Assignment 1
STACT0S, 2012

1. Prove that if Xy,..., X} are random variables defined on 2 and By,..., B, C
R' then (Xy,...,X3) ' (Bix---xBy) = X;'BinX;'Byn---N X, 'By.

2. Prove that if A is a o-field on a set 2, then

(a) ¢ € A,

(b) if Ay, Ag,..., A, € Athen U A4; € Aand N, A; € A,

(C) if Al, AQ, L€ A then ﬁ;.ilAz S A

3. Prove that if {A; : 4 € I'} is a collection of o-fields on a set Q, then N;cr.A; is
a o-field on €.

4. If X ~log-N(p,0?) then prove that (i) E(X) = exp{u+0c?/2}, (ii) Var(X) =
exp{2p + o?}(exp{o?} - 1).
5. If X ~ t1, then prove that E(X) does not exist.

6. (i) If a stochastic process {X; : t € T}, with T C R',0 € T,Xo = 0
has independent increments and Var(X;) = ot for all ¢, then Cov(X;, X;) =
o? min{s, t}.

(ii) Prove that a random walk has independent increments.

7. Prove that the Brownian bridge is a Gaussian process.

8. Text Exercise 2.10.



