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Review
.

• Normal v.v × with parameters µ and 62 ;
- ( x-µ)%o2

f-(x )= ¥8 E
,

XE C- is .es )

Z :=×¥- is a standard normal ru
.

( with mean 0
,
Variance 1)

• Exponential v.v with parameter d. ( Wo ),
de
-"×

, if x > ◦fan = { 0
, otherwise

.



§ 57 The distribution of a function of acts v.v

Q : Let × be acts nu.

with density f×
Let G : IR→ R be a function .
Let 4=91×1 .

How to find the distribution of Y ?

Exer 2 . Let X be a cts ru
.

with density fx
.

Let Y= ×!

Find the Atf of Y
.

0 if y so=

{ pfry≤ ✗ ≤Ty } if y ≥ ◦

= Extra) - Fxtryl



Solution : We first calculate the CDF of Y :

Fycs ) = p{Y≤ is }

=p { ✗
'

≤ y }

= / 0 if y so

\ pfry≤ ✗ ≤ ry } if y ≥o

= Extra) - Fxtryl

Taking derivative of Fy with respect to Y gives

fycs) = {
° it is ≤ ◦

fxfry) .Égᵗf×ᵗB¥y if y > o



Ex 3
.

Let ✗ be an exponential v.v with
parameter d. Let Y= ¥

Find the Pdf of Y .

Solution : First notice that

p{ ✗ ≤ o } = 0

Now

Fyn =p { Y ≤ y }

=p { II.≤ as }

=p { × ≥ § } if y > o

{ ◦ if y so



=

{
1- Ex (f) if y > o

o otherwise

Taking derivative of Fywrt y gives

- fxtl.tt ) y > of-yin =\ 0 otherwise

=

gf×(f)
• ¥ if y > o

◦ otherwise

=

{
d. e-

"*
• ¥ if y > o

o otherwise
,



prop.tt : Let ✗ be acts v.v
. with

density f-
× .

Let g : lR→1R

be a differentiable , strictly monotone

function .

Let Y= GCX )
,

then

the Pdf of Y is given by

fycsi = 5×(9%1) . / ᵈ§jI /
{ if y _- gas for

some ✗

0 otherwise
.

pf . Suppose that g is strictly increasing
.

Then



Fycy ) = P{ Y ≤ y }
= p{gµ)≤ y }

1
, if y ≥ max gal

=

{
✗EIR

p{ ✗ ≤ g-In }
,
if ye Range (g)

0
, if y< min gal

XELR

P{ ✗ ≤ g- 'on }
= F-* (9%1) .

Taking derivative of Fy gives

§y(b) = {
° if 9$ Rang(g)

f-* 15%1 .
) . ᵈyI , if g-gas

for some X .



Example 5 .

Let 2- be a standard normal

ru
. Find the density of Z?

Solution : Let glx)=x? Then G is monotone

increasing on LR with range (g) = R .

Henle

fz, (a) = fz ( gites ) . ᵈ§¥÷
= fz ( z% ) . § . z

-%

- z¥-
= 31¥ • Z

-%
.

@
•


