Math 581 Quiz 10 Fall 2021
1) Suppose X1, ..., X, are iid 3 x 1 random vectors from a multinomial distribution
with
mpy mp(l—p1)  —mpipy —mp1p3
)= | mpy and Cov(Xi)= | - —mpips  mpa(l—p2)  —mpaps
mps —mp1P3 —mpaps  mps(l — p3)
where m is a known positive integer and 0 < p; < 1 with p; + p; + p3 = 1. Find the
limiting distribution of \/n(X — ¢) for appropriate vector .
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2) Suppose X, are random variables with characteristic functions wx,(t), and that
Px,(t) — e for every t € R where c is a constant. Does X,, 2 X for some randorm

variable X7 Explain briefly. Hint: Is the function g{t) = e continuous as ¢ = 07 Is

there a random variable that has chatacteristic function 9(t)?
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3) Let P(X,=0)=1-1/n" and P(X, =n) = 1/n"wlewe 7y, 7

& ~a) Prove that X, does not converge in rth mean to 0. Hint: Find E[|Xn|’"]
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”?ﬁ ./“i 4) Let Y, and Y be random variables such that ¥, = Y with probablhty 1 —p, and
Y, = n with probability p, where pn — 0. Prove or dlsprove Y, Zy.

Yo=Yy then | ,v/ | et g 2o,
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