
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday, 9/27 I

Random variables
,
continued.

Recall : a random variable (ry) X is a function

on the sample space of an experiment . (That is,
an rx gives a number to each possible outcome .

Example 1:
(a) If the experiment is "roll two dice ,

"

we

/can define an rylbY
X(w) = some of two numbers on die in

outcome wo

E
.g . X(13)

= 4
,
X(52) = 7.

(b) If the experiment is "shoot 3 free throws ,
"

we might define
z(w) = #of free throws made in w.

(c) If the experiment is "play the lottery,
"

we

could define
Y(w) = amount won for a given ticket w.

Also, given an ry
X and a number x

,we
define

P(X = x) to be P(Sall outcomes w with X(w) = x 3) ·

Example 2(a) Example Ital above, if the dice
are fair

,
we have

P(X =8) = P(517
,
26
,
35
,
4453
,
62
,
713)

C

= 7136' 19.44%.

(b) In Example (b) above, if the shooter hils 8070
of the time

,
and the shots are independent, we

hax(z = 3) = Plall shots made)
-> (
.8) = 0 . 512 .



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
New definition :

given an ry X, we define

the expected value E(X) of X by

E(X) = x P(X = x 1 .
all possible
valves ofX

Note that EIX) is a kind of "expected average"
of Xo

Example 3 .

(a) In Example 3/2 (a) above
E(X) = kP(X= k)

k=2

=> 2P(X= 2) + 3(X= 3) + .. + 12P(X= 12)
&

xwrite out
-> 1 - 58+ 2 - 58+ ... 11 :3 + 12 : stthe outcomes

and count
each exent - 7

.

(b) In Example 9/2 (b) , we showed last
t I-ime the

P(Z=01 = 0 . 002, Plz= 1)
= 0

.
096
,

P(z= 2)= 0. 384
,
P(z=3) = 0 . 512.

Sq(Z)
= 0 . 0 . 002 + g . 0 . 096
↑ 200 . 384 + 3 . 0 . 5/2
= 201

(c) In the
game

wordle
, you have 6 guesses

to guess a word . Let W be the rx. of



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

03
how

many guesses
it takes to win lassuming a winl .

Suppose What probabilities :

X

0.0002

0
.0567I 0 . 2266

0 . 3310

0. 2391S 0
. 1172

Then
E(w) = 1 - 0 . 0002+ 2 · 0.0567+ ... + 6 : 0 . 1172

->
.
0161 .

Question : could we have done Ex
, ampee39h) above (free throws) without having

know P(E=0)
,

P(z= 11
,
P(Z= 21

,
P(EE) ?

&ntuitive answer :
The shooter hits at 80%, so on the

first shot we'd expect 0 .
8 shots made out

of 1 . same for shots 2 and 3
, so

we'd
I

expect that, out of 3 shots taken
,
the number

made would be

0 . 8+ 0 . 8+ 0 .8 = 2 .1
Isame answer as beforel ,
Next time : why this works .


