
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Friday, 1014 -D
Random variables and expected value
Recall : a random variable (ry) is a function
on a sample spacee.
for now, all rv's are discrete (i.e . take on

only finitely or countably many values)·

Given an rv X, we define the probability
mass function (pmf) for X to be the
function

P(X = x)
las X ranges over possible values of XI .

Example80% free throw shooter makes
three attempts. Let I be the number
mache

.

we've seen that :

P(z=0 = 0 . 008 P(z= 2) = 0 . 384
P(z= 1) = 0 . 096 P(z = 3) = 0. 512

We also saw that

P(z= = ) = (8)1 . 8151. 213710-E53).

Definition : Given an ry X
,
we define the

expected value E[X] of X by

E[X] =
all values

* · P(X =X)

X of X

↑he idea Ithink about it) : E[X] is "what
I/

we expect X to be on average.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

Example 2 for E as above,

E[z] = E . P(z = z)
all values
= of Z

= 0-0
.
008 +5 . 0 . 096 + 2 - 0 . 384 + 3 - 0 . 512
= 2

.
%
.

Example 3.
Roll a fair die; let N be the number

showing . find E[N].

Solution
E[N] = n · P(N= n)

= 1.5 + 2 - 5+ 3. + 4. + 5 .5 +6 . 5
= -(1 + 2+ 3 + 4 + 5+6)
= 3

. 5 .

Example 4 .
Roll two fair dice ; let to the sum of
the two numbers. Find
(a) the prf for Ti
(b) [[T].

Solution
(2) The sample space has size 36 . The
possible values of Tare 2 , 3, 00 ., 12.·
we compute, for example, that

P(T= 2) = 15113) = 136,
36



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑤

P(T= 5) = 1914
,
23
,
32
,
4131 =/36

,

36

P(T = 10) = 1346
,
55
,
6431 = 3/36

,
etc.

36

Using all
these numbers

,
we find that

ELT] = P(T= t) = 56+...+ ... 36 +...
t =2 DIY : fill in missing

numbers

= I
.

Exampled . Here's a cardgame :
You draw a card at random from a standard,

52-card deck . You win $8 if you draw a
face

card or an acc; you lose $3 ifyou draw

a h through an 8; you lose $6 if you draw
a 9 or a 10.

should you play ?

solution .
LetW be the ry of how much is won
It0 for a loss).

Then
, in dollars,

#) )= 8 . P(win $8) · 3 . Pllose $31 -6 - Pllose $61

7
= 8 .z = 30T3 -6= 3221-12 = - 1/13 :

You'd expect to lose, so you shouldn't play.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

#

Example 6 .
A fair coin is flipped until it lands tails ·

Let X be the ry that records how many
flips it took.
(a) Find the probability mass function.
for X .

(b) Find E(X) .

Solution
.

To say that
it takesi flips for the

coin to land tails is to say that
:

(1) The first i-I flips land heads;
(2) The ithlands tails .

Each outcome of a single flip has prob . 12, so
P(X = i) = (Y) :

So

E(X)= iP(X = i)

=
use Wolfram

Alpha, Mathematica
calculus

,
etc


