Polynomial Regression Lab
An accountant wanted to predict how much taxes are paid based on household income and household networth.
All values are in thousands of dollars. The accountant was concerned there might be a nonlinear relationship.
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Obtaining Descriptive Statistics and Correlations for the Variables
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Mean Std. Deviation N
taxes 6.39 .803 100
networth 371.02 220.461 100
income 57.05 30.021 100
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taxes networth income
taxes Pearson Correlation 1 .531*4 669
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N 100 100 100
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N 100 100 100
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**. Correlation is significant at the 0.01 level (2-tailed).
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Conducting Polynomial Regression
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Enter the linear versions of the predictors.
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Press the NEXT button.
Enter the squared and interaction terms for the predictors.
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a. All requested variables entered.
b. Dependent Variable: taxes



Model Summary

Change Statistics

Adjusted Std. Error of | R Square
Model R R Square [ R Square | the Estimate Change F Change df1 df2 Sig. F Change
1 7243 525 515 .559 525 53.564 2 97 .000
2 .897b .804 794 .364 279 44.733 3 94 .000

a. Predictors: (Constant), income, networth

b. Predictors: (Constant), income, networth, income2, networth2, incomenetworth

Is the test of nonlinearity significant using an alpha of .05?

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 33.477 2 16.739 53.564 .0002
Residual 30.313 97 313
Total 63.790 99
2 Regression 51.304 5 10.261 77.244 .000P
Residual 12.486 94 133
Total 63.790 99

a. Predictors: (Constant), income, networth
b. Predictors: (Constant), income, networth, income2, networth2, incomenetworth

C. Dependent Variable: taxes

Coefficients?
Unstandardized Standardized

Coefficients Coefficients 95% Confidence Interval for B

Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 5.151 132 38.886 .000 4.888 5.414
networth 1.1E-03 .000 .305 3.957 .000 .001 .002

income 1.4E-02 .002 542 7.039 .000 .010 .019

2 (Constant) 5.5E+00 114 47.960 .000 5.229 5.680
networth 1.9E-03 .000 .533 9.630 .000 .002 .002

income 8.8E-03 .002 .331 5.703 .000 .006 .012
networth2 -7.4E-06 .000 -.563 -10.926 .000 .000 .000

income2 4.0E-05 .000 .070 1.050 297 .000 .000
incomenetworth 1.2E-05 .000 .104 1.549 125 .000 .000

a. Dependent Variable: taxes

If the test of nonlinearity is significant, then inspect the t-tests for the squared and interaction
terms.

...is squared networth term significant?

...is the squared income term significant?

...is the interaction term significant?



The squared term for income was removed.
All of the terms were simultaneously entered (i.e., the NEXT button was not used).
The model was re-estimated.
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Regression

Variables Entered/Removed

Variables
Model Variables Entered Removed Method
1 incomenetworth, networth2, networth, incomé& . | Enter
a. All requested variables entered.
b. Dependent Variable: taxes
Model Summary
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .8962 .802 794 .365
a. Predictors: (Constant), incomenetworth, networth2,
networth, income
ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 51.157 4 12.789 96.177 .0002
Residual 12.633 95 133
Total 63.790 99

a. Predictors: (Constant), incomenetworth, networth2, networth, income
b. Dependent Variable: taxes

Coefficients?
Unstandardized Standardized

Coefficients Coefficients 95% Confidence Interval for B

Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 5.5E+00 11 49.421 .000 5.261 5.701
networth 2.0E-03 .000 .540 9.842 .000 .002 .002

income 8.5E-03 .002 317 5.608 .000 .005 .011
networth2 -7.3E-06 .000 -.555 -10.877 .000 .000 .000
incomenetworth 1.7E-05 .000 152 3.017 .003 .000 .000

a. Dependent Variable: taxes

This is our final model.



