
Assignments for April 5, 2016
Johannes Karreth

RPOS 517

The exercises below are divided into two sections. The first section, as indicated, should be completed at home
BEFORE class. The second section will be completed during class.

Submission instructions:

• Please submit the at-home part of the assignment as a Word or PDF document and a .Rmd file via
Blackboard by 8am on Monday before class.

• Please use the answer template provided on the course website to submit your assignments.
• Please use the comments form on Blackboard to let me know about any topics or terms that you studied

for today that you’d like to hear more about in class. Thank you!

Section 1: At-home assignment

1.1 Work through today’s tutorial

Please read and work through this week’s tutorial on regression diagnostics. You can find the tutorial on the
course website. This tutorial contains no questions inline; please answer the questions below:

(a) Examine the residual plots in the section of the same name. Do you find a violation of the assumption
of nonconstant error variance? If yes, discuss what you think might cause this violation and how you
might change the model to deal with this.

(b) Provide a full interpretation of the regression results under “Nonlinearity”. I re-print the results below.
Interpreat the meaning of each coefficient, any other statistics in the output that are noteworthy, and
what this model tells us about the data that we analyzed.

##
## Call:
## lm(formula = wages.ln ~ education + age + sex, data = slid.dat)
##
## Residuals:
## Min 1Q Median 3Q Max
## -2.36252 -0.27716 0.01428 0.28625 1.56588
##
## Coefficients:
## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 1.1168632 0.0385480 28.97 <2e-16 ***
## education 0.0552139 0.0021891 25.22 <2e-16 ***
## age 0.0176334 0.0005476 32.20 <2e-16 ***
## sexMale 0.2244032 0.0132238 16.97 <2e-16 ***
## ---
## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
##
## Residual standard error: 0.4187 on 4010 degrees of freedom
## (3411 observations deleted due to missingness)
## Multiple R-squared: 0.3094, Adjusted R-squared: 0.3089
## F-statistic: 598.9 on 3 and 4010 DF, p-value: < 2.2e-16
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(c) Based on the model above, what is the predicted hourly wage (in Canadian dollars) of a 35-year old
male with 9 years of education?

• What do you need to do to calculate this average wage in the scale of the model above?
• What do you need to do to transform the log of wages into the original scale of Canadian dollars?

(d) Based on the model above and the data from the SLID survey you used in the tutorial, calculate the
predicted hourly wage for the “average” woman in Ontario.

• How do you identify the average woman?
• How do you calculate her predicted hourly wage?

(e) Do French speakers in Ontario earn lower wages than English speakers or speakers of other languages?

• Can you answer this question from the model above?
• If not, what do you need to do to answer it?

(f) Estimate a regression model on the SLID survey data predicting wages with respondents’ education,
age, gender, and primary language. Calculate robust standard errors. Present this output in a
publication-ready regression table. (You don’t need to discuss the results again.)

Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 Heteroskedasticity

For today’s in-class exercises, we’ll use a dataset “that was created by randomly sampling 400 elementary
schools from the California Department of Education’s API 2000 dataset. This data file contains a measure
of school academic performance as well as other attributes of the elementary schools, such as, class size,
enrollment, poverty, etc.” taken from the UCLA Stat Consulting Group. One row in this dataset is one school
in California, with variables measuring various aspects of these schools.

(a) You can find the dataset at http://www.ats.ucla.edu/stat/stata/webbooks/reg/elemapi2.dta.
Download the dataset to your computer and then read it into R. How many schools are in it?

(b) Summarize the outcome variable, school academic performance (api00).

(c) Consider how academic performance (api00) is related to the following variables. First, create a
scatterplot matrix using the pairs() function in R. Look up ?pairs for how to use this command.

• acs_k3: average class size in kindergarten through 3rd grade
• avg_ed: average education of parents
• meals: percentage of students receiving free meals
• full: percentage of teachers who have full teaching credentials

(d) Now estimate a linear regression model of academic performance, using the variables listed under (c) as
predictors.

(e) Interpret the results.

(f) Examine whether this model violates the assumption of constant error variance. What tests can you
use for this purpose? What do you find? How does it affect your conclusions?
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2.2 Variance inflation factors

We’ll continue using the data on Californian elementary schools.

(a) Now, fit a linear regression model of academic performance (api00) and use what you think might be
the best model specification. These are some of the other predictors you might consider (in addition to
the ones above):

• acs_k3: average class size in kindergarten through 3rd grade
• avg_ed: average education of parents
• grad_sch: percentage of parents with graduate degrees
• col_grad: percentage of parents with college degrees
• some_col: percentage of parents with some college education
• meals: percentage of students receiving free meals
• full: percentage of teachers who have full teaching credentials
• ell: percentage of students who are english language learners
• emer: percentage of teachers who have “emergency” teaching credentials
• enroll: size of the school (number of enrolled students)

(b) Inspect the variance inflation factors from the previous model. Do you see any reason to reconsider
your model specification?
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