
Bivariate Regression Lab 1

More About Bivariate Regression LAB 
 

A school psychologist wanted to predict reading T-scores using the number of hours the parents worked 
per week. The psychologist also wanted to know whether the relationship was similar for students 
attending private (school=1) and public schools (school=2). The data are given below.   
 
School Reading ParentHours  School Reading ParentHours 
Private 67 41 Public 56 39 
Public 58 44 Private 71 46 
Private 35 51 Private 54 46 
Private 73 48 Private 40 53 
Private 52 43 Public 42 45 
Private 61 39 Private 64 49 
Private 55 49 Private 51 48 
Public 34 52 Private 41 44 
Private 65 37 Public 43 49 
Private 51 49 Private 58 49 
Private 47 46 Public 35 46 
Public 28 46 Public 43 46 
Public 56 46 Public 52 43 
Public 44 53 Public 46 52 
Private 48 39 Public 51 43 
Private 47 53 Public 53 47 
Private 36 53 Private 30 46 
Private 51 56 Public 44 44 
Private 36 50 Public 50 51 
Private 39 45 Private 57 43 
Public 52 49 Private 65 52 
Private 63 56 Private 40 47 
Private 50 36 Private 54 42 
Private 60 48 Private 59 44 
Public 65 37 Public 52 55 
Public 49 41 Public 62 46 
Public 55 44 Public 36 51 
Public 35 47 Private 62 50 
Private 46 45 Private 58 49 
Private 46 40 Public 48 47 
Private 54 42 Private 71 44 
Public 51 51 Public 47 51 
Public 35 47 Private 51 43 
Private 73 54 Public 33 48 
Private 49 44 Public 51 48 
Public 35 41 Private 25 58 
Public 52 41 Private 60 50 
Private 58 50 Public 53 46 
Private 46 54 Public 54 40 
Private 67 44 Private 48 50 
Public 46 42 Public 46 41 
Private 50 49 Private 44 48 
Private 71 41 Private 43 46 
Public 55 38 Private 38 48 
Public 48 47 Private 48 43 
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Obtaining Confidence Intervals when Estimating a Linear Regression Model 
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Regression 

Descriptive Statistics

50.2556 10.61117 90
46.4889 4.71489 90

reading
parentwork

Mean Std. Deviation N

 
Correlations

1.000 -.211
-.211 1.000

. .023
.023 .

90 90
90 90

reading
parentwork
reading
parentwork
reading
parentwork

Pearson Correlation

Sig. (1-tailed)

N

reading parentwork

 
Variables Entered/Removedb

parentwork
a

. Enter

Model
1

Variables
Entered

Variables
Removed Method

All requested variables entered.a. 

Dependent Variable: readingb. 
 

Model Summaryb

.211a .044 .034 10.43170
Model
1

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), parentworka. 

Dependent Variable: readingb. 
 

ANOVAb

444.937 1 444.937 4.089 .046a

9576.185 88 108.820
10021.122 89

Regression
Residual
Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), parentworka. 

Dependent Variable: readingb.  
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Coefficientsa

72.302 10.958 6.598 .000 50.525 94.079
-.474 .235 -.211 -2.022 .046 -.940 -.008

(Constant)
parentwork

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound
95% Confidence Interval for B

Dependent Variable: readinga.  
Residuals Statisticsa

44.7967 55.2296 50.2556 2.23591 90
-2.441 2.225 .000 1.000 90

1.106 2.915 1.495 .429 90

44.7054 55.6035 50.2448 2.23810 90
-22.48740 26.30639 .00000 10.37293 90

-2.156 2.522 .000 .994 90
-2.168 2.573 .001 1.006 90

-22.74284 27.39182 .01079 10.62465 90
-2.216 2.661 .002 1.017 90

.011 5.961 .989 1.258 90

.000 .165 .012 .025 90

.000 .067 .011 .014 90

Predicted Value
Std. Predicted Value
Standard Error of
Predicted Value
Adjusted Predicted Value
Residual
Std. Residual
Stud. Residual
Deleted Residual
Stud. Deleted Residual
Mahal. Distance
Cook's Distance
Centered Leverage Value

Minimum Maximum Mean Std. Deviation N

Dependent Variable: readinga.  

 
LMCI_1 represents the lower limit of the confidence interval for a mean. 
UMCI_1 represents the upper limit of the confidence interval for a mean. 

For example, we are 95% confident that the interval (49.49, 56.22) covers the mean predicted reading 
score of children whose parents work 41 hours per week.  

 
LICI_1 represents the lower limit of the confidence interval for an individual. 
UICI_1 represents the upper limit of the confidence interval for an individual.  

For example, we are 95% confident that the interval (31.86, 73.86) covers the predicted reading score for 
a child whose parents work 41 hours per week.  

 
How would the LMCI_1, UMCI_1, LICI_1, and UICI_1 be interpreted for  
observations 11, 12, and 13?  
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A graph of the prediction intervals also can be obtained.   
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Linear Regression with
95.00% Mean Prediction Interval and
95.00% Individual Prediction Interval
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reading = 72.30 + -0.47 * parentwork
R-Square = 0.04
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Checking for Independence among the Residuals 

 

 

 
 



Bivariate Regression Lab 8

Regression 
Variables Entered/Removedb

parentwork
a

. Enter

Model
1

Variables
Entered

Variables
Removed Method

All requested variables entered.a. 

Dependent Variable: readingb. 
 

Model Summaryb

.211a .044 .034 10.43170 2.231
Model
1

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Durbin-
Watson

Predictors: (Constant), parentworka. 

Dependent Variable: readingb. 
 

ANOVAb

444.937 1 444.937 4.089 .046a

9576.185 88 108.820
10021.122 89

Regression
Residual
Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), parentworka. 

Dependent Variable: readingb. 
 

Coefficientsa

72.302 10.958 6.598 .000 50.525 94.079
-.474 .235 -.211 -2.022 .046 -.940 -.008

(Constant)
parentwork

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound
95% Confidence Interval for B

Dependent Variable: readinga. 
 

Residuals Statisticsa

44.7967 55.2296 50.2556 2.23591 90
-22.48740 26.30639 .00000 10.37293 90

-2.441 2.225 .000 1.000 90
-2.156 2.522 .000 .994 90

Predicted Value
Residual
Std. Predicted Value
Std. Residual

Minimum Maximum Mean Std. Deviation N

Dependent Variable: readinga. 
 

Are the residuals independent?  
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Checking for Violations of Assumptions and Identifying Outliers 
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Regression 
Descriptive Statistics

50.2556 10.61117 90
46.4889 4.71489 90

reading
parentwork

Mean Std. Deviation N

 
Correlations

1.000 -.211
-.211 1.000

. .023
.023 .

90 90
90 90

reading
parentwork
reading
parentwork
reading
parentwork

Pearson Correlation

Sig. (1-tailed)

N

reading parentwork

 
Variables Entered/Removedb

parentwork
a

. Enter

Model
1

Variables
Entered

Variables
Removed Method

All requested variables entered.a. 

Dependent Variable: readingb. 
 

Model Summaryb

.211a .044 .034 10.43170
Model
1

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), parentworka. 

Dependent Variable: readingb. 
 

ANOVAb

444.937 1 444.937 4.089 .046a

9576.185 88 108.820
10021.122 89

Regression
Residual
Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), parentworka. 

Dependent Variable: readingb. 
 

Coefficientsa

72.302 10.958 6.598 .000 50.525 94.079
-.474 .235 -.211 -2.022 .046 -.940 -.008

(Constant)
parentwork

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound
95% Confidence Interval for B

Dependent Variable: readinga. 
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Residuals Statisticsa

44.7967 55.2296 50.2556 2.23591 90
-2.441 2.225 .000 1.000 90

1.106 2.915 1.495 .429 90

44.7054 55.6035 50.2448 2.23810 90
-22.48740 26.30639 .00000 10.37293 90

-2.156 2.522 .000 .994 90
-2.168 2.573 .001 1.006 90

-22.74284 27.39182 .01079 10.62465 90
-2.216 2.661 .002 1.017 90

.011 5.961 .989 1.258 90

.000 .165 .012 .025 90

.000 .067 .011 .014 90

Predicted Value
Std. Predicted Value
Standard Error of
Predicted Value
Adjusted Predicted Value
Residual
Std. Residual
Stud. Residual
Deleted Residual
Stud. Deleted Residual
Mahal. Distance
Cook's Distance
Centered Leverage Value

Minimum Maximum Mean Std. Deviation N

Dependent Variable: readinga. 
 

Determine whether there are outliers in the data set. 
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Identify the outlier(s) in the data set.  

 
SDR_1 represents the studentized deleted residuals. 
COO_1 represents Cooks’ D. 
LEV_1 represents the leverage values. 
SDB0_1 represents the standardized dfbetas for the intercept (i.e., constant). 
SDB1_1 represents the standardized dfbetas for the first predictor (i.e., parentwork). 
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Lowest studentized deleted residuals… 

 
 
 
 
 
 
 
Highest studentized deleted residuals. 
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Checking for Violations of Assumptions 
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Dependent Variable: reading
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Dependent Variable: reading

Normal P-P Plot of Regression Standardized Residual
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Regression Standardized Predicted Value
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Dependent Variable: reading

Scatterplot

 
Residual-Predictor Plots 
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Studentized Deleted Residual parentwork
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Finally, an example of partial regression plots. (SPSS does not produce these if there is only ONE 
predictor so I added another predictor.) 
 
Regression 

Variables Entered/Removedb

parentreading,
parentwork

a . Enter

Model
1

Variables Entered
Variables
Removed Method

All requested variables entered.a. 

Dependent Variable: readingb. 
 

Model Summaryb

.910a .829 .825 4.43926
Model
1

R R Square
Adjusted
R Square

Std. Error of
the Estimate

Predictors: (Constant), parentreading, parentworka. 

Dependent Variable: readingb. 
 

ANOVAb

8306.607 2 4153.304 210.752 .000a

1714.515 87 19.707
10021.122 89

Regression
Residual
Total

Model
1

Sum of
Squares df Mean Square F Sig.

Predictors: (Constant), parentreading, parentworka. 

Dependent Variable: readingb. 
 

Coefficientsa

-14.824 6.385 -2.321 .023 -27.516 -2.132
-.017 .102 -.008 -.169 .866 -.221 .186
.872 .044 .909 19.973 .000 .785 .959

(Constant)
parentwork
parentreading

Model
1

B Std. Error

Unstandardized
Coefficients

Beta

Standardized
Coefficients

t Sig. Lower Bound Upper Bound
95% Confidence Interval for B

Dependent Variable: readinga. 
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Charts 
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Dependent Variable: reading

Partial Regression Plot
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Dependent Variable: reading

Partial Regression Plot

 
 
 


