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(1) (25pts) Assume that your uncle offers you one of the following two gifts:

Portfolio 1: Long one in-the-money call option with strike (current stock price −$3) and
one out-of-the money call option with strike (current stock price +$3)

Portfolio 2: Long two at-the-money call options

All options are on the same asset and have the same maturity.

Which gift would you rather take? Why?

(2) (25pts) When you enter one of the following four positions: (i) long a butterfly call spread,
(ii) short a butterfly call spread, (iii) long a butterfly put spread, (iv) short a butterfly put
spread, do you expect a credit or debit in your account?

In each of the four cases, plot the payoff function with respect the asset price at expiry.

(3) (25pts) The argument used to explain the put-call parity relation is equivalent to saying that
if the relation is not satisfied, then an arbitrage opportunity exists. Make this transparent
by putting yourself in the position of an arbitrage trader: explain how you would make a
risk-free profit when the put-call parity is not satisfied.

Please explain your trading strategy clearly, i.e. state what to trade and when to make
the trades. Make all the standard assumptions such as there are no commission fees, you
can borrow money from an ideal bank and can always short-sell the asset.

Also explain why when you keep making money, the put-call parity will be satisfied, and
there is no more arbitrary opportunity anymore.

(4) (25pts) We used the so-called ‘static hedging strategy’ to prove that early exercising a non-
dividend paying call option is never optimal. The argument only says that early exercising
is not in the best interest of the option holder.

Argue that if such early exercisers exist, then an arbitrage opportunity is there for you
to make a risk-free profit.

Assume you only know that such early exercisers exist, but you do not know when they
would exercise. Explain how, why and when you can make a risk-free profit. Please explain
your trading strategy clearly. Make all the standard assumptions.

Hint: You can enter a short position of an option, collect the premium, and at the same
time use the premium to enter a long position of the same option. You don’t need to know
how to price an option. Of course, when you do that your brokerage firm will charge you
commission fees in reality. Also, your counter-party in the short option position may not be
the early exerciser you are looking for. But let’s assume that by doing that often enough,
you will sooner or later be paired up with an early exerciser and when that happens your
well-designed risk-free strategy will make you enough money that renders the commission
fees negligible.
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