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[Abstract] The purpose of this paper was to introduce the factorial design and its quantitative data analysis of variance and the
SAS implementation. Factorial design could not only present the main effect magnitude of all experimental factors, but also
comprehensively reflected the size of each—order interaction effect among multiple factors. However, this design required a large
sample size. This paper introduced the calculation formulas of the analysis of variance for quantitative data with two—factor factorial
design, and realized the analysis of variance for quantitative data with two—factor and three—factor factorial design through two
examples with the help of SAS software, and multiple comparisons of interaction effects were also performed.
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Table 1 Analysis of variance for the quantitative data with

two—factor factorial design
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Table 2 Experimental results of the influence of material type (M) and

the experimental temperature (T) on battery life

. HL b A i (h)
T: 15°F 70°F 125°F

1 130 155 34 40 20 70
74 180 80 75 82 58

2 150 188 136 122 25 70
159 126 106 115 58 45

3 138 110 174 120 96 104
168 160 150 139 82 60
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Table 3 Measurement results of OD value under the action of

three experimental factors

S ODfi

A5B HZC: C, C, C, C,

A, B, 0.39 0.41 0.37 0.39 0.42 0.38 0.44 0.41
B, 0.37 0.36 0.43 0.45 0.41 0.37 0.42 0.39
B, 0.45 0.43 0.46 0.39 0.38 0.35 0.39 0.37

A, B, 0.36 0.41 0.45 0.36 0.41 0.45 0.41 0.46
B, 0.42 0.37 0.38 0.41 0.38 0.36 0.43 0.38
B, 0.37 0.43 0.36 0.39 0.43 0.42 0.35 0.37

3.2 HSASEMAFEST

3.2.1 X1 MSRERE

[ 5307 5 1% 24 1 s 2 0 SAS R 1R

data al;

do M=1 to 3;

do T=1to 3;

do R=1 to 4;

input Y @@;

output;

end;

end;

end;

cards;

130 15574 180
34 40 80 75
20 70 82 58

150 188 159 126
136 122 106 115
25 70 58 45
138 110 168 160
174 120 150 139
96 104 82 60

run;

proc glm data=al ;

class M T;

model Y=M T M*T/ss3;

Ismeans M*T/adjust=tukey ;

run;
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Figure 1 Graph reflecting the interaction effect between the material

type (M) and the experimental temperature (T)
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data a2;

do a=1to 2;

do b=1 to 3;
doc=1to4;
dor=1to2;

input Y @@;

output;
end;end;end;end;
cards;
0.390.410.370.39
0.420.380.440.41
0.370.360.430.45
0.410.370.420.39
0.450.430.460. 39
0.380.350.390. 37
0.360.410.450. 36
0.410.450.410. 46
0.420.370.380.41
0.380.360.430. 38
0.370.430.360.39
0.430.420.350.37

run;
proc glm data=a2;
classabc;

model Y=alblc/ss3;

run;
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