Problems #4, Math 6737/Econ 6337. Feb 15, 2023. Due Feb 24, 11 am.

29. Suppose X is adapted and let B be a Borel set. Show that
T=inf{n € Ny: X,, € B} is a stopping time.

30. Suppose 7 and o are stopping times. Show that
(a) o AT and o V 7 are stopping times,

(b) Forr = Fo N Fr.

31. Prove Lemma 4.7 fjrom the Lecture Notes.

32. Prove Doob’s STP if X is a supermartingale.

33. Prove Doob’s OST if X is a supermartingale.

34. Consider an American put with expiration time 2 and strike price 5 in the
BAPM with N =2, p=¢G=1/2, r =1/4, u=2,d =1/2, Sy = 4. Let Y} be
the maximum of zero and the payoff 1f the put is exercised at k. Let X be the
discounted Y process.

(a) Is 7 defined by 7(UU) = 7(UD) =2, 7(DU) = 7(DD) =1 a stopping time?
If so, find F,, X,, X7, and E(X,).

(b) Is p defined by p(DD) = 2, p(UU) = p(UD) = p(DU) =1 a stopping time?
If so, find F,, X,, X?, and IE(XP).



