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Please submit the R code used for this homework electronically in the same document as the answers.

1. Open the italian cabinets.csv files, which contains a list of Italian post-war cabinets and their duration
in days (up until April 25, 2000). One way of looking at this is to assume that there is a constant underlying
probability that a coalition will collapse. We can model this as x − 1 days in which the cabinet did not
collapse and then the xth day in which it 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!
,

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) (12%) Estimate p for this data, using the optim() function.

(b) (12%) Calculate a 95% confidence interval for this estimate.

(c) (12%) 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) (12%) Calculate a 95% confidence interval for this estimate.

(e) (12%) Substantively interpret these results.

2. In Homework 3 you estimated an OLS model, using the ines homework03.csv data set and regressing
UNIFICATION on HOMOSEXUALITY , STATE OWN and GOD EXISTS.

1This is for purpose of exercise only - it is not a theoretically reasonable way of modeling coalition collapse.
2See also http://en.wikipedia.org/wiki/Poisson distribution#Maximum likelihood.
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(a) (20%) Estimate the coefficients and the residual standard error again, this time using the optim()

function.

(b) (10%) Estimate the standard errors using optim().

(c) (10%) Perform t-tests for all coefficients.
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