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Objectives

Data

Demographic Indicators

Discussion

As part of a New York City Department of Education “Call for Innovation”[1], we obtained K-5
school enrollment counts for 157 census tracts in
Community District 20 for the school years 20012002 to 2010-2011. We had two primary goals:

The enrollment data was structured in the format
in Table 1.
Census Tract School Year Grade Student Count
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The top three variables by relative importance for
the random forest were:

Projecting future enrollments in one year increments
at the census tract level is challenging given the lack
of data at this resolution. Projections based on historical counts can yield good results but are limited
without incorporating exogenous factors at the year
level.

In addition to enrollment data, we used publicly
available 2010 census data, which provided demographic characteristics–such as population by sex,
age, and race–at a census tract level.

Regression Models
Motivation
In recent years, the city of New York has faced population growth unseen since the 1920s, about a 4.6%
change since 2010 [2]. This poses a challenge for
the NYC Department of Education (DOE), as they
work to provide enough resources for every public
school student. In city planning and school district
rezoning, enrollment numbers are a vital statistic.
Specifically, the number of students from each part
of a district is needed for allocating resources.

population, Asian race
• Total households, family with children < 18 yrs
• Total population, in households, < 18 yrs

Table 1: Example enrollment data

• Identify

demographic variables within a single
year that are predictive of school enrollment
across census tracts
• Make 1-, 2- and 5-year projections at the
census tract level of school enrollment for each
grade

• Total

In order to identify the most important demographic
indicators of K-5 school enrollment, we took the 2010
data and split the census tracts into a training and
test set (70%, 30% split). We created a model for
each grade and used the census data as our predictors. We used 10-fold cross validation (for parameter
tuning) with several models for which the training
and test errors are shown in Table 2 for the Kindergarten grade.
Model
Train
Test
2
2
R RMSE R RMSE
Linear Regression 0.84 8.62 0.36 20.80
PLS
0.53 12.04 0.76 16.52
Random Forests 0.91 6.25 0.65 18.64
Enet
0.51 15.44 0.77 17.09

We used a Long Short-Term Memory Network
(LSTM) with a moving window to predict future enrollment based only on earlier enrollment numbers,
as LSTMs do well in learning long-term dependencies.
The time-series data was divided into census tract
examples consisting of 1 to N years enrollment for
a particular grade as the input, and the (N+1)th
year’s enrollment as the output. We used the prediction of the final year (2010-2011) as our test set.
Training Input
Training Output
2001-2002 to 2005-2006
2006-2007
2002-2003 to 2006-2007
2007-2008
2003-2004 to 2007-2008
2008-2009
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Figure 1: 2010 Population for Census Tracts in School District
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Figure 2: Kindergarten test predictions for Random Forest
model
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the RNN to predict multiple years ahead
• Model the dynamics of student cohorts
progressing to higher grades
• Use demographic indicators as features in a
Neural Network

The data was scaled to a range of [0,1] and used to
train an LSTM with 4 neurons for 100 epochs, using
a mean squared error loss function.
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• Train

Table 3: Example of training data with a 5 year window
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To further improve our results, we would like to:
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Table 2: Model errors
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Figure 3: 2010 Predicted and Actual Enrollment in 5th Grade,
with an RMSE of 6.03

