
Assignments for March 22, 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 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.
• Submit two files: the Word document you just produced, and the .Rmd file you used to produce the

Word document.

Section 1: At-home assignment

1.1 Baby weights

The Child Health and Development Studies investigate a range of topics. One study considered all pregnancies
between 1960 and 1967 among women in the Kaiser Foundation Health Plan in the San Francisco East Bay
area. Here, we study the relationship between smoking and weight of the baby. The variable habit is coded 1
if the mother is a smoker, and 0 if not. The summary table below shows the results of a linear regression
model for predicting the average birth weight of babies, measured in pounds, based on the smoking status of
the mother.

## Estimate Std. Error t value Pr(>|t|)
## (Intercept) 7.1442726 0.05085899 140.472169 0.00000000
## habitsmoker -0.3155425 0.14320731 -2.203396 0.02779488

The variability within the smokers and non-smokers are about equal and the distributions are symmetric.
With these conditions satisfied, it is reasonable to apply the model. (Note that we don’t need to check
linearity since the predictor has only two levels.)

(a) Write the equation of the regression line using the numbers from the results above and the familiar
formula for the regression equation.

(b) Interpret the slope in this context, and calculate the predicted birth weight of babies born to smoker
and non-smoker mothers.

(c) Is there a statistically significant relationship between the average birth weight and smoking?

1.2 Inference for regression, part I

For this set of questions, please revisit section 6.1 in AR.

(a) What factors/quantities influence the sampling variance of β?
(b) What is an efficient estimator? Explain in your own words.
(c) What is a biased estimator? Explain in your own words.
(d) What does it mean for your statistical work that, according to AR, the t-distribution can be used to

evaluate the sampling variance of α and β?
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1.3 Tutorial questions

Please read and work through this week’s tutorial on multiple regression. You can find the tutorial on the
course website. The tutorial contains 5 questions. Please answer these 5 questions and submit them as part
of your at-home assignment.

Section 2: In-class assignment

(Complete these as instructed in class.)

2.1 Manipulating data and regression results

2.1.1 Go to the Google spreadsheet at https://goo.gl/G0jx02. This dataset contains simulated data and a
scatterplot with a regression line and -equation that I already created for you.

2.1.2 Go to File > Make a copy to open a copy you can edit.

2.1.3 Change some of the predictor and outcome values and see what this does to the regression line and
-equation.

2.1.4 Which values seem to have more influence on the parameters of the regression equation?

2.2 Inference for regression, part II

Using a sample of 93 elections in Western Europe in the 1980s through the 2000s, I estimated a regression
model where I predict the incumbent party’s vote share (in percent) with the unemployment rate (measured
in percent as well). From the regression output below, calculate the standard error of β, then roughly estimate
the t-statistic and p-value for that standard error. Hint: The sum of squared differences of xi and x̄ is
1152.19.

Call:
lm(formula = incShare ~ unempRate, data = elections_dat)

Residuals:
Min 1Q Median 3Q Max

-53.966 -15.356 -0.355 18.423 75.541

Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 58.9955
unempRate -6.0753
---
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 23.83 on 91 degrees of freedom
Multiple R-squared: 0.4515, Adjusted R-squared: 0.4455
F-statistic: 74.92 on 1 and 91 DF, p-value: 1.658e-13
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http://www.jkarreth.net/rpos517.html
https://docs.google.com/spreadsheets/d/1b-05tOOUolFVez2gxnx2orMUFt3U8pPRvtxNkTFVmcs/edit?usp=sharing
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