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Hwk 4: Estimation and Hypothesis Testing

For this assignment you will need the California test score data set known as Standardized testig and Reporting (STAR).  It is available on the course web site as a link in the syllabus. 

You will be working with the following model, call it Ω, in this homework:
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1. The three variables with the PCT subscript are measures of poverty.
a. Use an F-statistic to test the null hypothesis that the associated coefficients are jointly equal to zero.  Use a 95% level of test.

b. Test the same hypothesis using a likelihood ratio test at the 95% level.
c. Are teachers and computers equally productive in this model? Test this at the 90% level. 

2. Replace the three variables ENRLTOT, TEACHERS and COMPUTERS by the pair of variables COMP_STU (number of computers per student) and TEACHERS/ENRLTOT (Teachers per student. Do not use STR). The new model, call it ω1, is specified as

Testscr = βo + β1(TEACHERS/ENRLTOT) + β2COMPUTERS + β3ELPCT + β4MEALPCT + β5CALWPCT + β6AVGINC + ε 
Another new model called ω2 is specified as

Testscr = βo + β1TEACHERS + β2(COMPUTERS/ ENRLTOT)+ β3ELPCT + β4MEALPCT + β5CALWPCT + β6AVGINC + ε 
Yet another new model called ω3 is specified as

Testscr = βo + β1(TEACHERS/ENRLTOT)  + β2(COMPUTERS/ ENRLTOT)+ β3ELPCT + β4MEALPCT + β5CALWPCT + β6AVGINC + ε 
a. Estimate the coefficients of the three models and report the results in a table.

b. Report the value of the log likelihood for each of the three models.

c. Would it be appropriate to choose a particular model as “best” on the basis of the log likelihoods? Explain, briefly.

d. In ω3 are teachers and computers equally productive? Test this at the 99% level.

3. Another proposed model is 
Testscr = βo + β1(TEACHERS/ENRLTOT) + β2(TEACHERS/ENRLTOT)2  + β3(COMPUTERS/ ENRLTOT)+ β4(COMPUTERS/ ENRLTOT)2 +β5ELPCT + β6MEALPCT + β7CALWPCT + β8AVGINC + ε 
a. Estimate the unknown coefficients and report the results.

b. From your results are returns to teachers per student increasing, constant or decreasing?

c. From your results are returns to computers per student increasing, constant or decreasing?

d. Teachers per student and computers per student are two factors of production.  The other variables are control variables. Given your empirical results are there decreasing, constant or increasing returns to scale?
