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(1) (40 points) Consider the particular three-period model with S0 = $4 (initial stock price),
u = 2, d = 1/2, and R = 1 + 1/4. At time 1, the stock price S1 can be either 2 or 8, at time
2, S2 is 1,4, or 16, at time 3, S3 is either 0.5, 2, 8 or 32.

Consider a European put option with strike price K = $4. Explain the dynamic hedging
strategy, work out the (re-adjusted) portfolio values (i.e. the dollar amount of stocks and
bonds) at each time and for each movement of the stock price. Work out all the numbers
in details.

What is the no-arbitrage price for the option at time 0?
Once again, put yourself in the position of an arbitrager. If the price of the put option

above is not the corresponding no-arbitrage price at any time (0, 1, or 2), what can you do
to make a riskless profit?

(2) (60 pts) While the mathematical theory we developed so far is not directly applicable to
American options, it is almost directly applicable to path dependent options. Consider the
particular three-period model with S0 = $4 (initial stock price), u = 2, d = 1/2, and
R = 1 + 1/4. At time 1, the stock price S1 can be either 2 or 8, at time 2, S2 is 1,4, or 16,
at time 3, S3 is either 0.5, 2, 8 or 32.

Now, consider the ‘exotic derivatives’ on this stock with the following payoffs:
• (a lookback option) L3 = max0≤n≤3 Sn − S3

• (an at-the-money Asian option) A3 = max(14
∑3

n=0 Sn −K, 0), with K = $4.

(a) Why would anyone be interested in such exotic derivatives? Either conjure up a reason
for each derivative, or look it up.

(b) Notice that standard call and put options are ‘path-independent’ because the final
payoff only depends on S3, but not the path for how the stock arrives at the final price
S3. For example, the two different paths (S0, S1, S2, S3) = (4, 2, 1, 2) or (4, 8, 4, 2) give
the same payoff for an European call or put. The payoffs of the two exotic options are,
however, path-dependent.
Show that for each derivative there is a dynamic hedging strategy, work out the (re-
adjusted) portfolio values (i.e. the dollar amount of stocks and bonds) at each time
and for each movement of the stock price. Work out all the numbers in details. (There
are only three periods, so it shouldn’t be too bad. Also, you are always welcomed to
get help from a computer.)

(c) What are the no-arbitrage prices for the two options at time 0?
(d) If you see in the market that a lookback option is overpriced, how would you take

advantage of it to make money?
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