Math 281 Qualifying Exam. September 9, 2002

(1) Let a sequence of random variables be given by X, =1/n. Also,

1 f x>0 L L

let f(x) = {0 fx<0 . Show that Xn-——> 0 but f(Xn) + f{0).

(2) State a version of the Slutsky theorem under which it is true that.

L L
X — 0 = fX)— f0).

In this connection, what goes wrong in Problem (1) ?

(3) Suppose X,, X,, ..., X_ are i.i.d. random variables with sample

mean and sample variance given by X, and S?, respectively.

a. If the underlying distribution is N{u, 62), with both parameters
unknown, what is the distribution of

| yn-1X, - 1)

S

n

Develop confidence intervals for i in this case.




b. Now suppose we have a random sample from any distribution
with finite mean and variance. In this case, derive the limiting

distribution of

Vn'_lﬁn - ]—1)
S

n

Explain how the large sample confidence intervals for u differ
from those obtained in part a.

c c. What is the limiting distribution of

n

[Jn—l X, - 1 Jz 0
S

(Be certain to qualify your answer.)

d. Derive large sample confidence intervals for the variance o?.
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