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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Show that Var(X+Y)= Var(X) + Var (Y)+ 2cov(X,Y)   (4 Marks) 

b) Consider the following joint probability distribution. Are X and Y independent? If not, why?

          (5 Marks) 

 X 

 

 

Y 

 6 8 10 

1 0.2 0 0.2 

2 0 0.2 0 

3 0.2 0 0.2 

 

c) Consider  the following bivariate p.d.f  ����, ��� � 	   ��
� �����0,Otherwise         �,��������� � and ������ 

and state whether �� �
� �� are independent.    (5 Marks) 

d) Explain the following statistical terms; 

(i)  Random vector        (2 Marks) 

(ii)  Mean Vector        (2 Marks) 

(iii) Covariance matrix       (2 Marks) 
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e) Let X bea a 3x1 random vector with variance covariance matrix ∑ � �3 1 11 3 11 1 3" let #� �
$� % 2$� % 3$' and #�= $� ( $'.Calculate the coefficient of correlation  between the 

random variables #� and #�      (6 Marks) 

f) Define a multinomial experiment.      (4 Marks) 

 

QUESTION TWO (20 MARKS) 

a) Define the following terms; 

(i)  Moment generating function      (2 Marks) 

(ii)  Probability generating function     (2 Marks) 

b) Find the probability generating function of a geometric distribution and hence find its 

variance.         (6 Marks) 

c) Show that the probability generating function of a poisson random variable X is  ,��-� � ./�01��        (3 Marks) 

d) Find the characteristic function of a normal distribution.   (7 Marks) 

QUESTION THREE (20 MARKS) 

a) Let #�, #� and #' be random variables where Ε�#�� � 3�#�� � 2, 3�#'� � (1, 4�5�#�� � 1,4�5 �#�� � 3, 4�5�#'� � 5, 789 �#�, #�� � (0.4, 789 �#�, #'� � 0.5 and Cov(#�, #')=2 

(i)  Find the expected value of < �  #� ( 2#� % #'   (3 Marks) 

(ii)  Find the variance of < �  #� ( 2#� % #'    (5 Marks) 

(iii) If = � 3#� % #� find Cov (U,W)     (7 Marks) 
b) State and prove Chebychev inequality     (5 Marks) 

 

QUESTION FOUR (20 MARKS) 

Let X,Y,Z denote 3 jointly distributed random variables with joint density function 

���, >, ? � @                            �,A0BCDEFGC 
HI��JKLM,� N � N �,� N K N �,�N L N�

 

(i)  Find the value of k        (5 Marks) 
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(ii)  The marginal distribution of X      (5 Marks) 

(iii)  The marginal distribution of X, Y      (4 Marks) 

(iv)  The conditional distribution of Z given X = z and Y = y   (3 Marks) 

(v)  The conditional distribution of Y, Z given X =x    (3 Marks) 

QUESTION FIVE (20 MARKS) a� Consider two random variable X and Y. Suppose < �g(X,Y), show that the total variance 

for U is given by 4�5�<� �  3KO4�5 �</#�Q %  4�5KO3�</#�Q  (5 Marks) 
b� Suppose a matrix is given by $ � S42 452 548 458 3U. Partition X as X� S��� ������ ����'� �'��V� �V�

U hence find 

the correlation matrix of the problem.     (15 Marks) 


