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Theorem 7.2.. Suppose a security pays VN ggASN ‘at maturity N for some (non-random) function g. Then the arbitrage free
price at tim N is given by V, = fn(S g where:

(1) I(a) = W) for 2.€ Ronge().
(2) 1a(0) = 1= (0 () + e (d) for & <[Range(s,).
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Remark 7.3. Reduces the computational time from OQ,ID to O Zév |Range(S )|) = O(N?) for the Binomial model.
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Remark 7.4. Can solve this to get fn( )= Z <N )fN(xude n=k) "> w
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Question 7.5. How do we handle other securities?wmm (of the form g(z(])v Sk))?

EW}W /\WH'MQ - h% @N“Kir %
ol o — | (N:T )

0

QAW‘“W Ca\\ > UM el g\ w\\b J‘}w = N> 4—1D|)



Definition 7.6. We say a process X X is alf P(X Xni1 = an | X1 =21,..., X =2,) = P(X 1= Tni1 |)@)
\_\_—__’/‘ ——=
Theorem 7. cess X is Markov if and only if for every ( bounded, contmuous) function f, there exists a functzon g such that

Enf(Xnt1) = 9(Xn). : j
Question 7.8. IfX represents i.i.d. coin tosses, is(X, Markov IS[Y >0 Xi Markov?
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Question 7.9. Is S, (stock in the Binomial model) Markov under P I@ Markov under P?
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Question 7.10. Is (S,, A,) Markov? Q/L\”U\«Q S /LO \) )



efinition 7.11. We say a d-dimensional process Wd) process is a|state process if for any security with maturity
N, and payoff of the form V,,, = f,,(Y,) for some (non-random) function f,,, the arbitrage free price must also be of the form
= fu(Yy) for some (non-random) function f,. Ctv\é /VVL>

R . For state processes given fy, we find f,, by backward induction. The number of computations at time n is of order
Range(Y,,). — - S

Remark 7.13. The fact thatéSn Es Markov (under P) implies that it is a state process. Q%Wwﬂ}\ Q/\/\@u D QC - < i
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