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5.1. Let X, denote the mean of a random sample of size n from a distribution
that is N(u, ¢°). Find the limiting distribution of KXo cdlegeriin e o

-

5.2. Let Y, denote the first order statistic of a random sample of size n from
a distribution that has the p.d.f. f{x) = e " =%, 8 < x < oo, zero elsewhere.
Let Z, = n(Y, — 6). Investigate the limiting distribution of Z,.

5.3. Let Y, denote the nth order statistic of a random sample from a
distribution of the continuous type that has distribution function F(x)
and p.d.f. f(x) = F'(x). Find the limiting distribution of Z, = n[1 — F(Y,)].
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5.7. Let the random variable Y, have a distribution that is b(n, p).
(a) Prove that Y,/n converges in probability to p. This result is one form
of the weak law of large numbers.
(b) Prove that 1 — Y,/n converges in probability to 1 — p.

5.8. Let S° denote the variance of a random sample of size n from a
distribution that is N(g, ¢*). Prove that nS?/(n — 1) converges in probability

- to o>

5.9. Let W, denote a random variable with mean u and variance b/n”, where
p > 0, u, and b are constants (not functions of n). Prove that W, converges

in probability to p.
Hint: Use Chebyshev’s inequality.

5.10. Let Y, denote the nth order statistic of a random sample of size n from
a uniform distribution on the interval (0, #), as in Example 1 of Section 5.1.
Prove that Z, = \/]7,, converges in probability to /8.
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5.11. Let X, have a gamma distribution with parameter = n and f, where
fis not a function of n. Let ¥, = X, /n. Find the limiting distribution of Y.
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5.19. Let X, denote the mean of a random sample of size # from a distribution
that has p.d.f. f(x) = e™*, 0 < x < co, zero elsewhere.
(a) Show that the m.g.f. M(t; n) of Y, = ﬁ{l’,, — 1) is equal to

[eW" — (1] /meN", t < \/n.

(b) Find the limiting distribution of ¥, as n— oo,
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5.20. Let X denote the mean of a random sample of size 100 from a distri-
bution that is ¥*(50). Compute an approximate value of Pr (49 < X < 51).

5.21. Let X denote the mean of a random sample of size 128 from a gamma
distribution with & = 2 and f = 4. Approximate Pr (7 < X < 9).

5.22. Let Y be b(72, }). Approximate Pr (22 < Y < 28).

5.23. Compute an approximate probability that the mean of a random sample
of size 15 from a distribution having p.d.f. f(x)=3x" 0 <x < |, zero
elsewhere, is between $ and 3.
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5.33. Let X, denote the mean of a random sample of size » from a gamma
distribution with parameters a = ,u >0 and f = 1. Show that the limit-
ing distribution of \/n( X, — — w//X, is N, 1.

53M4. Let T, = (X, -,u}j\/S /(n — 1), where X, and 52y
ively, the mean and the variance of
distribution that is N(u, a%). Prove t
1s N(O, 1).
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