
MathFinance 346/Stat 391. Winter 2004.
Homework for Lecture 6. Due Fri 2/27 in class.
1. Implied volatilities.

We are concerned with a discounted stock S̃ = S/Λ. As in class, we also use a time changed instrument
of the P ∗ form dŜt = ŜtdŴt, and a stopping time τ is of the from

τ = τ1 ∧ τ2 ∧ ... ∧ τp ∧ Ξ+,

where
τi = inf{ t ≥ ti : Ŝt = Ki }

and t1, ..., tp ≤ Ξ+. Suppose that E∗(Ŝτ − Ki)
+ equals the discounted market price at time zero for a call

option with strike price Ki. Also suppose that there are indices i1 and i2 so that

ti1 ≤ ti2 ≤ ti, i 6= i1, i2

(a) Show that ti1 equals the implied (cumulative) volatility Ξi1 of the traded option with strike price
Ki1 .

(b) Determine if or when ti2 = Ξi2 . If or when the equality is not satisfied, determine when ti2 < Ξi2 ,
and when ti2 > Ξi2 .

(c) If or when ti2 6= Ξi2 , discuss whether there is a rationale for thinking of ti2 as an implied volatility.
2. Hedging strategies.

We let σt be the instantaneous volatility of S̃ = S/Λ. Consider the bound

Ξ− ≤

∫ T

0

σ2
udu ≤ Ξ+. (1)

We are dealing with a Eurpoean payoff f(ST ) at time T .
(a) Suppose f is concave. State the discounted ask price Ã at time t = 0. Then derive the hedging

strategy that covers the payoff under starting value A and bound (1), and give the portfolio value process
Vt and dividend process Dt, if any.

(b) Answer the same question as in (a) for when Ξ− = 0 and s → f(s) is convex for 0 ≤ s < s0, and
concave for s0 < s. f is assumed to be continuous. Also explain what the optimal stopping time τ is in the
price sup0≤τ≤Xi+ E∗f(Ŝτ ).
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