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(a) {7 pts) Show that E{S8E,) = (n —p ~ z}g;g

{b) (6 pts) When ¢

{c} (12 ptsy When fHeey == m fy = 0, show that

.

where £~ [
freedom.

g band - b - 1 degrees of

. (25 prs) Consider the multiple linear regression model

where

(Zighoape and x; = (24,0 0,07 Let w denote the linear space spanned
p where 1 == {1, 1}". It is known that the dimension of w is p + 1.
v, be an fs;ihmmmm basis for A" such that vy foooa Ve Span wn Let Y
SWrite Y e Gol 4 507 = 30 obv, and (e eV s
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{a} (6 pts) Determine o's, bs, and os.

(b {9 pts) Let e denote the residus! vector sfter Jeast-squares it Denote S57
Derive the ffi;s«ttnmmn of SYE,

S sguares estmate of . Denve the distribution of

}ﬁ ptgz Let uiam the le:




3. (25 pts) Assume

s e - i 2
where €5, .. .. 7, are i.1.d. random variables with mean 0 and variance o, Su; pn«‘;e Mm ¥ 2=
I o E 18 amé to model the relationship between z,, and Y,,. Let 77, and 7y denote

the Imamqmzm estimates of 7, and 3, respectively.

{a) (1 ptsy As n - o¢, does 4 conver ge to a constant? If it does, determine that constant,

(b) (8 pts) Determine the asymptotic distribution of By,

() (7 pts) Determine lim, ..o Eey, when i s 12/2]. Here e, denote the residual of the th
observation.

4. (25 pts) Consider a simple linear regression model Y, =
are 1id random variables with mean zero and variance o°.
are observed instead. It is known that

v e, where s, 1 <2 <
Sinve z;’s cannot ?}L observed, Z,'s

where #,’s, 1 < ¢ . are iid random variables with mean zero and variance +2. Moreover,
¢.’s and #,’s are independent. Suppose that a simple linear regression model

Y= op + o2 + g
is used to fit (Z;, ¥]) by the least-squares method. The resulting estimates are denoted by 4,
and &4,

(@) (10 pts) When o, = /7. does &, converge to a constant as o= oc? Wit is, determine
that constant.

(b} (15 pts) For each 2., we observe

Is it possible to get a consistent estimator of ;7 If it does, please give such a consistent
estimator.
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