Math 584 2019 Final Name

1) Suppose Y; = 2 B+ ¢; with Q(8) > 0. Let ¢, be a constant that does not depend
on (3 or o? Suppose the likelihood function is

1

L(B,07) = ¢y U—ln exp (%Q(ﬁ)) :

a) Suppose that 3Q minimizes Q(3). Show that BQ is an MLE of .
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2) Let P = X(XTX)~XT be the projection matrix onto the column space of X .
Using PX = X, show P is idempotent.
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3) Show that (X X7T)~1X is a generalized inverse of X7 if the n X p matrix X has
rank(X) = n.
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5) Suppose that ¥ = X 3 + € where Cov(e) = ¢?% and ¥ = /252 where ©1/2
is nonsingular and symmetric. Hence X7/2Y = X~/2X 3+ =~Y/2¢. Find Cov(Z™"2e).
Simplify.
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| 6) Let y ~ Na(p,0”I) where y = (Y1,Y3) and p = (11, o)’ Let A = l ig ig }
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Are y' Ay and y’'By independent? Explain.



7) Let Y = X8+ € where Y = (Y1,Y3,¥3), X = [

D =
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], B = (b1,B2)', E(e) =0,

and Cov(e) = o?I. 7
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Show whether or not the following functions are estimable.

b) 56, + 108, -




8) Assuming the assumptions Qf the least squares central limit theorem hold, what is
the limiting distribution of \/n (8 — 8) if (X'X)/n — W™ as n — oo?
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— 9) Let the model be Y; = [o + Bizi1 + Pozio + Bz + ... + B;:Eig + ;ﬁe model in
matrix form is Y = X3 + € where € ~ N,(0,5%I). Let P be the projection matrix on
C(X) where the n x p matrix X has full rank p. What is the distribution of Y'PY?

A Hint: f Y ~ N,(u, I), then YTAY ~ x*(rank(A), uTAp/2) iff A= A’ is idempo-
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10) To bootstrap the multlvarlate linear regression model w1th the parametric boot-
strap, let Y ~ N, (X ,02I,) for j = 1,..,m. Then ,8 = (XTX)~ 1XTY* for
I =1, oy T and B’ [ﬁl, ﬁ;, . ,B ]. Slmphfy quantities when possible. Show work'
a) What is the distribution of ﬂ (X TX)'x Ty:?
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b) Using a), what is E(3)?
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c) Recall that X ,3 PY ;. What is the dlstrlbutlon of ,BJ = (XTX )1 XTy* if
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