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Abstract The two multivariate second-degree polynomial models, (1)Y = 0. 084 826+ 0.231
79X — 0.050 286Y3.X3+ 0. 028 422X1.X5 — 0. 001 396 2X2X3,(2)Y = 0.062 320+ 0.251 1X3
— 0.0060 0X3X3+ 0.02347X1.X5 , are obtained from an application of uniform design. These two
models transformed by linear method,are analyzed by SPSS Kit to solve collinearity problems. The
strong collinearity relation between the fourth item and the second item in Equation( 1)is found,
which leads to fallibility prognosis. There is no collinearity found in Equation( 2) which could be
employed in scientific researches.
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Table 1 The U; (7) and results of uniform design for Table 2 Data tranform results

preparing ferulic acid 7 Z> A Zs
Noe MR D o) ke ook T
. - . 1 1.0 13 1.5 1.5 225 L5 195 0330
No M?}??;“g P{;i‘)“e Reac(t}??)“me Re(c‘;,v)ely 2 141930 30 90 42 57 0.360
3 1.8 25 1.0 1.0 L0 18 25 0. 294
1 1.0 13 L5 0.330 4 2210 2.5 2.5  6.25 55 25 0. 476
2 1.4 19 3.0 0. 360 5 26 16 0.5 0.5  0.25 13 8 0. 209
3 1.8 25 1.0 0.294 6 30 2 2.0 2.0 4.0 6.0 44 0. 451
4 22 10 )5 0. 476 7 3.4 B35 35 1225 11.9 98 0. 482
5 2.6 16 0.5 0. 209
6 3.0 22 2.0 0. 451 3 (1)
7 3.4 28 3.5 0.482 Table 3 Results of collinearity diagnostics for Equation (1)
o Model B Std. Error ¢ VIF  Condition
(2)Y= 0.062320+ 0.251 1X5- 0. 060 QX3.X; index
C 8.472FE 02 0.019 4.353
+ 0.023 47X1.X5. Z 0.231 0.021 10.929 24.951
cFi= 41078 7,F>= 31. 827 2.Fs Z,  -509E-02 0.06 - 8044 37.377
_ B _ o Z 2.956E 02 0.03 10.000  5.880
= 23.8395,F= 43.8792,R= 09838,%= 0.021 Zy - 1.44F-03 0.00 - 3.182 9. 125 32.674
74, Fo= 22
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Table 4 Results of collinearity diagnostics for Equation (2)
2
Model B Std. Error t VIF Condition
index
’ C 6. 143E 02 0.036 1. 695
Z, 0.251 0. 041 6.817 22.748
12 Z, -6.10E-02 0.011 - 5.529 28.070
L2.1 Myfesifs BT # 75 2.444F 02 0.005 4.903 5. 880 26. 606
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Table 5 Results of optimization

Optimization results

Equation X, X, X Y
(@) 3.4 10 3. 1263 0. 5764
(2 3.4 - 2. 575 0. 5185

[1]
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Table 6 Comparison between Equation (1) and Equation (2)

. F F, F; Fy
Equation
(1) 131.4937  69.2004 101 3450 10. 3643
(2) 41.0787  31.8272 23 8395 —
F R ¢
Equation Collinearity
(1) 138. 2246 0.9982 0.01071 Yes
(2) 43. 8792 0.9888 0. 02174 No
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