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10.4 (a) Integrate both sides from s to t
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Z t

s

3du+

Z t

s

7dBu

= Xs + 3(t− s) + 7 (Bt −Bs)| {z }
N(0,t−s)

Xt|Fs ∼ N(Xs + 3(t− s), 49(t− s)).

The process X is Markov.
(b)
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Z t

s
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−
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Xt|Fs ∼ N

µ
Xs + t

2 − s2, t
3 − s3
3

¶
The process X is Markov.
(c) First use the Ito formula to find the SDE for lnX and then integrate from
s to t

d lnXt =

µ
0.15− 1

2
0.22

¶
dt+ 0.2dBt

lnXt = lnXs +

Z t

s

0.13du| {z }
0.13(t−s)

+

Z t

s

0.2dBu| {z }
N(0,0.04(t−s))

lnXt|Fs ∼ N(lnXt + 0.13(t− s), 0.04(t− s)).

This means Xt is distributed lognormally, the mean and variance of the lognor-
mal distribution can be found on page 361 (Section B.12) of the MTF book:

Xt|Fs ∼ logN(Xte0.15(t−s),X2
t

h
e0.34(t−s) − e0.3(t−s)

i
).

The process X is Markov.


