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Review

• Sums of independent v.v. 's .

(1) Both X
, Y are discrete .

P×+y (a) = YE Pxfa
- y ) pycy)

= Py(a-✗I Pxcx)

⇔ Both X and Y are cts
.

f-
✗+y

(a) = [f×(a-g) fycy ) dy
- is

= fyfa-xlfxc.cl DX

• Conditional distributions
.

1. Suppose both X and Y are discrete
.

The conditional prob . mass function of ✗ given Y=y
,

is given by

7×1, can
=

P{ ×: " / 4=1 } = ;;;Y- ,
provided Py( y) > 0 .



2
. Suppose that X and Y are jointly cts with

density fcx , y ) .

Def . The /c.onditionaldensityfunutroriofx-FEE-n.isgiven by

fxiyc.ch ) : = §;÷ ,

provided that fy.CH >0 .

Def . For Ae IR
,

the conditional prob . of
✗ taking values in A given Y=y is given by

p{ ✗ c- A / 4=9 } = ffx.ly 1×14 dx
A

In particular ,

E-xiyla / H : =P { ✗ ≤all y=y }
= [ § fx.ly (Hy ) dx .



Remark : If ✗ and Y are independent,
then
fxyycxly ) = 7×64 .

(since in such case fcx, g) = fxcx)fy( g)

Remark : One may view

p{ XÉA / Y=y }
= him p{ KEA / yes 'kY+e }
{→ ☐

=÷"¥;÷:¥÷→



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

f-a. g) = {
e-
%
e-% if ✗ so

, y > o

o otherwise

Find P{ X > 1 / Y=y } .

Solution : fylH= f- ix. g) dx

= [ e-
"'
e-% dx (if not

= - e-
✗↳
e-Y /
°

✗= 0

= e-
"

if y > 0
.

Hence for b. so
, -xly

f×µ(His ) = ¥;⇒= e ly
if × >o .



Therefore

p{ × > ± / Y=y } =[ e-"% dx

= - e-
His /

is

✗ = ,

= e-
%

if y > o
.

DE

§ 6.7
.

Joint distributions of functions of ru. 's .

Setup : Xi
,

Xs are joint cts with density
f-
×
, ,
*
(✗ " ✗4

.
Let Gi

,
92 : IR

≥

→ IR
.

Let Yi = GHi.kz ) , 42=94×1, XD .

Find out the distribution of Yi , Yz
joint



-1hm 2 . Assumptions : ① xi.kz Can be solved

in terms of Yi, Yz .

③ Gi
,
Ga have cts partial derivatives

and

E. xD : =/ ¥4 9¥
,

:÷
. :÷. /

= :* :÷
.

- :÷:÷
.

⇔

Then Y
,
,
% have a joint density

fy.int?uYD=fx,x.cxiiK)./JCxi,xD1-l
ummmm

Example 3 . let Xi
,
Ha be jointly cts with

density fcxi , xD .

Let Y, = ✗ it Xi , Yi Xi
-ka

.

Find thejoint density of Ya
,
Ya

.



Solution : Let 9,41 , Kel = Xi -1×2

921×1,114=111-1/2 .

• If Y , _- XHXL ×
,
= 91+1,2

yi-x.in
,

then

{ * = 9¥
• Jk,k)= / 2¥, 2¥,

:÷ :*
.

/

=/
' '

i - i /
= -2

.

• £4,4, ( 4. b) = fcxi , K)
- / J( ✗ i.a) It

= fcxi , XD/2

=f( 1¥, "¥ ) /2
.

☒a


