The production manager of High Point Sofa and Chair, a large furniture manufacturer located in North Carolina, is studying the job performance ratings of a sample of 15 electrical repairmen employed by the company. An aptitude test is required by the human resources department to become an electrical repairman. The production manager was able to get the score for each repairman in the sample. In addition, he determined which of the repairmen were union members (code = 1) and which were not (code = 0). The sample information is reported below.
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Worker Soure. Aptitude Test Score __Union Membership
Abbott 58 5 0
Anderson 53 4 0
Bender 3 10 0
Bush o7 10 0
Conter £ 2 0
Coombs 8 7 0
Eckstine 67 6 0
Gloss 8 9 0
Herd ] 9 1
Househalder 45 2 1
ori o7 8 1
Lindstrom %0 6 1
Mason % 7 1
Plerse 66 8 1
Rohde 82 6 1
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a. Use a statistical software package to develop a multiple regression equation using the job performance score as the dependent variable and aptitude test score and union membership as independent variables.

b. Comment on the regression equation. Be sure to include the coefficient of determination and the effect of union membership. Are these two variables effective in explaining the variation in job performance?

c. Conduct a test of hypothesis to determine if union membership should be included as an independent variable.

d. Repeat the analysis considering possible interaction terms.
SOLUTION:
a.
 The regression equation is: Performance = 29.3 + 5.22 Aptitude + 22.1 Union
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Regression Statistics

Multiple R 0.730

R Square 0.533

Adjusted R Square 0.455

Standard Error 16.917

Observations 15

ANOVA

df SS MS F Significance F

Regression 2 3919.291 1959.646 6.848 0.010

Residual 12 3434.042 286.170

Total 14 7353.333

Coefficients Standard Error t Stat P-value

Intercept 29.276 12.767 2.293 0.041

Aptitude 5.222 1.702 3.068 0.010

Union 22.135 8.852 2.501 0.028


Standard Error = 16.9166
R2 = 53.3%

R2 (adj) = 45.5%

Predictor
Coef
SE Coef
T
P

Constant
29.276
12.767
2.293
0.041

Aptitude
5.222
1.702
3.067
0.010

Union
22.135
8.852
2.501
0.028

Analysis of Variance

Source
DF
SS
MS
F
P

Regression
 2
3919.3
1959.6
6.85
0.010

Residual Error
12
3434.0
286.2

Total 
14
7353.3

b.
These variables are effective in predicting performance. They explain 45.5 percent of the variation in performance. In particular union membership increases the typical performance by 22.1.

c.
Ho: (2 = 0

H1: (2 ( 0
Reject Ho if t < ( 2.179 or t > 2.179

Since 2.501 is greater than 2.179 we reject the null hypothesis and conclude that union membership is significant and should be included. 
d.
When you consider the interaction variable, the regression equation is 


Performance = 38.7 + 3.80 Aptitude - 0.1 Union + 3.61 X1X2

Predictor
Coef
SECoef
 T
 P

Constant
38.69
15.62
2.48
0.031

Aptitude
3.802
2.179
1.74
0.109

Union
-0.10
23.14
-0.00
0.997

X1X2
3.610
3.473
1.04
0.321


The t value corresponding to the interaction term is 1.04. This is not significant. So we 
conclude there is no interaction between aptitude and union membership when predicting 
job performance.
