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INTRODUCTION

One of the significant issues confronting higher 
education is the area of enrollment management 
with specific attention paid to student retention. 
In an analogous way, on the departmental level, 

university faculty and administration members 
are often interested in determining what percent-
age of students who begin in a certain major will 
eventually graduate in the same major. This in-
formation is important for individual departments 
in determining how to allocate limited resources 
in making decisions as to the appropriate number 
of classes and sections to offer and the number 
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ABSTRACT

One way to enhance the likelihood that more students will graduate within the specific major that they 
begin with is to attract the type of students who have typically (historically) done well in that field of 
study. This chapter details a study that utilizes data mining techniques to analyze the characteristics of 
students who enroll as actuarial students and then either drop out of the major or graduate as actuarial 
students. Several predictive models including logistic regression, neural networks and decision trees are 
obtained. The models are then compared and the best fitting model is determined. The regression model 
turns out to be the best predictor. Since this is a very well understood method, it can easily be explained. 
The decision tree, although its underpinnings are somewhat difficult to explain, gives a clear and well 
understood output. Not only is the resulting model a good one for predicting success in the major, it also 
allows us the ability to better counsel students.
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of faculty lines needed to staff the department. 
It is also important for admissions departments 
in deciding which students to target for specific 
programs and majors and for enrollment manage-
ment in addressing student retention.

One way to enhance the likelihood that more 
students will graduate within the specific major 
that they begin with is to attract the type of students 
who have typically (historically) done well in that 
field of study. This chapter will detail a study that 
utilizes data mining techniques to analyze the 
characteristics of students who enroll as actuarial 
mathematics students and then either drop out of 
the major or graduate as actuarial students.

BACKGROUND

In a previous paper (Schumacher et al., in press). 
data mining techniques were applied in a study 
that investigated the likelihood that incoming col-
lege freshmen majoring in Actuarial Mathematics 
(AM) will graduate in this major. The study applied 
data mining to an earlier study which predicted 
success using only traditional logistic regression. 
The original study contained data spanning seven 
years of incoming university freshmen who started 
as AM majors in the years 1995-2001 (Smith and 
Schumacher, 2006).

There have been other recent studies utilizing 
the various techniques of data mining applied to 
issues within higher education. For example, in 
one comprehensive paper (Davis et al., 2008), 
predictive models were generated for three im-
portant educational concerns: student retention, 
student enrollment and donor giving. In another 
study (Herzog, 2006), used logistic regression, 
decision trees and neural nets to predict student 
retention and degree completion time for new and 
transfer students. Similarly, student retention was 
analyzed through six-year graduation predictive 
models which were developed with the use of 
various data mining techniques (Campbell, 2008). 

Furthermore, data mining methods, including 
neural nets and random forests were applied to an 
investigation (Vandamme et al., 2007) of academic 
success among first year college students. A data 
mining approach to predicting the disposition of 
admitted students as enrollees or nonenrollees 
was completed in another investigation (Antons 
and Maltz, 2006). There are additional papers 
involving applications of data mining within a 
university setting which are cited in the previous 
study (Schumacher et al., in press).

Since the goal of the original study was to 
predict whether or not a student graduated in the 
major, this became the target variable. The input 
variables included gender, math and verbal SAT 
scores, percentile rank in high school class and 
percentile rank on a department mathematics 
placement test. These variables were chosen from 
among data available from the admissions depart-
ment collected from incoming students because 
they were know to be relevant to forecasting the 
student’s grade point average in their concentration 
(Smith and Schumacher, 2005). The variable high 
school rank in class did have more missing values 
than high school GPA, which was available and 
could have been used. However, rank in class had 
previously been shown to be a better predictor of 
student success in the 2005 study and so was used 
in the 2006 and the 2010 studies as well.

The data mining procedures used in the previ-
ous study included logistic regression, decision 
trees and neural networks. The main conclusion 
drawn from this study was that these three ap-
proaches provided similar results with respect to 
predictive ability but that the decision trees had 
the additional advantage of treating cases with 
missing data without imputation. It was further 
concluded that if one technique was to be speci-
fied, then the pruned tree appeared to be the best 
choice in that it provided a simple set of rules to 
follow and avoided over-fitting of the data, that is, 
the phenomena of obtaining an exceptionally well 
fitting model that is not applicable to new data.
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