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Wages by years of education and IQ:
An introduction to Classification and regression trees



The dataset contains monthly earnings, education, several demographic variables, and IQ scores for 935 men in 

1980 and studied in Blackburn and Newmark (1992) Unobserved ability, efficiency wages and interindustry 

wage, Quarterly Journal of Economics, 107, 1421-36, and replicated pedagogically in the textbook 

Introductory Econometrics: A Modern Approach (2012 5th edition, South-Western, Cengage Learning) by 

renowned Professor Jeff Wooldridge.  In what follows, we will illustrate how to fit a classification and 

regression tree (CART) model to learn log wage based on iq (IQ score) and educ (years of education).

Variable Mean StDev Min Q1 Median Q3 Max

wage 958 404 115 669 905 1160 3078

Log wage 6.78 0.42 4.75 6.51 6.81 7.06 8.03

educ 13.5 2.2 9 12 12 16 18

iq 101.3 15.1 50 92 102 112 145

rm(list=ls())

datafile = "https://hedibert.org/wp-content/uploads/2014/02/wage2-wooldridge.txt"

data   = read.table(datafile)

n     = nrow(data)





Linear regression



Let us start with a much smaller dataset (20 randomly selected observations) so we 

can visualize the steps of fitting a CART model.

Classification and regression tree (CART)

set.seed(2718282)

n1  = 20

ind = sort(sample(1:n,size=n1,replace=FALSE))

salary1 = log(data[ind,1])

educ1  = data[ind,5]

iq1   = data[ind,3]

Note:  Individuals 31 and 715 have 12 years of 

education and IQ equal to 103.  Their salaries 

are 1000 and 1559, respectively.



The first decision is selecting the variable to start the tree (x1 or x2) and 
which value to pick as cut-off (splitting value).  

Tree structure and griddy search

The pair (variable,cutoff) that minimizes the 
deviance is (educ,15.5).  

More precisely, we split R2 in two mutually exclusive 
regions:  educ <=15.5 and educ > 15.5.  

Then, for educ <= 15.5, the choice is (IQ,102) 

Regressão linear é mais  parcimoniosa.
Árvore é mais interpretável.



R package tree



R package tree

library(tree)

fitted = tree(salary1 ~ educ1 + iq1)

summary(fitted)



Fitted tree
fitted

plot(fitted,type="uniform")

text(fitted,pretty=0,all=TRUE,cex=0.75)



lm.fit   = lm(wage ~ iq + educ + exper + tenure + age + married + black + meduc)

Regressão é mais parcimoniosa



cart.fit  = tree(wage ~ iq + educ + exper + tenure + age + married + black + meduc)

CART é mais interpretável





Variables in the tree

Educ
IQ
Age
Tenure
Exper
Black
Meduc
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