92.3.4. Generalized Inverses of Partitioned Matrices, proposed by Peter
C.B. Phillips. The covariance matrix I of the m-vector x; = (x,,x3,) is par-
titioned conformably with T as

5= [En Elz}
Ly Inp

Suppose Ly and Z;,., = I;; — Z;,L5 L, are nonsingular where the affix
“4” signifies the Moore Penrose inverse of a matrix. Define £,,., = Z,, —
LI L.

(i) Prove that
Lha =ZHh + LHIn I 0k,
(i) Show that
= [ Iz —21_11-25123?2}
~ZHIuIh, $2

Now suppose that L, ; = E;, — L, £4 £, and E;; may be singular, Define Z;,., =
=Ly Zfi i
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(iii) Show that
+ +
_— [ Ih.. ~L{1.2L2E5; ]
&~ + + + +
—ILEn L2 EH +I5HLs 51,55

is a generalized inverse of Z. Is T, a Moore Penrose inverse?
(iv) Show that L, is a generalized inverse of X if we replace the Moore Penrose in-
verses in its definition by arbitrary generalized inverses.

92.3.5. Efficiency of Maximum Likelihood, proposed by Peter C.B. Phil-

lips. In the linear model

Yr = bx, + uy, (r=1,...,n) Q)

the parameter has true value by # 0 and , = i.i.d. N(0,b8). The x, are non-
ny.2

random and » 'Lix} — m, > 0 as n — oo,

(i} Derive the asymptotic properties of the maximum likelihood estimator 5 of b
in (1).

(ii) Compare the limit distribution of 5 to that of the QLS estimator 5 of b, in
(1). Is OLS asymptotically efficient?



