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44GeneralAmericanderivatives

In T T 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



Need theorems to justify calling it a price

IDEI
At time n buyer picks z eSn as an exercise

strategy

If TEN buyerwill get Coz
Present value at time n ft Ge

If 2 0 buyerwill get O

So in either case buyer will get present value

teen IE Ge
ofwhatyou'll

the European case price is qq.in y
ugh

So in this case the price is

Yes En then HE Ge

assumes buyer will choose t

to maximize their value



This doesn't prove it deserves to be called the

price And the intuition is weak based on

symbolic similarity to European pricing formula

We will have thus later that justify

calling this the price

For each n choose the Jn so that

Un Years En teeny E GT

En t et en attn Gen
Then at to is called the optimalexercisetime

Need a thin tojustify
this name Alsoneed
a formula for It



140
LemmaN4

VN GI
PI
p may E ftp.eny G

at time N we knoweverything

Yet teen En G

YES TEN E N so

VN YES FENCHIN GT

YES I an GN

CineGt and Gt 30

I EN GN LEEN GNt E GE
So VN E Cont
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Now let E N196 03 01 66 0

Then I e SN so

UN YES TEEN GN

I E N GN
But E N iff Gn o so E N Gn 03

Thus

VN 1 Gn o GN Gut I

Expl421 again different question
N 2 50 4 a 2 d iz r

Consider an American put w strike price K 5

Find the price pre Vo Vi V2

Con g Sn g s 5 s

Gn 5 Sn
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VN GI
V2 GI 5 525

V may E L t see atif Ge
Ist timesthat

Find the e that maximizes this
timeof

first tail

Will learn how to do this later at offter
For now the answer is Emin

n 1 En i

V É I z ez art GE

V lil É I Eez Carte GE IN

É I I 2 Cert G E E I

E U I Ed p UG D qUCI D

Uli 1 UH 1
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Uli D

Ill 1 p in 2 2

I ez 1,11 0 Uh D o u

Uli D

2 4 1 2 I D e 2 223

I 2 2
1 1 I

U ft 1 certain Geta 51

fi Ga fi 1
5 52 1 f

V i I O I I

V C D EL U IE I É UH ED

F Ufl Dt que D

I Ufl 1 UH D
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UC 1 1 G dependsonly

i i D I UH D Eas
G C l

UC 1 D

I fi 1 I UH D HH G C l D

G C D

V C 1 G C 1 5 SIX 3

Vo Yes É t azzCHI Ge
Call sttimes

Find the e that maximizes this

Will learn how later

In this example the same Tt as before maximizes it

Vo El teezzatret Get

EL I É t
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Vo Tell M t t Tell 1 t I i i fact 1

fi D
z G C D

I ft
D o

4 E 6211 1 t F EM Hi D

y
in n 2 F GEET

Is6211 1 G G

Is 5 5 1 3 5

Is 35

4o
Iv

EifE
3 if E I 4

Vz f S

In the binomial model w o consumption Ch 2

we saw we could replicate any terminal

wealth That is if W is any random

variable there is a way to trade so



1540that Xn W

But in Ch 2 could we have replicated

any wealth process If Wo WN is

a stock proc is there a way to trade

so that Xn Wn n No not in general

When we trade our discounted wealth is

a P mart So if IF is not a

P mart then we can't replicate it

But can we replicate any such process
in the model of Ch 2 Suppose

W Wo WN is a stock proc sit

is a P mart Is there a way
to trade so that Xn Wn n Yes

Just replicate WN Then since IF is

also a P mart we get


