
 

feature II

Recalli X is a discrete random

variable of its range is contrable

If X is a DRV then a

protein function pmf for
X is

a function f Ex
such that
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Let X be a discrete random

variable

with range
x ix x 3 The expected

value of X
is the average of the possible

values of X weighted by their
mdurdualprolahiths

That is if X has probability
massfunchoir

PCX x then the expected value
is

P
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Note that Efx need not be on the

range of X For example suppose our

experiment is flip a coin So S h 4

consider the random variable
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we have a proeability distribution
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What is the expected value of a roll

of a die
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EI Consider the following game

a fair die is rolled
if the roll n is 7 3,5 you win 2 n d'ollus

if the fol n 44,6 you set nothing

of



Howard much would you pay
to play one round of

this game

Ansmeri We consider
the expectedv alue of

the game Let W be the discrete random

Uorrable winnings so range w o 2,4 6,0

P W o
for a roll 1,46

p w 4 46 roll 2

p w 6 116 roll 3

p w 107 46 roll 5
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So on average you should expect to win

13.33 so if you pay more than that

per road you shouldexpect to
lose money

µ game where the cost equals
the expected value



game equals
is called a fair game

It also makes sense to have aegatne expected

value if some of the
values of X are negake

Expectation of A function of a random
uarahIos

goscrete

Suppose that X is a random variable

with range x Xu as 3 Ee R If g RNR

is a function There g X is a discrete

random variable as well

The possible values of g x are

range g
x gtx GCH gas

some of these may be repeated
if g is not 1 1

If X has probability mass fuchou

p then gk has probability mass factor

btemned by
pfgcxtga.is



Using this
one can show that

X If X is da DRV with range x nai 3

and y is a function with range 6 Edom g then
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Rinkltemiology Efx is also called the first

moment ofGTX E XY x pix is called

the nth moment of X a

Variance Goren a random var X

we can summarize much of the property

of X by two winkers One of them 13 the mean

ie the average of all possible valuesof
X

The other is the variance the variance as a



measure of how spread out the values are

EI X
1 with prod
I with prob 42

and Y too wite prob k
100 with prob Yz

are two D.RU with mean 0 but they willhare

different variances

Defeifef X be a DRV Then
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where u E X
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