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Problem 1

1. The t-statistic for each coe�cient is

coefnames <- c("(Intercept)", "democrat", "working",

"sharks")

coef <- c(0.327, 0.897, -0.121, -0.506)

se <- c(0.802, 0.11, 0.063, 0.18)

## Number of observations (in the question text)

n <- 20

## Number of coefficients

k <- 3

## t-statistics

tstats <- coef/se

tstats

## [1] 0.4077 8.1545 -1.9206 -2.8111

## p-values

round(2 * pt(-abs(tstats), df = n - k - 1), 3)

## [1] 0.689 0.000 0.073 0.013

2. The predicted vote share in a county with no shark attacks (and the given values of the other
covariates) is 26.5 percent, with one shark attack is 26.0 percent.

When the percent Democratic is 40, the percent working class is 80, and there were no shark
attacks in the county, its predicted vote share for Wilson is,

0.327 + 0.897 · 40− 0.121 · 80− 0.506 · 0 ≈ 26.5 (1)

With the same values of percent Democratic and working class, but one shark attack, the
predicted vote share is,

0.327 + 0.897 · 40− 0.121 · 80− 0.506 · 1 ≈ 26.0 (2)
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To calculate these in R,

## With no shark attacks

X1 <- c(1, 40, 80, 0)

sum(coef * X1)

## [1] 26.53

## With one shark attack

X2 <- c(1, 40, 80, 1)

sum(coef * X2)

## [1] 26.02

3. The p-value for the t-test on the coe�cient for shark attacks is lower than that for % workers,
so shark attacks is �more� statistically signi�cant.

However, % workers has a much larger substantive e�ect than shark attacks (at least under the
correct interpretation of the variables, with workers measured between 0 and 100; see above).
Since there are 3 shark attacks at most, the e�ect of this variable on Wilson's vote share is
no more than 3 · 0.506 ≈ 1.5%. It would only take about a 10% change in the percentage of
working class voters � relatively small compared to the range of possible values � to have
an e�ect of the same size.

Some people wrote that shark attacks cannot be substantively signi�cant because it is illog-
ical to connect them to vote share. This, surprisingly, is not the case. The example in this
question is actually based on a paper by Larry Bartels and Chris Achen, two highly distin-
guished political scientists at Princeton (both former Rochester faculty members). The paper
is called �Blind Retrospection: Electoral Responses to Drought, Flu and Shark Attacks�; in
it, the authors show that electoral support for incumbents tend to drop in regions that have
experienced such non-political bad events as shark attacks and poor weather. You can down-
load the paper from http://www.international.ucla.edu/media/files/PERG.Achen.pdf

if you are curious. (And now you're equipped to interpret their quantitative results!)

Problem 2

load("../../data/therm.rda")

1. The results of this regression are,

m2 <- lm(obama � female + white + age + ideology,

data = therm)

summary(m2)
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##

## Call:

## lm(formula = obama ~ female + white + age + ideology, data = therm)

##

## Residuals:

## Min 1Q Median 3Q Max

## -75.40 -13.86 2.07 14.78 69.76

##

## Coefficients:

## Estimate Std. Error t value Pr(>|t|)

## (Intercept) 114.6620 3.7286 30.75 <2e-16 ***

## female 1.8178 1.8645 0.97 0.330

## white -20.7611 2.1295 -9.75 <2e-16 ***

## age -0.1235 0.0577 -2.14 0.033 *

## ideology -8.4538 0.6237 -13.55 <2e-16 ***

## ---

## Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1

##

## Residual standard error: 23.2 on 622 degrees of freedom

## Multiple R-squared: 0.377,Adjusted R-squared: 0.373

## F-statistic: 94.1 on 4 and 622 DF, p-value: <2e-16

##

2. The intercept, white, age, and ideology, signi�cant at the 5 percent.

3. The predicted thermometer ranking for Obama is 54.

predict(m2, list(white = 1, female = 0, age = 46,

ideology = 4))

## 1

## 54.4

Note that the covariate values used are the median values for each variable.

4. The change in ideology has about an 11 times larger substantive e�ect than the increase in
age.

An increase in age will lower the thermometer rating by -1.5.

(58 - 46) * coef(m2)["age"]

## age

## -1.482

An change in ideology from 3 to 5 will change the thermometer by -16.9.
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(5 - 3) * coef(m2)["ideology"]

## ideology

## -16.91

5. The R2 is 0.37 (in the results of summary(obama). This means that the regression explains
37 percent more variation in obama than just using the mean of obama.

6. The F statistic of this model is 94.15. The degrees of freedom for the F distribution are 4 (the
number of explanatory variables in the model) and 622 (the number of observations minus
the number of parameters in the regression). The null hypothesis is that all the coe�cients
are zero (H0 : βi = 0 for all i), and the alternative hypothesis are that at least one coe�cient
is non-zero, (Ha : there exists a βi 6= 0.) The p-value of the F -statistic is 2.2e− 16 < 0.05, so
the null hypothesis is rejected at the 5 percent level.
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