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[Abstract] The purpose of this paper was to introduce the orthogonal design and its quantitative data analysis of variance and
the SAS implementation. From the perspective of degrees of freedom, the orthogonal design could be divided into the saturated
orthogonal design and the unsaturated orthogonal design. From the perspective of the number of factor levels, the orthogonal design
could be divided into the same level orthogonal design and the mixed level orthogonal design. From the perspective of normalization,
the orthogonal design could also be divided into the standard orthogonal design and the non—standard orthogonal design. Quantitative
data from the standard orthogonal designs could be analyzed by the conventional methods, while quantitative data from the non—
standard orthogonal designs needed to be improved. Based on three examples, this paper realized the quantitative data analysis of
variance with the standard orthogonal design without repeated experiments and with repeated experiments by means of the SAS

software.
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Table 1 L8(27) Orthogonal table

HEs g5 1 2 3 4 5 6 7
1 1 1 1 1 1 1 1
2 1 1 1 2 2 2 2
3 1 2 2 1 1 2 2
4 1 2 2 2 2 1 1
5 2 1 2 1 2 1 2
6 2 1 2 2 1 2 1
7 2 2 1 1 2 2 1
8 2 2 1 2 1 1 2
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Table 2 Experimental results of the influence of four

experimental factors on the product yield

e 1 2 3 4 5 6 7 X
M) (B) © (D) (%)
1 1(30°C)  1(60 min) 1(1:1) 1(18) 75
2 1(30°C) 1(60 min) 2(1.5:1) 2(1) 84
3 1(30°C)  2(90 min) 1(1:1) 2(H) 81
4 1(30°C) 2(90 min) 2(1.5:1) 1(1g) 83
5 2(40°C) 1(60 min) 1(1:1) 2(H) 80
6  2(40°C) 1(60 min) 2(1.5:1) 1018) 84
7 2(40°C) 2(90 min) 1(1:1) 1(12) 72
8 2(40°C) 2(90 min) 2(1.5:1) 204 77
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Table 3 Orthogonal design and the experimental results of four

three—level factors on the role of the electrolytic corrosion

— A B C D y=(X-70)/5

(1) (2) (3) (4) \f Y, Y
1 1 1 1 1 -1 -2 0
2 1 2 2 2 0 -1 3
3 1 3 3 3 -1 0 2
4 2 1 2 3 -3 -2 2
5 2 2 3 1 -4 -5 0
6 2 3 1 2 -6 -6 -6
7 3 1 3 2 4 0 -1
8 3 2 1 3 3 3 2
9 3 3 2 1 -4 -1 -1
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Table 4  Orthogonal design and the experimental results of the

influence of three factors on the wheat yield per mu

el A B C I
MRS o e @ s D
1 1 1 1 1 1 980
2 1 2 2 2 2 690
3 2 1 1 2 2 1035
4 2 2 2 1 1 760
5 3 1 2 1 2 830
6 3 2 1 2 1 985
7 4 1 2 2 1 660
8 4 2 1 1 2 890
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data al;

inputABCDy;

cards;

111175

112284

(PEANER L2 2 1 )5 6 47)

run;

proc anova data=al ;

class ABCD;

model y=A B C D;

/* model y=A B C A*B;

model y=C A*B;

model y=C; */

run;
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input ABCDyly2y3;
y=y1; output;

y=y2; output;

y=y3; output;

cards;
1111-1-20
12220-13

(PEAn g W2 3 )5 747)
run;

proc anova data=a2;

class ABCD;

model y=A B C D;

means A BC D;

run;

proc anova data=a2;

class ABD;

model y=A B D;

run;
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data a3;

input ABCY;

cards;

111980

122690
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run;

proc anova data=a3;

class A B C;

model Y=A B C;

/* model Y=A C;

model Y=C; */

means A B C;

run;
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