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Binomial Tree Models

Question
A Lookback call is idential to a stanard European call, except that the
strike price is not set in advance, but is equal to the minimum price
experienced by the underlying asset during the life of the call. Suppose the
stock price S0 = 100, u = 1.1, d = 0.9 in each of the next two years, and
one step interest r = 0.02. What is the price and the replication strategy
of a two-year Lookback call option?
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Binomial Tree Models

Question
Suppose you are given a two step binomial tree model with the following:
St0 = 100, u = 1.05, d = 0.95, r = 0.02. Consider a two period
Asian call option where the averaging is done over all three prices
observed.
(1) Suppose the option is an averaging − price Asian option with a strike
price of 100 and only can be exercised at time t2. 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 t2. Find the initial price and the replication
strategy.
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Binomial Tree Models

Question
Consider a sequence of i.i.d. random variables {ξk}k∈N∗ which takes value
u with probability q and d with probability 1 − q with q the risk neutral
probability. Then the stock price can be written as Sn = S0Πn

k=1ξk. Show
that the discounted stock price is a discrete martingale.

Answer
First, we need to prove the integrability. Fix n > 0,

EQ[|(1 + r)−nSn|] = (1 + r)−nEQ[S0Π
n
k=1ξk]

= (1 + r)−nS0Π
n
k=1EQ[ξk]

= (1 + r)−nS0(qu + d − qd)n

< ∞
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Binomial Tree Models

Answer
Second, for n > 0,

EQ[(1 + r)−(n+1)Sn+1|Fn] = EQ[(1 + r)−nSn ∗ (1 + r)−1ξn+1|Fn]

= (1 + r)−nSn ∗ (1 + r)−1EQ[ξn+1|Fn]

= (1 + r)−nSn ∗ (1 + r)−1EQ[ξn+1]

= (1 + r)−nSn ∗
qu + (1 − q)d

1 + r
= (1 + r)−nSn ∗

(1 + r)(u − d)
(1 + r)(u − d)

= (1 + r)−nSn

Hence, the discounted stock price is a discrete martingale under probability
measure Q.
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