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Answer the following questions:  

(Note that SND Table is attached in page 3)  

   

Q1: [4+5] 

a) A company has three suppliers, designated A, B and C. The relative amounts of 

a certain product purchased from each of the suppliers are 50%, 35% and 15%, 

respectively. If the proportion defective produced by each supplier are 1%, 2% and 

3%, respectively. Find the overall proportion defective of that product.  

b) Suppose that the price X  of a particular stock at closing has a log-normal 

distribution with mean $30 and variance 5. What is the probability that the price 

exceeds $35 ? 

Q2: [4+5] 

a) LetX be an exponentially distributed random variable with parameter .

Determine the mean and median of ,X then compare between them. 

b) Given the following joint distribution  

      

 -2 0 5 

1 0.15 0.25 0.20 

3 0.20 0.05 0.15 

 

Find (X,Y).
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Q3: [3+4] 

a) The state space of the discrete random variable Z  is  0,  1,  2,  3 , and the 

probability mass function is given by   

1 1 1 1
(0) ,  (1) ,  (2) , and (3)

4 8 2 8
p p p p   

 

(i) Plot the corresponding distribution function. 

(ii) Determine the mean E(Z) and the varianceVar(Z)  

b) SupposeX has an exponential distribution with parameter ,  where   has a 

gamma distribution with parameters  and . Determine the marginal density 

function of .X     

 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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The Model Answer 

Q1: [4+5] 

a)  

let ( )P D  represents the overall proportion defective of that product, then by using 

the law of total probability, we have 

   ( ) ( ) ( ) ( ) ( ) ( ) ( )

( )  0.01 0.5+0.02 0.35+0.03 0.15 0.0165

P D P D A P A P D B P B P DC P C

P D

  

     
 

b)  

2

2 2

/2

2

( ) 30                    (1)

( ) ( 1) 5       (2)

E X e

Var X e e

 

  





 

  
 

2 (1) / 2 ln(30)           (3)     

Substitute (3) in (2) 

2

2

2

2

2ln30

ln900

2

( 1) 5

 ( 1) 5  

5
 ( 1)

900

5
 1

900

 ln(1 5 / 900) 0.0055

e e

e e

e

e











 



 

 

 

   

 

1
2

(3)

ln(30) ln(1 5 / 900)

   3.3984





  


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 Pr( 35) 1 Pr( 35)

                      1 Pr(ln ln 35)

ln 35 3.3984
                       = 1-

0.0055

                       =1- (2.12)

 Pr( 35) 1- 0.9830 0.02

X X

X

X

    

  

 
 
 



   

 

Q2: [4+5] 

a)  

0

0

0

0 0

~ exp( )

 The mean is ( )

                            =

 where the pdf is ( )

Let  then,

1
 

We know that 

 [ ]   (by using integration by parts)

x

x

u

u u u

X

E X

x e dx

f x e

u x

ue du

ue du ue e du




























 

   

 







  





 

0

0

0 [ ]  1

1
The mean is                   (1) 

u uue du e






      

 



 

For exp. distribution, the CDF is 

 

( ) 1 ,   0

To get the median, solve the equation 

( ) 1 0.5

so, 0.5

 ln 0.5

ln 0.5

ln 2
The median is             (2)

x

m

m

F x e x

F m e

e

m

m

m



















  

  



  


 

 
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Clearly, we deduce from (1) and (2) that mean>median, where ln2 0.7  

b)  

 -2 0 5 
XP (x)  

1 0.15 0.25 0.20 0.6 

3 0.20 0.05 0.15 0.4 

YP (y)  0.35 0.30 0.35 Sum=1 

 

2

2

E(X) 1.8, E(X ) 4.2,  Var(X) 0.96

E(Y) 1.05, E(Y ) 10.15,  Var(Y) 9.0475

E(XY) 1.75

  

  



 

Cov(X,Y) E(XY) E(X)E(Y)

                  0.14

 

 
 

X Y

Cov(X,Y)
(X,Y)=

0.14
           

0.96 9.0475

            0.05


 




 

 

Q3: [3+4] 

a)  

(i) graph 

(ii) 2E(Z) 1.5, E(Z ) 3.25,  Var(Z) 1    

b) 

Y 
X 
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0

1

1

0

1

0

( )

0

exp( ) ,     gamma( , )

( ) ( ) ( )  

( ) ,  ( )
( )

( ) 
( )

              =
( )

 ( ) =
( )

X X

x
X

x
X

x

x
X

X

f x f x f d

f x e f e

f x e e d

e e d

f x e d


  


  


  


  

  

  


   




  




  




 







  




  


  


 

 

 

 


 















 

1 0

1 0

1

1

Let ( ) ,  ,  
( ) ( ) ( )

( ) =
( )( )

( ) = ( 1),  ( 1) is the gamma function, >0
( )( )

( )
( ) =

( )( )

( ) =
( )

u
X

u
X

X

X

u u du
u x d

x x x

f x u e du
x

f x u e du
x

f x
x

f x
x
























    
  



 


  

 

  

 



















     
  


 

     
 




 






  

which is known as a Pareto density function. 
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