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Solutions - 7

1. We have
C(S,t) = e P00 (S, 1),

where Cj (S,t) satisfies the classical Black-Scholes equation with r replaced by r — Dg. The value of
C1 (S,t) is therefore just that of a normal European call with interest rate r — Dy :

Cl(S,t) =SN (dlo) - Ee_(T_DO)(T_t)N (d20) )

where
In(S/E) + (r— Do+ 0%/2) (T —t)

ovT —t

le = s d20 = le — Uﬁ.

2. In this case Dy = 0.01, Sy = 80, £ = 60, T'= 0.25, ¢ = 0.3 and r = 0.1. First, we compute the
values of dig and dgp at t =0 :

dg - BS/E)+ (= Do+0?/2)T _ In(55) + (01 = 0.01 + (0.3)°x05) x 025 o0
oI 0.3 x v/0.25 '

d20 = d10 —ovVT —t=2.1429 — 0.3 x v0.25 ~ 1.9929

The value of call option is
CO == Se_DUTN (dlo) — Ee_TTN (dgo) .

Since
N (2.1429) ~ 0.9839, N (1.9929) =~ 0.9769

then

Cp = 80 x ¢~ 001x0:25 5 () 9839 — 60 x e~ 1%925 % 0.9769 ~ 21.349

3. This exercise is very similar to one from problem sheet 6, part 4a.

oC
A=%5~ e TIN (duo).

4. If S — oo, then djg — oo and dyg — o0. Therefore N (dig) — 1 and N (dyg) — 1.

As S — oo, it follows from
C(S,t) = Se PO TN (dyg) — Ee " TN (dy)

that
C(S,t) — Se~PoT=1),

For large S it is certainly below the payoff C(S,T) = S — E — S, since e~ Po(T=%) is less than one.



