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How to use analysis of variance correctly——an analysis of variance for the
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[Abstract] The purpose of this paper was to introduce the fractional factorial design and its quantitative data analysis of
variance and the SAS implementation. The fractional factorial designs were very similar to the factorial designs and the orthogonal
designs, but they had some differences. The fractional factorial design required significantly fewer combinations of levels than the
factorial design of the same size, and even saved sample size than the orthogonal design of the same size. In general, the precision of
the results obtained by a fractional factorial design was lower than an orthogonal design and much lower than a factorial design. The
fractional factorial design was suitable for the trial tests with many experimental factors, and its main purpose was to explore
experimental factors that had a greater impact on the quantitative experimental results. When performing ANOVA and regression
analysis on quantitative data with a fractional factorial design, it should be clear which factors or interactions had confounded
effects.
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Table 1 Design and the experimental results of four two=level factors

RIS A B C D=ABC I EH (%)
1 -1 -1 -1 -1 45
2 1 -1 -1 1 100
3 -1 1 -1 1 45
4 1 1 -1 -1 65
5 -1 -1 1 1 75
6 1 -1 1 -1 60
7 -1 1 1 -1 80
8 1 1 1 1 96
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Table 2 One-third implementation and the experimental results of

four three—level factorial designs

e AL AQ BL BQ CL C€Q DL DQ Y
i
-1 1 -1 - 1 -1 1 4.2
2 -1 1 -1 1 0 -2 1 1 5.1
3 -1 1 -1 1 1 1 0 -2 8.2
25 [ [ T 1 1 1 310
26 11 11 0 -2 0 -2 745

27 1 1 1 1 1 1 -1 1 851
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data al ;

3.2.1

input x1 x2 x3 x4 Y;
cards;

-1-1-1-1 45
1-1-1 1100

-1 1-1 1 45

I 1-1-1 65
-1-1 1 1 75
1-1 1-1 60

-1 1 1-1 80

1 111 96
run;

data a2;

setal;
A=x1*Y/4;B=x2*Y/4;
C=x3*Y/4;D=x4*Y/4;
AB=x1*x2*Y/4; AC=x1*x3*Y/4;
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AD=x1*x4*Y/4;

proc univariate data=a2 noprint;

var ABCD AB AC AD;

output out=aaa sum=A B C D AB AC AD;

run;

proc print data=aaa;

run;

proc glm data=al ;

class x1 x2 x3 x4;

model Y=x1 x3 x4 x1*x3 x1*x4/ss3;

run;

data a3;

setal;

x13=x1*x3; x14=x1%x4;

proc reg data=a3;

model Y=x1 x3 x4 x13 x14;

run;
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data a2;

input AL AQ BL BQ
CLCQDLDQY;
A=AL;B=BL;C=CL;D=DL;
x1=A4+2;x2=B+2;x3=C+2;x4=D+2;
x12=x1%*x1;x22=x2%x2;
x32=x3*x3 ;x42=x4%x4;
cards;
-11-11-11-114.2
-11-110-2115.9
-11-11110-28.2
-110-2-111113.1
-110-20-20-216.4
-110-211-1130.7
-1111-110-29.5
-11110-2-1122.2
-1111111131.0
0-2-11-11117.7
0-2-110-20-216.5
0-2-1111-1114.3
0-20-2-110-211.0
0-20-20-2-1129.0
0-20-2111155.0
0-211-11-118.5
0-2110-21137.4
0-211110-266.3
11-11-110-211.4
11-110-2-1121.1
11-11111157.9
110-2-11-1113.5

110-20-21151.6

110-2110-276.5

1111-111131.0

11110-20-274.5

111111-1185.1

run;

proc glm data=a2;

class ABCD;

model Y=A B C D/ss3;

run;

proc glm data=a2;

class AL AQ BL BQ CL. CQ DL DQ;

model Y=AL AQ BL BQ CL CQ DL DQ/ss3;

run;

proc glm data=a2;

class AQ BQ CQ DQ;

model Y=AQ BQ CQ DQ/ss3;

run;

proc reg data=a2;

model Y=x1-x4 x12 x22 x32 x42

/selection=stepwise

sle=0. 5sls=0. 05;

run;
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