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Definition 6.20. We say a d-dimensional process Y = (Y1, ..., Y% process is a state process if for any security with maturity m < N,

and payoff of the form V;,, = f,,(¥,) for some (non—random) functlon fm, the arbitrage free price must also be of the form V;, = fn( n)
~ _—

for some (non-random) function fp-

Remark 6.21. For state processes given f N, we typically find f, by backward induction. The number of computations at time n is of
==

order Rangel¥y). =~
glwét

Remark 6.22. The fact that S, isiMarkov’ (under P) implies that it is a state process.
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Theorem623 LetY = (Yl ..... Y ) be a d-dimensional process. Suppose we nﬁndfunt ons g, , gN such tha tYH( ) =
g+1 OJ_H ThnY —
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Question 6.27. Let A, = o Sk. Is A, a state process? 2= N O
Question 6.28. IsY, = (%,An) a state process?
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6.3. Options with random maturity. Consider the N period binomial model with 0 < d <1+ r < u.

Example 6.29 (Up-and-rebate option). Let A,U.> 0. The up-and-rebate option pays the face value A at the first time the stock
price exceeds U (up to maturity time N), and nothmg otherwise. Explicitly, let 7 = min{n < N | S, U} and let 0 = 7 A'N. The
up-and-rebate options pays Al,<y at the random time o.

Remark 6.30. By convention min () = co.
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Definition 6.31. We say a random variable 7 is a Wme if:
(1) 7: 2 —={0,...,N}Uco

(2) For all n < N, the event {T < n} € F,.
Remark 6.32. We say T is a finite stopping time if 7 < co almost surely.

Remark 6.33. The second condition above is equivalent to requiring {7 = n} € F, for all n.



