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1. Let (€1, A, P) be a probability space. X and Y are integrable random variables.
Assume that 8 is a sub-o-field of A such that X is B-messurable
(2) Show that E(Y|B) = X implies E(Y| X) = X.
(b} Show by a counterexample that E[Y| X) = X does not imply that E(Y| B) =
X.
{c) HE(X|Y)=Y and E(Y] X) = X, show that X = ¥ a.s.

2. Let (Xa)n>) be a sequence of iid. rv.’s P(X, = 1) = P(X, = ~1) = %
compute the limiting distribution as n — +o0o of

XK +2X 43X+ + X,

V1i+4+9+ . +nl

3. Let (Xn,Fr)npz1 be a submartingale. If a,b € R with a < b, let Uy,(a,b) be

Yo

the number of upcrossings of (g, b) by the sequence X,,...,X,. Show that for

eachn>1
E{(Xw —a)t]
b—a
4. Let {Zni, n 2 0,4 > 1} be ii.d., nonnegative integer-valued r.v.’s with 0 <
m = E[Z,;} < co. Let ¥ =1 and for each n, put

ElUn(a,b)] <

Y?H'l =ﬂ: i-.E.Kn.:l:l
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Describe the lmiting behavier of X,, = —1 by the martingale theroy for the
m

case of m < 1,



