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SECTION A [{0 Marks]: ANSWER ALL QUESTIONS

- Al (a) Outline any five operations of financial institutions that help sustain their

businesses. [5 marks]

(b) Name any two risks that banks face in their operations and suggest pos-
sible ways to mitigate them. [4 marks]|

A2 (a) State the o - algebra theorem. [5 marks]
(b) Let §2 denote the set of all outcomes when tossing an unbiased coin 3
times. Describe the probability space. [8 marks]

(c) Company XYZ bonds pay interest semi annually and mature in 10 years.
Currently, a E1000 bond sells for ES00 and the bondholders require an-
nual return of 9%. Calculate the coupon rate of these bonds. [8 marks]

A3 (a) State the Ito’s formula. |2 marks]

(b) Using Ito’s formula, express the following Ito integral in terms of a stan-
dard integral of Brownian motion,

i
/ BB,
0

[8 marks]
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SECTION B [60 Marks]: ANSWER ANY THREE QUESTIONS

QUESTION B4 [20 Marks]

B4 (a) Define a put-call parity. [4 marks]
(b) Using the Black Scholes model, determine the price of a Furopean call
option on a non-dividend paying stock, where the stock price is £630,

the strike is £600, the time to expiry is 6 months, the risk-free rate is

10% and the volatility is 20%. [16 marks]

QUESTION B [20 Marks]

B5 (a) A stock price YV for a given asset in trade changes according to the
stochastic differential equation

AV (t) = %Y’(t)dBt, Y(0) = 2.

Find the stock price. [10 marks]
(b) Use the Ito’s formula to write X (t) = tB*(¢) in the form

AX (1) = u(t,w)dt + (b, w)dB(D),

[10 marks]
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QUESTION B6 [20 Muarks)

B6 A stock price is currently E1500. Over each of the next three six-month
periods it is expected to go up by 10% or down by 10%. The risk-free
interest rate is 8% per annum.

(a) Construct a stock price tree. [5 marks]
(b) Using the tree, what is the value of the European call option with a strike
price of E15007 [5 marks|

(c) Calculate the risk neutral probabilities. [10 marks]

QUESTION BY [20 Marks)|

B7 The Ornstern-Uhlenbeck process can be defined as the solution to the SDE,

dXt = “*O.’Xtdt + O'dBt,

X() = Zp.
(a) Apply the Tto’s formula to solve the SDE. [17 marks]
(b) State the distribution of the process Xt. |3 marks]
QUESTION B8 [20 Marks|
B8 (a) State the Martingale representation theorem. [5 marks]

(b) Consider a simple model with 7' = 2 and K = 4. Suppose r = 0 and the
risky security is as follows:

we| t=20 t=1 t=2
i SOZ 10 81212 82214
W SOI]_O 81:12 nglO
g 80:10 81:8 82:10
Wy Soilo 81:8 8236

Calculate the discrete time martingale measure Q).

[15 marks]

END OF EXAMINATION




