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Project Background: 
Known factors related to U of M graduation

ÅAcademic preparation/early success

ÅAcademic fit

ÅGeography

ÅPell Eligibility

ÅSocial Factors
üSocial Interaction

ŸSocial Integration

ŸAcademic Success



Expand the Scope of ñSuccessò

ÅExpand the role of the dependent variable

üEarning a baccalaureate degree:

üUniversity of Minnesota ñUofM bachelorsò

üOther four-year institution ñBA elsewhereò

üEarning an associates degree

ÅSuccess is not just graduating ñfrom usò but 

includes other institutions



Research Focus

ÅTo assess the factors that impact the 

likelihood of completing a degree either at 

the U of M or elsewhere

ÅTo compare multinomial regression 

approaches to studying graduation across 

institutions 



Significance of Our Study:

ÅUtilize data from National Student 

Clearinghouse. 

üAbility to track student enrollment and degree 

attainment at a truly national level

üñDid they earn a degree elsewhereò

ÅUp to now NSC studies have been primarily 

descriptive, few predictive models utilizing 

this data exists (e.g. Porter 2002, 2003; 

Herzog, 2005).



How do you spell ñSuccessò? National Student Clearinghouse: 

Student Tracker

Å Enrollment checked: August 15, year of matriculation through August 1, six years later

Å Degrees: August 15, year of matriculation through 

October 15, six years later

U o f M Fall 1999- Fall 
2001 Cohorts 
(n=15,496)

7.5%
Baccalaureate Other 
Institution (n=1,1,58)

2.3% 
Associate/certificate 

(n=356)

24.5%

Unknown 

outcome/enrolled 

earlier (n=3,798)

28.7%

No Degree Group

(n=4,454)

4.2%

Enrolled/U of M 

degree after 6-years 

(n=656)

61.5%
U of M Baccalaureate 

(n=9,528)



Variables in the Model
Independent variables

üFirst-term academic performance

üAcademic preparedness

üAcademic fit

üDemographics

üGeographic/tuition residency

üFinancial need

üSocial integration



Dependent Variable

ÅEarned degree within six years of entry

üEarned bachelors-level degree from U of M

üEarned bachelors-level degree elsewhere

üEarned associates-level degree elsewhere

üReference group: did not earn degree



Descriptive Statistics of the Analysis Sample 

(N=15,496)

Variable Obs Mean Std. Dev. Min Max

OD: Success 15496 0.61 0.49 0 1

AA: Other 4810 0.07 0.26 0 1

BA: Other 5612 0.21 0.40 0 1

BA: UM 13982 0.68 0.47 0 1

ND: Success 15496 2.02 1.34 0 3

First-term 

GPA 15201 2.99 0.85 0 4

Completion 

Ratio 15226 0.94 0.18 0 1

W Count 15496 0.17 0.55 0 7

ACT/SAT 14739 24.51 4.15 9 36

General 

College 15496 0.18 0.38 0 1

1st Choice 15496 0.73 0.44 0 1

Advanced 

Credit 15496 4.70 9.95 0 101

Variable Obs Mean Std. Dev. Min Max

Female 15496 0.52 0.50 0 1

Asian 15496 0.10 0.30 0 1

Minority 15496 0.07 0.25 0 1

2000 15496 0.32 0.47 0 1

2001 15496 0.34 0.48 0 1

Reciprocity 15496 0.27 0.44 0 1

Non-reciprocity 15496 0.03 0.18 0 1

On-campus 

housing 15496 0.73 0.44 0 1

LL 

Communities 15496 0.11 0.31 0 1

Applied FA 15496 0.70 0.46 0 1

Pell 15496 0.18 0.38 0 1



Methodology
ÅMultivariate approach to modeling student 

success.

ÅGraduation outcomes are represented by an 

unordered multi-categorical dependent 

variable.

ÅUnfortunately, neither OLS nor standard 

Binary Logit Model is appropriate.

ÅWhile it is possible to run separate equations 

for each binary comparison, this becomes 

complex as number of outcomes increase.



Multinomial Logit Model

ÅMNLM represent simultaneous estimation of 
of all possible binary comparisons.

ÅEquation represent the likelihood of each 
alternative relative to a base category.

ÅEach pair of outcomes is compared 
separately 

ÅStatistically significant coefficients indicate 
the associated variable helps distinguish the 
alternative outcome from the base outcome



Independence of Irrelevant 

Alternatives (IIA)
ÅMultinomial Logit assumes a property known 

as IIA

ÅIIA implies that choices between alternatives 

are independent of other alternatives 

available

ÅPotential violation if one type of institution is 

seen as a substitute for another

ÅViolations of IIA lead to ñincorrect probability 

estimatesò (Washington, et al. 2003)



Testing IIA Assumption

ÅStatistical tests exist to check for violations of 

IIA in multinomial logit models 

ÅOur results show no evidence that IIA 

assumption is violated in our data 

ÅWith large samples, models are robust to IIA 

violations 



Multinomial Probit Models

ÅMultinomial probit models estimate the 

correlations between alternative choices 

rather than assuming them to be 

independent 

ÅThis approach is much more computationally 

intensive 

ÅWith our data, coefficients are very similar, 

significant variables nearly identical 



Multinomial Logit Parameter Estimates: 

Academic Preparation & Performance

Area Predictor Coeff SE Prob Coeff SE Prob Coeff SE Prob

Academic 

Performance
First-term GPA -0.1053 0.0898 0.2410 0.4811 0.0582 <0.0001 0.9337 0.0358 <0.0001

Completion Ratio 0.5507 0.3393 0.1050 1.7177 0.3357 <0.0001 2.2870 0.2012 <0.0001

W Count 0.1005 0.1144 0.3800 -0.3860 0.1022 <0.0001 -0.7220 0.0613 <0.0001

Academic 

Background
ACT/SAT Score -0.0680 0.0182 <0.0001 -0.0352 0.0117 0.0030 -0.0061 0.0070 0.3850

General College -0.6863 0.1587 <0.0001 -1.0206 0.1183 <0.0001 -1.2135 0.0678 <0.0001

1st Choice -0.2801 0.1284 0.0290 -0.1709 0.0845 0.0430 0.2332 0.0529 <0.0001

Advanced Credit 0.0060 0.0074 0.4180 0.0053 0.0049 0.2850 0.0185 0.0028 <0.0001

AA Degree:

No Degree

BA Other:

No Degree

BA UofM:

No Degree



Multinomial Logit Parameter Estimates:

Demographics, Geography, and Finance

Area Predictor Coeff SE Prob Coeff SE Prob Coeff SE Prob

Demographics Female 0.6193 0.1215 <0.0001 0.4146 0.0747 <0.0001 0.0916 0.0453 0.0430

Asian -0.3279 0.1889 0.0830 -0.5492 0.1511 <0.0001 -0.1023 0.0769 0.1840

Minority -0.7401 0.2433 0.0020 -0.7344 0.1769 <0.0001 -0.2614 0.0902 0.0040

Geography Reciprocity -0.6610 0.1718 <0.0001 0.5546 0.0825 <0.0001 -0.2313 0.0543 <0.0001

Non-reciprocity -0.2841 0.4707 0.5460 0.5595 0.2475 0.0240 -0.2218 0.1724 0.1980

Financial Applied FA 0.0913 0.1292 0.4800 -0.1113 0.0775 0.1510 -0.0107 0.0484 0.8250

Pell -0.2716 0.1486 0.0680 -0.4802 0.1035 <0.0001 -0.4643 0.0581 <0.0001

AA Degree:

No Degree

BA Other:

No Degree

BA UofM:

No Degree



Multinomial Logit Parameter Estimates:

Cohort controls and Social Integration

Area Predictor Coeff SE Prob Coeff SE Prob Coeff SE Prob

Cohort Year 2000 0.1344 0.1421 0.3440 0.0160 0.0886 0.8560 -0.1249 0.0548 0.0230

2001 0.0875 0.1436 0.5420 -0.0566 0.0890 0.5250 -0.0754 0.0543 0.1650

Social On-Campus 0.0976 0.1328 0.4620 0.3704 0.0958 <0.0001 0.5814 0.0545 <0.0001

LL Community -0.1871 0.2650 0.4800 -0.1747 0.1354 0.1970 0.1257 0.0820 0.1250

AA Degree:

No Degree

BA Other:

No Degree

BA UofM:

No Degree



Understanding the ñOddsò and Ends of 

MNL
ÅLogit allows us interpret the coefficients in terms of 

changes in the odds.

ÅRecall that the odds of an event are expressed:

ÅFor an average male student, the odds of obtaining 

a degree from U of M versus no degree are:

ÅExponentiation of the logit coefficient produces the 

factor change in the odds. 

)0Pr(

)1Pr(

y

y

88.1
0.32

 0.60

)Pr(

)Pr(

nogrady

grady



MNL Impacts: Admitted to First Choice College

0.5 0.75 1 1.25 1.5

Factor Change Scores

AA BA ND UM

Predicted Probabilities (All other variables at means)

Outcome No Mean Yes

ND 34.0% 30.7% 29.5%

AA 2.5% 1.9% 1.7%

BA 9.3% 7.5% 6.9%

UM 54.9% 59.9% 61.7%

Percentage Admitted to First Choice College

Outcome No Yes Students

ND 38.8% 61.2% 3,969

AA 41.5% 58.5% 330

BA 30.9% 69.1% 1,066

UM 20.6% 79.4% 9,100



MNL Impacts: Student From Reciprocity State

0.5 0.75 1 1.25 1.5 1.75 2

Factor Change Scores

AA BANDUM

Predicted Probabilities (All other variables at means)

Outcome No Mean Yes

ND 29.8% 30.7% 32.8%

AA 2.2% 1.2% 1.2%

BA 6.3% 7.5% 12.1%

UM 61.8% 59.9% 53.9%

Percentage From a Reciprocity State

Outcome No Yes Students

ND 78.0% 22.0% 3,969

AA 85.4% 14.6% 330

BA 56.1% 43.9% 1,066

UM 71.6% 28.4% 9,100



MNL Impacts: Eligible for Pell Grants

0.5 0.75 1 1.25 1.5

Factor Change Scores

AABA NDUM

Predicted Probabilities (All other variables at means)

Outcome No Mean Yes

ND 24.3% 30.7% 33.7%

AA 1.8% 1.9% 1.9%

BA 8.3% 7.5% 7.1%

UM 65.6% 57.2% 61.7%

Percentage Eligible for Pell Grants

Outcome No Yes Students

ND 73.4% 26.6% 3,969

AA 77.6% 22.4% 330

BA 86.2% 13.8% 1,066

UM 86.3% 13.7% 9,100



MNL Impacts: Living on Campus

0.5 0.75 1 1.25 1.5 1.75 2

Factor Change Scores

AA BAND UM

Predicted Probabilities (All other variables at means)

Outcome No Mean Yes

ND 39.7% 30.7% 27.7%

AA 2.3% 1.9% 1.8%

BA 7.4% 7.5% 7.5%

UM 50.6% 59.9% 63.1%

Percentage Living on Campus

Outcome No Yes Students

ND 37.5% 62.5% 3,969

AA 37.3% 62.7% 330

BA 19.4% 80.6% 1,066

UM 20.1% 79.9% 9,100



Policy Implications

ÅAcademic performance in the first term is 
critical for future success both at U of M 
and elsewhere

ÅAdmission to first choice college important 
for retention at U of M ïcompetitive 
disadvantage

ÅGeographic location: Reciprocity state 

students successful ïjust not here



Implications cont.

ÅPell eligibility lowers probability of success 

not only at U of M but elsewhere

ÅIntegration into the broader university 
community is important for success at U of M

üOn-campus housing/living learning communities 

üOther engagement activities
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