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[bookmark: _GoBack]SPSS syntax and output for Chapter 3: Regression with Categorical Predictors
Much of the material in this document builds on the SPSS syntax and output for Chapters 1 and 2. If necessary, refer back to those documents for reminders.

Begin by importing the space-delimited ‘reading.txt’ data into SPSS. The variable names are given on the first row of the data file (hence the /FIRSTCASE=2 option):
GET DATA  /TYPE=TXT
  /FILE="reading.txt"
  /DELIMITERS=" "
  /ARRANGEMENT=DELIMITED
  /FIRSTCASE=2
  /LEADINGSPACES IGNORE=YES
  /VARIABLES=
  id AUTO
  group AUTO
  pretest1 AUTO
  pretest2 AUTO
  posttest1 AUTO
  posttest2 AUTO
  posttest3 AUTO
  /MAP.

Descriptive statistics for reading score outcome by group (Table 3.1) and side-by-side boxplots of reading score by group (Figure 3.1). The 'posttest1' variable is the reading score outcome variable used in Chapter 3:
EXAMINE VARIABLES=posttest1 BY group
  /PLOT BOXPLOT
  /STATISTICS DESCRIPTIVE.
After giving results for the total sample, ignoring group, the group-specific descriptive stats and side-by-side boxplot follow:

	Descriptives

	
	group
	Statistic
	Std. Error

	posttest1
	Control
	Mean
	6.68
	.590

	
	
	95% Confidence Interval for Mean
	Lower Bound
	5.46
	

	
	
	
	Upper Bound
	7.91
	

	
	
	5% Trimmed Mean
	6.64
	

	
	
	Median
	6.50
	

	
	
	Variance
	7.656
	

	
	
	Std. Deviation
	2.767
	

	
	
	Minimum
	2
	

	
	
	Maximum
	12
	

	
	
	Range
	10
	

	
	
	Interquartile Range
	4
	

	
	
	Skewness
	.364
	.491

	
	
	Kurtosis
	-.586
	.953

	
	DRTA
	Mean
	9.77
	.581

	
	
	95% Confidence Interval for Mean
	Lower Bound
	8.56
	

	
	
	
	Upper Bound
	10.98
	

	
	
	5% Trimmed Mean
	9.80
	

	
	
	Median
	10.00
	

	
	
	Variance
	7.422
	

	
	
	Std. Deviation
	2.724
	

	
	
	Minimum
	5
	

	
	
	Maximum
	14
	

	
	
	Range
	9
	

	
	
	Interquartile Range
	4
	

	
	
	Skewness
	-.126
	.491

	
	
	Kurtosis
	-.962
	.953

	
	TA
	Mean
	7.77
	.837

	
	
	95% Confidence Interval for Mean
	Lower Bound
	6.03
	

	
	
	
	Upper Bound
	9.51
	

	
	
	5% Trimmed Mean
	7.74
	

	
	
	Median
	7.00
	

	
	
	Variance
	15.422
	

	
	
	Std. Deviation
	3.927
	

	
	
	Minimum
	1
	

	
	
	Maximum
	15
	

	
	
	Range
	14
	

	
	
	Interquartile Range
	7
	

	
	
	Skewness
	.260
	.491

	
	
	Kurtosis
	-.975
	.953
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Regression with dummy-coded variables
The following syntax creates dummy variables according to the coding scheme in Table 3.2:
RECODE group ('DRTA'=1) ('TA'=0) ('Control'=0) INTO d1.
RECODE group ('DRTA'=0) ('TA'=1) ('Control'=0) INTO d2.
EXECUTE.
Now regress the reading outcome variable on these dummy variables, 'd1' and 'd2', using the same basic REGRESSION command from Chapters 1 and 2:
REGRESSION
  /DEPENDENT posttest1
  /METHOD=ENTER d1 d2.


	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.380a
	.144
	.117
	3.189

	a. Predictors: (Constant), d2, d1



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	108.121
	2
	54.061
	5.317
	.007b

	
	Residual
	640.500
	63
	10.167
	
	

	
	Total
	748.621
	65
	
	
	

	a. Dependent Variable: posttest1

	b. Predictors: (Constant), d2, d1



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	6.682
	.680
	
	9.829
	.000

	
	d1
	3.091
	.961
	.433
	3.215
	.002

	
	d2
	1.091
	.961
	.153
	1.135
	.261

	a. Dependent Variable: posttest1


Obtain the parameter confidence intervals:
REGRESSION
  /STATISTICS=CI
  /DEPENDENT posttest1
  /METHOD=ENTER d1 d2.

	Coefficientsa

	Model
	95.0% Confidence Interval for B

	
	Lower Bound
	Upper Bound

	1
	(Constant)
	5.323
	8.040

	
	d1
	1.170
	5.012

	
	d2
	-.830
	3.012

	a. Dependent Variable: posttest1


The results above match those given in Chapter 3. In particular, note the R2 values and the F-test rejecting the omnibus null hypothesis. Next, the parameter estimates, their signifiance tests, and confidence intervals match the dummy variable results in Table 3.6.

Regression with contrast-coded variables
The RECODE command used to create dummy variables above also can be used to set-up the contrast-coded variables according to Table 3.4:
RECODE group ('DRTA'=-.5) ('TA'=-.5) ('Control'=1) INTO c1.
RECODE group ('DRTA'=.5) ('TA'=-.5) ('Control'=0) INTO c2.
EXECUTE.
Now, we can regress reading scores on these new variables:
REGRESSION
  /DEPENDENT posttest1
  /METHOD=ENTER c1 c2.

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.380a
	.144
	.117
	3.189

	a. Predictors: (Constant), c2, c1



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	108.121
	2
	54.061
	5.317
	.007b

	
	Residual
	640.500
	63
	10.167
	
	

	
	Total
	748.621
	65
	
	
	

	a. Dependent Variable: posttest1

	b. Predictors: (Constant), c2, c1



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	8.076
	.392
	
	20.576
	.000

	
	c1
	-1.394
	.555
	-.293
	-2.511
	.015

	
	c2
	2.000
	.961
	.242
	2.080
	.042

	a. Dependent Variable: posttest1


The output above gives the same R2 and corresponding F-test as the dummy-variable model and the parameter estimate results match those for the first contrast-variable model presented in Table 3.6.

Improved contrasts
Table 3.5 presents an alternative set of contrast codes, which can be set-up as below:

RECODE group ('DRTA'=-.333) ('TA'=-.333) ('Control'=.666) INTO c1.
RECODE group ('DRTA'=.5) ('TA'=-.5) ('Control'=0) INTO c2.
EXECUTE.
Now re-estimate the model with these improved contrasts:
REGRESSION
  /DEPENDENT posttest1
  /METHOD=ENTER c1 c2.

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.380a
	.144
	.117
	3.189

	a. Predictors: (Constant), c2, c1



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	108.121
	2
	54.061
	5.317
	.007b

	
	Residual
	640.500
	63
	10.167
	
	

	
	Total
	748.621
	65
	
	
	

	a. Dependent Variable: posttest1

	b. Predictors: (Constant), c2, c1



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	8.076
	.392
	
	20.576
	.000

	
	c1
	-2.093
	.833
	-.293
	-2.511
	.015

	
	c2
	2.000
	.961
	.242
	2.080
	.042

	a. Dependent Variable: posttest1


The output above gives the same R2 and corresponding F-test as before and the parameter estimate results match those presented in Table 3.6 for the second contrast-variable model.

The ANCOVA model and beyond
To follow analyses in Chapter 3, use a hierarchical regression in which Model 1 regresses the posttest reading scores on pretest reading scores (called 'pretest1' in this dataset) and Model 2 regresses posttest scores on pretest scores as well as the contrast-coded variables created above:
REGRESSION
  /STATISTICS COEFF R CHANGE
  /DEPENDENT posttest1
  /METHOD=ENTER pretest1
  /METHOD=ENTER c1 c2.

	Variables Entered/Removeda

	Model
	Variables Entered
	Variables Removed
	Method

	1
	pretest1b
	.
	Enter

	2
	c2, c1b
	.
	Enter

	a. Dependent Variable: posttest1

	b. All requested variables entered.



	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.566a
	.320
	.310
	2.820
	.320
	30.152
	1
	64
	.000

	2
	.715b
	.512
	.488
	2.428
	.192
	12.169
	2
	62
	.000

	a. Predictors: (Constant), pretest1

	b. Predictors: (Constant), pretest1, c2, c1



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	1.852
	1.185
	
	1.563
	.123

	
	pretest1
	.636
	.116
	.566
	5.491
	.000

	2
	(Constant)
	1.291
	1.037
	
	1.245
	.218

	
	pretest1
	.693
	.101
	.617
	6.831
	.000

	
	c1
	-2.834
	.644
	-.396
	-4.402
	.000

	
	c2
	1.590
	.734
	.193
	2.165
	.034

	a. Dependent Variable: posttest1



The results above match those reported for the ANCOVA model in Chapter 3. Specifically, we see that R2 change from Model 1 to Model 2 = .192 is statistically significant, F(2, 62) = 12.169, indicating that the groups significantly differ on posttest scores over and above any pretest differences.

Regression diagnostics with categorical predictors
First, re-run the ANCOVA model so that the externally Studentized residuals and predicted values are saved out:
REGRESSION
  /DEPENDENT posttest1
  /METHOD=ENTER pretest1 c1 c2
  /SAVE PRED SDRESID.
Plot Studentized residuals against predicted values of ANCOVA model (Figure 3.2):
GRAPH
  /SCATTERPLOT=PRE_1 with SDR_1.
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Plot of Studentized residuals against Pretest scores (Figure 3.3):
GRAPH
  /SCATTERPLOT=pretest1 with SDR_1.
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Boxplot of Studentized residuals by intervention group (Figure 3.4):
EXAMINE VARIABLES=SDR_1 BY group
  /PLOT=BOXPLOT
  /STATISTICS=NONE.
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Univariate histogram of Studentized residuals (Figure 3.5):
GRAPH
  /HISTOGRAM=SDR_1.
[image: ]
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