MYT State and prove Markov's Inequality and Chebyshev's Inequality.
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" (a) A fair coin is tossed independently n times. Let Sn be the number of heads
’ obtained. Use the Chebyshev’s Inequality to find a lower bound of the probability
~ that Sn/n differs from Y2 by less than 0.1 when a)n=100 b)n=10,000 c) n=100,000.

i,(/b) In the same setting as above, demonstrate that
LimP({ 1Sn/n-%21<e})=1 as n> o for € >0.

Prove the Liapunov’s Inequality using Jensen’s Inequality
(Note: In the textbook they have proved it using Holder’s Inequality)

@a)Show that if a random variable X is such that E(IX|*n) = 0 as n = oo, then X is

bounded a.s.
(b)Does there exist a random variable X for which E(IX1"n) = 1/n for all n > 2

(PhD Qualifying Aug 2002)

6/ Suppose E(X) = 0 and Var(X) = s"2.
Prove P(X > a) < 72/ (s"2+ a*2) , a>0.
(Masters Comprehensive Jan 2000).

Compute the limit and justify the calculation (Note: For full credit mention clearly the
measure space, the sigma algebra, the measure and all the standard results/theorems done

in class which you may want to use). A Ppéﬁaf,eﬁzotm ﬁ& DT

lim j 0, 11 (14+n(x*2))/((1+x2)*n)dx as n > oo.

yal Xn>ya,
Yn->d Z and

Zn2>u b.

where a ,b are real constants and Zis a rv.
Prove that ¥Xn* Yn + Zn"3->d \a*Z+b"3
( Hint: Slutsky + Qn 2)
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