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Discrete Random Variables and Probability

Drowbutrons
DRV

Recall that a debate rand anvarrahle X
is a function that assigns real values to

possible outcomes of a sample space 5 and

such that the range of X is finite or

qe
A probabilitydrstribution for a random

variable X B a description of the probability
associated with the possible values of X

For a DRV this is often just a lost of the

possible outcomes together
with probabilities

foreach more complicated situations
a formula

E Consider the experiment where we toss

three fair coins Let It be the random

Varouble of heads



The range of H is

range o 1,2 35
so H B a DVR
The probability distribution
is green by
P H o P t.tt 48
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Sometimes a probability distribution
can

be conveniently described by a function called

theprotabrklymassfuncts
Definition Let X

be a discrete random

arable with range
X ix z 3 Then a probability

massfmation B a function f such that
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EI In the coin tossing experiment we can

set fly CI
q

Note Yg f 318 t 31st 48 1

CumulatneDBarbutronfmation
Another way to describe a DVR is vra accumulate

distribution function

Def Conan a DVR X and probability wars

function fad the cumulative Distribution Function

of X is defined to be

FCx P XE x
this

Note that Gren a cumulatne distribution
fuchou

Fx for a DVR we can recover the

probability mass function
as

f xn F xn ffxu.it
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Cumulative distribution fuatrons satisfy the
following for a DV Rt

1 Fox PIKE x
Hxi

e OEFCx EI

3 xey It f Cx
c Fly

we can hare a DVR X with

Range i 2,3 and Phx ink Kh

Then Fini Eg 2

In patrular fig Hut 1

Mean and Variance of a RR V

Two numbers used to summarize a profalmity
distribution do not determine it uniquely

1 et X be a DVR with prole mass function

fad
Mear lexpeated Value

T EW x fix



O
is the average of the outcomes weighted by the

probability

Variance

oEVCx Elx uE Cx ultra
x2fC uz

measures the spread of the possible outcomes

how much they yary away fromthe mean

mean

low varrance
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Trueman

harsh variance



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 1,4 6 you set nothing

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 41 46 roll 2

p w 6 116 roll 3

p w 107 46 rolls Escax

So n ECW f Ot Yo 4
t lo 6th

4 t 6 t 10 20
6

6

S 3 33

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

is called ai fair game

we can also compute the variance of the game
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