Bus Ad 239B—Spring 2003
Solutions to Problem Set 11

. Recall 5(t) = """ where v = r — % and W* is a standard Wiener

process with respect to the risk-adjusted probability measure (). Let N
be the cumulative distribution function of the standard normal. The

martingale value process of the put option is given by

O(S.t) = eI E(g(S(T))]S(t) = S)
= ¢TI Eq(max{X — S(T),0}|S(t) = 9)

= (7Y /OO max{0, X — SeW(T_t)"'Umy} dN(y)

In(X/S)—~(T—t
= (-1 VI dN(y)
- In(X/S)—~(T—t
) / T G T=0+VT=l N (y))

In(X/S)—~(T—t
= X179 VI dN(y)
— 00
In(X/S)—~(T—t

_ Gel=r(T=) / VI VT N ()

_ (Tt hfl(X/S)_O—O (T — 1)
= Xertw ( o1 —t

_ gelmrHa?/2)(T-t) 5y (hl(X/S) ; i(tT 1) ST —1 t)
XTI (1 (IH(S/X) ‘; (TT—_U?) (T — t)))

g (1 ~ (hn(S/X) j (;f) (7 - t)))

= ¢ TIX(1 — N(dy)) — S(1 — N(dy))
Therefore, if P is the put and C' is the call,
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which establishes put-call parity.

. Recall S(t) = oW, where W is a standard Wiener process and
y=pu—0?/2. Let A = . Since A is a constant, Il = n[—r,—A] is a
state price process. The martmgale value process is given by
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