
Econometrics I
Problem Set 4
Nov. 29, 2002

Due: Dec. 6, 2002

1. Consider A =
[

1 0 1
2 1 1

]
, B =


 1 0

0 1
1 0


 and C =

[
2 1
1 1

]

(a) Compute ABC, CAB and C ′B ′A′.
(b) Verifty that (ABC)′ = C ′B ′A′.
(c) Find the inverse of ABC and C and AB .

(d) Verify that (ABC)−1 = C−1(AB)−1

2. Show that A(B + C) = AB + AC, where A is a n × K matrix, B and C are
both K × T matrices.

3. In an application of the Cobb-Douglas production function the following results
were obtained:

ˆln Yi = 2.3542 + 0.9576 ln X2i + 0.8242 ln X3i

(0.3022) (0.3571)

R2 = 0.8432, df = 12

where Y = output, X2 = labor input, and X3 = capital input, and where the
figures in parentheses are the estimated standard errors.

(a) The coefficients of the labor and capital inputs give the elasticities of output
with respect to labor and capita. Test the hypotheis that these elasticities are
individually equal to unity.

(b) Test the hypotheis that the labor and capital elasticities are equal, assuming
(i) the covariance between the estimated labor and capital coefficients is zero,
and (ii) it is -0.0972.

4. Consider the following models.

Model A :Yt = α1 + α2X2t + α3X3t + u1t

Model B :Yt − X2t = β1 + β2X2t + β3X3t + u2t

(a) Will OLS estimates of α1 and β1 be the same? Why?

(b) Will OLS estimates of α3 and β3 be the same? Why?
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(c) What is the relationship between α2 and β2?

(d) Can we compare the R2 of the two models? Why or why not?

5. Consider the Cobb-Douglas production function

Y = β1L
β2Kβ3 (1)

where Y = output, L = labor input, and K = capital input. Dividing (1)
through by K , we get

Y

K
= β1

(
L

K

)β2

Kβ2+β3−1

Takeing the natural log, we obtain

ln

(
Y

K

)
= β0 + β2 ln

(
L

K

)
+ (β2 + β3 − 1) ln K (2)

where β0 = ln β1.

(a) Suppose you had data to run regression (2). How would you test the hyoth-
esis that there are constant returns to scale, i.e., β2 + β3 = 1.

(b) Does it make any difference whether we divide (1) by L rahter than by K?

6. ps4.dta ¦A 1980, 1990 ¸ 2000 �í �A‰’Ä|Œ� 2 19-22 uA¨£w�‚í’m,
w2þ_‰b, ‰bqñà label Fý� Uà ps4.dta ��J-½æ�

(a) 1980, 1990¸2000�v, ®�ÖýªWí19-22uA¨ÿèk×ç? �SÅ‚�‘?

(b) 1980, 1990¸2000�v, ãÞ4ÿè×çíªW®ÑÖý? ãÞ4ÿè×çªWí

Ïæ®ÑÖý? �SÅ‚�‘?

(c) ú1980�1990¸2000�, }�,l-�c¦_�:

c = β1 + β2sex + u

¤v sex í[b β2 H[íuBó? (Tý: D (b) Tøªœ�)

(d) ú1980�1990¸2000�, }�,l-�c¦_�:

c = β1 + β2 sex + β3 fschyr + β4 mschyr + β5 taipei + β6 tpc + u

zpçÿè×çªWM/Ó‹v, ®_j„‰búu´ÿè×ç�àíÅ‚�‘�
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