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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (15 MARKS) 

a) Define the following terms; 

(i)  One – period simple return      (2 Marks) 

(ii)   Multi-period simple return      (2 Marks) 

(iii) Continuously compounded return     (2 Marks) 

(iv)  Portfolio return       (2 Marks) 

b) Differentiate between time varying volatility and volatility clustering (3 Marks) 

c) State; 

(i)  Portmanteau test statistic      (2 Marks) 

(ii)   Ljong and box test statistic      (2 Marks) 

d) Differentiate between Value at Risk (VaR) using extreme value theory and peak over  

threshold (POT) approach.       (4 Marks) 

e) State four weaknesses of an ARCH model.     (4 Marks) 

f)  Define a simple GARCH(1,1) –M model     (3 Marks) 

g) Consider the following ARMA(p,q) 

(1-0.5B)�� � �1 � � � 0.5���
� 

Determine whether the process is stationary and invertible.   (4 Marks) 

QUESTION TWO (20 MARKS)  

a) The following data gives the 3 month treasury bill rates for a certain country from 2009 to 
2018. 
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(i)  Draw  a time plot        (3 Marks) 

(ii)   Using a smoothing coefficient of w=0.25 exponentially smooth the time series 

and plot in results in the same axes as (i) above.   (7 Marks) 

(iii) What is the exponentially smoothed forecast for 2019 and 2020 using w=0.25 

(2 Marks) 
b) Show that an AR(1) process converges to an infinite MA process.  (4 Marks) 

c) Given an AR(1) model which is weakly stationary and given as; 

           ɤ� � �� � ��ɤ��� � �� 

Where �� is white noise( 0,��
 ��. Find; 

(i)  E(ɤ�|ɤ���)        (2 Marks) 

(ii)  Varɤ�|ɤ���        ( 2 Marks)  

QUESTION THREE (20 MARKS) 

a) An AR(2) model assumes the form ɤ� � �� � ��ɤ��� � ��ɤ��� � �� 

Where �� is white noise�� , ��
��. For a stationary AR(2) model find the lag1- ACF 

(6 Marks) 

b) Consider and AR(2) process ɤ�given by ɤ� � ɤ��� � ½ɤ��� � �� where �� is white noise. 

Show that the process is stationary      (5 Marks) 

c) Given an AR(2) as ɤ� � −0.4ɤ��� � 0.25ɤ��� � �� find for lag 1,2 and 3 

(i) ACF         (3 Marks) 

(ii)  PACF         (4 Marks) 

(iii) What conclusion can you make from PACF results in (ii) above (2 Marks) 

QUESTION FOUR (20 MARKS) 

a) Given an MA(1) model as 
 ɤ� � �� � �� − ������ 
where �� is white noise (0,��

�) find; 

(i)  Lag 1 ACF        (3 Marks) 

(ii)  Lag 2 ACF        (3 Marks)  

b) Given an ARMA(1,1) model as ɤ� − ��ɤ��� � �� � �� − ������ where $��% is a white 

noise series (0,��
�) If the process is weakly stationary find; 

Year  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Rate  5.38 3.43 3 4.25 5.49 5.01 5.06 4.78 4.64 5.82 
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(i) E(ɤ��         (3 Marks) 

(ii)  Given �� � 0, var (ɤ�)      (3 Marks) 

(iii) ACF (autocorrelation function ) of ARMA(1,1)   (4 Marks) 

c) Explain how the  extended auto correlation function (EACF) is used to specify the order 

of an ARMA process.        (4 Marks) 

QUESTION FIVE (20 MARKS) 

a) Define and state the regularity conditions which must be satisfied for; 
(i)  ARCH (M)        (3 Marks) 
(ii)   GARCH (M,S)       (3 Marks) 

b) State the risk metrics in its simplest form giving the assumptions made. (4 Marks) 
c) The sample standard deviation of the continuously compounded daily return of the 

Ksh/US dollar exchange rate was about 0.53% in June 2007. Suppose that an investor 

was long in $1 million worth of Ksh/US dollar exchange rate contract. Find at 1% level of 

significance. 

(i)  1-day horizon of the investor      (3 Marks) 
(ii)   1 month horizon of the investor     (3 Marks) 
(iii) 1 year horizon of the investor     (4 Marks) 


