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Theorem 18.4-1

P (St < K ) = N (−d2) with d2 =
ln(S0/K ) + (α− δ− 1

2
σ2)t

σ
√

t
.

Or equivalently, P(St > K ) = N(d2).
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Theorem 18.4-2 The (1− p)× 100% prediction interval for St is
(
SL

t ,S
U
t
)

with

SL
t = S0e

(
α−δ− 1

2
σ2

)
t+σ

√
t N−1(p/2)

SU
t = S0e

(
α−δ− 1

2
σ2

)
t+σ

√
t N−1(1−p/2)
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Go over Examples 18.6 and 18.7 on P. 558-559.
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Theorem 18.4-3 It holds that

E (St |St < K ) = S0e(α−δ)t N (−d1)

N (−d2)

E (St |St > K ) = S0e(α−δ)t N (+d1)

N (+d2)

where recall that

d1 =
ln(S/K ) + (r − δ+ 1

2
σ2)T

σ
√

T
and d2 =

ln(S/K ) + (r − δ− 1
2
σ2)T

σ
√

T

32



Now we are ready to derive the Black-Scholes formula:

C(S,K , σ, r , t , δ) = e−rtE
(
[St − K ] 1{St>K}

)
= e−rtE ([St − K ] |St > K )P(St > K )

= e−rtE (St |St > K )P(St > K ) + e−rtE (K |St > K )P(St > K )

= e−rtE (St |St > K )P(St > K ) + e−rtKP(St > K )

...

Similar for put.
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