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Sto
hasti
s II10. TutorialExer
ise 1(i) Solve the following SDE for the spot rate of interest

drt = a(b − rt)dt + σdBtHint: First, set σ = 0 and solve the deterministi
 di�erential equation d(rt −

b) = a(b − rt)dt. Generalize the solution su
h that it solves the full equation.(ii) What is the probability distribution of the solution rt? What is the limit ofthis distribution as t → ∞?(iii) Given the parameters a = 150% p.a., b = 3% and σ = 6% on a annual basis,what is the probability that the rate of interest will be less than 4% perannum in six month time given that its 
urrent value is 2.5%?Exer
ise 2Find the SDEs satis�ed by the pro
esses:(a) Xt = et sin Bt,(b) Xt = sin tBt,(
) Xt = a cos Bt, Yt = b sin Bt, where ab 6= 0.Exer
ise 3Let Bt be a standard Brownian motion. Find a solution pro
ess Xt := f(t, Bt) forea
h of the following SDEs(a) dXt = Bt dt + t dBt,Hint: Note ∂2f(t,Bt)
(∂x)2

= fxx(t, Bt) = 0.
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(b) (1 + t) dXt = −Xt dt + dBt,Hint: Note ∂2f(t,Bt)
(∂x)2

= fxx(t, Bt) = 0.(
) dXt = −1
2
Xtdt +

√

1 − X2
t dBt.Hint: Note Xt := f(Bt), i.e. ∂f(t,Bt)

∂t
= ft(t, Bt) = 0.

Hand in We 19.01.11 up to 15.00 in postbox 20 at F4.
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