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Chapter 18. The Lognormal Distribution

§ 18.4 Lognormal probability calculations
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Theorem 18.4-1
P(Si < K)=N(—0d2) with oy =

Or equivalently, P(S; > K) = N(d-).

n(So/K) + (@ — 8

oVt
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Theorem 18.4-2 The (1 — p) x 100% prediction interval for S; is (StL, sV ) with
1.2 —1
St— Soe(a—é—EU )t+cr\ﬂN (r/2)

—5—1s2 o -1 /2
S _ el )eeovin oo
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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

_sN(—adi)
E(S|S: < K) = Spel* 212 ~10
( t| : < K) 0€ N(7d2)
a— N( dl)

_ (a—3)t
E(81|Sz>K)—Soe N( dz)

where recall that

B In(S/K)+ (r—9 %0'2)7— In(S/K

d = and 0> =

oV'T

29



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

C(S,K,o,r,t,0) = e "E ([Si — K] 1(s,5k})
— e "E([S: — K]|S > K)P(S; > K)
=e "E(S|S: > K)P(St > K) + e "E (K|St > K)P(S: > K)
=e "E(S|S: > K)P(S: > K) + e "KP(S; > K)

Similar for put.
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