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X and Y are two random variables.
(a)
Find a function of X, g(X'), such that

lim E(Y — g(X))>.

(b)
Find a function of X, g(X '), such that

li;n E|lY — g(X)|.

Note: You can assume that the minimizers of E(Y — ¢)? and E|Y — C| are EY

and the median of Y, respectively.

Let Xi(i=1,---,p;j =1,--+, k) be independent N (u;,o?) variables.

(@)
Find the M. L. E.'s of p;, 1 < i < p, and 0”.

(b)

Suppose K is fixed but p — 00. Show that 5? (obtained in (a)) is not a

consistent estimate of 2.

Let Xy, -+, X, beasample froma N(u,1) population. Find the U. M. V. U. estimate
of Py[X1 > 0] = ®(u).
Suppose that the observations are directions around a circle, i.e. of angles between ()

and 2. Consider the simple null hypothesis that the random variables Y;, -+, Y, are

ii.d. in the uniform density over (0,27), that is, that the angles are completely random.

Suppose that we wish to test for symmetrical clustering around the zero direction.

(a)
(b)

Suggest a test statistic when clustering may be around () and .

Propose a normal approximation to the distribution to the distribution of proposed
test statistic under the null hypothesis.
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