
Regression III: Homework 2

The goal of this homework is to get you to think about investigating non-linearity in
hypothesized linear relationships as well as developing and testing hypotheses about non-
linearity. As the assignments are mainly meant as a tool to allow you to better assimilate the
information presented in the class, you may present them in whatever method is most useful
to you. I would ask, however if you’re writing math to please use math characters (preferably
in an equation environment). From my point of view, it is always easier to read proper tables
than statistical output, so that is certainly appreciated, but not an absolute requirement.

The data you will use for this assignment are a lightly adapted version of the data from the
previous assignment.1 These data can be downloaded and saved to your computer from my
website www.quantoid.net/teachicpsr/regression3. If you have questions about the variables
included, you can refer to the first homework instructions.

1. Estimate a purely additive model of total aid (logged) on per capita GDP, population
and polity. Using at least one of the methods in class, assess the extent to which
non-linearities exist.

2. What is the difference between simple and complex non-linearity? What is the difference
between monotone and non-monotone non-linearity? Are any non-linearities found in
question 1 simple/complex, monotonic/non-monotonic?

3. Using any appropriate method we talked about in class, transform any simple-monotone
non-linearities optimally. How does model fit compare to the model estimated in
question 1? Can you estimate a model that is not significantly worse with a more
common functional transformation? After transforming, does non-linearity persist?

4. Using polynomials, model any complex or non-monotonic non-linearities. Does non-
linearity persist? Plot and interpret the effects of these variables.

1As with the first assignment, the dataset construction file can be made available if requested. Besides
“recoding” the polity variable, some potentially influential outliers on population and GDP were dropped.
We will return to this later in the course.
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