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• Historic accuracy of the Annual FTE Model 
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Enrollment Modeling at PSU

OIRP has been modeling enrollment for PSU for 22 years, using Markov Chains (described on Slide 
#16). This technique also was used by the Oregon University System (OUS) to project institutional 
and system-wide enrollment for resource allocation. Markov Chains continue to be used widely 
among colleges and universities in the US to estimate enrollments (Donath, 1995; Gandy, et al, 
2019). OIRP developed the PSU model in order to verify the OUS numbers, and met with the OUS 
institutional research office annually, in May, to compare the two results and confirm the 
headcount and student credit hour projections. As OUS was phasing out in 2013-2014, OIRP 
added FTE to its internal projections, so that the model could be adapted to PSU’s fiscal planning. 
The PSU model has been accurate to within 2% every year, even given modifications. To assist the 
PSU Budget Office in planning for the coming year, OIRP uses preliminary data to estimate the 
enrollment, beginning in late December or early January, before the official forecast is set 
between March-May.  Updates to the forecast also are provided in summer and early fall term, as 
final admissions and enrollment data are entered into the data base. Over the years OIRP has 
modified the approach, depending on the level of detail required by the end users. Currently, 
OIRP maintains two university-wide enrollment models: the Annual FTE model, and the RCAT 
Enrollment Model (RCAT provides detailed projections at the department level). This presentation 
covers the Annual FTE model.
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Model Accuracy
Note: In five years, the model has over projected every year, except one.
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Model Accuracy:

The accuracy of the enrollment model correlates closely with that of the gross tuition revenue 
model, which is a University Budget Office model that uses OIRP’s FTE model results.

*Source: University Budget Office, April 2021
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March 21, 2021, Enrollment Model

How did we arrive here? 
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Enrollment Context: Historic Fall Term FTE

Datamaster Report: Fall Term Headcount Trends

From 2010 to 
2020 there has 
been a -16.5% 
decline in over-
all FTE
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https://datamaster.pdx.edu/ibmcognos/bi/?pathRef=.public_folders%2FProduction%2BContent%2FEnrollment%2BManagement%2FFall%2BHeadcount%2BTrends%2B-%2BIR0013


Enrollment Context: Long-Term Enrollment Trends

Datamaster Report: Fall Term Headcount Trends

New enrollment comprises 
only around 1/3 of the 
enrollment at PSU every fall 
term and in the other terms it 
is substantially less, (about 
10% in summer, winter and 
spring).  This is important in 
two ways for enrollment 
forecasting; one, it gives us a 
very stable large population 
(continuing enrollment) to 
base our models on - that’s 
good - and two, the relative 
size of the new enrollment
means that is has a long-term 
effect on overall enrollment.
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https://datamaster.pdx.edu/ibmcognos/bi/?pathRef=.public_folders%2FProduction%2BContent%2FEnrollment%2BManagement%2FFall%2BHeadcount%2BTrends%2B-%2BIR0013


FTE Defined

What is this and 
where does it come 
from?
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Calculation of FTE

https://pdx.datacookbook.com/institution/terms/167797
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https://pdx.datacookbook.com/institution/terms/167797


Higher Education Coordinating Commission (HECC) FTE Calculation

This means that we add up all the FTE generated each term, (summer through spring), and divide by three 
to arrive at annual fte.  These historical values and the SCH can be found on the OIRP website. 
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Annual FTE Source

https://www.pdx.edu/research-planning/fact-book
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Annual FTE Source

https://www.pdx.edu/research-planning/fte-headcount
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https://www.pdx.edu/research-planning/fte-headcount


FTE Enrollment Data Source

The source of all enrollment data, SCH and student, is the end-of-term Student Centralized 
Administrative Reporting File (SCARF).  These are the official enrollment data that are curated from 
the enrollment census records that PSU submits to the HECC, every term.  Whenever one sees the 
term “Factbook” in relation to enrollment reports, the source of those data is the SCARF.
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Markov Method

“Markov property”. In a very informal way, the Markov property says, for a random process, that if 
we know the value taken by the process at a given time, we won’t get any additional information 
about the future behaviour of the process by gathering more knowledge about the past. Stated in 
slightly more mathematical terms, for any given time, the conditional distribution of future states 
of the process given present and past states depends only on the present state and not at all on 
the past states. **

** Introduction to Markov chains
Definitions, properties and PageRank example.
Joseph Rocca, Feb 24, 2019 – Towards Data Science - Blog Post

OIRP’s model is a modified Markov chain in that the default state is the “Markov property,” but in 
recognition that much of what is being modeled is not random, we adjust the model with 
additional information and factors.  For example, if we know that there was an anomaly in 
enrollment from a prior time period, then we factor that in for future enrollment. The abrupt 
change caused by the pandemic is a factor considered in the current model.
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https://towardsdatascience.com/brief-introduction-to-markov-chains-2c8cab9c98ab


General Assumptions of Markov Models

• Finite number of discrete categories

• Condition at Time 2 depends on.. 
➢condition at Time 1
➢transition probability

• Time periods of equal duration

• Transition probabilities are constant over time period 
considered
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Note that OIRP consulted Dr. Donhardt when it adopted the model 
in the early 2000’s.

Donhardt, G.L.  (1995).

Tracking student enrollments using the Markov chain, 

comprehensive tool for enrollment management.

Journal of College Student Development, 36(5), 457-462.
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Detailed Process Example

The next 10 slides provide a step-by-step overview of how 
OIRP uses the Markov methodology. You may use the following 
slides to replicate the model.
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Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1998               

FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG total

1,017 701 1,710 2,625 3,183 514 1,110 2,559 358 531 922 152304th week data

Student Level

I.  The first step is to develop the transition matrix.   

  1.  Start by inserting the most recent* official enrollment

       figures available.  

194/24/2021 Office of Institutional Research and Planning



Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1998               

 FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

1,017 701 1,710 2,625 3,183 514 1,110 2,559 358 531 922

Fall FT Freshmen  1,110

1999 Con. Freshmen     337

Sophomore     936

Junior       1,461

Senior       682

UPB 333

NU 1,114

GM 1,344

GD 112

GPB 330

NG 768

8,527

students entering the system

total students entering

Developing the transition matrix.   

  2. Enter in the number of "new" students.  These are students

      who were not enrolled at the institution the previous fall term.
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Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1998               

 FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

1,017 701 1,710 2,625 3,183 514 1,110 2,559 358 531 922

Fall FT Freshmen  1,110

1999 Con. Freshmen     337 310 37 23

Sophomore     936 284 316 215 32 1

Junior       1,461 4 52 859 428 1 37

Senior       682 8 122 1,440 1,036 34 1

UPB 333 2 187 10 5 35 22

NU 1,114 1 1 120

GM 1,344 1 1 5 35 31 1,134 1 83 111

GD 112 6 244 1 1

GPB 330 1 1 1 1 9 1 88 22

NG 768 2 111

degree granted     1 179 1577 70 5 850 42 40 5

dropout/stopout    418 286 513 575 559 221 810 564 70 284 647

Enter in status of the fall 98 students

Developing the transition matrix.   

  3. Enter in the fall 1999 enrollment figures, by student level, for

      only those students who were enrolled in fall 1998.   Check for

      funny numbers.  Ex.  FT fresh in 98 -- GM in 99.

      (Notice the additional two status cells 'degree granted &

      'dropout/stopout' )
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Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1998               

 

FT 

Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

1,017 701 1,710 2,625 3,183 514 1,110 2,559 358 531 922

Fall FT Freshmen  1,110 Add across 1,110

1999 Con. Freshmen     337 310 37 23 707

Sophomore     936 284 316 215 32 1 1,784

Junior       1,461 4 52 859 428 1 37 2,842

Senior       682 8 122 1,440 1,036 34 1 3,323

UPB 333 2 187 10 5 35 22 594

NU 1,114 1 1 120 1,236

GM 1,344 1 1 5 35 31 1,134 1 83 111 2,746

GD 112 6 244 1 1 364

GPB 330 1 1 1 1 9 1 88 22 454

NG 768 2 111 881

degree granted     1 179 1577 70 5 850 42 40 5 2,769

dropout/stopout    418 286 513 575 559 221 810 564 70 284 647 4,947

16,041Total Fall 1999 enrollment

Developing the transition matrix.   

  4.  Calculate the total fall 1999 enrollment by level by

       adding across rows.  The total enrollment should

       equal the actual fall 1999 enrollment.
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Modeling Enrollment for Fall 2000 and Beyond 

                 FT 

Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

Totals 1017 701 1710 2625 3183 514 1110 2559 358 531 922

FT Freshmen  

Con. Freshmen     310 37 23

Sophomore     284 316 215 32 1

Junior       4 52 859 428 1 37

Senior       8 122 1440 1036 34 1

UPB Each cell divided by the column total 5 35 22

NU 1 1 120

GM 1 1 5 35 31 1134 1 83 111

GD 6 244 1 1

GPB 1 1 1 1 9 1 88 22

NG 2 111

degree granted     1 179 1577 70 5 850 42 40 5

dropout/stopout    1 minus the sum of each column for each of these cells

Developing the transition matrix.   

  5.  a. Calculate the probability matrix.
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Modeling Enrollment for Fall 2000 and Beyond 

                 FT 

Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

FT Freshmen  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Con. Freshmen     0.305 0.053 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.000

Sophomore     0.279 0.451 0.126 0.000 0.000 0.000 0.029 0.000 0.000 0.000 0.001

Junior       0.004 0.074 0.502 0.163 0.000 0.000 0.033 0.000 0.000 0.000 0.000

Senior       0.000 0.011 0.071 0.549 0.325 0.000 0.031 0.000 0.000 0.000 0.001

UPB 0.000 0.000 0.000 0.000 0.001 0.364 0.009 0.002 0.000 0.066 0.024

NU 0.001 0.000 0.000 0.000 0.000 0.000 0.108 0.000 0.000 0.000 0.000

GM 0.000 0.001 0.000 0.000 0.002 0.068 0.028 0.443 0.003 0.156 0.120

GD 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.682 0.002 0.001

GPB 0.000 0.001 0.000 0.000 0.000 0.002 0.008 0.000 0.003 0.166 0.024

NG 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.120

degree granted     0.000 0.000 0.001 0.068 0.495 0.136 0.005 0.332 0.117 0.075 0.005

dropout/stopout    0.411 0.408 0.300 0.219 0.176 0.430 0.729 0.220 0.196 0.535 0.703

1 1 1 1 1 1 1 1 1 1 1

Developing the transition matrix.   

  5.  b.  The complete probability matrix.

              Check that each column adds to one
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Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1999               

FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG total

1110 707 1784 2842 3323 594 1236 2746 364 454 881 16041

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.305 0.053 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.000

0.279 0.451 0.126 0.000 0.000 0.000 0.029 0.000 0.000 0.000 0.001

0.004 0.074 0.502 0.163 0.000 0.000 0.033 0.000 0.000 0.000 0.000

0.000 0.011 0.071 0.549 0.325 0.000 0.031 0.000 0.000 0.000 0.001

0.000 0.000 0.000 0.000 0.001 0.364 0.009 0.002 0.000 0.066 0.024

0.001 0.000 0.000 0.000 0.000 0.000 0.108 0.000 0.000 0.000 0.000

0.000 0.001 0.000 0.000 0.002 0.068 0.028 0.443 0.003 0.156 0.120

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.682 0.002 0.001

0.000 0.001 0.000 0.000 0.000 0.002 0.008 0.000 0.003 0.166 0.024

0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.120

0.000 0.000 0.001 0.068 0.495 0.136 0.005 0.332 0.117 0.075 0.005

0.411 0.408 0.300 0.219 0.176 0.430 0.729 0.220 0.196 0.535 0.703

4th week data

Student Level

II. Estimating the enrollment

   1.  Insert actual enrollment data from fall 1999

        Then apply the matrix to these numbers.
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Modeling Enrollment for Fall 2000 and Beyond 

         Fall 1999               

 FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

1110 707 1784 2842 3323 594 1236 2746 364 454 881

Fall FT Freshmen  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2000 Con. Freshmen     338.35 37.32 0.00 0.00 0.00 0.00 25.61 0.00 0.00 0.00 0.00

Sophomore     309.97 318.70 224.30 0.00 0.00 0.00 35.63 0.00 0.00 0.00 0.96

Junior       4.37 52.45 896.17 463.38 1.04 0.00 41.20 0.00 0.00 0.00 0.00

Senior       0.00 8.07 127.28 1559.04 1081.57 0.00 37.86 0.00 0.00 0.00 0.96

UPB 0.00 0.00 0.00 0.00 2.09 216.11 11.14 5.37 0.00 29.92 21.02

NU 1.09 0.00 0.00 1.08 0.00 0.00 133.62 0.00 0.00 0.00 0.00

GM 0.00 1.01 0.00 1.08 5.22 40.45 34.52 1216.87 1.02 70.96 106.06

GD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.44 248.09 0.85 0.96

GPB 0.00 1.01 0.00 1.08 1.04 1.16 10.02 0.00 1.02 75.24 21.02

NG 0.00 0.00 0.00 0.00 2.09 0.00 0.00 0.00 0.00 0.00 106.06

degree granted     0.00 0.00 1.04 193.80 1646.36 80.89 5.57 912.11 42.70 34.20 4.78

dropout/stopout    456.22 288.45 535.20 622.53 583.59 255.40 900.83 605.21 71.17 242.82 619.18

Estimating the enrollment 

  2. Using the probability matrix the table is filled in with the

      estimated transitions of students who were enrolled the

      previous fall term.
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Modeling Enrollment for Fall 2000 and Beyond 

estimate of students entering the system

         Fall 1999               

 FT Fresh.

Con. 

Fresh. Soph.  Junior Senior UPB NU GM GD GPB NG

1110 707 1784 2842 3323 594 1236 2746 364 454 881

Fall FT Freshmen  1154 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2000 Con. Freshmen     403 338.35 37.32 0.00 0.00 0.00 0.00 25.61 0.00 0.00 0.00 0.00

Sophomore     1015 309.97 318.70 224.30 0.00 0.00 0.00 35.63 0.00 0.00 0.00 0.96

Junior       1409 4.37 52.45 896.17 463.38 1.04 0.00 41.20 0.00 0.00 0.00 0.00

Senior       690 0.00 8.07 127.28 1559.04 1081.57 0.00 37.86 0.00 0.00 0.00 0.96

UPB 347 0.00 0.00 0.00 0.00 2.09 216.11 11.14 5.37 0.00 29.92 21.02

NU 1170 1.09 0.00 0.00 1.08 0.00 0.00 133.62 0.00 0.00 0.00 0.00

GM 1320 0.00 1.01 0.00 1.08 5.22 40.45 34.52 1216.87 1.02 70.96 106.06

GD 110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.44 248.09 0.85 0.96

GPB 373 0.00 1.01 0.00 1.08 1.04 1.16 10.02 0.00 1.02 75.24 21.02

NG 900 0.00 0.00 0.00 0.00 2.09 0.00 0.00 0.00 0.00 0.00 106.06

0 0.00 0.00 1.04 193.80 1646.36 80.89 5.57 912.11 42.70 34.20 4.78

0 456.22 288.45 535.20 622.53 583.59 255.40 900.83 605.21 71.17 242.82 619.18

8,891total students entering

Estimating the enrollment 

  3.  Next estimate the number of new* students entering the system. 

       *This includes 1st time students and stopouts who are returning to the

         institution.
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Modeling Enrollment for Fall 2000 and Beyond 

      

 

  16,041 

Fall 

1999

Fall FT Freshmen  1154 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,154    

2000 Con. Freshmen     403 338.35 37.32 0.00 0.00 0.00 0.00 25.61 0.00 0.00 0.00 0.00 804      

Sophomore     1015 309.97 318.70 224.30 0.00 0.00 0.00 35.63 0.00 0.00 0.00 0.96 1,905    

Junior       1409 4.37 52.45 896.17 463.38 1.04 0.00 41.20 0.00 0.00 0.00 0.00 2,868    

Senior       690 0.00 8.07 127.28 1559.04 1081.57 0.00 37.86 0.00 0.00 0.00 0.96 3,505    

UPB 347 0.00 0.00 0.00 0.00 2.09 216.11 11.14 5.37 0.00 29.92 21.02 633      

NU 1170 1.09 0.00 0.00 1.08 0.00 0.00 133.62 0.00 0.00 0.00 0.00 1,306    

GM 1320 0.00 1.01 0.00 1.08 5.22 40.45 34.52 1216.87 1.02 70.96 106.06 2,797    

GD 110 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.44 248.09 0.85 0.96 366      

GPB 373 0.00 1.01 0.00 1.08 1.04 1.16 10.02 0.00 1.02 75.24 21.02 485      

NG 900 0.00 0.00 0.00 0.00 2.09 0.00 0.00 0.00 0.00 0.00 106.06 1,008    

0 0.00 0.00 1.04 193.80 1646.36 80.89 5.57 912.11 42.70 34.20 4.78 2,921    

0 456.22 288.45 535.20 622.53 583.59 255.40 900.83 605.21 71.17 242.82 619.18 5,181    

8,891 16,830  Fall 2000

4.92%% change from previous year

Total Enrolledtotal students entering

Add across the rows

Estimating the enrollment 

  4.  Add across the rows to find the estimate of enrollment at each

       level.
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Sources of Data

• PSU End-of-term SCARF

• Admissions Funnel Data – Data about applications, 
admission decisions and matriculation

• Oregon K-12 enrollment data

• Portland Community College enrollment
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Data source: UG Admissions 

Undergraduate Admissions Funnel - S0122

30

Note: The source information is available on request.
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https://datamaster.pdx.edu/ibmcognos/bi/?pathRef=.public_folders%2FProduction%2BContent%2FEnrollment%2BManagement%2FAdmission%2BFunnels%2FUndergraduate%2BAdmissions%2BFunnel%2B-%2BS0122


Data source: Grad Admissions 

Graduate Admissions Funnel - S0126
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https://datamaster.pdx.edu/ibmcognos/bi/?pathRef=.public_folders%2FProduction%2BContent%2FEnrollment%2BManagement%2FAdmission%2BFunnels%2FGraduate%2BAdmissions%2BFunnel%2B-%2BS0126


Data source: Oregon K-12 Enrollment

Fall Membership Reports
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https://www.oregon.gov/ode/reports-and-data/students/Pages/Student-Enrollment-Reports.aspx


Data Source: PCC Enrollment

(Data provided by special request from the HECC Research Office)

HECC - IR Office
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https://www.oregon.gov/highered/research/Pages/student-data-cc.aspx


1st step: Estimating the headcount enrollment by student level and residency

I. Ten student groups included in the analysis

• Resident admitted undergraduate (UG)
• Non-resident admitted (UG)
• Resident non-admitted (UG)
• Non-resident non-admitted (UG)
• Resident Masters level (Includes grad Post-bacs)
• Non-resident Masters level (Includes grad Post-bacs)
• Resident Doctoral
• Non-resident Doctoral
• Non-resident admitted (Grad Level)
• Resident non-admitted (Grad Level)
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1st step: Estimating the headcount enrollment by student level and residency

II. Estimating the headcount enrollment by student level 
and residency

A.  Continuing Enrollment

• Fall cont. enrollment based on spring to fall 
probability matrix (Markov)

• Winter cont. enrollment based on fall to winter 
probability matrix (Markov)

• Spring cont. enrollment based on winter to spring 
probability matrix (Markov)

• Summer enrollment based on spring to summer 
probability matrix (Markov)

354/24/2021 Office of Institutional Research and Planning



1st step: Estimating the headcount enrollment by student level and residency

B.  New Enrollment – methodology depends on the student population

• First-time admitted UG resident – Tri-county high school model

• First-time admitted UG non-resident – Historic and current 
application funnel trends and EMSA feedback

• Transfers UG resident (includes UG post-bac) – Portland 
Community College (PCC) proxy model

• Transfer UG non-resident (includes UG post-bac) – Historic and 
current application funnel trends and EMSA feedback
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1st step: Estimating the headcount enrollment by student level and residency

B. (Cont)

New Enrollment – methodology depends on the student population

• Masters level resident (includes Grad post-bac) – Historic and 
current application funnel trends and OGS feedback

• Masters level non-resident (includes Grad post-bac) – Historic 
and current application funnel trends and OGS feedback

• Doctoral level resident – Historic enrollment

• Doctoral level non-resident – Historic enrollment
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1st step: Estimating the headcount enrollment by student level and residency

C.  Non-admitted students

New and Cont. Enrollment – methodology depends on the student population

• Undergraduate level non-admit resident – Historic enrollment 
trends and program feedback

• Undergraduate level non-admit non-resident – Historic 
enrollment trends and program feedback

• Graduate level non-admit resident – Historic enrollment trends

• Graduate level non-admit, non-resident – Historic enrollment 
trends
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1st step: Estimating the headcount enrollment by student level and residency

First-time admitted UG resident – Tri-county high school model
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First-time admitted UG resident – Tri-county high school model – (Cont)

OIRP uses the tri-county K-12 public school enrollment data as the basis for potential 
resident first-time enrollment. The majority of new students come to PSU from this 
area, not from other states, so national data do not contribute to the predictive 
power of the model. For example, in Fall 2019, 87% of first-time enrollment came 
from the Tri-county school-districts.  The Oregon Dept. of Education reports the 
number of students each fall by grade level and school district.  This detailed data 
set allows us to see the enrollment potential for the next 12 years.

17,835 17,901 18,129 18,387 18,799 19,144 18,947 18,572 18,635 18,453 18,140
19,222

TRI-COUNTY PUBLIC SCHOOL ENROLLMENT

Tri-county Public School Enrollment
as of Fall 2019

1st Grade 2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade 7th Grade 8th Grade 9th Grade 10th Grade 11th Grade Seniors
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First-time admitted UG resident – Tri-county high school model – (Cont)

The tri-county model has two decision points where OIRP relies on the expertise and 
current recruitment plans from Enrollment Management (EM). Two decision points 
are made by the Vice President for Enrollment Management, Chuck Knepfle: 1) 
estimated change in the high school graduation rates, and 2) estimated yield rates for 
all Oregon high school graduates becoming students at PSU.

OIRP uses these inputs to calculate the growth rate from the previous period and 
then applies this growth rate to the entire 1st-time UG resident student population.
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1st step: Estimating the headcount enrollment by student level and residency

First-time admitted UG non-resident – Historic and current application 
funnel trends and Enrollment Management (EM) feedback

OIRP uses undergraduate admissions funnel data for upcoming terms where EM is 
currently accepting applications for admissions. OIRP relies on EM to help inform 
future funnel expectations based on their experience and recruitment plans.  A large 
portion of this potential student population is influenced by the university policies 
around the Western Undergraduate Exchange (WUE)
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1st step: Estimating the headcount enrollment by student level and residency

Transfers UG resident (includes UG post-bac) – Portland Community College (PCC) proxy model

PCC transfer students historically are the 
largest population of new resident transfer 
students.  Over the last 5 years 50.9% of the 
new resident transfer students came from 
PCC. Enrollment trends from PCC are used 
as a proxy for estimating PSU’s total 
resident transfer population.  The model 
uses a two-year lag for estimating the size 
of the population who could possibly 
transfer from PCC to PSU.

434/24/2021 Office of Institutional Research and Planning



1st step: Estimating the headcount enrollment by student level and residency

Transfers UG resident (includes UG post-bac) – Portland Community College (PCC) proxy model – (cont)

PCC enrollment for future years uses same methodology that this model uses for the 1st-time resident student 
population, that is, the tri-county K-12 public school enrollment data.  

OIRP again relies expertise and current recruitment plans from EM (C. Knepfle) regarding the yield rates and based 
on that feedback, an overall growth rate, over prior time period, is applied to the entire UG resident transfer 
population.
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1st step: Estimating the headcount enrollment by student level and residency

Transfer UG non-resident (includes UG post-bac) – Historic and current 
application funnel trends and EM feedback

OIRP uses undergraduate admissions funnel data for upcoming terms where EM is 
currently accepting applications for admissions.  OIRP again relies on EM (C. Knepfle) 
to help inform future funnel expectations, based on its experience and recruitment 
plans.
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1st step: Estimating the headcount enrollment by student level and residency

Masters level, resident and non-resident (includes Grad post-bac) – Historic and current 
application funnel trends and OGS feedback

OIRP uses graduate admissions funnel data for upcoming terms where the Office of Graduate Studies 
(OGS) is currently processing applications for admissions.  Similar to the non-resident first-time students 
OIRP relies on the OGS to help inform future funnel expectations based on know recruitment plans, 
program changes, (additions and contractions) and recent trends in program demand.
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1st step: Estimating the headcount enrollment by student level and residency

Doctoral level resident and non-resident – Historic enrollment

The overall new doctoral student population is 
relatively small, an average of 0.39% of total headcount 
over the last 10 years,  OIRP uses a three year moving 
average in the model.
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1st step: Estimating the headcount enrollment by student level and residency

UG and Grad. non-admit level, resident and non-resident – Historic enrollment trends and 
program feedback  

Normally the model uses Markov chain with no modification to assumptions.  For the 2021-22 
period the model assumptions where modified with the expectation that the non-admit 
enrollment will eventually rebound to pre-covid levels. With no historic precedence to guide the 
model we are assuming a time period of one academic year for this population to rebound to 
previous enrollment levels. The non-admit population that is traditionally enrolled in the ESL 
program is an exception to this assumption resulting in a smaller total UG non-resident enrollment 
in the out years.
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1st step: Estimating the headcount enrollment by student level and residency

New Enrollment for summer, winter and spring – Markov Chain

Fall term accounts for the majority of all new admitted enrollment for the full 
academic year, (close to 76% in 2019-21).  The FTE model relies on Markov chains 
to estimate the number of new students in summer, winter and spring terms. 
Normally, no other assumptions or adjustments are made.
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1st step: Estimating the headcount enrollment by student level and residency

The net result of the new and continuing estimation is a head count 
matrix that similar to the historic table shown below with the total 
enrollment for the 10 student enrollment segments for each future time 
period.
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Process 
Second Step: Estimating SCH

The total enrollment segments are then multiplied by the SCH carrying load which is estimated for 
each of the 10 student populations.  The default for the carrying load is Markov chain but in most 
instances the carrying load matrix is adjusted to reflect observable trends.  For example, the carrying 
load decline for non-resident, non-admitted undergraduates (NA_UG) between fall 2019 to fall 2020 
is due in large part to the dramatic decline of students enrolled in the English language program.
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2nd step: Estimating SCH

The SCH is then converted into annual FTE
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Additional OIRP Markov Model: RCAT Enrollment Forecast

OIRP uses an additional Markov model for assisting OAA in maintaining the RCAT planning tool.  OIRP 
also uses the RCAT model for validating the results of the FTE model. The methodology is much the 
same as the FTE model, but because of the complex detail required in the RCAT, the Markov chain 
assumptions are usually adhered to.  The FTE model has 10 X 2 probability matrix at its core, whereas 
the RCAT model uses a 30 X 36 probability matrix, a portion of which is shown below.
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Additional OIRP Markov Model: RCAT Enrollment Forecast

The estimated annual FTE of the RCAT model is 72 FTE higher than the FTE model, (17,096) for the 2021-22.
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Explanation of FADM Information 
Provided during Budget Forum 

https://www.pdx.edu/board/finance-and-administration-committee#Past%20Meetings

This line is the total fte using 
the left hand axis; the right 
hand axis relates to the 
enrollment bars.  (The annual 
totals for the line and the bars 
are the same)
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Explanation - continued

https://www.pdx.edu/board/finance-and-administration-committee#Past%20Meetings

Removed total FTE line; results 
show updated model using 
updated enrollment and 
admissions funnel data.

This is copied directly 
by FADM & EMSA 
from the OIRP 
enrollment model 
(Next slide)
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