Modeling Mexican Maize Production
The data set “maize.dat” contains 96 observations of data on output, Q (in metric tons), land input T (in hectares), and labor input L (in person-days) for a random sample of maize farms in the Mexican state of Michoacán, during each of two years (1983 and 1989).  The following table summarizes these data:

	Variable
	Description
	Sample Mean
	Sample Standard Deviation

	Year
	1 if 1983, 2 if 1989
	1.50
	0.50

	Output (Q)
	Output in Metric Tons
	3.21
	4.11

	Land (T)
	Land Input in Hectares
	2.14
	1.69

	Labor (L)
	Labor Input in Person-Days
	81.25
	80.21


a. Please estimate a 95-percent confidence interval for expected maize output (no econometrics yet!).  Looking at your confidence interval, what would you say about the variability of maize output from this sample of farms?

b. Let’s hope our econometric tools can help us “explain” this variability in output across farms.  A friend suggests that you estimate a regression equation of the following form:
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where ui is a stochastic error term assumed to be distributed independently and identically as ~N(0,(2).

i. Please estimate this regression equation, using ordinary least squares in SHAZAM.  Report your results, either in table or equation form.  

ii. What is your estimate of the elasticity of output with respect to Land for this sample?  The elasticity of output with respect to Labor? Are they significantly different from zero at the 10-percent level?

iii. Please test the null hypothesis that the marginal products of land and labor are the same, at the 10 percent level.

iv. Now please test whether your R-squared is significantly greater than zero, at the 10 percent significance level.

c. Please critique the use of this functional form for the regression equation, in light of the micro producer theory you learned in ARE100A.

d. Now consider the following, alternative specification for your regression equation:
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i. What kind of production function does this regression equation correspond to?

ii. How can you modify this equation so that it can be estimated using ordinary least squares?

iii. Please use the “maize.dat” data set to estimate this production function. Report your results in table or equation form.

iv. Now what is your estimate of the output elasticity of Land?  The output elasticity of Labor?  Are they significantly different from zero at the 10 percent level?

e. Which of these two regression equations do you think is “better?” Explain.

f. Using the regression equation in 1(d), please test the null hypothesis that there are constant returns to scale in maize production amongst the population of farmers from which this sample was drawn.
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