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QUESTÃO 1: Suppose (the usual setup) that S0 = 4, u = 2, d = 1/2 and r = 1/4 (so
p̃ = q̃ = 1/2 and 1/(1 + r) = 4/5). Consider an option that pays o�

V3 = max
0≤n≤3

Sn − min
0≤n≤3

Sn.

Determine (draw a tree showing their values at each node):
(a) V3. (b) V2 (write the formula, do not need to give value).

QUESTÃO 2: Suppose a stock is selling for 100. Suppose you know that for the
following two months the stock will rise by 10% or fall by 10%. Assume the risk-free rate
is 1%. Consider an european put option that expires at time 2 and has strike 100 (it pays
V2 = (100− S2)

+).
(a) Determine the risk-free probabilities (write as fractions).
(b) Determine V2.
(c) Determine V1 (write the formula, do not need to give value).

QUESTÃO 3: Let Zn be a random variable that depends only on the n-th coin toss
and X any random variable that depends only on tosses 5 and 6. Determine (in terms of
E or using the random variable itself, you cannot use En in the answer):

(a) E6[Z5] (b) E3[Z4] (c) E2[XZ3] (d) E9[XZ6] (e) E8[XZ7]
Justify your answer.

QUESTÃO 4: Let X be a random variable (with �nite expectation), de�ne Mn =
En[X]. Show that Mn is a martingale.

Hint: You need to show that Mn is an adapted stochastic process and that Mn =
En[Mn+1].

QUESTÃO 5: Toss a coin repeatedly. Assume the probability of head on each toss is
1/2, as is the probability of tail. Let Xj = 2 if the jth toss results in a head and Xj = 0
if the jth toss results in a tail.

(a) Compute E[Xj]. (b) Compute En[eXn+1 ].

Boa Sorte !


