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Option Pricing of Continuous Market Models

We consider an Asian option with payoff
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Consider the Black-Scholes SDE, for j1, 0 constants:

dSt — /,Lstdt == O'StdBt.

(a). Solve the SDE. |
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Brownian Motions

Let (B:)t>0 be a standard Brownian motion and f : R — R be given.
Compute the value function v : [0, T| x R — R defined by

M(O/ T-~7)
(t,%) = E[F(Br)|Be = x| = [ (248200

when f(x) = |x| (see solution of mid-term exam). For a general
f(x) < CeXl for some C > 0, verify that v satisfies the heat equation

1
Orv(t, x) + —8>2<Xv(t,x) = 0.
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Question (optional)

Solve the following SDEs, given i, 0, a constants:
(a). (Ornstein-Uhlenbeck)

dXt = ,U,Xtdt + UdBt.

(b). (Vasicek)
drt = (a — rt)dt + UdBt
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