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More on Expectation.

Recall . Let X be a discrete random variable w/ the

probability mass funcion RX.expectation of X is defined as

#[X] =ZRy If the sum exists

Proposition. Let X be a random variable w/ the support [1 , ....,"m]·
Let

o be a real valued function well defined on the
support of X.Then,

[Ig(x)) =g(i)pyk(i)
Problem .

Let X be a r.v . corresponding to the result of rolling
an ordinary fair die.

Define Y= X-2.

Find ETY]

2 : MethodI
. By defin of E.

x y prob Y 01234

1 1 16 Ryly) 13 % 16 %

2016
Ely] = 0 . 3 + 1 . 3 +2 . 3 + 3 . 3 +4 . !

3 116

42 % =
5 3 %
6 4 "6

Method II
. Proposition .

#[] = 11-21 · 5+ 12-21 · 5 + 13-21 · 5 + 14-21 · 5+ 15-21 · 5 + 16-21 -j= 1



Defin . For k= 1
,
2
, ....,
EIXP] is called the

bth raw moment of the r.v . X.

Note. The 12t raw moment is the expectation.

Defin . For a random variable X w/mean Mx=E[X] ,
its variance is defined as

2

Var[X]= # [(X -Mx)]
Remark.

var[X] = E[(X-Mx)2]
= E[X

"
- 2 .M

· X +1)
linearity

=E[X] -2 . ux
.E[x] + 45

Mx
-
- 2 . My

Var[X] = E[X2] - (E[X])
:

Markov's Inequality .
Let XO be a r.v. and let a>0 .

Define the the event A=[Xa] *
the tail event

Introduce the indicator r.v . IIA
Then

, E[X] = E[X - 1]
#A+IAc




