
Multinomial Logistic Regression with SPSS 
 Subjects were engineering majors recruited from a freshman-level engineering class from 
2007 through 2010.  Data were obtained for 256 students.  The outcome variable of interest was 
retention group:  Those who were still active in our engineering program after two years of study were 
classified as persisters.  Those who were no longer in our engineering program were classified as 
having left in good standing (LGS) if at the time of their departure their college grade point average 
(GPA) was at least 2.0, or as having left in poor standing if their GPA was less than 2.0.  Multinomial 
logistic regression was employed to investigate the relationship between persistence and SAT scores 
(Verbal and Mathematics), calculus readiness test scores (ALEKS), high school GPA, the NEO Five-
Factor Inventory (NEO-FFI) and the Nowicki–Duke Locus of Control Scale (ND–LOC). 

 Prior to conducting the multinomial logistic regression analysis, scores on each of the predictor 
variables were standardized to mean 0, standard deviation 1. 

 

 
 

 Analyze, Regression, Multinomial Logistic: 

 

 

 

http://en.wikipedia.org/wiki/Revised_NEO_Personality_Inventory
http://faculty.mansfield.edu/mlaunius/Psy4430/Documents/Tests/loc.doc


2 
 
 Statistics:  Ask for a classification table. 

 

 
 

Output 

 

Case Processing Summary 

 N Marginal 

Percentage 

Groups 

Poor 68 26.6% 

Good 85 33.2% 

Stay 103 40.2% 

Valid 256 100.0% 

 

Model Fitting Information 

Model Model Fitting 

Criteria 

Likelihood Ratio Tests 

-2 Log 

Likelihood 

Chi-Square df Sig. 

Intercept Only 555.273    

Final 473.253 82.020 20 .000 

 

Pseudo R-Square 

Cox and Snell .274 

Nagelkerke .310 

McFadden .148 
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Likelihood Ratio Tests 

Effect Model Fitting 

Criteria 

Likelihood Ratio Tests 

-2 Log 

Likelihood of 

Reduced Model 

Chi-Square df Sig. 

Intercept 488.053 14.800 2 .001 

ZMSAT 480.010 6.757 2 .034 

ZVSAT 475.947 2.694 2 .260 

ZHSGPA 493.748 20.495 2 .000 

ZALEKS 482.546 9.292 2 .010 

ZLOC 475.350 2.096 2 .351 

ZNEOOpen 473.641 .388 2 .824 

ZNEOC 488.933 15.680 2 .000 

ZNEOE 473.844 .591 2 .744 

ZNEOA 473.951 .698 2 .705 

ZNEON 475.236 1.983 2 .371 

 

The chi-square statistic is the difference in -2 log-likelihoods 

between the final model and a reduced model. The reduced 

model is formed by omitting an effect from the final model. The 

null hypothesis is that all parameters of that effect are 0. 
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Groups
a
 B Std. Error Wald df Sig. Exp(B) 

Poor 

Intercept -.734 .212 12.034 1 .001  

ZMSAT -.249 .226 1.215 1 .270 .780 

ZVSAT -.049 .217 .051 1 .820 .952 

ZHSGPA -.838 .202 17.161 1 .000 .433 

ZALEKS -.619 .208 8.833 1 .003 .538 

ZLOC -.087 .211 .172 1 .678 .916 

ZNEOOpen .125 .204 .373 1 .541 1.133 

ZNEOC -.807 .230 12.298 1 .000 .446 

ZNEOE .008 .216 .001 1 .972 1.008 

ZNEOA -.030 .207 .022 1 .883 .970 

ZNEON -.289 .252 1.314 1 .252 .749 

Good 

Intercept -.109 .159 .468 1 .494  

ZMSAT -.487 .192 6.448 1 .011 .614 

ZVSAT .239 .173 1.913 1 .167 1.270 

ZHSGPA -.171 .165 1.071 1 .301 .843 

ZALEKS -.215 .171 1.573 1 .210 .807 

ZLOC .189 .178 1.125 1 .289 1.208 

ZNEOOpen .023 .164 .020 1 .888 1.023 

ZNEOC -.044 .194 .052 1 .819 .956 

ZNEOE .126 .177 .505 1 .477 1.134 

ZNEOA -.145 .182 .631 1 .427 .865 

 ZNEON -.233 .197 1.392 1 .238 .792 
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Classification 

Observed Predicted 

Poor Good Stay Percent Correct 

Poor 44 12 12 64.7% 

Good 18 34 33 40.0% 

Stay 12 19 72 69.9% 

Overall Percentage 28.9% 25.4% 45.7% 58.6% 

 

Presentation of Results 

 

 A multinomial logistic regression was performed to model the relationship between the 
predictors and membership in the three groups (those persisting, those leaving in good standing, and 
those leaving in poor standing).  The traditional .05 criterion of statistical significance was employed 
for all tests.  Addition of the predictors to a model that contained only the intercept significantly 

improved the fit between model and data, 2(20, N = 256) = 82.020, Nagelkerke R2 = .31, p < .001.  
As shown in Table 2, significant unique contributions were made by Conscientiousness, Math SAT, 
ALEKS, and high school GPA.  Goodness of fit was explored by conducting Hosmer-Lemeshow tests 
for each pair of groups.  In no case was this test significant. 

Table 2 

Predictors’ Unique Contributions in the Multinomial Logistic Regression (N = 256) 

Predictor 2 df p 

Conscientiousness      15.680 2 < .001** 

Neuroticism        1.983 2     .371 

Agreeableness        0.698 2     .705 

Extroversion        0.591 2     .744 

Openness        0.388 2     .824 

LOC        2.096 2     .351 

ALEKS        9.292 2     .010* 

SAT Math        6.757 2     .034* 

SAT Verbal        2.694 2     .260 

HS GPA      20.495 2  < .001** 

Note:  NEO–FFI – NEO Five Factor Inventory; LOC = Nowicki–Duke Locus of Control Scale; ALEKS = Assessment and 

Learning in Knowledge Spaces; SAT = Scholastic Assessment Test; HS GPA = high school grade point average; 
2
 = 

amount by which -2 log likelihood increases when predictor is removed from the full model. 

*p < .05, **p < .01 

 The reference group was those students who persisted.  Accordingly, each predictor has two 
parameters, one for predicting membership in the LGS group rather than the persisting group, and 
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one for predicting membership in the LPS group.  To facilitate the interpretation of differences 
between predictors, each of the predictor variables had been standardized to mean 0, standard 
deviation 1.  The parameter estimates are shown in Table 3. 

Table 3 

Parameter Estimates Contrasting the Persisting Group versus Each of the Other Groups (N = 256) 

Predictor Persisting vs. B OR p 

Conscientiousness LGS         -.044   .956    .819 

  LPS         -.807   .446 < .001** 

Neuroticism LGS         -.233   .792     .238 

  LPS         -.289   .749     .252 

Agreeableness LGS         -.145   .865     .427 

  LPS         -.030   .970     .883 

Extroversion LGS          .126 1.134     .477 

  LPS          .008 1.008     .972 

Openness LGS          .023 1.023     .888 

  LPS          .125 1.133     .541 

LOC LGS          .189 1.208     .289 

  LPS         -.087   .916     .678 

ALEKS LGS         -.215   .807     .210 

  LPS         -.619   .538     .003** 

SAT Math LGS         -.487   .614     .011* 

  LPS         -.249   .780     .270 

SAT Verbal LGS          .239 1.270     .167 

  LPS         -.049   .952     .820 

HS GPA LGS         -.171   .843     .301 

  LPS         -.838   .433          < .001** 

Note:  NEO–FFI – NEO Five Factor Inventory; LOC = Nowicki–Duke Locus of Control Scale; ALEKS = Assessment and 
Learning in Knowledge Spaces; SAT = Scholastic Assessment Test; HS GPA = high school grade point average; OR = 
odds ratio associated with the effect of a one standard deviation increase in the predictor. 

 

 Only one predictor had a significant parameter for comparing the persisting group with the LGS 
group.  For each one standard deviation increase in Math SAT, the odds of being in the persisting 
group rather than the LGS group are multiplicatively increased by 1.63.  Three of the predictors had 
significant parameters for comparing the persisting group with the LPS group.  The odds of being in 
the persisting group rather than the LPS group were more than doubled for each standard deviation 
increase in high school GPA, more than doubled for each standard deviation increase in 
Conscientiousness, and nearly doubled for each standard deviation increase in ALEKS. 
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 Taking into account only the base rates of group membership, one would predict, for every 
case, membership in the persisting group.  This would result in 40.2% of such predictions being 
correct.  Using the logistic model to make such predictions results in 58.6% correct prediction.  
Correct predictions were more frequent for the persisting group (69.9%) and the LPS group (64.7%) 
than for the LGS group (40.0%). 

 In addition, we explored whether gender and identification as an under-represented minority 
would predict group membership.  A model with those predictors fell short of statistical significance, 


2(4, N = 241) = 7.271, p = .12, so they were not included in our final model. 

 We also culled the model to exclude all predictors that did not have significant unique effects.  

The resulting model was statistically significant, 2(8) = 74.224, Nagelkerke R2 = .284, p < .001.  The 
overall percentage of correct classifications dropped slightly, to 57%.  As shown in Table 4, 
Conscientious, ALEKS, and high school GPA remained significant for distinguishing between 
persisting students and those leaving in poor standing, and Math SAT remained significant for 
distinguishing between persisting students and those leaving in good standing. 

Table 4 

Parameter Estimates for the Reduced Model (N = 256) 

Predictor Persisting 
vs. 

B OR       p 

Conscientiousness LGS  -.018 .982    .452 

  LPS  -.130 .878 < .001** 

ALEKS LGS    -.237 .789    .155 

  LPS  -.622 .537    .002** 

SAT Math LGS  -.385 .680    .025* 

  LPS  -.278 .757    .166 

HS GPA LGS  -.196 .822    .226 

  LPS  -.878 .416 < .001** 

Note:  NEO–FFI – NEO Five Factor Inventory; LOC = Nowicki–Duke Locus of Control Scale; ALEKS = Assessment and 
Learning in Knowledge Spaces; SAT = Scholastic Assessment Test; HS GPA = high school grade point average; OR = 
odds ratio associated with the effect of a one standard deviation increase in the predictor. 

 Ryan-Einot-Gabriel-Welsch tests were used to make univariate pairwise comparisons 
between groups for each predictor that had a significant unique effect in the logistic regression.  As 
shown in Table 4, the LPS group can be characterized as being significantly lower in 
Conscientiousness (d = .73) and high school GPA (d = .72) than are the other two groups, and the 
persisting group can be characterized as being significantly higher on ALEKS (d = .55) and Math 
SAT (d = .49) than are the other two groups. 
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Table 5 

A Posteriori Pairwise Comparisons Between Group Means. 

 Variable 

Group Conscientiousness HS GPA ALEKS Math SAT 
Persisting 33.23A 3.21A 59.82A 583.30A 
LGS 32.24A 3.14A 52.34B 554.00B 
LPS 28.21B 2.94B 46.28B 552.79B 

Note:  Within each column, means sharing a superscript are not significantly different 
from each other.  N = 256. 

 

 An additional exploratory analysis was done to determine if Conscientiousness moderated 
the effect of any of the remaining three predictors in the reduced model.  None of the interactions 
reached statistical significance (.12 < p < .85). 

 Last, we randomly split our cases into halves and used one half to redo the reduced model 
analysis.  In this random half, Conscientious, ALEKS, and high school GPA remained significant for 
distinguishing between persisting students and those leaving in poor standing, and Math SAT 
remained significant for distinguishing between persisting students and those leaving in good 
standing.  This model was then employed to classify cases in the other random half.  It successfully 
classified 62% of the LPS students and 70% of the persisting students, but only 23% of the LGS 
students.  The overall correct classification rate was 51%, as contrasted with the 37% that would be 
obtained were one to predict persistence for every case.  It should be noted that this split-half 
technique tends to be overly pessimistic (Steyerberg et al., 2001). 

 

 Sequential Multinomial Logistic Regression Analysis 

 Return to Wuensch’s Stats Lessons 

 

Karl L. Wuensch, October, 2014 

http://core.ecu.edu/psyc/wuenschk/MV/multReg/Logistic-Multinomial-Sequential.docx
http://core.ecu.edu/psyc/wuenschk/StatsLessons.htm

