
Exercise 4.6

Let S(t) = S(0) exp
(
(α− 1

2σ
2)t+ σW (t)

)
. For p > 0, compute dSp(t).

Proof

Note that

Sp(t) = S(0)p · exp

p(α− 1
2σ

2)t+ pσW (t)︸ ︷︷ ︸
:=X(t)

 .

Let f(x) = S(0)pex. Itô ’s lemma then implies

df(X(t)) = f ′(X(t))dX(t) + 1
2f

′′(X(t))dX(t)dX(t)

= f(X(t)) ·
[
p(α− 1

2σ
2)dt+ pσdW (t) + 1

2pσ
2dt

]
= pSp(t) · [αdt+ σdW (t)] .
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