SPSS Simple Linear Regression, Using Dummy Variables in Regression, Oneway ANOVA
* ******************************************************************

*  SPSS LINEAR REGRESSION AND DIAGNOSTICS

* 
* DUMMY VARIABLE REGRESSION AND DIAGNOSTICS

* *****************************************************************.

GET FILE="e:\510\werner.sav".

COMPUTE bodymass = (weight/2.2026)/(height*.0254)**2 .

EXECUTE .

*-----------------------------------------------------------------------------DESCRIPTIVES.

DESCRIPTIVES

  VARIABLES=AGE HEIGHT WEIGHT PILL CHOL ALB CALCIUM ACID PAIR logwt hichol bodymass

  /STATISTICS=MEAN STDDEV MIN MAX .
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	AGE IN YEARS
	188
	19
	55
	33.82
	10.113

	HEIGHT IN INCHES
	186
	57
	71
	64.51
	2.485

	WEIGHT IN POUNDS
	186
	94
	215
	131.67
	20.661

	PILL
	188
	1
	2
	1.50
	.501

	CHOLESTEROL LEVEL
	186
	155
	390
	236.15
	42.556

	ALB
	186
	3.2
	5.0
	4.111
	.3580

	CALCIUM
	185
	8.6
	11.1
	9.962
	.4796

	URIC ACID
	187
	2.2
	9.9
	4.771
	1.1572

	PAIR
	188
	1
	94
	47.50
	27.206

	logwt
	186
	4.55
	5.38
	4.8765
	.14927

	hichol
	186
	.00
	1.00
	.4409
	.49783

	bodymass
	184
	17.73
	34.57
	22.2041
	3.06000

	Valid N (listwise)
	180
	
	
	
	


*-------------------------------------------------------------------------------CORRELATION.

CORRELATIONS

  /VARIABLES=chol age 

  /PRINT=TWOTAIL NOSIG

  /MISSING=PAIRWISE .

Correlations: Pearson Correlation
	Correlations

	
	
	CHOLESTEROL LEVEL
	AGE IN YEARS

	CHOLESTEROL LEVEL
	Pearson Correlation
	1.000
	.368**

	
	Sig. (2-tailed)
	
	.000

	
	N
	186
	186

	AGE IN YEARS
	Pearson Correlation
	.368**
	1.000

	
	Sig. (2-tailed)
	.000
	

	
	N
	186
	188

	**. Correlation is significant at the 0.01 level (2-tailed).
	


*-------------------------------------------------------------------------------SCATTER PLOT.

GRAPH

  /SCATTERPLOT(BIVAR)=age  WITH chol 

  /MISSING=LISTWISE .
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*-------------------------------------------------------------------------------SIMPLE LINEAR REGRESSION.

REGRESSION

  /MISSING LISTWISE

  /STATISTICS COEFF OUTS CI R ANOVA

  /CRITERIA=PIN(.05) POUT(.10)

  /NOORIGIN

  /DEPENDENT CHOL

  /METHOD=ENTER AGE

  /RESIDUALS HIST(ZRESID) NORM(ZRESID)

  /SAVE PRED RESID SDRESID .

Simple Linear Regression (one continuous predictor variable)
	Variables Entered/Removedb

	Model
	Variables Entered
	Variables Removed
	Method

	1
	AGE IN YEARSa
	.
	Enter

	a. All requested variables entered.
	

	b. Dependent Variable: CHOLESTEROL LEVEL


	Model Summaryb

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

	1
	.368a
	.135
	.131
	39.680

	a. Predictors: (Constant), AGE IN YEARS
	

	b. Dependent Variable: CHOLESTEROL LEVEL


	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	45319.839
	1
	45319.839
	28.783
	.000a

	
	Residual
	289709.946
	184
	1574.511
	
	

	
	Total
	335029.785
	185
	
	
	

	a. Predictors: (Constant), AGE IN YEARS
	
	
	

	b. Dependent Variable: CHOLESTEROL LEVEL
	
	


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	183.615
	10.215
	
	17.975
	.000
	163.461
	203.769

	
	AGE IN YEARS
	1.548
	.289
	.368
	5.365
	.000
	.979
	2.118

	a. Dependent Variable: CHOLESTEROL LEVEL
	
	
	
	
	


	Residuals Statisticsa

	
	Minimum
	Maximum
	Mean
	Std. Deviation
	N

	Predicted Value
	213.03
	268.77
	236.15
	15.652
	186

	Std. Predicted Value
	-1.477
	2.084
	.000
	1.000
	186

	Standard Error of Predicted Value
	2.910
	6.741
	4.004
	.951
	186

	Adjusted Predicted Value
	212.30
	268.59
	236.14
	15.664
	186

	Residual
	-93.290
	128.968
	.000
	39.573
	186

	Std. Residual
	-2.351
	3.250
	.000
	.997
	186

	Stud. Residual
	-2.365
	3.282
	.000
	1.003
	186

	Deleted Residual
	-94.410
	131.471
	.008
	40.012
	186

	Stud. Deleted Residual
	-2.395
	3.373
	.001
	1.008
	186

	Mahal. Distance
	.000
	4.345
	.995
	1.001
	186

	Cook's Distance
	.000
	.104
	.006
	.010
	186

	Centered Leverage Value
	.000
	.023
	.005
	.005
	186

	a. Dependent Variable: CHOLESTEROL LEVEL
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*-------------SCATTERPLOT of SAVED RESIDUALS (Y) BY PREDICTED (X) .

GRAPH

  /SCATTERPLOT(BIVAR)=PRE_1 WITH SDR_1

  /MISSING=LISTWISE .
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*-----------------------------------------------------------------------CHECK NORMALITY OF RESIDUALS

                                                                                (Analyze...Descriptive Statisics...Explore).

EXAMINE

  VARIABLES=SDR_1

  /PLOT BOXPLOT STEMLEAF NPPLOT

  /COMPARE GROUP

  /STATISTICS DESCRIPTIVES

  /CINTERVAL 95

  /MISSING LISTWISE

  /NOTOTAL.
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*. 

Lilliefors Significance Correction

a. 


Studentized Deleted Residual Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

     1.00       -2 .  3

     7.00       -1 .  5666689

    28.00       -1 .  0000000001111122222333334444

    27.00       -0 .  555556666666677777888889999

    31.00       -0 .  0000000011112222223333333444444

    35.00        0 .  00000000001111111111222222333344444

    28.00        0 .  5555666667777777777788888999

    14.00        1 .  00011111223334

    10.00        1 .  5666788899

     3.00        2 .  013

     1.00        2 .  7

     1.00 Extremes    (>=3.4)

 Stem width:   1.00000

 Each leaf:       1 case(s)
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*------------------------------------CREATE AGECAT (Four Categories).

RECODE
  AGE

  (Lowest thru 24=1)  (25 thru 31=2)  (32 thru 41=3) (42 thru Highest=4)  INTO  AGECAT .

EXECUTE .
VALUE LABELS

          AGECAT (1) < 25 (2) 25-31 (3) 32-41(4) >=42.

*------------------------------------------------------------------------------CHECK RECODED VALUES.

FREQUENCIES VARIABLES=AGECAT

  /ORDER=ANALYSIS.

	AGECAT

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	< 25
	44
	23.4
	23.4
	23.4

	
	25-31
	46
	24.5
	24.5
	47.9

	
	32-41
	50
	26.6
	26.6
	74.5

	
	>=42
	48
	25.5
	25.5
	100.0

	
	Total
	188
	100.0
	100.0
	


*------------------------------------------------------------------------------CREATE AGE DUMMY VARIABLES.

do if not  missing(AGECAT).

COMPUTE AGEDUM1 = (AGECAT=1).

COMPUTE AGEDUM2 = (AGECAT=2).

COMPUTE AGEDUM3 = (AGECAT=3).

COMPUTE AGEDUM4 = (AGECAT=4).

end if.

EXECUTE .

*-----------------------------------------------------BOXPLOTS OF CHOL BY AGEGCAT.

EXAMINE VARIABLES=CHOL BY AGECAT

  /PLOT=BOXPLOT

  /STATISTICS=NONE

  /NOTOTAL.
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*----------------------------------------------------DESCRIPTIVES FOR CHOL BY AGECAT

                               (Analyze...Compare Means...Means...Agecat is the Independent variable).

MEANS TABLES=CHOL BY AGECAT

  /CELLS MEAN COUNT STDDEV MIN MAX MEDIAN.
Means of Cholesterol for each Level of AGECAT
	Report

	CHOLESTEROL LEVEL
	
	
	
	

	AGECAT
	Mean
	N
	Std. Deviation
	Minimum
	Maximum
	Median

	< 25
	218.44
	43
	33.804
	155
	290
	215.00

	25-31
	231.24
	45
	40.411
	168
	330
	230.00

	32-41
	235.62
	50
	42.994
	160
	324
	236.00

	>=42
	257.17
	48
	43.473
	160
	390
	254.00

	Total
	236.15
	186
	42.556
	155
	390
	235.00


*---------------------------------------------DUMMY VARIABLE REGRESSION.

REGRESSION

  /MISSING LISTWISE

  /STATISTICS COEFF OUTS CI R ANOVA

  /CRITERIA=PIN(.05) POUT(.10)

  /NOORIGIN 

  /DEPENDENT CHOL

  /METHOD=ENTER AGEDUM2 AGEDUM3 AGEDUM4

  /SCATTERPLOT=(*SDRESID ,*ZPRED)

  /RESIDUALS HIST(ZRESID) NORM(ZRESID)

  /SAVE PRED RESID SRESID.
Regression with Dummy Variables as Predictors
	Variables Entered/Removedb

	Model
	Variables Entered
	Variables Removed
	Method

	1
	AGEDUM4, AGEDUM2, AGEDUM3a
	.
	Enter

	a. All requested variables entered.
	

	b. Dependent Variable: CHOLESTEROL LEVEL


	Model Summaryb

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

	1
	.327a
	.107
	.092
	40.549

	a. Predictors: (Constant), AGEDUM4, AGEDUM2, AGEDUM3

	b. Dependent Variable: CHOLESTEROL LEVEL


	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	35782.423
	3
	11927.474
	7.254
	.000a

	
	Residual
	299247.362
	182
	1644.216
	
	

	
	Total
	335029.785
	185
	
	
	

	a. Predictors: (Constant), AGEDUM4, AGEDUM2, AGEDUM3
	
	

	b. Dependent Variable: CHOLESTEROL LEVEL
	
	


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.
	95% Confidence Interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	1
	(Constant)
	218.442
	6.184
	
	35.326
	.000
	206.241
	230.643

	
	AGEDUM2
	12.803
	8.647
	.129
	1.481
	.140
	-4.259
	29.864

	
	AGEDUM3
	17.178
	8.433
	.179
	2.037
	.043
	.538
	33.818

	
	AGEDUM4
	38.725
	8.514
	.399
	4.548
	.000
	21.926
	55.524

	a. Dependent Variable: CHOLESTEROL LEVEL
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*---------------------------------------------SCATTERPLOT OF STUDENTIZED RESIDUALS VS PREDICTED VALUES.

GRAPH

  /SCATTERPLOT(BIVAR)=PRE_2 WITH SDR_2

  /MISSING=LISTWISE .
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*---------------------------------------------ONEWAY ANOVA USING AGECAT AS A FACTOR.

UNIANOVA CHOL BY AGECAT

  /METHOD=SSTYPE(3)

  /INTERCEPT=INCLUDE

  /POSTHOC=AGECAT(TUKEY) 

  /PLOT = PROFILE( AGECAT )

  /CRITERIA=ALPHA(0.05)

  /DESIGN=AGECAT.
Univariate Analysis of Variance using General Linear Model 

	Between-Subjects Factors

	
	
	Value Label
	N

	AGECAT
	1
	< 25
	43

	
	2
	25-31
	45

	
	3
	32-41
	50

	
	4
	>=42
	48


	Tests of Between-Subjects Effects

	Dependent Variable:CHOLESTEROL LEVEL
	
	
	

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	35782.423a
	3
	11927.474
	7.254
	.000

	Intercept
	1.029E7
	1
	1.029E7
	6259.085
	.000

	AGECAT
	35782.423
	3
	11927.474
	7.254
	.000

	Error
	299247.362
	182
	1644.216
	
	

	Total
	1.071E7
	186
	
	
	

	Corrected Total
	335029.785
	185
	
	
	

	a. R Squared = .107 (Adjusted R Squared = .092)
	
	


	Multiple Comparisons

	CHOLESTEROL LEVEL

Tukey HSD
	
	
	
	

	(I) AGECAT
	(J) AGECAT
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	< 25
	25-31
	-12.80
	8.647
	.451
	-35.22
	9.62

	
	32-41
	-17.18
	8.433
	.178
	-39.05
	4.69

	
	>=42
	-38.72*
	8.514
	.000
	-60.80
	-16.65

	25-31
	< 25
	12.80
	8.647
	.451
	-9.62
	35.22

	
	32-41
	-4.38
	8.332
	.953
	-25.98
	17.23

	
	>=42
	-25.92*
	8.414
	.013
	-47.74
	-4.11

	32-41
	< 25
	17.18
	8.433
	.178
	-4.69
	39.05

	
	25-31
	4.38
	8.332
	.953
	-17.23
	25.98

	
	>=42
	-21.55*
	8.194
	.045
	-42.79
	-.30

	>=42
	< 25
	38.72*
	8.514
	.000
	16.65
	60.80

	
	25-31
	25.92*
	8.414
	.013
	4.11
	47.74

	
	32-41
	21.55*
	8.194
	.045
	.30
	42.79

	Based on observed means.

 The error term is Mean Square(Error) = 1644.216.
	
	

	*. The mean difference is significant at the 0.05 level.
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Homogeneous Subsets

	CHOLESTEROL LEVEL

	Tukey HSD
	
	

	AGECAT
	N
	Subset

	
	
	1
	2

	< 25
	43
	218.44
	

	25-31
	45
	231.24
	

	32-41
	50
	235.62
	235.62

	>=42
	48
	
	257.17

	Sig.
	
	.178
	.055

	Means for groups in homogeneous subsets are displayed.

 Based on observed means.

 The error term is Mean Square(Error) = 1644.216.
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