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9.1 Since d1 is finite and the integrand is positive, we must have

0 < N(d1) :=
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and the result follows.

9.3 Repeating the arguments used in Exercise 8.3, we have, as t → T−:
Case 1: If S < E then log(S/E) < 0, so d1 → −∞ and N(d1) tends to zero.

Case 2: If S = E then d1 → 0 and N(d1) tends to 1

2
.

Case 3: If S > E then log(S/E) > 0, so d1 → ∞ and N(d1) tends to one.

9.5 For t ≈ T there is little time left for the asset value to change—if it is
currently in/out-of-the-money then it will probably remain in/out-of-the-
money. In particular, if the put option is in-the-money then any (upward or
downward) movement in the asset corresponds almost directly to an equal
and opposite (downward or upward) movement in the payoff. In other
words, the put option and the asset have exactly the opposite risk. Since
the portfolio is designed to replicate the risk in the option, it follows that
it will hold approximately −1 unit of asset, so ∆i ≈ −1. Conversely, if the
put option is out-of-the-money close to expiry then the payoff is very likely
to be zero whatever happens to the asset—there is no risk, so we should
not be holding any asset.
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