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ABSTRACT 

This paper w ill explore the steps taken by a large public research institution to develop a f ive-year enrollment 

forecasting model to support the critical enrollment management process at the institution.  A key component of the 

process is providing university stakeholders w ith a self -service, secure, and f lexible tool that enables them to quickly 

generate different enrollment projections using the most up-to-date information as possible in Microsoft Excel.  This 

paper w ill show how w e integrated both SAS® Enterprise Guide and the SAS® Add-In for Microsoft Off ice to support 

this critical process w hich had very specif ic stakeholder requirements and expectations. 

INTRODUCTION  
The Office of Institutional Knowledge Management (IKM) at the University of Central Florida is tasked with 
supporting the enrollment management process of the institution by providing five-year enrollment 
forecasting of various enrollment measures.  University stakeholders involved in enrollment planning were 
in need of a streamlined enrollment forecasting model that was more understandable and easier to 
interface with than what was currently available.  The IKM office analyzed the then-current enrollment 
model along with supporting business processes and developed a new model that was more accurate 
and flexible than previous. 

One of the primary tasks of the project was to integrate the model into an interface where stakeholders 
could manipulate certain factors during their discussions to see how certain external trends or potential 
university initiatives would affect future enrollments and credit hour output.  The data preparation and 
integration used within Microsoft Excel will be the main focus, with some discussion on the model, its 
history, and genesis. 

WHY EXCEL? 

Microsoft has long been used for data analysis and in more recent years has been increasingly used for 
interactive and dashboard type applications.  While the web provides a more natural environment for 
interactivity, the development time required for this medium would exceed the time needed for this 
project.  The main reason for the use of Excel in this project was it gave the stakeholders a familiar 
interface to work with as they manipulated the factors and other parts of the projection model.  In addition, 
The SAS® Add-In for Excel provided an out of the box solution to easily import data from an existing 
SAS® library without the need for an additional data conversion process such as exporting to a CSV, XLS 
file, or even another database system for use with a true web solution. 

DATA PREPARATION 

Preliminary data modeling was performed on some known potential variables that would possibly be 
included in the final model routine.  After this analysis, the variables chosen were retrieved from the 
internal data warehouse that stores information from the university’s student information system (SIS) 
which is updated every semester.   Since the data warehouse maintains a quality standard for all of its 
contained information, there were no concerns regarding the accuracy of the data. However, having 
accurate data does not ensure that all the variables needed for the model were identified and retrieved. 
This is an issue that will be addressed during the discussion of the modeling analysis. 

Once all the variables were identified, SAS® Enterprise Guide, our tool of choice, was used to retrieve, 
calculate, and store the variables in an SAS® library so that it could be updated and retrieved via the 
SAS® plug-in for Excel as needed. The following graphic shows a screen shot of the SAS® Enterprise 
Guide project. 
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SAS® Enterprise Guide provided the easiest method of data retrieval and manipulation of the data.  Other 
methods could accomplish data transformations and retrieval. However, these methods may be more 
complex and lengthen this part of the process to a large degree. 

MODELING 

The enrollment model comprises two parts: 

1. Headcount projections for each semester 

2. Student Credit Hour projections for each semester 

The focus of this paper will be on the headcount portion and specifically the fall headcount projection.  
The variables used for the fall headcount projections are as follows: 

1. Previous fall semester headcount 

2. Current fall-to-fall return rates 

3. Current spring admits-to-fall return rates 

4. Estimated spring, summer, and fall new admits 

After analyzing the accuracy of the initial model results using the above variables against previous years ' 
data, another subset of students that didn’t present themselves in the preliminary analysis surfaced – 
reappearing students.  These are students who re-enrolled after stopping out or had been readmitted, 
and were not being caught by the logic identifying the returning and newly admitted students. Upon 
learning this, the previous data preparation process was adjusted to retrieve those students and 
subsequently add them to the set of inputs.  Once these reappearing students were retrieved and input 
into the model, the accuracy of the projections improved and the final model algorithm was put into 
Microsoft Excel. 
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INTEGRATING DATA INTO MICOROSOFT EXCEL 

The SAS® add-in for Excel is used to bring in the needed SAS® datasets into different tabs of the 
worksheet.  Flags in the dataset for items such as current year, model year, and most recent term 
eliminate the need to manually update filter criteria when bringing the data into Excel. This constant filter 
criterion ensures that the numbers of rows and column in tables do not change and allows the use of 
adjacent cells. 

After the datasets are updated, all of the SAS® data in Excel can be refreshed using a macro, which then 
updates the model with the most current available data. When the datasets are updated for a new model 
year, the refresh in Excel automatically rolls the model forward.  

Several background worksheets are used to perform the calculations required by the model to create the 
projections, primarily using lookup, math, and logic functions. Because refreshing the SAS® data does 
not change the layout in Excel, formulas to concatenate fields for lookup helper columns do not need to 
be adjusted or monitored. Initially, array formulas were considered instead of lookup functions but were 
ultimately determined to be impractical given the propensity of array formulas to dramatically decrease 
performance speed.  

Two tabs on the Excel workbook are visible to the stakeholders. One shows the summary of the 
projections and allows users to manipulate factors. Users input the estimated number of incoming 
students for each term and student type for the years being projected or the growth factor expected. 
Growth factors entered are applied to the previous year’s projection.  

 

 

This ability to plan to this degree of specificity was one of the key requests made by the stakeholders. 
When the model is being rolled over to the next model year, a macro is used to shift all of the data so that 
the stakeholders do not lose the estimates that they had previously made for each given year.  

When the model was first demonstrated for the stakeholders, they requested the ability to adjust return 
rates for each term, year, and student type. A table displays the most recent return rates and allows for 
manual inputs. If no inputs are entered, the return rate defaults to the most recent actual rate. These 
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inputs are also rolled over for the newest model year. When these manual inputs are adjusted, the 
summary tables update dynamically to project the long-term effect on headcount and credit hour 
production.  

 

The other tab available to the user contains graphs of historical and projected headcounts and credit 
hours, which also dynamically update with stakeholder inputs. 
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CONCLUSIONS 

Our process is one of many ways that an enrollment forecasting activity could be managed and displayed 
to stakeholders.  The use of SAS® Enterprise Guide, the SAS® Add-In for Excel, and Excel streamlined 
the process eliminating complex data retrieval and manipulation,  copying and pasting data into Excel, 
and most importantly, maintaining a complex web application environment.   

The only part of the process outside the scope of the above tasks was the actual modeling exercise 
performed with an outside statistical application such as SAS® Enterprise Miner or R.  The results from 
the statistical analysis have to be translated into Excel with the necessary data elements correctly 
mapped from the data brought in by the SAS® add-in.  However, this task is not normally performed 
every time the projection is run and only executed after a long period of time or when the model is 
showing signs of abnormal decay. 
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