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# Suppose you flip a coin

three times . For every head

you lose $1. For every
tail

You win $2 .

Let be

the amount won or lost.
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probability function p(R) = P(*= K)

1P(x =k)
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The expected value is :

E[E] = ($6)(t) + ($3)()

+ ($0)(5) + ( - $3)(j)

=
-

If you play this game many
times



on average you expect to win $1 . 50

per game.

-

What's the probability you win

something when you play ?

P(20) = P(
= 3) + P(* = 6)
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If you played
this game

1, 000,
000 times you'd

expect to
win around

(1 , 000,000)
($1 .5) = $1 , 500, 000
~

=
(E)



# LetE be an event.

Define
"odds against E" =P
This is what casinos quote
when they talk about

odds

payouts
-
Ex : Suppose you

roll a 4-sided

die. Let E be the event that

a 4 is rolled.

·inst)=S E
This is Written 3 :



Convert back to probability
-

against-
-If odds against E
is 381 then

=







Sample space of Roulette
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green = 2
of them

red = 18 of them[black = 18 of them

Each # equally likely
with probability //38



Eightup
bet (35 : 1 payout

Let's say we
bet $1 on

What's the expected
value

of this bet ?

Let I be
the amount wor/lost

I S
$35 if w = 7

#$1 if w+ 7

wis

6 z(E) = ($35)(35)outcome
from wheel

+ (-$1)(5)
=-26 k



So on average with many
of

these bets you'd lose -5 .
264

per spin .

You'd lose 5 . 26 % of your

bet each time on average

The casino pays less than the

"Frue odds" or "odds
against"

What's the true
odds here ?

Let E
= 57}

odd in=P
E

37 :

What would the expected
value be if they paid 37 :/

if you win ? It would be :



($37)(5) + (-$1)(2) = $0

On average you'd even
over the long run .↑

#win/lose

-

Elbet (payout is 1 :1)

Suppose you bet $1 on red.

What's the expected value ?

($1)(i) + ($1)(58)
in Nose



=-
On the side :

P(win) = 18/38
= 0

.
47

P(lose) = 20/38 = 0 . 53

Thatare the true odds !

E= red # occuring

inst=
E

If they paid you 10 : 9

on your
win what would

the expected value be ?



+
win

This would make the

game "fair"

-


