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U x log x X 4

Find Δ that maximizes E U X2

a 07 or

U is strictly incr strictly concave cont diffible go
U x for x E 0,00

Mo U 07 0 mg U o 0

I Cyl U y Ma Ma a a

o n 0,00

y U'ex x fy
I y ty for y 0,00

I 10 0 I 07 0 Isy no y o

do n a 0

Xo 4 a

Solve E G I 115 4 for 1 0 Ex
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4 ECG IASI EL G G
ELI I 7 4

Define W I XE I E
If we replicate w then we will get
Xo 4 and X2 W and this will

maximize EL logXz
Calculate W so we can replicate

W 4 44A
Who 4atri.PE E.PEgEEiptw

W 1,17 25

W I 17 25

WH1,1 25 509

WH I 1 25 t 25
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3.4SummaryRaden

NikodymderivativeofPw.r.t P

Za Tplf É I oddsof heads

For
any riv Y ELY ELZY

Radon Nikodym derivative process Zor Zn

Zn En Z Zn Z Z 1

zag
Pp É Itf of sin 0T

C 1,13 first nflips
match 0

If Y Y E En then

Emly ImEm Zny for men

Taking m O ELY El Zay

State price density G Fyn



If wter and VN 1 at

then Vo G at P wt

For any VN V E GUN

State price density process Go Gn

Gn FI Gu G Go 1

For any Vn Vn In En Gun

According to our book a utility function is

a nondecreasing concave fume U a a IR

where a E E o o We say UK o Vata

Uf a GI UK and Uco fly UG

The book goes on to say they assume U is

strictly concave on a o



1240We assume even more

a t o

U is strictly increasing on aid

U is continuously diff ble on a a

My U'lad is fig U x E o o

ma U'la hiya U'la e mo so

I X ma ma a a I ly a Vy ma
strictlydear bijections

gtfdjfta.tt sa be give

Solve E GIGG X for X 0 efts
Define W I XG

Let X H replicate W

Then X Xo and the strategy Xo 0 7

produces a final wealth Xn that

Maximizes ELUCXN

HWi3.2.3.4.3.6PL



S4.2Non path
dependentAmericanderivativelf

g to a IR then a European option to

get g Sn at time N is modeled by

Vn g Snf g Sn v0

eg call g s s K put gist k s

An Americanoption allows you to get

g Sn at time n for any n of yourchoice
Idependsonly on current stock price for now

non path dependent

Never worth less than the European version

The difference in value is the earlyexercise

Tontines
worth the same as the European

version e.g American call will see later
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Story
American options have become popular on

Reddit Peoplehave to exercise by 4pm ET

to give seller time to plan their day
New Portfolio 2.0 app
Cash flow tab removed No more integration

of derivative securities

Besides the initial transfer you can now make

one withdrawal each evening after 4pm ET

BALANCE O can be negative inwhich
case it's a deposit
The amountwithdrawn on

Day n n o I 2 N D is
Cn

C Co Ci Cz Cn p adapted
I consumption process
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New recursion for wealth process

Xn wealth at beginning of Day n

Xn Itr Xm Cn OnSn On Sat

New trading strategy Xo D C

Think replicationof non path dependentAmer options

Let g o a IR be given Define unis gist and
vacs gas v punt lust t g rate dst

Let
guess unified and

Cn s un1st punt us t quit Ids

Choose Xo Vo So On Sn Sn and Cn Cn Sn

Then for all n

Cn 30 and Xn rn Sn

Consequently Xn g Sn for all n

PE Will prove later
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Then 4.2.2 gives the seller a way to hedge

an American option But is it the cheapest

Will think about that later

4 a z d z r

Consider an American put w strike price K 5

Find the hedging strategy Xo Δ c from

Them 4.2.2

g s 5 s

v2 s 5 5 p q
v 1 5 s v v2 25 v2 Es

Vo s 5 slv Ev 2s Ev Es

Xo vo So v 4

v 4 1 v v 8 Ev 121
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v 8 C 3 V E 167 E 4

while we're'athtmastastiT
c s v s EATER 0

In general calcate

rn is ges r Prat us t frat Cds

arb

If b is wax Cn is 0
If a is max cuss a b

V 2 3 V E VA t VI
3 r E E 3 v2 3 differentfrom

the Euro version

C 2 3 2 1

v 14 IV E E E 3 Iv Est 3

Iv31 35 1.36 Euro putworth 6.96
at time 0

Co 14 O
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Xo Vo So ro 4 1.36

Do 8.147 VIII 6 E 3

I 2
E

D S CS

8 D 8 8 711th I

o c n 8.12 IÉ 1

Co co 4 O

C c Si

C i c 8 O

C C 1 C 2 I

1 136,0 100,017,616,67
Do Yo



Narrative of hedging

Sell American put for 1.36

Make initial deposit Xo 1.36 35
OnDay O buy Do Bo shares

i e short 310 shares

Withdraw consume Co 0

In mm at end of Day 0

32 33 4 3ft 2 1031301

237

PortfolioatendofDaymm 2335 I 3.09
So 4

sharesi 3
Suppose stock goes down between Days O and 1

So 2 in mm 337 I 5



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


