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3.1 Expectation
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3.1 Expectation
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conditional expectation of a r.v. X
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3.2 Moments
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3.2 Moments
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properties of expectation:
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3.2 Moments
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variance of a r.v. X
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3.2 Moments
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3.3 Functions That Give Moments
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3.3 Functions That Give Moments
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3.3 Functions That Give Moments
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3.4 Transformations of a Random 
Variable
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3.4 Transformations of a Random 
Variable

15

( )Y T XAssume monotone increasing  ( )T 

0 0 0 0( ) [ ] [ ] ( )Y XF y P Y y P X x F x    

1
0 0( )

( ) ( )
y T y

Y Xf y dy f x dx


 
 

1
1 0

0 0
0

( )
( ) [ ( )]Y X

dT y
f y f T y

dy




1
1 ( )

( ) [ ( )] ( )Y X X

dT y dx
f y f T y f x

dy dy
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3.4 Transformations of a Random 
Variable
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3.4 Transformations of a Random 
Variable
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3.4 Transformations of a Random 
Variable
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3.5 Computer Generation of One 
Random Variable

21

( )Y T X

Ex 3.5-1:

computer simulation

 -- uniform on (0,1)X

0,    0

( ) ,    0< 1

1,    1
X

x

F x x x

x


 
 

-- monotone increasing

[ ( )] ( ) , 0 1Y XF y T x F x x x    

1( ) ( ), 0 1Yy T x F x x   
2

( ) 1 , 0 1
y

b
YF y e x x


    

1( ) ( ) ln(1 ), 0 1Yy T x F x b x x      
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3.5 Computer Generation of One 
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