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	Two-way ANOVA for Example 5.1


	The GLM Procedure



DM "output;clear;log;clear";

Options pagesize=45 linesize=80 PageNo=1 NoDate;

ODS Graphics;

ODS RTF File="C:\teaching\stat530\ex5_1.doc"; 

ODS Listing Close;









Data life;

   input resp type temp;

   datalines;

130 1 15

155 1 15

74 1 15

180 1 15

34 1 70

40 1 70

80 1 70

75 1 70

20 1 125

70 1 125

82 1 125

58 1 125

150 2 15

188 2 15

159 2 15

126 2 15

136 2 70

122 2 70

106 2 70

115 2 70

25 2 125

70 2 125

58 2 125

45 2 125

138 3 15

110 3 15

168 3 15

160 3 15

174 3 70

120 3 70

150 3 70

139 3 70

96 3 125

104 3 125

82 3 125

60 3 125

;

 proc GLM;

      Title 'Two-way ANOVA for Example 5.1';

      class type temp;

 
  model resp=type temp type*temp;


  output out=life_out p=yhat r=resid;

Proc gplot;

 
plot resid*yhat='R' / vref=0 ;


plot resid*type='R' / vref=0 ;


plot resid*temp='R' / vref=0 ;

run;

proc univariate normal;

        var resid; 

run;

proc rank normal=vw; /* Computing ranked normal scores by residuals*/
var resid;

ranks nscore; run;

proc plot ;

plot resid*nscore='R'; /*plotting ranked residual vs. normal score*/
label nscore='Normal Score'; run;

quit;

DATA life15 life70 life125; set life;

if temp=15 then output life15;

if temp=70 then output life70;

if temp=125 then output life125;

run;

 proc GLM data=life70;

      Title 'Multiple Comparison for type at temp=70';

      class type;

 
  model resp=type;


  means type/tukey cldiff;


  output out=life70_out p=yhat r=resid;

run;

quit;

ODS Listing;

ODS RTF Close;

ODS Graphics off;

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	8
	59416.22222
	7427.02778
	11.00
	<.0001

	Error
	27
	18230.75000
	675.21296
	
	

	Corrected Total
	35
	77646.97222
	
	
	


	R-Square
	Coeff Var
	Root MSE
	resp Mean

	0.765210
	24.62372
	25.98486
	105.5278


	Source
	DF
	Type I SS
	Mean Square
	F Value
	Pr > F

	type
	2
	10683.72222
	5341.86111
	7.91
	0.0020

	temp
	2
	39118.72222
	19559.36111
	28.97
	<.0001

	type*temp
	4
	9613.77778
	2403.44444
	3.56
	0.0186


	Source
	DF
	Type III SS
	Mean Square
	F Value
	Pr > F

	type
	2
	10683.72222
	5341.86111
	7.91
	0.0020

	temp
	2
	39118.72222
	19559.36111
	28.97
	<.0001

	type*temp
	4
	9613.77778
	2403.44444
	3.56
	0.0186
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	Moments

	N
	36
	Sum Weights
	36

	Mean
	0
	Sum Observations
	0

	Std Deviation
	22.8227643
	Variance
	520.878571

	Skewness
	-0.4635911
	Kurtosis
	0.09663605

	Uncorrected SS
	18230.75
	Corrected SS
	18230.75

	Coeff Variation
	.
	Std Error Mean
	3.80379405


	Basic Statistical Measures

	Location
	Variability

	Mean
	0.000000
	Std Deviation
	22.82276

	Median
	1.375000
	Variance
	520.87857

	Mode
	.
	Range
	106.00000

	
	
	Interquartile Range
	33.62500


	Tests for Location: Mu0=0

	Test
	Statistic
	p Value

	Student's t
	t
	0
	Pr > |t|
	1.0000

	Sign
	M
	1
	Pr >= |M|
	0.8679

	Signed Rank
	S
	3.5
	Pr >= |S|
	0.9571


	Tests for Normality

	Test
	Statistic
	p Value

	Shapiro-Wilk
	W
	0.976057
	Pr < W
	0.6117

	Kolmogorov-Smirnov
	D
	0.10593
	Pr > D
	>0.1500

	Cramer-von Mises
	W-Sq
	0.054415
	Pr > W-Sq
	>0.2500

	Anderson-Darling
	A-Sq
	0.340337
	Pr > A-Sq
	>0.2500


	Quantiles (Definition 5)

	Quantile
	Estimate

	100% Max
	45.250

	99%
	45.250

	95%
	32.250

	90%
	24.500

	75% Q3
	18.125

	50% Median
	1.375

	25% Q1
	-15.500

	10%
	-29.750

	5%
	-37.500

	1%
	-60.750

	0% Min
	-60.750


	Extreme Observations

	Lowest
	Highest

	Value
	Obs
	Value
	Obs

	-60.75
	3
	24.00
	27

	-37.50
	9
	24.50
	11

	-34.00
	26
	28.25
	29

	-29.75
	16
	32.25
	14

	-25.75
	30
	45.25
	4


	                   Plot of resid*nscore.  Symbol used is 'R'.                   
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	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	16552.66667
	8276.33333
	20.26
	0.0005

	Error
	9
	3676.25000
	408.47222
	
	

	Corrected Total
	11
	20228.91667
	
	
	


	R-Square
	Coeff Var
	Root MSE
	resp Mean

	0.818268
	18.78608
	20.21070
	107.5833


	Source
	DF
	Type I SS
	Mean Square
	F Value
	Pr > F

	type
	2
	16552.66667
	8276.33333
	20.26
	0.0005


	Source
	DF
	Type III SS
	Mean Square
	F Value
	Pr > F

	type
	2
	16552.66667
	8276.33333
	20.26
	0.0005
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	Note:
	This test controls the Type I experimentwise error rate.


	Alpha
	0.05

	Error Degrees of Freedom
	9

	Error Mean Square
	408.4722

	Critical Value of Studentized Range
	3.94849

	Minimum Significant Difference
	39.901


	Comparisons significant at the 0.05 level are indicated by ***.

	type
Comparison
	Difference
Between
Means
	Simultaneous 95% Confidence Limits
	

	3 - 2
	26.00
	-13.90
	65.90
	

	3 - 1
	88.50
	48.60
	128.40
	***

	2 - 3
	-26.00
	-65.90
	13.90
	

	2 - 1
	62.50
	22.60
	102.40
	***

	1 - 3
	-88.50
	-128.40
	-48.60
	***

	1 - 2
	-62.50
	-102.40
	-22.60
	***



