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1a

ABC =
[

1 0 1
2 1 1

] 
 1 0

0 1
1 0




[
2 1
1 1

]
=

[
2 0
3 1

] [
2 1
1 1

]

=
[

4 2
7 4

]

CAB =
[

2 1
1 1

] [
1 0 1
2 1 1

]
 1 0

0 1
1 0


 =

[
4 1 3
3 1 2

] 
 1 0

0 1
1 0




=
[

7 1
5 1

]

C ′B ′A′ =
[

4 7
2 4

]

1b From (a), (ABC)′ =
[

4 7
2 4

]
= C ′B ′A′

1c

(ABC)−1 = 1

|ABC|
[

4 −2
−7 4

]
= 1

2

[
4 −2

−7 4

]
=

[
2 −1

−3.5 2

]

C−1 =
[

1 −1
−1 2

]

(AB)−1 =
[

2 0
3 1

]−1

= 1

2

[
1 0

−3 2

]
=

[
0.5 0

−1.5 1

]

1d From (c), C−1(AB)−1 =
[

1 −1
−1 2

] [
0.5 0

−1.5 1

]
=

[
2 −1

−3.5 2

]
=

(ABC)−1

2 Let A : n × K , B : K × T , C : K × T and D = A(B + C), E = AB , F = AC.

dij =
K∑

k=1

aik(bkj + ckj ) =
K∑

k=1

aikbkj + aikckj

= eij + fij

therefore A(B + C) = AB + AC
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3a The test statistics are

t2 = β̂2 − 1

σ̂
β̂2

= 0.9576 − 1

0.3022
= −0.1403

t3 = β̂3 − 1

σ̂
β̂3

= 0.8242 − 1

0.3571
= −0.4923

The critical value is 2.179. Therefore, we do not reject the null that both elasticities are
statistically equal to one.

3b The test statistic, assuming zero covariancem, is

t = 0.9576 − 0.8242√
0.0913 + 0.1275

= 0.2852

The test statistic, assuming a -0.0972 covariance, is

t = 0.9576 − 0.8242√
0.0913 + 0.1275 − 2(−0.0972)

= 0.2075

The critical value is 2.179. Therefore, in either case, we do not reject the null that the
elasticities are statistically equal.

4 One can see model B as

Yt = β1 + X2t + β2X2t + β3X3t + u2t

= β1 + (1 + β2)X2t + β3X3t + u2t

= β1 + β∗
2 X2t + β3X3t + u2t

where β∗
2 = 1 + β2. Thus, Models A and B are very similar, they both explain Yt with

the same explanatory variables.

4a Yes, the estimates for α1 and β1 will be the same.

4b Yes, the estimates for α3 and β3 are the same.

4c β∗
2 = 1 + β2 = α2.

4d No, since the dependent variables are not the same.

5a Let the coefficient for ln K be β∗ = β2 + β3 − 1. Setting up the null hypothesis
that β∗ = 0 can test whether β2 + β3 = 1.
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5b No, the analysis is symmetric. We can test whether the coefficient of ln L is zero.

6a
ÿè×çªW (%)

1980 1990 2000
8.53 10.59 24.33

6b

ÿè×çªW (%)
1980 1990 2000

ã4 9.25 10.16 22.77
Þ4 7.68 11.12 26.22

ãÞÏæ 1.57 -0.96 3.45

6c β2 [ýã4ÿè×çªWDÞ4ÿè×çªWíÏ�, w,l[b}�Ñ 1.58%,-0.96% ¸-
3.46%, ãÞÏ�òü, 2000�vÞ4˛��ã4�

6d Ì�c¦[b~cËf� Î7®�í �«”+� ¸1990�í �4�� .éO5Õ, wF[bÊ®�

·u£²/éOí, «w ��f`>�b� D �‚f`>�b� Ê1990-2000�Èí½b4uÓ‹í�
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