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galyzesomeRoulette bets

Sample space for American wheel

S = 50 , 00, 1
,
2
,
3
,
4
,
5
,

6
,
7
,
8
,

9
,
10 ,

11
,
12 , 13 ,

14
,
15 , 16 ,

17
,
18
,
19
,

20
,
21 ,

22
,
23
,

24
,

25 , 26 ,
27
,

20
,
21
,
30
,

31
,
32 , 33,

34
,

35
, 36]

Each number is equally likely

with probability -38



(35 : / payout)tupIt $1 on
7

.

Suppose we

Let I be the
amount wor

or lost .

- I if w 27

X(w) = E35 if w
= 27

Then
,

E[I] = (- 1)
· P(E = - 1)

+ (35) . P(E= 35)

=(- 11(2) + (35)(55)

-26
ragewe lose 3 .264
per dollar bet



the casino pays 35 : 1 on

a straight up bet .

What are the
real odds

Sie the odds against (8

Here the event
we are

betting on is 2 = 5273 .

P(E)
odds against E

=

F)
= o
= 37

T

The odds against are 37 : 1 .

What's the expected value

if the casino paid 37 % 1 ?



The new random variable is :

- 1 If wF27

I(w) = E37 if w = 27
P(I = - 1) p(I = 37)

Then
, - -

z(I] = ( - 1)(5) + (37)(35)
= 0

So if the
casino paid

37i) on a straight up

bet everyone
breaks

even in the long run .



⑱bet (2 : 1 payout)

Suppose we bet
$1 on

the third column .

So we

are betting on the
event

E
= E3 , 6 , 9 , 12 , 15 ,

18 , 21 ,
24
,
27
,

30
,
33 , 36] .

Let I be the
amount wor

or

&st .

Ther ,

- I if we E wet
meansE /- (w) = w is not

2 if We E in E
-

WEE

means

thatwis in E



Then
,

E[X]=(-1) - P(*= - 1)
+(2) . P(1 = 2)

=(- 1)(58) + (2)(55)

= -26

So on average wa lose
5 .
26K

⑱per dollar bet in the
long run .



What are the true odds

for E (ie the odds against z) ?

26/38
It is =-=

P(E) 1438
=

Fe
If the casino paid

13 : 6 On

column bets
then the

expected value
world be :

(- 1)(58) + (= )(8) = 0

Then everyone breaks
even

in the long run .





CrapsW
the main bet in craps is

called the pass line
bet

.

People place their
bets

on the table
and the

game
starts .

Suppose we put money
line

.

on the pass

Y

Y SL
S EMrandeaLO pass line
> ⑪

m1
E & 0~
our c6

= us ~L 3 0
↓Vis

friend



Some player (called the shooter)

rolls the dice
.

Two 6-sided dice are rolled .

The first roll is called

"the come out roll .
"

arther in"i ethis
G

the pass line
bet

.

"natural"



this
2

:

If a 2
,
3
,
0012

roll
isis rolled

,
then we lose I called

the pass line
bet

. "Craps"

cuse 3 : Suppose a 4 ,5 , 6 , 8 , 9 , 0 . 10
--

is rolled .
The number rolled

is called the "point
.

"

Now the

dice are rolled over and over

again until either
7 is rolled

or the point is rolled again .

If 7 comes up first , then

we lose the pass line
bet .

If the point comes up first

then we win the pass line
bet .



· After one of the 3 cases

above occurs , then the game

starts over with a new

come out roll .

· The casino plays (i) on

a pass line bet .

-

Let's see some example games

-

↓



7 is rolled on

come out roll

game overteWe won $2
-

bet

3 is rolled on

come out
come out

roll[
game over

roll

WW we 1st $50O
·

oI



-
-

-

/$100

/P6 is pointE6 is markedon table before 7

game keeps

going untilS7 Or 6 happens again


