Psy 633 Lab Assignment 5: Multiple Regression
[bookmark: _GoBack]We will be using the Test scores, GPA, and Stats Performance data file which is posted on the course website.  The output is also included in case students have trouble accessing the data file.  
1.  Run the standard multiple regression analysis (the full model with all five variables entered into the model simultaneously).  ANALYZE, REGRESSION, LINEAR...Be sure to request descriptives and collinearity diagnostics along with the default selections.  

a)  Are there any violations of the collinearity assumption? 


b) Does this model explain a significant proportion of variability in stats exam scores?

2.  Now suppose that you wonder whether all five predictor variables are necessary in predicting stats exam scores. After all, five is a large number of predictor variables and all variables require time and money to obtain. You notice the predictors may be grouped into two different sets—high school aptitude test scores and high school GPAs.  You hypothesize that perhaps English and Math aptitude scores predict a significant amount of variability in stats exam scores without having to include the other three GPA measures. Reset if necessary.  Run a regression analysis that compares two hierarchical models against each other--The "reduced" model using English and Math aptitude scores vs. the "full" model using English aptitude, Math aptitude, and the three high school GPAs.   Be sure to request descriptives, collinearity diagnostics, and R Squared Change along with the default selections.
3.  Evaluate the tolerance statistics.  Is multicollinearity a problem?

4.  What percentage of variability in stats exam scores is explained by the reduced aptitude tests only model?

5.  For the aptitude tests only model, how much distance do we expect, on average, between predicted stats exam scores and actual stats exam scores?

6.  What is the total percentage of variability in stats exam scores explained by the "full" model using all five independent variables?

7.  What percentage of additional variability in stats exam scores is explained when the three GPA measures are included in the model (above and beyond the variability explained by model 1-math and English aptitude scores)?

8.  Is the “full” model significant in predicting stats exam scores? Explain.

9.  Is the reduced aptitude scores only model significant in predicting stats exam scores?  Explain.

10.  Recognizing the limited time and resources usually available to researchers/stats instructors, which of these two models would you use to make predictions about stats exam scores? Explain.

11.  Write the regression equation for stats exam scores.
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Coefficients®

Standardized

Unstandardized Cosficients  Coefficients Collinsarity Statistics

Wodel 8 Std. Error Beta t sig.  Tolerance  VIF

1 (Constant) 6745 27691 244 808
Math aptitude test score 116 025 453 4726 000 847 1181
English aptitude test 049 027 179 1816 073 801 1249
score
High school English GPA -3.385 7.448 047 452 652 79 1391
High school math GPA 5478 6865 084 798 427 707 1415
GPAn other high school 5702 8.500 108 141 257 854 1472

classes

a.Dependent Variable: Average percentags correct on statistics sxams,
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Collinearity Diagnostics®

Variance Proportions

English GPAIN other
Gondiion Mathaptiude  aptiudetest  Highschool  Highschool  high school

Model _Dimension_Eigenvalus Indsx (Constany) testscore score English GPA  math GPA classes
1 1 5918 1000 0 0 0 0 0 0
2 023 15927 ) 66 18 02 ) )
3 014 20479 02 21 68 02 o7 02
4 007 20905 11 o1 02 04 6 17
5 005 33501 ) 10 12 85 28 08
6 003 48324 86 01 01 08 01 2

a.Dependent Variable: Average percentags correct on statistics sxams,
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REGRESSTON
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA COLLIN TOL CHANGE
/CRITERIASPIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT statexam
/METHOD=ENTER mathtest engtest
/METHOD=ENTER eng_gpa math_gpa othr_gpa.

Regression

Descriptive Statistics

Mean  Std.Devation N

Average percentage 6011 19788 100
correct on statistics
exams
Math apttude test score 460,60 77388 100
English aptitude test 47820 71883 100
score
High school English GPA 28183 27633 100
High school math GPA 27763 30234 100
GPAInotherhigh school  2.0236 22220 100

classes
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Correlations

Average
percentage
cortecton English GPAIn other
statistics Mathaptiude  apfiudetest  Highschool  Highschool  high school
exams testscore score English GPA_ math GPA classes
Pearson Correlation  Averags percentags. 1.000 484 202 062 229 024
cortecton statistics
exams
Math aptitude test score 484 1.000 121 069 369 164
English aptitude test 202 121 1.000 414 171 244
score
High school English GPA 062 069 414 1.000 a4 253
High school math GPA 229 369 171 a4 1.000 319
GPAn other high school 024 164 244 253 319 1.000
classes
Sig. (1-tailed) Avsrage percentage 000 022 270 011 407
cortecton statistics
exams
Math aptitude test score 000 115 7 000 051
English aptitude test 022 115 000 044 007
score
High school English GPA 270 7 000 000 006
High school math GPA 011 000 044 000 00t
GPAn other high school 407 051 007 006 001
classes
N Avsrage percentage 100 100 100 100 100 100
cortecton statistics
exams
Math aptitude test score 100 100 100 100 100 100
English aptitude test 100 100 100 100 100 100
score
High school English GPA 100 100 100 100 100 100
High school math GPA 100 100 100 100 100 100
GPAn other high school 100 100 100 100 100 100

classes
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Variables Entered/iRemoved®

Variables Variables
Model  Entered Removed  Method

1 English Enter
apttude test
score, Math
aptitude test
score”

2 GPAIn other Enter
high school
classes, High
school
English GPA,
High school
math GPA®

a. Dependent Variable: Average percentags
cortecton statistics exams,

b All requested variables entersd
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Model Summary
Change Statistics

AdustedR  Std.Emorof R Square sig. F
Model R RSquars  Square the Estimate Change  FChange dff an Change
1 505° 255 240 17.281 255 16634 2 o7 000
2 519" 269 230 17381 014 589 3 94 624

a.Predictors: (Constant), English apttuds test score, Math aptitude test scors

b. Predictors: (Constant), English apttuds test score, Math aptitude test scors, GPAin ofher high school classes, High school English
GPA, High school math GPA
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ANOVA®

sum of
Model Squares df MeanSquare F sig.
1 Regression 9900.265 2 4950133 16634 000"
Residual 28865.525 o7 207.583
Total 38765.790 99
2 Regression 10432432 5 2086486 6.922 000°
Residual 28333.358 94 301.419
Total 38765.790 99

a.Dependent Variable: Average percentags correct on statistics sxams,
b. Predictors: (Constant), English apttuds test score, Math aptitude test scors

¢ Predictors: (Constant), English aptitude test score, Math apituds test score, GPAn
other high school classes, High school English GPA, High school math GPA
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Coefficients”

Standardized
Unstandardized Cosficients  Coefficients

Collinsarity Statistics

Wodel 8 Std. Error Beta t sig.  Tolerance  VIF

1 (Constant) 14088 14750 -955 342
Math aptitude test score 119 023 467 5286 000 985 1015
English aptitude test 040 024 146 1850 102 985 1015
score

2 (Constant) 6745 27691 244 808
Math aptitude test score 116 025 453 4726 000 847 1181
English aptitude test 049 027 179 1816 073 801 1249
score
High school English GPA -3.385 7.448 047 452 652 79 1391
High school math GPA 5478 6865 084 798 427 707 1415
GPAn other high school 5702 8.500 108 141 257 854 1472

classes

a.Dependent Variable: Average percentags correct on statistics sxams,
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Excluded Variables®

Collinsarity Statistics

Partial Minimum
Mods! Betaln t sig Conelation__ Tolerancs VIF Tolerance
1 High school English GPA -037° -379 705 -.039 829 1.207 820
High school math GPA 038" 395 694 040 847 1.180 847
GPAin other high school -096° -1.050 296 -107 922 1.084 822
classes
a. Dependent Variable: Average percntage correct on statstcs exams
b, Predictors n he Madel: (Constan), English apiiude test score, Mah apituds test score
Collinearity Diagnostics®
Variance Proportions
English GPAIN other
Gondiion Mathaptiude  aptiudetest  Highschool  Highschool  high school
Model Dimension Eigenvalue Index  (Constan _testscors score English GPA  math GPA classes
i i 2969 000 0 0 0
2 022 11694 o1 i) 2
3 008 18134 9 3 5
2 1 5948 1000 0 0 0 0 0 0
2 023 15,827 0 a6 1 0 0 0
3 014 20479 0 21 o 0 o7 0
4 007 20805 1 o1 0 04 o 17
5 005 32501 0 10 ) 8 2 08
3 003 832 8 o1 o1 08 o1 i)

a.Dependent Variable: Average percentags correct on statistics sxams,
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Regression

Descriptive Statistics

Mean  Std.Deviaon N
Avsrage percentage 60.11 19.788 100
cortecton statistics

exams

Math aptitude test score 460,60 77388 100
English aptitude test 478.20 71853 100
score

High school English GPA 28183 27633 100
High school math GPA 27783 30234 100
GPAIn ofher high school  3.0236 22220 100

classes





image2.png
Correlations

Average
percentage
cortecton English GPAIn other
statistics Mathaptiude  apfiudetest  Highschool  Highschool  high school
exams testscore score English GPA_ math GPA classes
Pearson Correlation  Averags percentags. 1.000 484 202 062 229 024
cortecton statistics
exams
Math aptitude test score 484 1.000 121 069 369 164
English aptitude test 202 121 1.000 414 171 244
score
High school English GPA 062 069 414 1.000 a4 253
High school math GPA 229 369 171 a4 1.000 319
GPAn other high school 024 164 244 253 319 1.000
classes
Sig. (1-tailed) Avsrage percentage 000 022 270 011 407
cortecton statistics
exams
Math aptitude test score 000 115 7 000 051
English aptitude test 022 115 000 044 007
score
High school English GPA 270 7 000 000 006
High school math GPA 011 000 044 000 00t
GPAn other high school 407 051 007 006 001
classes
N Avsrage percentage 100 100 100 100 100 100
cortecton statistics
exams
Math aptitude test score 100 100 100 100 100 100
English aptitude test 100 100 100 100 100 100
score
High school English GPA 100 100 100 100 100 100
High school math GPA 100 100 100 100 100 100
GPAn other high school 100 100 100 100 100 100

classes
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Variables EnterediRemoved”

Variables Variables
Model  Entered Removed  Method

1 GPAIn other Enter
high school
classes, Math
apttude test
score, High
schoal
English GPA,
English
apttude test
score, High
school math
GPA”

a. Dependent Variable: Average percentags
cortecton statistics exams,

b All requested variables entersd

Model Summary

Adusted R Std. Error of
Model R RSquae  Square the Estimate

1 519° 269 230 17.361

a. Predictors: (Constant), GPA in other high school classss,
Math aptitude test score, High school English GPA,
English aptitude test scors, High school math GPA
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ANOVA®

sum of
Model Squares df MeanSquare F sig.
1 Regression 10432432 5 2086486 6.922 000"
Residual 28333.358 94 301.419
Total 38765.790 99

a.Dependent Variable: Average percentags correct on statistics sxams,

b. Predictors: (Constan), GPA in other high school classss, Math aptituds test score,
High school English GPA, English aptitude test score, High school math GPA




