The AVPThoomme.

Theorem: (AVP or Frisch-Waugh-Lovell) Consider the regression of ¥ on two blocks of
predictors, X; and Xs, where the partitioned matrix, [X;X5] is of full column rank. Suppose

Y = Xl,BAl + XQ/BAQ + €, with e L Span(Xl,Xg)
Then the (residual of Y regressed on X5) regressed on the (residual of X; on X,) has

1. least-squares regression coefficient Bl,
2. least-squares residual equal to e, and
3. SSE = ¢ée.
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Proof: The residual of Y in the regression on X5 is obtained by pre-multiplying Y by
Qr=1—Py=1— Xo(X)X5) ' X}
and similarly for X;. We obtain
QoY = Qo X1 B + Q2X255 + Qoe
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Now—dor The Yaroamo -

Varavp(f1) = 0?((Q2X1)'(Q2X1)) ™
= 0 (X1Q2X1) ™"
and, using the Schur complement for the inverse of a partitioned matrix, we get:

—1
A X'X, X'X
2 1“1 1422
Varur(P) = o (X;Xl X;Xg)
and N
Varyr(51) = o (X1 X1 — X Xo(X5X0) 1 X5 X))~

o} (X{(I — Xo(X)X0) ' X)) X,) ™!
o (X1Q2X1) !
= VarAVP(Bl)






