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The Bright Side of ¢ >
Mathematics

Probability Theory — Part 22

Recall: X’ O — R discrete ;, B event with ﬂ3(3>> 0
E(x18) = [XxdP(13) = S5 P(x=+18)
e

Consider Y_O, —> ﬂ{ discrete b = iY = )’l .

/joivﬁ pmf of Xand Y

P(X=x wa Y=y
Define: S(Y>:E(X|Y=)’) - Z ( rl_)(Y:y> )4
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;(Y) . (L —> R is called the conditional expectation of X given Y

and denoted by [E(X l Y)

Example: die throw , (L = i'h---,é}( , X’ a— fR checks if number is even

X(w) _ {1 | ué‘,{'l,‘t/(%

0 , else

Y: (0 —> R checks if number is the highest

() ~§1 0 bz

, else

P(X=x = Y=0) )
{E(X‘YXM) = {[E(deﬁ =2 (XrP(Y=o) ~ = = =5 ) WEY-.SS

= and Y:1> i_ _
E(X|Y=1)= W(X :_—‘;-—:’\ l“‘é
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Definition for (abs,) continuous case: (X, Y> ; (L —> R with pdf }(X,Y):Rem

= Exly=y) = | fonC)

SN

conditional density

[E(X l Y) = 3(\(> = (70 Y is called the conditional expectation of X given Y

Properties:  (a) X,Y independent => [E(X‘Y) = E@Q and
E(xY 1Y) = E(X)Y

TE(XIX) = X

(c) IE (E(XlY)) — \E(X) (Law of fotal probability)









