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Theorem 6.81. Let V = M − A be the Doob decomposition for V , and define τ∗ = max{n | An = 0}. Then τ∗ is a stopping time and is
the largest solution to the optimal stopping problem for G.















6.7. American options (with proofs). Consider the N period binomial model with 0 < d < 1 + r < u.

Proposition 6.82. Any American option can be replicated. That is, consider an American option with intrinsic value G. There exists a
self financing portfolio X such that:

(1) Xn � Gn for all n
(2) For some stopping time σ∗, we have Xσ∗ = Gσ∗ .







Proposition 6.83. If X is the wealth of a replicating portfolio with Xσ∗ = Gσ∗ . Then σ∗ is an optimal exercise policy. Moreover, if τ∗

is any optimal exercise policy, then Xτ∗ = Gτ∗

Corollary 6.84 (Uniqueness). If X, and Y are wealth of two replicating portfolios for an American option with intrinsic value G, then
for any optimal exercise time σ∗ we must have 1n�σ∗Xn = 1n�σ∗Yn.


