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Hayashi Econometrics : Answers to Selected Review Questions

Chapter 5
Section 5.1

2. bi = (1, IQi)′, β = (φ2 − φ1, φ3 − φ1, β)′, and γ = (φ1, γ)′.

3. Let si be (S69,S80,S82)′. Then QFi = [Q
...Qsi]. So QFi ⊗ xi = [Q⊗ xi

...Qsi ⊗ xi] and

E(QFi ⊗ xi)
(3K×4)

= [E(Q⊗ xi)
(3K×3)

...E(Qsi ⊗ xi)
(3K×1)

]

E(Q⊗ xi) =

 2/3E(xi) −1/3 E(xi) −1/3E(xi)
−1/3 E(xi) 2/3 E(xi) −1/3E(xi)
−1/3 E(xi) −1/3 E(xi) 2/3 E(xi)

 .
The columns of this matrix are not linearly independent because they add up to a zero
vector. Therefore, E(QFi ⊗ xi)

(3K×4)

cannot be of full column rank.

Section 5.2

1. No.

4. Since η̃i = Qεi, E(η̃iη̃
′
i) = QΣQ, where Σ ≡ E(εiε

′
i). This matrix cannot be nonsingular,

because Q is singular.

Section 5.3

1.

Q =

 1/2 0 −1/2
0 1 0

−1/2 0 1/2

 .
Section 5.4

2(b) If Cov(sim, yim − yi,m−1) = 0 for all m, then Σxz becomes

Σxz =


1 0 E(yi1 − yi0)

E(si1) 0 E(si1) E(yi1 − yi0)
0 1 E(yi2 − yi1)
0 E(si2) E(si2) E(yi2 − yi1)

 .
This is not of full column rank because multiplication of Σxz from the right by (E(yi1 −
yi0),E(yi2 − yi1), 1)′ produces a zero vector.
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