


9.5. The Martingale Representation Theorem.

Theorem 9.23. If Mt is a square integrable martingale with respect to the Brownian filtration, then there exists a predictable process
D such that E

R t

0 D2
s ds < ∞ and

Mt = M0 +
Z t

0
Ds dWs .

Remark 9.24. A square integrable martingale is a martingale for which EM2
t < ∞ for all t.

Remark 9.25. For our purposes, think of a predictable process as a left continuous and adapted process.



Theorem 9.26. Consider the one stock market form Theorem 9.17.
(1) Any P̃ martingale is the discounted wealth of a self financing portfolio (i.e. converse of Theorem 9.5 holds)
(2) Any security with an FT -measurable payoff is replicable, and so Theorem 9.7 holds for any FT -measurable function VT .
(3) The risk neutral measure is unique.














