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Review
.

• Cov (X , 4) = E [ H - E-1×1)( Y-EEH.lt
= E- [ XY] - EEXIEEYI

.

• It is bi- linear
.

• Cov (× , 4) = 0 if X
, Y are independent .

• If Xi, " ^

,
Xn are independent, then

Var / X , -1" - + Xn) = É Var (Xx )
.kit

§ 7.5 Conditional expectations .

Def . If X and Y are discrete
,

then

the conditional expectation of ✗ given Y=y
,

is

E- [ ✗ 14=91 : = ¥ * P{X=x / Y=y }

provided that p{ 4=9 } so .



Def . In the case when X and Y are jointly
cts with a density fix , 91

,

the conditional

expectation of × given 4--9
,

is defined by
E- [ X / Y=y1 = /% - f-Hyatt dx ,

- is

provided that fy ( Y ) > °
,

where

fwy him = fg%- .

Example 1 .

Let X
, Y be jointly cts with a density

fans ) = {
e-% . e-% if ×

, y > o
,

o otherwise
.

Calculate EEX / 4=91
,

y > 0
.



Solution : fyly ) = fcx.is) d. ×

= [ e-
×"é% dx

=
_ e-Hye-× /

°

✗ =o

= e-
, if y > 0

fxfy (x/ g) = FAI
fy.ly )

= e-
×"
/y if ×

, Y > 0
.

is

E[HY⇒t=f xfxlylxts ) da
- W

is

=)
,

× . e-
%
/y dx

is

t-n-b-Partx.ge?hsj1I!-Je-*?dxi
= 0+1 - yé

""
) /%

= y if y > 0
.



Now write

EEXIYI as a function of Y by

Y 1-> E- [ ✗ 14=91

EEXIY] is a v. v.
,
the value of which depends on

the value of Y
.

Prop 2 .
E- [ XI = E [ EEX /YI ]

Pf . We only prove it in the discrete care .

E- [ E- [✗ 1411 = E
'

EEK / 4--91 - Pylos ,
y

= §
. § x-P / ✗⇒ /F- is } .

-

Pyon

= § § ✗ P{X=x, Y=y}
= % § xp { X=x,Y=y}
=

¥ xp { X=×}
= E-[x1

☒i


