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Ph.D. Prelim: Probability Theory, August 2004

. Show that random variables {X,} and X satisfy X, — X in distribution iff

E[F(Xy)] = E[F(X)]
for every continuous distribution function F.
Let {X,,} be iid random variables, F|X;| < oo, and denote S,, = X +--- + X,,. Prove that

S?L
E[Xl‘SnaS?Hly - ] = —71— a.s.

. Prove for iid random variables {X,} with S, = X; +--- 4+ X, that

Sp —Ch
=" 5 0as.
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for some sequence of constants C,, if and only if E|X;| < oco.

. Let {X,,} be iid random variables with E|X| < co. Show that

1
lim —F( max |Xy|) =0.

n—oon 1<k<n

(a) Quote without proof the Lindeberg-Feller CLT.

(b) Show that for the sequence {X,} of independent random variables wtih
1
P(X,=n)=P(X,=—-n)= 7

the CL.T holds.

I {X,} iid, EXy =0, E(|X1|logT | X1]) < o0, then 37 X, /n converges a.s.



