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Review
.

· Normal r . v X with parameters ↑ and 52 :

fixs =
*Yo

·
x + 70 , %)

E : = AM is a standard normal r. v
.

(with mean O
,
Variance 1)

· Exponential r.r with parameter x (x0) ,

f(x) =
xeY

, if x >0S o
, otherwise

.



357 The distribution of a function of acts or

⑦ : Let X be acts rr. with density fx
Let 9 : RR- R be a function .
Let Y = & (X)

.

How to find the distribution of Y ?

Example I . Let
X be acts ru with density fX

.

Let Y = X

Find the Pdf of Y
.

-
0 if y so

I P(5- X =5) if y 20

=> #x(y) - Fx(5)



-a tion : We first calculate the CDF of Y :

Fycal = PSY < a)

= PSX < a)

-
0 if a so

I P(X =a) if a 20

=> #x(a) - Ex(ra)

Taking denictive of F with respect to a gives

O it a 0

fycal = 3 fx(ral if ase

H



Prop .

2
:

Let X be a cts r . U
. with

density fy .

Let 9 : RR*R

be a differentiable , strictly monotone

function .

Let Y = g(X)
,

then

the pdf of Y is given by

fy(3) = fx)gix)) - /d)
if y = g(x) forS some X

0 otherwise
.

pf . WLOG assume that & is strictly monotone
.

increasing .

First Suppose that y= g(x) for some x .

Then



Fy(y) = PSY - y)
=> P59(X) - y3
= PSX = g(13
=

Fx)9 (y))
.

Taking derivative with respect to y gives

fy(z) =
Fis (t) = fx(8 y)) · des .

If Y range (g)
,

then either

Fy (z) = 0 or 1 .

Taking derivative gives

fy (y) = 0 .

A



Example 3 .

Let I be a standard normal

ru
. Find the density of E

Solution : Let g(x)=c .

Then g is monotone

increasing on 1 with range (9) = R .

Hence

fas(z) = fz(9 z)) .
*

= f) zY3) . 5 : E
-4

= STEY .*
X

N

Chap 6 . Joint distributed r. V . 's .

36 . 1 Joint distribution
.



Def . Let X
,
Y be two rU.s .

The joint cumulative distribution function of X, Y
S joint CDF)

is defined by

F(a , b) = P)Xxa , Y= b)
,

a
,
be R

.

From the above def , we see that Ex and Fy can

be obtained from Eg, %)
.

Fx(a) = PSX - a)

=> PSXsa , Yso]
=> P) Xa , Y-b3)

Using the continuity of P
->

lim PSXsa , Y-b3

= lim F(a , b)
b+ + x

=> F(a , +O)

Similary
,

Fy(b) = aewF(a , b) = : F(+ 0, b)
.



· Usually ,
Ex and Fy are called the marginal
e

distributions of X and Y
.

Theoretically
,

all the joint statements about X and Y

can be determined by the function Fla , b) .

Example4. Suppose F = Fa , b) is the joint CDF of X and Y .

Find PSX=a , Y> b)
.

Solution :

P)xxa, y 1by = 1 - P(3xxa , y> b)))
= 1 - P(x-3w(y = b))

Cusing P(EUF)=P(E) + PCF)
- PCEF))

= 1 - P(Xxa) - P(y2b)
+ P(XSa , Yeb3

=1 - F(a , %) - F(0 , b) + F(a , b).


