per DM 100 nomindl).

(3]

()] @ Cdculate the vaues of the forward rates and par yidds given the following
zero coupon German government bond yields:

Maturity (years) oot yield

4.20%
4.70%
4.90%
4.95%
4.90%

a b wWwNPEF

(b) Sketch the zero coupon, par and forward rate yield curves on asingle graph
and explain the relationship between the shape of the par and zero coupon
yield curves. [11]

()] Use your curve to value a DM 100 million 5-year interest rate swap, paying 6%
fixed rate annualy and receiving floating rate annualy and suggest reesons why the
market vadue of such aswap islikely to be different?

[7]

[Total 21]
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3 Congder aVasicek process with parametersa= 0.2, b=0.1, s = 0.02.

The binomia tree representation of the stochastic process followed by r hasinitid up and
down steps ry+ u and ry- U respectively, where ry istheinitia interest rate.

() Using atime step Dt = 0.5 and assuming that u = s~/Dt =0.014, find the risk
neutra probabilities for the up and down steps. [5]

(i) Congtruct the binomid treeusing Dt = 0.5 and ry = 7% to value a 2-year annua
6% fixed coupon bond. [10]

(i) Derive the same values using the Vascek anaytical formulafor azero coupon bond
(given below) and compare your results. [4]

2

You may assumethat b- 28—2 = 0.095.
a

The formulafor azero coupon bond of maturity t in Vasicek is:

P(t) =e@n

where
- at
b :1-e
a
2 2,2
S s“b
a =(b-t)b-—5]-
( )[ ZaZ) 4a

Thisisadecima formulain which par = 1 rather than 100.
(iv)  Discussthe problems you would encounter:
@ extending the binomid tree with the current time step and

(b) increasing the Size of the time step [3]
[Totd 22]
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4 All inditutions involved in derivatives activities face two types of liquidity risk: market
liquidity risk and cash flow/funding liquidity risk.

Discuss the nature of these two types of liquidity risk making particular reference under the
market liquidity risk heading to over-the-counter dedler markets and derivative insruments.
[21]

5 M Discuss the way in which transaction codts, lack of liquidity and lack of depthin
securities markets and capita gains taxes reduce the performance of active
managers who manage funds across international equity markets. [9]

@i Explain how futures contracts might be used to reduce these drags on portfolio
performance when making short term switches between international equity markets.

(7]
[Totdl 16]
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