M451/551 Quiz 7 Z,(:)

March 24, Prof. Connell

Name: Eﬂf‘f—i@u& AV'Q YA -
You do not need to simplﬁ&y numerical expressions.

1. The current price of a security is Sy, and assume S; follows a G.B.M. Consider an
investment whose cost is Sp and whose payoff at time 1 is, for a specified choice of S
satisfying 0 < § < e" — 1, given by

e J @A it Sy < (14 8)So,
(1+ B)So +a(S1 — (1 +B)So) if S1=> (1+ B)So.

Determine the value of o if this investment (whose payoff is both uncapped and always
greater than the initial cost of the investment) is not to give rise to an arbitrage.
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2. An option on an option, sometimes called a compound option, is specified by the
parameter pairs (K3,71) and (K, T), where 71 < T. The holder of such a compound
option has the right to purchase, for the amount K1, a (K, T) call option on a specified
security. This option to purchase the (K,T’) call option can be exercised any time up
to time 73.

(a) Argue that the option to purchase the (X,7") call option would never be exer-
cised before its expiration time Tj. (You are not required to prove an arbitrage
portfolio.)

(b) Argue that the option to purchase the (K,T’) call option should be exercised if
and only if S, > z, where z is the solution of

Ky = C(m:T* Tl)KnT):
C'(So, T, K,,r) is the BlackScholes formula, and St is the price of the security
at time T3.
(c) Argue that there is a unique value z that satisfies the preceding identity.
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