
HW #3

FOR

SPRING 2017 MATH 449

(1) (60 pts) In week 4, we used the binomial lattice model to price a 5 month American put op-
tion, see http://www.math.drexel.edu/~tyu/Math449/Matlab/Example_Binomial_Lattice.m.
This Matlab script uses the function binprice() in the Matlab financial toolbox.

Recall that there is a genuine difference between American and European put options;
the flexibility of early exercise adds value to the option, even for non-dividend paying assets.
Recall also that the theory we developed so far is not immediately applicable to American
options, although I mentioned in passing that the resulted algorithm can be easily modified
to handle American options. Note that binprice() implements this modification and is
not applicable to European put options.

Write a computer program to price the European version of the put option with all
parameters being the same. Generate a plot of the option price versus n, where n is the
number of periods we divide the 5 months into, i.e. 5/12 = n∆t, or ∆t = 5

12n .
If you do the computation correctly, the price should converge to what the Black-Scholes

formula gives as n → ∞. Run your program for a bigger and bigger values of n; observe
the convergence empirically.

Note: When you vary n, make sure that you scale the 1-period growth rate to R =
er∆t(≈ 1 + r∆t).

(2) (40pts) Visit the website http://www.nasdaq.com/. At the time you do this problem, how
much is BABA trading? Under http://www.nasdaq.com/symbol/baba/option-chain,
look up the market price of a BABA call with the July 19, 2019 expiry and the nearest-to-
the-money strike price. Do this part of the HW one week before the due date.

On the day before the HW is due, determine the intrinsic and time values of the July
19 BABA call.

Using the Black-Scholes formula, compute the price of the call. Try σ = 0.2, 0.3, and
0.4, which σ gives you a price closest to the market price of the call? Note: among all
the parameters you need to input to the pricing formula, σ is the only value you are not
supposed to know. Please write down all the other parameters, explain what they mean.
(Some of these parameters depend on when you do this homework.)

Note also: Alibaba does not pay dividends. Assume that the current continuous time
annualized interest rate is 2.5%.
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