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Binomial Tree Models
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A Lookback call is idential to a stanard _Eérﬂ)ean call, except that the
Strike price is not set in advance, but.is equal to th_g_@?imum pric%
exper/enced by the underlying assetédur/né the life of the call) Suppose the
stock price . So = 100, u=1.1, d =89 in each of F the next two years, and

one step interest r = 0.02. What is the price and the replication strategy
of a two-year Lookbac § 'L) + Hreb=1,0 ; 4= Hisl-d —[02-04
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Xiangying Pang (CUHK)

ie=T=102"[0bx12.35+0.4x 52| (
=

“lo—9p
%+ = buib] 0.35 chawes GFIQ«»‘L
+ s by e 2L_ g1k choves
- t> hold % howes.

R by et L _pyb Shves
b holol 5 Showes.

MATH 4210 Tutorial 3 30 January, 2024 3/7



Binomial Tree Models

Suppose you are given a two step binomial tree model with the following:
5t, = 100, u=1.05, d =0.95, r = 0.02. Consider a two period
Asian call option where the averaging is done over é// three prices

St-BF
observed. T
(1) Suppose the option is an averaging — price Asian option with a strike
price of 100 and only can be exercised at time t>. Find the initial price and

“the replication strategy.

(2) Suppose the option is an averaging — strike Asian option and only
can be exercised at time t,. Find the initial price and the replication
strategy.

vee WS ered  TIBL= 102 ’
cuveralp aj' ce ?qu;:HYZSb-'O( o
7 Id

t3

Xiangying Rang (CUHK) MATH 4210 Tutorial 3 ‘ 30 January, 2024 4 17



”07/9 ( IVOT|0>TII Vo fIOO) =5,00 :é‘vu;

= bR _
M R b et
nas (e

5 /[oo)"'./o 'fo(-—lvllft?’{xv-w?,xv]vv

(! GRSy, 24 wﬂuw iz, H=0=0 —c0
( i %7;"70-‘5

(2) WS ()0, K%Il %S—H\aﬂ ?ncz, =92 [9.7,()7.“]\; +0~77%ﬂ
—= )7 7% (‘ﬂ?t-— )w-ﬁo‘:f"ﬁ?f? O = U]

T (9975 oo +‘mq~,7g Ly $= 2150 o
>~ -9t

0k [Jos - Ivo+‘7k+jw§to= buf 0.39% Spwes.
o 7 he el 03150 S
=0 =7 b0 old 0.3 duoes.

N\ ol ok 0 Shoves,

Xiangying Pang (CUHK) MATH 4210 Tutorial 3 30 January, 2024 5/7



Binomial Tree Models

U

Consider a sequence of |.id. random variables {x}ken+ which takes value
u with probability q and d with probability 1 — g with q the risk neutral
probability. Then the stock price can be written as S,, = 50“%'. Show
that the discounted stock price is g_dicre/tej_ﬁrtlrgﬂe o

\
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First, we need to prove the integrability. Fix n > 0
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Binomial Tree Models
Second, for n > 0, > \[\“6 n ) E@ >,
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Hence, the discounted stock price is a discrete martingale under probability
measure Q.
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