Solutions

Solution to 29:

/A de_/ A(s) [/Sq>(s T)G(T)dBT} ds
// Als )G(7)dB, ds
/ ( / A(5)D(s, 7 ds) G(r)dB.

/OtA@)XsdH /0 G(s)dB, - /0 t <1+ / tA(S)fl)(s,T)ds> G(r)dB,

t
- / B(t, 7)G(r)dBy = X,
0
because

t
O(t,7)=1 +/ A(s)®(s, T)ds.
Solution to 30: By It6 formula,

1 1
dFt = Ft(—OédBt + §a2dt) + §Ft0é2dt

= Ft(*O[dBt + O[2dt)
d(F X)) = FidXy + Xy dFy + dFd X,
= FydX; + X Fy(—adB; + o?dt) + (—aF;dB;)(aX:dB;)
= Ft(dXt — O[XtdBt) = FtT’dt

t
FtXt = F()XO +/ TEgdS
0
t
X, = XoF '+ F! / rFyds
0

1 ¢ 1
= Xpexp(aB; — §a2t) + 7’/ exp(a(By — Bs) — 5042(15 —5))ds
0

Solution to 31:
(a) Yt =1In Xt
1 11

dYt - 7dXt

X2t
X, 2 x27

1 1
—[k(a — Y;) Xydt + 0 XdBy] — —o*dt
Xt 2

o2
This is Ornstein Uhlenbeck process with extra constant term.

(b) X is lognormal. The result follows from standard formula for expectation
of a lognormal random variable.



