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Definition 5.41. We say an adapted process Mn is a martingale if EnMn+1 = Mn. (Recall EnY = E(Y | Fn).)

Remark 5.42. Intuition: A martingale is a “fair game”.

Example 5.43 (Unbiased random walk). If X1, . . . , XN are i.i.d. and mean zero, then Sn =
�n

k=1 Xk is a martingale.





Example 5.44 (Drawing balls without replacement). Red or Blue balls are drawn from a container without replacement. The container
has 2 red and 2 balls initially. You win $1 if the ball is blue, and lose $1 if the ball is red. Is the process of your winnings a martingale?







Question 5.45. If M is a martingale, and m � n, is EmMn = Mm?



Question 5.46. If M is a martingale does EMn change with n?





Question 5.47. Conversely, if EMn is constant, is M a martingale?






