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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a) Define the following terms;
(i) Excessreturn (2 Marks)
(i1) Dividend payment (2 Marks)
(ii1) Portfolio return (2 Marks)
(iv) Continuously compounded return (2 Marks)
(v) Multi - period simple return (2 Marks)
b) Give two main reasons for using asset returns. (2 Marks)
C) State (i) Dortmanteau test statistic (2 Marks)
(if) Ljung and Boxtest statistic (2 Marks)
d) Differentiate between time varying volatility and volatility clustering (3 Marks)
€) Describe the four main features of afinancial time series with regard to volatility.
(4 Marks)
f) Define vaue at Risk(VaR) in a probabilistic framework. (3 Marks)
0) Differentiate between VaR calculation using extreme value theory and peak over
threshold (POT) approach. (4 Marks)

QUESTION TWO (20 MARKYS)

a) The following data represents the number of students who took lunch in the University
cafeteriafor aperiod of G days during the examination period.
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(i) Draw atime plot (4 Marks)
(i) Using a smoothing coefficient of w=0.2, exponential smooth the series(4 Marks)
(ii1) Using a smoothing coefficient of w=0.5 exponentialy smooth the series(4 Marks)

(iv) Plot the exponentially smoothed values on the same axis when w= 0.5 and w=0.2

(4 Marks)
(V) What isthe exponentially smoothed forecast for Friday second week when w=0.5
and when w=0.2 (4 Marks)

QUESTION THREE (20 MARKYS)

a) Differentiate between the conditional likelihood method and the exact likelihood method.
(4 Marks)
b) Consider the following ARMA model given as (1+0.5B) t=(1+ B+0.25B%)e,. Determine
whether the processis;
(i) Stationary (2 Marks)
(i) Invertible (2 Marks)
C) Given an ARMA( 1,1) model as v, —¢V,_, = ¢, +& —¢6_, where {e;} isawhite noise

series (0, o). If the process is weakly stationary. Find;

(i) E(vy) (3 Marks)
(i) Var(vy) if o =0 (4 Marks)
(iii) ACF (autocorrelation function) of ARMA (1,1) (5 Marks)

QUESTION FOUR (20 MARKS)

a) State four weaknesses of ARCH models. (4 Marks)
b) Definean ARCH (1) model (2 Marks)
C) Definean ARCH(m) model (2 Marks)
d) For the ARCH (1) model find;
(1) Theunconditional mean of the shock of an asset return (2 Marks)
(i) The unconditional variance (3 Marks)
€) Considering the ARCH(m) model and taking the forecast origin h find;
(i) The 1- step ahead forecast of o/, , (2 Marks)
(i1) The 2step ahead forecast (2 Marks)
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(iii) The L step ahead forecast (3 Marks)

QUESTION FIVE (20 MARKS)
a) i) Define a GARCH(1,1) model (2 Marks)
(i)  Definea GARCH (m,s) model (3 Marks)

b) State the square root of timerulein value at Risk (VaR) calculation under Risk metrics.
(3 Marks)

C) The sample standard deviation of the continuously compounded daily return of KSh/US
dollar exchange rate was about 0.73% in June 2012. Suppose that an investor was long in
$ 100,000 worth of Ksh/US dollar exchange rate contract.

Find at 5% level of significance;

(i) 1 day horizon of the investor (3 Marks)
(i) 1 month horizon of the investor (3 Marks)
(i) 1 week horizon of the investor (3 Marks)
(iv) 1 year horizon of the investor (3 Marks)
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