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10.7 By the Itô formula

d(eβtXt) = βeβtXtdt+ e
βtdXt.

Substitute for dXt and simplify

d(eβtXt) =
¡
βeβtXt + αeβt − βeβtXt

¢
dt+ σeβtdBt

d(eβtXt) = αeβtdt+ σeβtdBt. (1)

Consequently the process
Zt = e

βtXt (2)

is a Brownian motion with deterministic drift and volatility. Integrate both
sides of (1) from 0 to T,

eβTXT − e0X0 =
Z T

0

αeβtdt+

Z T

0

σeβtdBt,

and solve for XT

XT = e−βTX0 +
Z T

0

αeβ(t−T )dt+
Z T

0

σeβ(t−T )dBt

=
α

β
+ e−βT

µ
X0 − α

β

¶
+

Z T

0

σeβ(t−T )dBt.

Note that this is precisely the formula (10.41) in the text.


