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Econometrics 11
Philip Shaw
Problem Set 3
Due Date: March 2, 2023

Problem 1

Consider the population model that relates a student’s term GPA (termgpa)
to prior to term GPA (priGPA) and a student’s ACT score (ACT). As-
sume the functional form for the conditional mean function is given by:
m(x, 90) = 901 + 002pm'GPA + 903ACT.1

a. Modify the gfunction.R file to reflect the population model presented
above. Be sure to save the file and then source the file accordingly.

b. Using the functional form above, calculate the analytical expression for
the Hessian matrix for each 7 and each p. Recall that the Hessian matrix
should take the following form:
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where h; 11 is the derivative of 889%1'1 with respect to 0y, h; 12 is the derivative
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of 689—%"1 with respect to 0yz, and h; 13 is the derivative of with respect to fps.

c. Given your Hessian matrix above, compute the sum of the Hessian:
N N N
doimi hian Doy hine D ois his

N
D Hi= |V him S hiss Yo hios (2)
=1 Zf\il hi 31 ZZN:1 hi 32 Zf\; hi 33

'For this problem you will need the script files qfunction.R, qderivfun.R, and qderiv-
fun2.R.



d. Now compute the analytical expression for Ay.

e. Using the nls command in R and the dataset attend.csv, estimate the
population model under consideration.?

f. Given your estimates above, verify that the code gderivfun2.R produces
the exact values for both Zf\il H; and A,.

g. Using your estimates above and the gderivfun.R script, calculate the
estimated variance-covariance matrix Avar(f).

h. Test the null hypothesis Hy : 6y; = 0 versus H; : 6p; # 0 for j =1,2,3.

Znlsout=nls(termgpa™ (b0 + bl*priGPA+b2*ACT), start = list(b0 = 1, bl =
0.04321,b2=.9))



