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9. [848 points|] Suppose Xi, X, ..., X, are independent, identically distributed random vari-
ables, each with mean p = 2 and variance 0 = 4. Let S = X; 4+ X9 + ... + X,,. Determine
a condition on n so the probability the sample average Su is within 1% of the mean (n=2),

is greater than 0.95.
(a) Solve the problem usmg the form of the law of large numbers based on the Chebychev

inequality. . < 57 / >95%
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(b) Solve the problem using the Gaussian approximation for S, according to the central
limit theorem. The following Q-function table is provided in case needed:
Q(1.28) = 0.1,Q(1.65) = 0.05,Q(1.96) = 0.025,Q(2.33) = 0.01, Q(2.58) = 0.005. <
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(d) Suppose Uy, Us, ... Uy, is a sequenég of i.i.d. random variables such that each Uy has a
uniform distribution over [0, ¢|. Consider the product [[;_, Uy as n — oo.
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O O If c=2, P([[}_, Uy > 8) = 0 as n — oo for any & > 0. Tewe
O O If c=3, P(I[;—1 Uk > 8) — 0 as n — oo for any 6 > 0. Fa| g
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