Department of Statistics
COURSE STATS 330
Assignment 3, 2006

Instructions: Hand in your completed assignment to the Student Resource Centre by
4pm on Thursday 14™ September.

Question 1
The data for this question relate to educational expenditure in the United States. For each

of the 50 states, we have data on the following variables:

expend: Current expenditure per pupil in average daily attendance in public
elementary and secondary schools, 1994-95 (in thousands of dollars)

ratio: Average pupil/teacher ratio in public elementary and secondary schools,
Fall 1994
salary: Estimated average annual salary of teachers in public elementary and

secondary schools, 1994-95 (in thousands of dollars)

takers: Percentage of all eligible students taking the SAT, 1994-95

total: Average total score on the SAT, 1994-95 (response)

Note the SAT (Scholastic Aptitude Test) is a standard test sat by US high school students
in their final year of high school, and is used to evaluate applicants seeking admission to
US universities.

The question here is to what extent student performance (the SAT score) is associated
with the other variables.

(a) Read the data into R, checking the data as usual. The data are in the file sat.csv on
the course web page. [5 marks]

(b) You are required to fit a suitable model to these data, taking note of the following
points:

o Are all the variables required in the regression? Use variable selection techniques to
choose a suitable subset if not. For your chosen subset:

e |s the relationship between the response and the explanatory variables linear? If not,
can a suitable transformation be made?

o Are there any outliers or influential points in the subset?



e |Is the normality assumption satisfied?

e |Is the equal variance assumption satisfied?
If you see any problems take appropriate corrective action until the model is satisfactory.
[15 marks]

(c) Use your final model to carefully explain the relationship between the explanatory
variables and the response. In particular, comment on the following:

e Do these data provide any evidence that, other things being equal, higher teacher
salaries are associated with better student performance?
e Other things being equal, is student achievement associated with the percentage of
students taking the SAT? If so, can you explain why this might be so?
[5 marks]

Question 2.

(@) In Question 1 in Assignment 2, we treated the variables exposure, danger and
predation as numeric variables. Would the model have been improved if they had
been treated as factors? [5 marks]

(b) Use stepwise model selection to select a model, treating exposure, danger and
predation as factors. Do you wind up with the same model you chose in Assignment
2? [5 marks]

(c) Repeat the prediction you made in assignment 2, using the model fitted in (b). Do you
get a more convincing prediction? [5 marks]

Data for Question 1

expend ratio salary takers total
Alabama 4.405 17.2 31.144 8 1029
Alaska 8.963 17.6 47.951 a7 934
Arizona 4.778 19.3 32.175 27 944
Arkansas 4.459 17.1 28.934 6 1005
California 4.992 24.0 41.078 45 902
Colorado 5.443 18.4 34.571 29 980
Connecticut 8.817 14.4 50.045 81 908
Delaware 7.030 16.6 39.076 68 897
Florida 5.718 19.1 32.588 48 889
Georgia 5.193 16.3 32.291 65 854
Hawaii 6.078 17.9 38.518 57 889
Idaho 4.210 19.1 29.783 15 979
lllinois 6.136 17.3 39.431 13 1048
Indiana 5.826 17.5 36.785 58 882
lowa 5.483 15.8 31.511 5 1099
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