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FWL Theorem

text p.66-67の解説

PXX1 = X1の証明

X =
(

X1 X2

)
とする。このとき、X ′X を分割行列を使って表すと、

X ′X =

(
X ′

1X1 X ′
1X2

X ′
2X1 X ′

2X2

)

となる。いま (X ′X)−1を

(X ′X)−1 =

(
A C ′

C B

)

で表すと、
PX ≡ X(X ′X)−1X ′

=
(

X1 X2

)( A C ′

C B

)(
X ′

1

X ′
2

)

= X1AX ′
1 + X2CX ′

1 + X1C
′X ′

2 + X ′
2BX2

となる。
次に、(X ′X)−1(X ′X) = I であるから、

(X ′X)−1(X ′X) =

(
A C ′

C B

)(
X ′

1X1 X ′
1X2

X ′
2X1 X ′

2X2

)

=

(
A(X ′

1X1) + C′(X ′
2X1) A(X ′

1X2) + C′(X ′
2X2)

C(X ′
1X1) + B(X ′

2X1) C(X ′
1X2) + B(X ′

2X2)

)
=

(
I O

O I

)

したがって、

PXX1 = (X1AX ′
1 + X2CX ′

1 + X1C
′X ′

2 + X2BX ′
2)X1

= X1(A(X ′
1X1) + C′(X ′

2X1)) + X2(C(X ′
1X1) + B(X ′

2X1))

= X1I + X2O

= X1 ♦
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P XP 1 = P 1の証明

PXP 1 = PX (X1(X ′
1X1)−1X1)

= (PXX1)(X ′
1X1)−1X1

= X1(X ′
1X1)−1X1 = P 1 ♦

エコノメトリックスⅡ'07 第5回授業 補足資料 10/31/07


