
 

 

 
 
 
1. (a) The possible values of X and Y are 0,1,2,3. Consider 
 

( ) ( ) 0455.0blue are balls drawn  threeall0,0
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( ) ( ) 1818.0balls blue 2 and ball  whiteone1,0
3,12

2,51,4 =
×

====
C

CC
PYXP  

 …… 
 
Similar calc ulations giv es the joint probability function of X and Y display ed in the  
following table.  

       
Y X 0 1 2 3 Total 

0 0.0455 0.1818 0.1364 0.0182 0.3819 
1 0.1364 0.2727 0.0818 0 0.4909 
2 0.0682 0.0545 0 0 0.1227 
3 0.0045 0 0 0 0.0045 

Total 0.2546 0.5090 0.2182 0.0182 1 
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(b) ( ) ( ) ( ) ( ) ( )3,32,21,10,0 ffffYXP +++==  
       3182.0002727.00455.0 =+++=  
 

( ) ( ) ( ) ( ) ( ) ( ) ( )2,31,31,20,30,20,1 ffffffYXP +++++=>  
     2636.0000545.00045.00682.01364.0 =+++++=  

 
( ) ( ) ( ) ( ) ( ) ( ) ( )3,22,21,23,12,13,02 ffffffYXP +++++=>+  

       ( ) ( ) ( ) ( )3,32,31,30,3 ffff ++++  
           0000045.0000545.000818.00182.0 +++++++++=  
            159.0=
 
( ) ( )313 >−=≤ XYPXYP  

       ( ) ( ) ( ) ( )( )3,32,33,22,21 ffff +++−=  
       ( ) 100001 =+++−=  
 

 
(c) From the margins of above table,  the marginal probability function of X and Y are given 

by 
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(d) X and Y are not independent as 
 

( ) ( ) ( ) 0455.00,00972.02546.03819.000 =≠=×= fff YX . 
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2.   (a) Since the range of x depends on the value of y, X  and  Y  are not independent. 
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(b) They are not independent as the ranges of x and y depend on each other.  
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(d) Conditional pdf of Y given xX =  is given by 
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4. Since X and Y  are independent, their joint pdf is given by 
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(b) YXZ +=  
      

The distribution function of  Z is given by 
 

( ) ( ) ( )zYXzZzFZ ≤+=≤= PrPr  
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(e)    (  is a plane which has zero volume) ( ) 03 == YXP yx 3=



Q6. (a) The marginal p.d.f. of Y is

fY (y) =

∫ ∞

−∞
f(x, y)dx

=

∫ ∞

−∞

1

2π
√

1− ρ2
exp

{
−x2 − 2ρxy + y2
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dx
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∫ ∞
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Clearly, exp{− (x−ρy)2

2(1−ρ2)
}/

√
2π(1− ρ2) is p.d.f. of a normal distribution, and thus

its integral equals to 1. Thus,

fY (y) =
1√
2π

exp

(
−y2

2

)
.

Based on this p.d.f., we know that Y is a standard normal random variable.

Similarly, we can prove that X is also a standard normal random variable.

(b, c)

fX|Y (x|y) =
f(x, y)

fY (y)
=
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{
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=
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{
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2(1− ρ2)

}
.

According to the p.d.f., we know that X|Y follows a normal distribution with

mean ρy and variance 1− ρ2.
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