
How many
times do

you need
to toss a fair coin to get to Heads ?

If we toss it n times
,
El# Heads) =

So
,
we want E-- lo

,
n =D . . .

But that's not really answering
the question .

{ X :X, - . . } ii.d. Bert 's)

Tk = Inf { rise : §yXj = k }
The question is : what is Elia] ?



Theorem : (Wald's Identity)
Let {XIE

,
be i. i.d. random variables

,
and let c- be a stopping time

relative to Fn = •Hi
, XD

. If f > o , or if fcxn) e- Lt and Egos ,
then

F- I Éfcxn) ) =
h=\

Pf
.

First
,
assume f- 30

.

El É
,

tan f- F- II. fcxw Ansel

= Elf1×07%11=-1 tinsel

-



F-g. Roll a die , yielding some value D e- { 1,334,50} .

Now not the die D times
,

and add up
the D values .

What's the expected sum of these D rolls ?



E.g. 1 Gambler's Ruin , revisited )
Let inn? , be a random walk on 2-

,
P( Xna = ktl /Kik) =p c- 190

.

Then we can construct it as Xn = §
,
{ k

How long does it take, starting at o , to reach k.to ?
I = Inf {n> 1 : Xn=k }

i. Eft j =
k

p - a-p)
! .

.
-

But this is so if
k
, p

- I have opposite signs .

With p=tz , we coin conclude ECE 1=00 .


