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OASIS OF KNOWLEDGE



QUESTION ONE (20 MARKS) 

a) Show that 
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b) Given the random variable    ,~, GAMKYX  where 0 and 10  are 

parameters. Show that  

i.      1xxYE  

ii.      1yyXE  

iii.         121var xxY  

iv.         121var yyX  

QUESTION TWO (20 MARKS) 

a) Given that xX
P

n   and yY
P

n  . Let a  be a real number, then  a . Then show that 
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b) Suppose that nAA ,........,1 are independent events with n nP  where  nn APP  , 

then  1
1

1

1 









n

i i

n

i A

n

P
X i        (6 Marks) 

c) Show that convergence in probability implies convergence in distribution. (4 Marks) 

 

QUESTION THREE (20 MARKS) 

a) Suppose ,........., 21 XX  are independent. Assume that  
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 (4 Marks) 

b) Given that ,......,, 21 XXX  are independent and identically distributed.  Show that 

nn nS  is in probability for some n if and only if   01  xXxP  as x   

(6 Marks) 

c) Given that    321 ,,~, BetaYX  where 1 , 
2 and 3  are positive parameters. Then  
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d) Show that if nXY  , Y integrable, then    nn XEXE limlim    (4 marks) 

QUESTION FOUR (20 MARKS) 

a) Let  nA be a sequence of arbitrary events, suppose   


n

nAPr  . Show that the 

 nAPr  occurs infinitely is often 0, that is   0limPr nA .   (3 marks) 

b) Let  nB be a sequence of arbitrary events and   


n

nBPr  . Show that the  nAPr  

occurs infinitely often is   0limPr nA .     (6 Marks) 

c) Given that .,.........,, 21 XXX are independent and identically distributed and  XE

exists. Show that  XEnSn   and conversely if nSn which is finite then 

 XE          (6 Marks) 

d) Show that if nXXX ,......, 21 are independent with   0iXE and   iXvar , 
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QUESTION FIVE (20 MARKS) 

 Suppose nXX ,.....,1  are independent random variables with mean 0 and variance 2 . 
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