4 (20 points) Consider the following cost function for electricity generation:

Y = AXAp™: papa,y,
(Eq.4)

where

Y =total cost of production

X=output in kilowstt hours
% =pnce of labor input
»=pnice of capital input

Py=pnce of fuel input

u=disturbance term

Theoreticslly, the sum of the price elasticities 1s expected to be unity, 1e., a; + a; + a3 = 1.
By imposing this restniction, the preceding cost function can be written as

(Y/Ps) = AXB(P, [ Py)™ (P3/ Py)u
(Eq.5)

In other words, [Eqd]is an unrestricted and is the restricted cost function.
On the basis of a sample of 29 medium-sized firms, and after logarithmic transformation,
the estimated regression results are following:

In(Y)) = —4.93+094 In(X,) +0.31 In(P) — 0.26 In(F2) + 0.44 In(Fs)

(1.96)  (0.11) (0.23) (0.29) (0.07)
(Eq.6)
RSS = 0.336 n — 29
In(Y/P5) = —655+091 In(X)+ 051 In(P,/Ps) +0.09 In(Py/P,)
(0.16)  (0.11) (0.19) (0.16)
(Ea.7)
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4.1 (10 points) Interprete [Eq.6land [Eq7|

4.2 (10 points) How would you find out if the restriction (o + a2 + aa) = 1 1s valid? Show
your calculations.
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Model 2

In(F) = a1 + a2ln( HS;) + asin(Y S¢) + au DCy + uy

m(P) = 2639+ 0750 In(HS,) + 0.168 In(Y S) + 0.066 DC;
se — (0.244) (0.081) (0.038) (0.043)

(Eq.9)

RSS =2843 TSS=8018 N =288

5.1 (2.5 points) Interpret each of the slope coefficient estimates 2, and £, in regression
model 1 (Eq.1).

5.2 (2.5 points) Interpret each of the slope coefficient estimates az and a4 In regression
model 2 (Eq.2).




5.3 (5 points) Use the estimation results for regression model 1 to test the individual sig-
nificance of each of the slope coefficient estimates 5, for HS, and 5, for DC, . For each
test, state the null and alternative hypotheses, and show how you calculate the required test
statistic. Which of these two slope coefficient estimates are individually significant at the 5
percent significance level?




5.4 (5 points) Use the estimation results for regression model 1 to test the joint significance
of all the slope coefficient estimates at the 1 percent significance level (i.e., for significance
level a = 0.01).
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5.5 (5 points) Use the estimation results for regression equation model 2 to test the propo-
sition that a; > ag , 1.e., to test the proposition that the margnal effect of In( 1 S;) on Inf is
greater than the marginal effect of In(Y S;) on InF} at the 5 percent significance level. |Note:
cov(ag.ay ) = -0.001|
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