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Sto
hasti
s II11. TutorialExer
ise 1The 
lassi
al deterministi
 exponential fun
tion f(t) = exp(t) has the remarkableproperty f ′(t) = f(t) or equivalently f(t)− f(s) =

∫

t

s
f(x)dx. Now we are lookingfor a sto
hasti
 pro
ess X with

Xt − Xs =

∫

t

s

XxdBx, s ≤ t,where (Bt) is the standard Brownian motion.(a) Show that f(Bt) = exp(Bt) does not satisfy the above equation.(b) Find a suitable fun
tion f(t, Bt) with
f(t, Bt) − f(s, Bs) =

∫

t

s

f(x, Bx)dBx.Hint: Use Ito's lemma.Exer
ise 2Let Bt be a standard Brownian motion and let St be a sto
hasti
 pro
ess thatsatis�es the SDE
dSt = µStdt + σStdBt, S0 = s0 ∈ R+.(i) Assume St models a sto
k pri
e and interpret the parameters µ and σ.(ii) Solve the SDE given above.Hint: Use the following general result:Assume Xt is an It� pro
ess, i.e. dXt = µ(t, Xt)dt + σ(t, Xt)dBt and Yt =

f(t, Xt), where f is twi
e 
ontinuously di�erentiable on [0,∞]× R, then Yt isalso an It� pro
ess given by
dYt =

(

fx(t, Xt)µ(t, Xt) + ft(t, Xt) +
1

2
fxx(t, Xt)σ

2(t, Xt)

)

dt+fx(t, Xt)σ(t, Xt)dBt.Apply the result for a suitable fun
tion f(t, St) with ft(t, Xt) = 0.1



(iii) Cal
ulate, given the parameters µ = 0.25, σ = 0.2 on an annual basis, theprobability that the sto
k pri
e will ex
eed 45 in four months' time given thatits 
urrent pri
e is 38.Hint: For a �xed t, Bt ∼ N(0, t).Exer
ise 3Assume Bt is a standard Brownian motion. Use the It� isometry in order to 
om-pute the varian
es of the following sto
hasti
 integrals(a) ∫

t

0
|Bs|

1

2 dBs,Hint: Note E
(

∫

t

0
|Bs|

1

2 dBs

)

= 0.(b) ∫

t

0
(Bs + s)2dBs.
Hand in We 26.01.11 up to 15.00 in postbox 20 at F4.
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