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For European call, if one use risk-neutral probability2, then

C = e−rT
n∑

i=0

max(Sun−id i − K , 0)

(
n
i

)
(p∗)n−i(1− p∗)i

2One cannot have this simple expression if one uses the true probability.
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Instead of using the formula to compute the option price, one can simulate
...

Example 19.1-1 Write a piece of code to simulate the binomial tree and compute
the corresponding average payoff.

Solution. Check

codes/Section_19-1.py

�
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Check out the numpy.random reference3 :

https://numpy.org/doc/1.16/reference/routines.random.html

3There is no need to build the wheels by ourselves.
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Zi ∼ N (0, 1)
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V (S0, 0) =
1

n
e−rT

n∑
n=1

V
(

S i
T ,T

)
where
I S1

T , · · · ,Sn
T are n randomly drawn time-T stock prices.

I For European Call:

V (S i
T ,T ) = max

(
0,S i

T − K
)

Similarly one finds the expression for European put.
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Example 19.4-1 Carry out the Monte Carlo valuation of the European call under
the setting of the following table:

Solution. Check

codes/Table_19-2.py

�
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Example 19.4-2 Carry out the Monte Carlo valuation of the Asian call under the
setting of the following table:

Solution. Check

codes/Table_19-3.py

�
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This section will be skipped for the interested students.
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Problems: 19.5, 19.6, 19.7, 19.8.

Due Date: TBA
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