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1. Open the kings.csv file, which contains the age at death of a sequence of British kings. One way of
looking at this is to assume that there is a constant underlying probability that a king will die. We can
model this as x− 1 days in which the king did not die and then the xth day on which he or she did:

f(x, p) = (1− p)x−1p,

which is called a geometric distribution.1 The loglikelihood function of this would be:

ℓ(p) = n log p+ (

n∑

i

xi − n) log(1− p).

A second way of looking at the same data is by seeing it as a range of counts, in which case we can use a
Poisson distribution:

f(k, λ) =
λke−λ

k!
,

1This is for purpose of exercise only - it is not a theoretically reasonable way of modeling survival data.

SYMP CDA Sympathy score for the CDA (Christian democrats)
EUTHANASIA Attitude towards euthanasia (1 = should be forbidden)
INCOME Attitude towards income redistribution (1 = differences should be increased)
MINORITIES Attitude towards ethnic minorities (7 = should completely adjust to Dutch culture)
UNIFICATION Attitude towards EU unification (1 = should go further; 7 = has gone too far)
CRIME Attitude towards government policy on crime (1 = too tough; 7 = should be tougher)
SATISF DEMOCR Satisfaction with democracy
TURNOUT POST Turnout based on recall
VOTE POST Vote choice based on recall
CLASS Subjective classification of social class
AGE Age of the respondent
SEX Sex of the respondent

Table 1: Variables in the dpes.sav file.
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whereby k is the count and λ the mean and variance of this distribution. The loglikelihood is2

ℓ(λ) = log

n∏

i=1

f(ki|λ)

=
n∑

i=1

log(
λkie−λ

ki!
)

= −nλ+ (

n∑

i=1

ki) log λ−

n∑

i=1

log(ki!)

(a) (8%) Estimate p for this data, using the optim() function.

(b) (8%) Calculate a 95% confidence interval for this estimate.

(c) (8%) Estimate λ for this data using the optim() function. Note that k! is very heavy to calculate,
but because this part of the loglikelihood does not contain λ, you can leave it out.

(d) (8%) Calculate a 95% confidence interval for this estimate.

2. For this question we will be using the dpes.sav data file, with the variables listed in table 1. (18%) Repeat
the model from the first homework, CDAi = β0+β1EUTHANASIAi+β2INCOMEi+β3AGEi+εi, this
time using optim() instead of lm(). Present the results in publishable table format, including coefficients,
standard errors, t-scores, and the p-values of the t-tests.

3. Using the same data,

(a) (5%) Using the built-in glm() function, estimate the probit and logistic regression estimates for:
TURNOUT POSTi = β0+β1AGEi+β2AGE2

i
+β3SEX+β4SATISF DEMOCR+εi. Produce

a publishable regression table for both models.

(b) (5%) Using the logistic regression, calculate the predicted probability of voting for a female voter who
if 35 years old and has the most common score on satisfaction with democracy.

(c) (5%) Using the probit regression, plot the probability of voting by age.

(d) (10%) Write a short (one page) substantive interpretation of the results, in layman terms.

4. Using the same data, we will now look at the ordered probit regression explaining satisfaction with democracy
by attitudes towards minorities, European unification, income differences and crime, as well as age.

(a) (5%) Estimate the model and present the results in a table of publishable standard.

(b) (5%) Calculate predicted values for each category on the dependent variable for a respondent who has
a median score on all independent variables.

(c) (5%) Plot the predicted probability for falling in the “satisfied” or “very satisfied” category (combined)
by attitude towards ethnic minorities.

(d) (10%) Write a short (one page) substantive interpretation of the results, which has to be consistent
with the results from your model, but which should be phrased in layman terms, i.e. interpretable for
anyone who does not understand regression analysis.

2See also http://en.wikipedia.org/wiki/Poisson distribution#Maximum likelihood.
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