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[Abstract] The purpose of the paper was to introduce the basic concepts, calculation methods, two examples and SAS
implementation related to the factorial design quantitative data multivariate analysis of variance (MANOVA). Basic concepts included
interaction, factorial design, factorial design with block factor and fractional factorial design. Calculation methods involved the
general statistics and test statistics. The two examples were respectively related to the influence of extrusion degree and additive
dosage on its performance in the process of manufacturing plastic film and searching for the optimal process conditions of extruded

plastic film. With the help of SAS software, MANOVA was carried out on the quantitative data in two examples, and how to determine

the final analysis of variance model was discussed.
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Table 1~ Multivariate analysis of variance for quantitative data

of two factor factorial design
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Table 2 Effect of extrusion degree and additive dose on plastic film

POREE BRI BT JePRE T UE
1 1 6.5 9.5 4.4
1 1 6.2 9.9 6.4
1 1 5.8 9.6 3.0
1 1 6.5 9.2 4.1
1 1 6.5 9.2 0.8
1 2 6.9 9.1 5.7
1 2 7.2 10.0 2.0
1 2 6.9 9.9 3.9
1 2 6.1 9.5 1.9
1 2 6.3 9.4 5.7
2 1 6.7 9.1 2.8
2 1 6.6 9.3 4.1
2 1 7.2 8.3 3.8
2 1 7.1 8.4 1.6
2 1 6.8 8.5 3.4
2 2 7.1 9.2 8.4
2 2 7.0 8.8 5.2
2 2 7.2 9.7 6.9
2 2 7.5 10. 1 2.7
2 2 7.6 9.2 1.9
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Table 3  Plastic film test data
P Y, Y, Y, Y, Y, Y, Y, Y, Y, Y, Y, Y,
LR, A LA, AR PR, VR PR VR
1 6.5 9.5 4.4 6.9 9.1 5.7 6.7 9.1 2.8 7.1 9.2 8.4
2 6.2 9.9 6.4 7.2 10.0 2.0 6.6 9.3 4.1 7.0 8.8 5.2
3 5.8 9.6 3.0 6.9 9.9 3.9 7.2 8.3 3.8 7.2 9.7 6.9
4 6.5 9.6 4.1 6.1 9.5 1.9 7.1 8.4 1.6 7.5 10. 1 2.7
5 6.5 9.2 0.8 6.3 9.4 5.7 6.8 8.5 3.4 7.6 9.2 1.9
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data al;

input A BY1-Y3 @@;

cards;

1 1659544116299 6.4
1 15896 3011659241
116592081269 9.1 5.7
1 2 7.2 10.0 220 1 2 6.9 9.9 3.9
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data a2;

do block=11t05;

do A=1to 2;

do B=1to2;

input Y1-Y3 @@;

output;

end;end;end;

cards;

6.5 9.5 4.4 6.9 9.1 5.7 6.7 9.1 2.8
7.1 9.2 8.4
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4.1 7.0 8.8 5.2
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6.5 9.6 4.1 6.1 9.5 1.9 7.1 8.4 1.6
7.5 10.1 2.7

6.5 9.2 0.8 6.3 9.4 5.7 6.8 85 3.4
7.6 9.2 1.9

10.0 2.0 6.6 9.3
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proc glm data=al ;

class A B;

model Y1-Y3=A B A*B/ss3 nouni;

manova h=_all_;

run;quit;
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proc glm data=al;

class A B;

model Y1-Y3=A B /ss3 nouni;

manova h=A B;

means A B;

run;quit;
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proc glm data=a2; /*5— U FH glm o #2+/

class block A B;

model Y1-Y3=block A B A*B/ss3 nouni;
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manova h=_all_;

run;quit;
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class A B;

model Y1-Y3=A B A*B/ss3 nouni;

manova h=_all_;

run;quit;
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class A B;

model Y1-Y3=A B /ss3 nouni;

manova h=A B;

run; quit;
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