
Math  5710

If    is a continuous random variable and   , how do you find the density\ ] œ 1Ð\Ñ
function for the random variable  ?]

1. Find the cumulative distribution for  .]
 

 J ÐBÑ œ TÐ] Ÿ BÑ œ T Ò 1Ð\Ñ Ÿ B Ó]

 Now write    in terms of just  T Ò 1Ð\Ñ Ÿ B Ó J\  .

 

  example:  N(0,1)\ µ ß ] œ \#

  is never negative, so for ] B   !

  J ÐBÑ œ TÐ] Ÿ BÑ œ TÐ\ Ÿ BÑ œ TÐ  B Ÿ \ Ÿ B Ñ œ]
# È È

  J Ð B Ñ  J Ð  B Ñ\ \È È

2. With  expressed in terms of  differentiate to obtain  J ÐBÑ J ÐBÑ ß 0 ÐBÑ] \ ]

  example continued:

       Now differentiate both sides:J ÐBÑ œ J Ð B Ñ  J Ð  B Ñ] \ \È È

   0 ÐBÑ œ 0 Ð B Ñ †  0 Ð  B Ñ † œ] \ \È È" "
# B # BÈ È

  0 Ð B Ñ † œ\ È "
BÈ

     for  x  0
" "
B #È È† 1

†  /
B
#

  Note:  The density for  is a gamma density with  and  \ œ > œ ß# " "
# #

  -

  more commonly known as a chi-squared distribution with 1 degree of

   freedom.

  


