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ACSC/MATH 347/447  Conditional Distributions 
 

For jointly distributed random variables, Y1 and Y2, we define the conditional 
distribution function of Y1 given Y2 = y2  to be  F (y1 | y2) = P (Y1 ≤ y1 | Y2 = y2).   
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In the continuous case, we would like to find a density function, f (y1 | y2), so that 
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Since in the discrete case, the conditional probability function is ( ) ( )
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seems natural to try 
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 Before we can define f (y1 | y2) in this manner, we need to check two things: 

1) f (y1 | y2)  is a density function (nonnegative and integrates to 1);  and 

2) f (y1 | y2)  is the pdf of Y1 given Y2 = y2;  that is,  
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But: 
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a) it is nonnegative as both  f (y1, y2)  and  f2(y2)  are;  and 
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2) To show that  f (y1 | y2)  is the pdf of  (Y1 | y2), use the continuity of F (y1 ,  y2): 

 

 
Now the denominator is  F ′(y2)  =  f (y2),  and the numerator is  
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Thus 

( ) ( )
( )

( )
( )
( ) ( ) .
,

,

1211
22

21

22

121

221121
11

1

dtytfdt
yf
ytf

yf

dtytf
yYyYPyyF

yy

y

∫∫
∫

∞−∞−

∞− ====≤=  

 

[Note that the above is not completely rigorous, but it is an indication of why the definition  
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