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1. Returning to the differential demand for labor in agriculture

f̄itd ln (xit) = θid ln (Qt) +
n∑

j=1

πijd ln (wjt) + εit (1)

where f̄it is the average share of input expenditures
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 , (2)

xit is the quantity of input i used at time t, Qt is the total quantity
of output, and wit is the price of input i used at time t, using the
KLEM data (remember to construct the d ln (Qt) using the log change
in the total output level). Estimate the unrestricted ordinary least
squares estimators for the parameters of the differential demand system
(including an intercept).

2. Estimate the restricted least squares model with homogeneity imposed
so that

π21 + π22 + π23 + π24 = 0. (3)

Construct the variance matrix for the estimated coefficients.
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3. Adding the constraint to the formulation in Question 2, now add the
restriction that the constant is equal to zero. Again, compute the
variance matrix for the estimated coefficients.
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