Math 582 Final, 2022 Name

1) Suppose that X, ..., X, are iid N(u, o).
a) Find the limiting distribution of 1/n (X n— M )

b) Let g(f) = [log{1+60)]*. Find the limiting distribution of v/n (9(X.) — g{n) ) for
> 0. )

c) Let g(f) = [log(1+ #)]°. Find the limiting distribution of n (g(
p = 0. Hint: Use the second order delta method.
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2) Let Y, ~ binomial(n, p).
a) Find the limiting distribution of v/n (%— — p) .
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b) Find the limiting distribution of
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3) Suppose Y, ~ uniform(—n,n). Let F,,(y) be the cdf of ¥,,.
a) Find F(y) such that F,(y) — F(y) for all y as n — oo.
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4) Let X, be a sequence of random variables such that P(X,, = 1/n) = 1. Does X,
converge in distribution? If yes prove it by finding X and the cdf of X. If no, prove’it
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Suppose #1, ..., &, are iid p x 1 random vectors where E{wx;) = ¢*°1 and

Cov(m;) = (e* — e)I,. Find the limiting distribution of v/n(T — ¢) for appropriate vector
c.
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6) Assume that

(3 -(2)] = ((

Find the limiting distribution of

b= -nal(4)-(%)]
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1? & 7) Let X1, ..., X, be iid with mean E(X) = u and variance V(X) = o > 0. Then
n(X — w? = [ya(X —w)* S W. What is W?
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8) Suppose that Y1, ..., Y, are iid logistic(d, 1) with pdf

exp (—(y — )
[1+exp(=(y—6)

where am@@ 1 and @ are real. MED(Y) = E(Y) =0 and V(Y) = 7%/3.
& a) I;(f) = 1/3 and the family is regular so the “standard limit theorem” for the MLE
6, holds. Using this standard theorem, what is the limiting distribution of /7 (9 -0)?
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< b) Find the limiting distribution of /n(Y, —6).
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d) Consider the estimators Gn, Y, and MED(n). Which is the best estimator and
which is the worst? ;




9) Let the linear model Y = X8 + e where X has full rank p, F(e} = 0, and
Cov(e) = o°I. Let 714 be the OLS, lasso, elastic net, or ridge regression estimator fit

from the model Z = Wn+e. If \n/vn £ 0, then V(i —8) B 4 for all 4 estimators.
a) What is the distribution of w? N

weconstant vector. Then for a large class of iid error distributions,
what is the limiting distribution of a¥/n(f4, — n) = vnla¥fH, — a™n)?
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