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Consider the following parameters for the Black-Scholes (BS) model: rpg =
5%, p =10%, o = 20%, S(0) = 100 and T = -5 (three months).
The BS model can be approximated by a Cox-Ross-Rubinstein (CRR) model
with NV time steps of length § = %, and parameters rcgrg, U, d such that
1+ rcpp = €750

14 u = etdtoVs

1+d=eM=oVs

These formulae are set up in such a way that the return on a cash investment
over the time period from 0 to 7" in the CRR model is the same as in the BS
model, and both the expectation and variance of stock price S(T") are the same
in the two models.

1. Modify your Python program from Assignment 1 to compute approximate
prices of derivatives in the BS model using the CRR model as an approxi-
mation. Use this approximation to plot the price C(0) of a European call
with maturity T" as a function of the strike price K.



2. Plot C'(0) as a function of the strike price K using the Black-Scholes
formula (soon to come in the lectures)

C(0) = S(0)N(d1) — Ke " T N(dy),

where
L Q4 (r+g)T
1= U\/T )
d2 = d1 — O'ﬁ,
and where
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is the standard cumulative normal distribution function.

The graphs from points 1. and 2. should match. Plot them in such a way that
they can be compared.





