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1. A famous example dataset is the Grunfeld data:
inv gross investment
value market value of firm
capital value of stock of equipment / plant

for 10 firms (N = 10) over 20 years (T = 20), where the aim is to explain levels of investment by
market value and stock value.

library(plm)

data("Grunfeld", package = "plm")

head(Grunfeld)

(a) Using plm(), estimate the pooled, unit fixed, time fixed, random unit effects models.

(b) Test the fixed versus random effects specifications using the Hausman test (using phtest()).

(c) Calculate panel-corrected standard errors (using the pcse package).

2. Download the data and do-file from Young and Findley (2011) here:
http://dx.doi.org/10.7910/DVN/27844

It might be a good idea to also download the article itself.

(a) Create lagged values of most variables by merging the data set onto itself, e.g. using the dplyr

and rio packages:

youngfindley <- merge(youngfindley %>% mutate(lastyear = year - 1),

youngfindley,

by.x = c("ccode", "lastyear"),

by.y = c("ccode", "year"),

suffixes = c("", ".lag"),

all = TRUE) %>% select(-lastyear)

Make sure you fully understand this code.

(b) Regress terrorCount on the lagged value of smbilataidpergdp.1

(c) Add (lagged) control variables to capture levels of democracy (polity2), population size (popula-
tion), GDP per capita (gdppercapitaconstant2000us).

(d) Perform visual inspections for heteroskedasticity. Try the regression with transformed variables
where this seems warranted.

(e) Estimate the model with random unit effects. Test against a fixed unit effects specification.

1Note that, because it is a count variable, Young and Findley (2011) use a negative binomial regression instead of a linear
regression. This is indeed more appropriate, but we will only cover this later in the course.
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3. Continuing with the same model:

(a) Perform a Durbin-Watson test for autocorrelation in the residuals (using pdwtest()).

(b) Try alternate model specifications addressing the time-series component.

(c) Compute the long-term multiplier of the effect of bilateral aid on terrorism.

(d) Look up in the help file for the plm package what the other tests are for serial autocorrelation in
panel data:

help(package = "plm")

Find at least two and look them up online to see:

i. What is the null hypothesis?

ii. Under what circumstances is this an appropriate test?

(e) If you find an appropriate test given the model specification, use it.

Young, Joseph K. and Michael G. Findley. 2011. “Can peace be purchased? A sectoral-level analysis of aids
influence on transnational terrorism.” Public Choice 149(3-4):365.
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