
Let's play a simple gambling game ( like roulette ) again .
. .

but this time with a different betting strategy .

Martingale Betting strategy
• when you win , bet $1 next .

I

• when you lose , double your bet from last round
.

Eg . Outcome : W W L W L L W
.
. .

Bet : If 1

Total : 2

The idea : when you have a sequence of k losses ,
followed by a win , your total winnings over these
kid rounds are

- 1 - 2- 4 - -
-

-

- 2k
- l
+ zk

Thus
,
F Fo is your initial fortune , and en is the

time of the nth win
, Fen = But

. . .



Employing the Martingale betting strategy , your maximum possible
fortune after n rounds is Fotn

.

Meanwhile
, your maximum

possible losses are staggering .

In a k - round losing streak ,
you lose 2k -1 .

This can easily wipe out your entire fortune ,

even for relatively small k .

And lby LLN ) there will eventually
be a losing streak of any given size .

Moral : If you have infinite initial fortune (or loan shark .
.
.
)

the Martingale betting strategy is guaranteed to work .
otherwise

,
it's really dumb .

Historical Note : Why
"

Martingale " ?
It likely comes from an 18th Century Provencal

expression
"

jouga a la martegal " , meaning
"

play like an idiot
"
.

T
Likely derives from Martigues ,
a township near Marseille .

-



Betting Strategies
The game : at each turn, some states is chosen from a finite state spaces .

Eg . tossing a coin , 5- { HI}
tossing two dice , 5=12,3,→ 12}

S comes with a probability distribution v .

The game is a sequence { Zin?
,
of iid S - valued rv 's * zfdv .

The player : The player forms a " strategy " which may have some random
input W

" whims " la rv on the same prob . space as the game ,
but some other abstract state space ) . W , {Zn3E , independent .

She places bets Bn
.

Bn ↳ Bn is the bet on the nth round ,
placed before the nth play= Bnl ) ⇐ { ↳ Bn may depend on the current state
of the game , the whims , and the previous
outcomes

.

' .



The game
: { Zin: iid * distribution v on S .

The player : whims Wmdep . { Zn}n%
.

Bets Bn = Bnlw
,
Zi
,-56mi ,5)

The house : sets the odds V
,

and also the payout function
a :S → [ gas ]

- for each $1 the player bets on s ,
the house pays out $ ✗ Is] when s is

" rolled "
.

Let ✗
n

= the player 's fortune right after the nth round .

The player's winnings / losses in the nth round :

✗←✗← ,
= - l total bet on kth round ) + ( total payout on kth round )

i. Xn = Xo + § (
" "

)
T

k =L

initial fortune
we'd like to analyze ④ net



Basic question : do you expect to increase your fortune at each round ?
II. El Xn - Xn - i] 30 ?

Let In = •( W
,
Zi
,
-

,
2-a)

✗ n -Xn - ,
= - §g Bn ( W ,Zi, - , Zn- is) + Bnlw

,
-2g . - , -2mi,-2) ✗ ( Z)

El Xn - ✗ n-il Fn - if =



F- ( Xn - Xn-11%-1 ] = - §gBnlW,Zi, -itn-i.tt?gBnlW,Zy...,Zn-ys)dls)Vls7--IBnCW,Zi,--,Zn-i,s(xlsIVCs) - 1)
SES

Prep : If the house sets the game odds v and payout functions st .

distress / } ,

then EHn-xn-ilJ-n.it { }
E.g.
The Martingale Betting strategy .

8- { A,T} v - Unifls) ✗ G) =
L

i. dishes]=


