
fToliotsatofDy1
1320

mm
5 3.87

5 2

T.IE aAm
X

5
Bo 2

5 1 4 3 dollars

Will buyerexercise option or not

man

We have exactly three dollars

Can settle up and go home

Y doesntexer

Buy 1 B 133 shares

i.e short more shares

getting us 2 dollars



1330In mm
5 755 5 dollars

dowhatever
you

C C 1 I wantthis
money

Withdraw consume In theFeig of Day I

YortfolioatendofDayIfmm 4 dollars

sharesi IS
Suppose buyer didn't exercise and stock goes

up to 52 4

Portfolio on Day 2

mm 4 E 5 dollarslswaresi is.TL

Wealth on Day 2

Xz 5 t C D 4 1 dollar

Justenough to pay buyer who will now exercise



13043Stoppingtimes

DHI A stoppingtime is a random variable

T taking values in 0,1 2 N U a

such that for all ne o N B the

v r Izz ng depends only on E En

Think of a like a random alarm that goes

off at time t If t o then the alarm

never goes off

Can you hear the alarm when it goes off

At time n you only know E En Is that

enough to know whether ten or not Yes

because Ige n depends only on E En

I e o depends on nothing so should be

a constant either O or 1 i.e Plz 07 0 or 1



130Expt
N 2

Imagine I bought a share of stock at

time O I plan to keep it and sell it

at time N 2 But if at time 1

it's about to go down I want to sell it

before it does

My mathematician friend says that's

impossible I say no I can write down

the time I want to sell I want to sell

at time
I if 32 1

2 if 2 1

She retorts that t is not a stopping time

so I will not know when I happens and

therefore won't be able to sell at time I
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Why is t not a stopping time

f 2 0 O

1 2 1 lil 2 14 1 1 1 1

so I e iz depends on z

Not a stopping time

Expl
N 2

y
mind 0

I time of the 1st tail min n En I

T C 1 17 I
Thi n of a I EET 1
TCI 1 2 a if i 1 32 1
TCC 1 D

Is a a stopping time

I 2 0
0

IET i
I
E i depends only on E

Yes a stopping time



If Un o is a stock proc and I is

a st time then the stopocess is

Unne No

E4 tl continued
N 2 50 4 4 2 d r

Consider an American put w strike price K 5

Let X be our wealthprocess when we use

the hedging strategy Xo Δ C from

Them 4.2.2 Let

min n En 1 time of 1ˢᵗ tail

Let Un 1 Compute both Un and

Unie

By Them 4.2.2 Xn vn Sn where the

Un's are defined recursively in Them 4.2.2



130
Un En Xu E Xn

computedtier CE

Xo Vo So v0 4 1.36 U0 1.36

X v Si

X Ch v 8 É U i 825 0.32

X C1 v 2 5 U C 1 2.40

X v2 S2 5 Sz

Xz 1 1 v2 16 0 U z i 1 0

X2 1 1 X C 1 1 V2 4 I

Uz 1 1 Ual 1 1 E I 0.64

XzC 1 1 V2 I 4 U2 1 1 Gf 2.56

lu.name 1 u 1 E



1390U on Uo 1.36

Mine Eli
see above

Uae

U2ne lil Azazel lil Uzun lol

U2 1 1 O

U ane 1 1 Manta 11 1 Aziz 1 1

U2 1 1 0.64

Uane f l 1 Lanza p lol Uan l l il

U C 1,1 2.40

U are 4 1 42 nee 1 C l l Uan C1 1

U C 1 17 2.40

done 1.36 Une EE
O if 3 32 1

um
I
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Un II
Un is not a P mart because of the

consumption

Recall that C Co C co o c
0 if E l
7 if E 1

Under P investor is indifferent between stock

and money market This is what made their

discounted wealth a P mart before we

introduced consumption

But now if 1 the change in wealth

between nel and n 2 will have a decreasing

component that has nothing to do with the

stock or the money market

It turns out Un is a P super mart

We'll prove this shortly



On the other hand with T as in this

expl Un is a F mart

We'll prove this later

This is because Unni never sees

the consumption If 1 then 2 1

so we never see the change from time

nel to time 4 2

MÉTITc be a trading strategy Let

X be the wealth process generated by Xo D c

Define U Uo Un by
of all consumption

II t.EET
I presentvalue at time 0 of Xn

Then U is a F mart
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PI adapted

on E i En

En Until EL Ina t.gg
ydependsonb

Ine En Xm É II
him En Ctrl Xu Cn onSnl on Suti

E IT
art et rien en ons ÉÉÉ

E IF

Ea Ea E It

It Id ET U n E



1 4 0 c be a trading strategy Let

X be the wealth process generated by Xo D c

If Cn o kn then Ifn is a B supermart
E submart

PE
adapted

Let U be as in Them V4.3.1 Then

LEFT EnLune q.gg
doing b

EnLune E.FI
un É.EE

É EEE
EE É It a
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Tum4.32COptionalsamplingPartI
Let Unto be a

surging
and a

Submart

stopping time Then Units is a supermart
Csubmart

Pf omitted smart

Thm4.3.3COptionalsampling Part

pp
Let Un Éo be a supermartTand t a

Submart
Mart

stopping time Then

El Una E E Un An

Pf omitted
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44GeneralAmericanderivatives

In T I is a st time and In

50 all st times

3 all nonzero st times afE.jo r Ex
Sn all st time t w P T N or a a 1

G Go Con adapted
I intricalepocess of the Amer deriv

Pays Con if exercised at time n

Gn g Sn in the previous section

DefnN4LI
The process of the Amer deriv is

Vos VN.where ff.fm msE
why

vaisdapted.ve sEnlt enscF nGe


