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One-Factor experiment
 
Factor: Power (160 W, 180 W, 200 W , 220 W)
 

Response: Etch rate in A/minute 

Five circuit wafers are randomly assigned to each power level. This is 
(CRD). 

Data presented earlier on 2/18/09 
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power 

Fit A and do pairwise comparisons
 
WITHOUT ADJUSTIN FOR MULTIPLE COMPARISONS:
 

proc glm data=etch; 
class power; 
model rate=power; 
lsmeans power/pdiff; /*'pdiff' gives the unadjusted pvalue for differences of means.*/ 

run; 

The GLM	 Procedure 
Class Level Information 

Class Levels Values 
power 4 160 180 200 220 

1 



2-/2:;/01
 

The GLM Procedure 
Dependent Variable: rate 

Sum of 
Source DF Squares Mean Square F Value Pr > F 
Model 3 66870.55000 22290.18333 66.80 <.0001 
Error 16 5339.20000 333.70000 
Corrected Total 19 72209.75000 

The GLM Procedure 
Least	 Squares Means 

LSMEAN 
power rate LSMEAN Number 
160 551.200000 1 
180 587.400000 2 

200 625.400000 3 
220 707.000000 4 

Least Squares Means for effect power 
Pr > It I for HO: LSMean(i)=LSMean(j) 

Dependent Variable: rate 

i/j	 1 2 3 

1	 0.0064 <.0001 
2 0.0064	 0.0046 
3 <.0001 0.0046 
4 <.0001 <.0001 <.0001 

NOTE:	 To ensure overall protection level, only probabilities associated with 
pre-planned comparisons should be used. 

CNOTICE THE WARNING AT THE BOTTOM. SAS IS TRYING TO TELL YOU THAT 
YOU	 SHOULD BE DOING AN ADJUSTMENT. 

~VA,and do pairwise comparisons 
~c:.J·ORMULTIPLE COMPARISONS: 

proc glm data=etch; 
class	 power; 
model	 rate=power; 
output out=diagnostics p=predicted r=residual; 
lsmeans power/adjust=BON pdiff; /*This will give the Bonferroni adjusted pvalues.*/ 

run; 

2 

4 

<.0001 
<.0001 
<.0001 



The GLM	 Procedure 
Class Level Information 

Class Levels Values 
power 4 160 180 200 220 

The GLM Procedure 
Dependent Variable: rate 

Source 
Model 
Error 
Corrected Total 

DF 
3 

16 
19 

Sum of 
Squares 

66870.55000 
5339.20000 

72209.75000 

The GLM Procedure 
Least Squares Means 
Adjustment for Multiple Comparison . Bonferroni 

LSMEAN 
power rate LSMEAN Number 

160 551.200000 1 
180 587.400000 2 
200 625.400000 3 
220 707.000000 4 

Least Squares Means for effect power 
Pr > It I for HO: LSMean(i)=LSMean(j) 

Dependent Variable: rate 

i/j	 1 2 3 

1	 <.0001~ 2 0.0385 0.0277 
3 <.0001 0.0277 
4 <.0001 <.0001 <.0001 

Mean Square F Value Pr > F 
22290.18333 66.80 <.0001 

333.70000 
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Fit alway ANOVA, and do pairwise comparisons
 
ADJUSTING FOR MULTIPLE COMPARISONS using TUKEY:
 

proc glm data=etch; 
class power; 
model rate=power; 
lsmeans power/adjust=TUKEY pdiff; 

run; 

The GLM Procedure 
Least Squares Means 
Adjustment for Multiple compari,on,~ 

LSMEAN 
power rate LSMEAN Number 

160 551.200000 1 

180 587.400000 2 

200 625.400000 3 

220 707.000000 4 

Least Squares Means for effect power
 
Pr > It I for HO: LSMean(i)=LSMean(j)
 

Dependent Variable: rate 

i/j 1 2 3 4 

//
1 <.0001 <.0001 
2 0.0294 L:~~ 0.0216 <.0001 
3 <.0001 0.0216 <.0001
 
4 <.0001 <.0001 <.0001
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