ECON207 Session 9: Review Exercises

Question 1 It is shown in Session 9 slides that the variance-covariance matrices of the OLS
and GLS estimators for the linear regression model

y=XB+e, E(c|X)=0, Var(e | X) = o%Q
are
Var(3°% | X) = o2(XTX) ' XTOX(XTX) ! and Var(89 | X) = 02(XTQ 1 X)"!

respectively. Show that R R
Var(8°'* | X) — Var(p9* | X)

is positive-definite by showing that

Var(8° | X) — Var(f9s | X) = 02 AQAT (1)
where A = (XTX)1XT — (XTQ1Xx)"1XxTQL
Remarks:

o Simply multiply out AQAT to obtain the left-hand side of (1).

o Positive semi-definiteness follows because we can write Q = (P~1)(PT)™1, so
AQAT = A(PYH)(PT)LAT = A(P Y (P HTAT

and so cTA(P~1)(P )T AT¢c is a sum of squared terms which cannot be negative.



