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Review

• Sums of independent v.v. 's .
ch Both X

, Y are discrete .

P×+y(at = YE Pxfa- y ) pyas)
= Ex Pylant Pxcx)

x ) Both X and Y are Cts
.

W

f-*y la)
= f fxla-y) fycy ) dy

- is

= If fyfa-xifxc.cl dx

• Conditional distributions
.

1
. Suppose both X and Y are discrete

.

The conditional prob. mass fun chin of X given 7- y
,

is given by

Pyg Cxly, =
P{ X: x / Y - y } ⇐ PixPy ( y , '

provided Pye (Y) 70 .



2.
. Suppose that X and Y are jointly cts with
density fax , y ) .

-Def . Thek.onditionaldensityfuuihmiofXHXLYEL.isgiven by

fxlycxly ) : = fc
fy ( y,

9

provided that fycyl >o .

Def . For A e IR
,
the conditional prob . of

X taking values in A given Y=y is given by

Pf Xe Al 'f- y } = f fxpylxlyldx
A

In particular ,

F-xp, Cal H : = Pf X sad yay }
= f
.

! fx.ly/xlyldx .



Remark : If X and Y are independent,
then
fyyycxly) = fxlx) .

(since in such case fcx, g) = fxcxlfycy)

Remark : One may view

p{ XEAIY - y }
= lying pfxettfy.dk He }

=L;ig PSXEA , y -says yes}

p¥Ysyt



Example 1 . Suppose the joint density of X and Y
is given by

fans , = f
e
""

e
-

Yy if x so, y > o
o otherwise

Find Pf X > I / Y = y } .

Solution
.: fy (2) = £! f-Cx , y ) dx

= f! e-"' e-Yy dx (if boo)

= - e
- YY

e
-yl

's

X= O

-y
= e if y > o

.

Hence for y so
,

fxiycxin -- ITT, = e-
"

%
if x so .



Therefore
pg x salty } =/! e-"4yd .

= - e
-Hy f

w

x -- I

= e- % if y so
.

Be

§ 6.7
.

Joint distributions of functions of ru. 's .

Setup : Xi
,
X. are joint Cts with density

Fx
, ,
*
""K)

.
Let Gi

,
82 : 1132→ IR

.

Let Y, = G.(Xi , K) , Yi JI Xi, K) .

Find out thedistribution of Yi , Yz
joint



Thmz . Assumptions : ① Ki
,
x. can be solved

in terms of Yi, Ya .

③ Gi
,
9. have ets partial derivatives

and

a. ×, : =/ IIT IIT
:*

. ÷. I
= :*

,
:*
.

- Tex
. :* .

*

Then Y
,
Y, have a joint density

Fyi
,
y, Gi , b)

= fx
,x.
Hi
,
xD . I Jcxi ,w/

"

-

mmmm

Example 3 . let Xi
, X. be jointly Cts with

density fcxi , xD .

Let Y, exit Xs , YE Xi -X . .

find thejoint density of Ya
,
Ya

.



Solution : Let Gidi , 4) = Xitxh

Gzlxi, XD - Xi - Xs .

• If y , = XITXL
Yax, -K ,

then 4 = 4th
{ xr=h

• Jai,xd=/I¥, IET
¥

.
:*!

=L : :L
= -2

.

• fy.y.la.lk) -fcxi.xy.J-cxi.x.si/=fcxi,XD/z=ffYitkz,YiI)/z
.
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