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PDEs

Question
Assume u(t, x) satisfies

{
∂tu + σ2

2 x2∂2
x u + rx∂xu − ru = 0

u(T, x) = g(x)

Compute u(0, s0)
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Option Pricing of Continuous Market Models

Question
We consider an Asian option with payoff

g(S.) =
∫ T

0
Sudu

under Black Scholes setting. Define

Vt = EQ[e−r(T−t)g(S.)|Ft].

Show that
{

Vt =
∫ t

0 Sudu + (T − t)St if r = 0
Vt = e−r(T−t) ∫ t

0 Sudu + 1
r (1 − e−r(T−t))St if r > 0
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SDEs

Question
Consider the Black-Scholes SDE, for µ,σ constants:

dSt = µStdt + σStdBt.

(a). Solve the SDE.
(b). Find E

[
St+∆t

St

]
and E

[
(St+∆t

St
)2
]
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SDEs

Question
Solve the following SDEs, given µ,σ, a constants:
(a). (Ornstein-Uhlenbeck)

dXt = µXtdt + σdBt.

(b). (Vasicek)
drt = (a − rt)dt + σdBt
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