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Objectives
•To develop a mathematical model similar to
the Leslie matrix to predict enrollment.

•To analyze data from ETSU and determine
what affects student enrollment.

•Use this information to improve our model to
make more accurate predictions.

•Test this models with known data to
determine their accuracy.

Analysis of Demographic Data

Number of Live Births in TN: 2008 vs. 2012

Group 10-14 year-old Group 15-17 year-old
2008 150 3328
2012 89 2117

Live Births versus High School Graduation:

Correlation = 0.9696589
R2 = 94.0%

y = 1.507x − 215

Leslie Model

x(n + 1) = Ax(n)

x(n) = Anx(0)
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Stable Age Distribution:
x(n)
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Characteristic Equation:
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m−1 − . . .− βmπm = 0

Modified Leslie Model

x(n + 1) = Ax(n) + b

x(n) = Anx(0) + (An − I)(A− I)−1b
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Stable Age Distribution:
x(n)
P(n) →

α0
(1− λ0)c0(0) m∑

j=0 v0(j)
Characteristic Equation:

λ4 − aλ3 − p0aλ2 − p1p0aλ− p0p1p2a

Numerical Experiments

x(n + 1) = Ax(n)

A =



a a a a
p0 q1 0 0
0 p1 q2 0
0 0 p2 q3



=



7.0000 7.0000 7.0000 7.0000
0.9058 0.8147 0 0

0 0.1270 0.8147 0
0 0 0.9134 0.8147



x(n + 1) = Ax(n) + b

A =



a a a a
p0 0 0 0
0 p1 0 0
0 0 p2 0



=



9.0000 9.0000 9.0000 9.0000
0.9619 0 0 0

0 0.0046 0 0
0 0 0.7749 0



Markov Model for Enrollment

Discussion & Future Work

The stable age distribution for the modified Leslie
model involves the term α0 which could change how
the population is divided up drastically. These mod-
els also need to be applied to data collected from
our university and modified to best fit the data. We
would also like to apply a term that is time depen-
dent on the population to the vector b mentioned in
the modified Leslie model. This would allow for a
more realistic situation for modelling enrollment.
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