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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.
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Bivariate Regression Lab 2

Obtaining Confidence Intervals when Estimating a Linear Regression Model
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Regression
Descriptive Statistics
Mean Std. Deviation N
reading 50.2556 10.61117 90
parentwork 46.4889 4.71489 90
Correlations
reading parentwork
Pearson Correlation  reading 1.000 -.21
parentwork -.211 1.000
Sig. (1-tailed) reading . .023
parentwork .023 .
N reading 90 90
parentwork 90 90

Variables Entered/Removed

Variables Variables
Model Entered Removed Method

1 a
parentwork Enter
a. All requested variables entered.
b. Dependent Variable: reading
Model Summary’
Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2112 .044 .034 10.43170
a. Predictors: (Constant), parentwork
b. Dependent Variable: reading
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 444.937 1 444937 4.089 .0462
Residual 9576.185 88 108.820
Total 10021.122 89

a. Predictors: (Constant), parentwork

b. Dependent Variable: reading
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Bivariate Regression Lab 4

Coefficients
Unstandardized Standardized
Coefficients Coefficients 95% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 72.302 10.958 6.598 .000 50.525 94.079
parentwork -474 .235 -.211 -2.022 .046 -.940 -.008
a. Dependent Variable: reading
Residuals Statistics?
Minimum | Maximum Mean Std. Deviation N
Predicted Value 44.7967 55.2296 50.2556 2.23591 90
Std. Predicted Value -2.441 2.225 .000 1.000 90
Standard Error of 1.106 2915 1.495 429 9
Predicted Value
Adjusted Predicted Value 44.7054 55.6035 50.2448 2.23810 90
Residual -22.48740 | 26.30639 .00000 10.37293 90
Std. Residual -2.156 2.522 .000 .994 90
Stud. Residual -2.168 2.573 .001 1.006 90
Deleted Residual -22.74284 | 27.39182 .01079 10.62465 90
Stud. Deleted Residual -2.216 2.661 .002 1.017 90
Mahal. Distance .011 5.961 .989 1.258 90
Cook's Distance .000 165 .012 .025 90
Centered Leverage Value .000 .067 .011 .014 90
a. Dependent Variable: reading
school | reading | parertwork | Lmci1 | umcit | LICI 1 | uIct 1 |
1 Private 57.00 41.00 49 49406 6. 22296 31.85647 ¥3.86055
2 Public 58.00 44.00 48 96183 53.80936 3055794 723375
3 Private 35.00 51.00 4508386 5114871 27.16487 6306770
4 Private 73.00 43.00 47 24304 51.83486 2868140 70.39650
=} Private 52.00 43.00 49 18624 54 53350 31.00108 281905
G Private 51.00 39.00 4368900 0792452 3267111 7494280
7 Private 55.00 49.00 45.68584 51.54362 28.18624 B9.84321
8 Public 34.00 52.00 44 26973 51.01440 2663875 58 64537
9 Private B5.00 37.00 4382251 £9.68529 33.44573 76.08502
10 Private 51.00 49.00 45.68584 51.54362 28.18624 B9.84321
11 Private 47.00 45.00 48.29033 52 B3446 29 54050 ¥1.33430
12 Fublic 26.00 46.00 4829033 52.60446 29.64050 71.33430
13 Public 56.00 46.00 48.29033 52 68446 29 64050 ¥1.33430
14 Public 44.00 53.00 43.42831 50.80737 26.10246 58.23322
15 Private 45.00 39.00 4368900 0792452 3267111 7494280
16 Private 47.00 53.00 43.42831 50.80737 26.10246 B8.23322
17 Private 36.00 53.00 43.42831 50.80737 26.10246 58.23322

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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Checking for Independence among the Residuals
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Bivariate Regression Lab 8

Regression
Variables Entered/Removed
Variables Variables
Model Entered Removed Method
! parentworka Enter

a. All requested variables entered.

b. Dependent Variable: reading

Model Summany

Adjusted Std. Error of Durbin-
Model R R Square | R Square | the Estimate Watson
1 2118 .044 .034 10.43170 2.231
a. Predictors: (Constant), parentwork
b. Dependent Variable: reading
ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 444.937 1 444937 4.089 .046°
Residual 9576.185 88 108.820
Total 10021.122 89
a. Predictors: (Constant), parentwork
b. Dependent Variable: reading
Coefficients?
Unstandardized Standardized
Coefficients Coefficients 95% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 72.302 10.958 6.598 .000 50.525 94.079
parentwork -474 .235 -.211 -2.022 .046 -.940 -.008
a. Dependent Variable: reading
Residuals Statistics?
Minimum | Maximum Mean Std. Deviation N
Predicted Value 44.7967 55.2296 50.2556 2.23591 90
Residual -22.48740 | 26.30639 .00000 10.37293 90
Std. Predicted Value -2.441 2.225 .000 1.000 90
Std. Residual -2.156 2.522 .000 .994 90

a. Dependent Variable: reading

Are the residuals independent?
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Checking for Violations of Assumptions and Identifying Outliers
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Bivariate Regression Lab 11

Regression
Descriptive Statistics
Mean Std. Deviation N
reading 50.2556 10.61117 90
parentwork 46.4889 4.71489 90
Correlations
reading parentwork
Pearson Correlation  reading 1.000 =21
parentwork -211 1.000
Sig. (1-tailed) reading . .023
parentwork .023 .
N reading 90 90
parentwork 90 90
Variables Entered/Removed
Variables Variables
Model Entered Removed Method
! parentworka1 Enter

a. All requested variables entered.
b. Dependent Variable: reading

Model Summary’

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 2112 .044 .034 10.43170
a. Predictors: (Constant), parentwork
b. Dependent Variable: reading
ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 444 937 1 444 937 4.089 .0462
Residual 9576.185 88 108.820
Total 10021.122 89
a. Predictors: (Constant), parentwork
b. Dependent Variable: reading
Coefficients?
Unstandardized Standardized
Coefficients Coefficients 95% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 72.302 10.958 6.598 .000 50.525 94.079
parentwork -474 .235 =211 -2.022 .046 -.940 -.008

a. Dependent Variable: reading




Residuals Statistics’

Minimum | Maximum Mean Std. Deviation

Predicted Value 44,7967 55.2296 50.2556 2.23591 90
Std. Predicted Value -2.441 2.225 .000 1.000 90
Standard Error of

Predicted Value 1.106 2.915 1.495 429 90
Adjusted Predicted Value 44,7054 55.6035 50.2448 2.23810 90
Residual -22.48740 | 26.30639 .00000 10.37293 90
Std. Residual -2.156 2.522 .000 .994 90
Stud. Residual -2.168 2.573 .001 1.006 90
Deleted Residual -22.74284 | 27.39182 .01079 10.62465 90
Stud. Deleted Residual -2.216 2.661 .002 1.017 90
Mahal. Distance .011 5.961 .989 1.258 90
Cook's Distance .000 .165 .012 .025 90
Centered Leverage Value .000 .067 .01 .014 90

a. Dependent Variable: reading

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

Bivariate Regression Lab 13

school | reading | paremtwork | SDR 1 | CcOoO 1| LEV 1 | SDBO1 | SDB1 1 |
1] Private &7.00 41.00 138000 02553 01523 18562 - 17263
~ 2 Fublic 58.00 44.00 B3161] 00290 00313 04215 -.03560
__ 3| Private 35.00 51.00) -1.27554] .D17EG 01029 11647 - 13077
4] Private 73.00 48.00 231851 03179 00115 - 05418 07925
__ 5| Private 5200 43.00 00BES| 00000 00615 00077 -.000E8
__B|  Private B1.00 33.00 Jo1s2] 0107 02835 12748 -.12051
7| Private 55.00 43.00 57088 00239 00319 -02622 03246
__ 8 Fublic 34.00 5200/ 13321 02388 01535 15205 - 16716
8] Private B&.00 37.00 101124 03068 04551 23200 -22210
10| Private £1.00 43.00 18583 00025 00319 -.00853 01057
_ 11| Private 47.00 46.00 -33450| .000G4 00012 -00724 00370
12 Fublic 28.00 4600 221851 02669 00012 -04793 02449
13 Fublic 56.00 46.00 52926 00160 .0n01z2 01145 -.00585
14 Public 44.00 £3.00 -30715| 00160 02143 04218 -.04571
18] Private 48.00 33.00 -56578|  .00BE3 02835 - 10281 09719
16| Private 47.00 53.00 -01626| 00000 02143 00223 -.00242
17| Private 36.00 53.00| -1.08958) 01992 02143 14962 - 16216
18] Private £1.00 56.00 51653 00811 04572 - 10753 1373
18] Private 36.00 5000/ 122004 01308 00623 03370 -09722
20| Private 39.00 4500  -1.18894] 00524 00112 -05104 03593

SDR_1 represents the studentized deleted residuals.
COO 1 represents Cooks’ D.
LEV_1 represents the leverage values.

SDBO 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...

Bivariate Regression Lab 14

school | reading | parentwork | SDR1 | coo 1| LEv 1 | soeo1 | sDE1 1 |

1 Public 28.00 4600 221551 02669 00012 -.04793 02449

2| Private 25.00 5800/ 20035 16544 [BE97 51696 - EB4185

3| Private 30,00 46500 200886 02216 00012 - 04345 02220

4 Fublic 35.00 4100 -1.78534) 04071 01523 -23723 21952

& Public 33.00 4800 -1.60962) 01580 00115 03761 -.05502 [

| Public 35.00 4600  -1.50572) 01266 00012 -03253 016E2

7 Public 35.00 4700/  -1.48854 01191 00013 00128 - 01683

g Fublic 35.00 4700/  -1.48854 01194 00013 00125 -.01683

] Fublic 34.00 g2000 133121 02398 01835 15205 - 16716

10 Private 35.00 5100 127554  0176E 01029 1647 -13077

11| Private 36.00 5000  -1.22094) 01308 00523 08370 -09722

12| Fublic 36.00 §1.00]  -1.17668| 01507 01029 10744 -12063

13| Private 39.00 4500 118594 00824 00112 -05104 03893

14| Private 38.00 4800  -1.11452]  007G9 00115 02604 -.03310

18] Private 36.00 §3.00| -1.08958) 01992 02143 (14952 - 16216

_ 16| Private 41.00 4400/ -1.00769) 00733 00313 -.06724 05679

17| Private 40.00 47.00 -96494| 00530 00013 0003 01115
Highest studentized deleted residuals.

school | reading | parentwork | SDR 1 | cOD 1] LEV 1 SDEO 1 SDE1 1|

72 Private £3.00 43.00 BE143) 00540 0031% - 03956 04839

73 Private 58.00 49,00 86748 00540 00319 - 03956 04899

74 Private 58.00 50.00 90904 00731 00623 - 06232 07239

75 Private &D.00 48.00 1.00%13| 00632 o115 -02358 034439

76 Private 65.00 37.00 1.01124| 03068 04557 23200 - 22210

77 Public B5.00 37.00 1.01124| 03068 04551 23200 - 22210

78 Private &D.00 £0.00 110472 01074 00823 -07574 08797

79 Fublic 62.00 46.00 111135 00700 00012 02404 -01228

80 Private £2.00 £0.00 130186 01484 00823 -08925 10367

a1 Private &7.00 41.00 138090 02553 01523 (18662 - 17269

B2 Private 64.00 49,00 1.45110| 01508 00319 - 06664 08251

83 Private &7.00 44.00 151373 01631 00313 101071 -.03531

84 Private B5.00 52.00 170459 03865 01535 -.19470 21405

85 Private 63.00 56.00 172210 08740 04572 - 35850 3797

86 Private 71.00 41.00 178417 04201 01523 24112 - 22313

87 Private 71.00 44.00 1.91747 | 02578 00313 12795 -. 10806

Ba Private 71.00 46.00 201144 02221 00012 04352 - 02223

89 Private 73.00 48.00 231851 03179 o115 -08413 07925

a0 Private 73.00 54.00 266067 | 13661 02852 - 42744 45847
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Checking for Violations of Assumptions
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Scatterplot

Dependent Variable: reading
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Finally, an example of partial regression plots. (SPSS does not produce these if there is only ONE
predictor so | added another predictor.)

Regression
Variables Entered/Removed
Variables
Model | Variables Entered Removed Method
1 parentreading, Enter
parentwork

a. All requested variables entered.
b. Dependent Variable: reading

Model Summary’

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .9102 .829 .825 4.43926

a. Predictors: (Constant), parentreading, parentwork
b. Dependent Variable: reading

ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 8306.607 2 4153.304 210.752 .0002
Residual 1714.515 87 19.707
Total 10021.122 89
a. Predictors: (Constant), parentreading, parentwork
b. Dependent Variable: reading
Coefficients?
Unstandardized Standardized
Coefficients Coefficients 95% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) -14.824 6.385 -2.321 .023 -27.516 -2.132
parentwork -.017 .102 -.008 -.169 .866 -.221 .186
parentreading .872 .044 .909 19.973 .000 .785 .959

a. Dependent Variable: reading
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Charts

Partial Regression Plot

Dependent Variable: reading
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