
Example : Vending machine . Candy
bar costs $0.85

Put in a dollar . Three things can happen
• Get a candy be-

and $0.15 in change . Happens 80% of
time

• Get a candy bar and no change . Happens 16% of time
• Get candy bar and our $1 beck . Happens 4% of time
what is average cost of candy bar?



$:¥÷i⇒$ I 0.16 16
-

$0 0.04 4

Mean cost = 8010851%611*-3+4000 = 0 . 84
= ¥0(o .85)t YEO ( 100) -1 ¥ (0.00)

ted 0.810.857+0.164007+0.046.007-1



Definition : If a random variable X hes values Xi , Xz , . .. . Xn

with corresponding probabilities pi ,Pz , - - - Ipn , then the

expected value of X is

E( X) = pix , + pzxzt - - - tpnxn
-

Example : Coin flip game X= amount won

a) Heads-win $5 Efx)=I(5) + {(1) =3
Tails- Win $1

b) Heads- win $4

Tails- Lose $3
EH) = I (4) t IC-31=0.5



c) Heeds us win $5
Tails- Lose$5

E (X) = Ecs) + If⇒ =o ←
G- is perfectly
fair (favors neither

person)



Example : Roulette . 38 numbers

Put $ I on number 4
.

Lands on 4→ Win $35

Anything else→ Lose $ l

E (x) = Is (35) t (- l) = Eg = - O . 05
← Not in our

favor



Example : Lottery . 10000 tickets ,
I wins

9999 lose

winner guts $1 million , losers get nothing
How much should they charge to make this fir?
C= cost of ticket .
E ( X) = o

.ooo, ( 1000000 - C) t 0.9999 ( O -C)

= 100 - 0.0001 C
- O

.
9999C

= (OO - C If game is fair

- c = 100



Variance (standard Dev of Random Variables
-

$9¥o÷÷µ"⇒ men -- cosy

$1 0.16 16

$-00.044

Variance =
80 ( 0.85-0.8412+16 ( l - 0.84/2+4 (O-0.845
-

100

= 0.8/0.85-0.845+0.16(l - 0.84) -10.04/0-0.8412



Definition : If X is a random variable with values

X. , Xz . . -- , Xn , corresponding Probs pi ,P2 i - - - i Pn , and expected
value E ( x) =u, then

Variance= 04 X) =p,( Xi-M)Ztpz(Xiu )? - - -it pn (xn-up
-

Standard Dor = J (X) = ✓Variance
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