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Prove it is never optimal to exercise an American call on a non-dividend paying stock. (A
put, though, is a di�erent matter) .

The most direct approach is to use put-call parity. We know that

Ct − Pt = St −Ke−r(T−t) ≥ St −K
As a result,

Ct ≥ (St −K)
+
.

The intrinsic value of an American call is max {St −K, 0} = (St −K)
+

and the European call pricing

formula is given by

Ct = StN (d1)−Ke−r(T−t)N (d2)
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d1 =
ln
(
St

K

)
+
(
r + σ2

2

)
(T − t)

σ
√
T − t

and

d2 = d1 − σ
√
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Let Dt be the di�erence between the above two terms, i.e.,

Dt = Ct − (St −K)
+

=

{
Ct St < K

Ct − St +K St ≥ K

=

{
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Bear in mind that if we check into the delta of the Dt, you can easily �nd out that

δt =

{
N (d1) ≥ 0 St < K

N (d1)− 1 ≤ 0 St ≥ K
thus the maximum value is binding at St = K, with the objective value
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When St → ∞, the price asymptotically approaches K
(
1− e−r(T−t)

)
since limSt→∞ (St (N (d1)− 1)) = 0

and N (d2)→ 1.
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