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The Use of Partial Least Squares Method To Remove
Multicollinearity

Abstract:

In this research the estimation of the regression parameters was
clarified using least squares and partial least squares compared with the
normal method in terms of its ability to be free from the problem of
Multicollinearity between the predictive variables, the first method is the
possibility of a regression analysis of several response variables with a
number of predictive variables at the same time, was the application of
both methods on the data production of cement as described in the
manufacture Material of cement, either predictive variables for the
response variables by cement and clinker, dust and solid waste.
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(2006 - 2002)

( )
s ( ) ( )
(1)

/ . X1 / :Yl
/ - X, / Y
/ D, € / 'Y,
/ t Xy 3 'Y,
:(OLS) -1

(Yl/ Xl,Xz,X3,X4)

(YalX1,X2,X3,Xa)  (Y3/X1,X2,X3,X4)  (Y2/X1,X2,X3,X4)

L (yi/X1, X2,X3,X4) -1
Y, =-0.000736 +1.82 X; —0.72 X, — 0.108 X; ..(4)
(2)
Source D.F S.S M.S F P
Regression 3 5.5079 1.836
Residual 1 0.0002 0.0002 2180 0.007
Total 4 5.508

R’=100% | R%adj)=100 %
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T VIF p (3)
Predictor | D.F Coef. SE Coef. T P VIF
Constant | -- | —=0.000736 | 0.00796 | —0.09 | 0.94 ---
X, 1 1.824 2.022 0.90 0.53 145523.8
X, 1 -0.72 1.858 —0.39 | 0.765 | 123504.4
X3 1 — 1083 0.171 —0.63 | 0.641 963.4
D (Y2fX1,X2,X3,X4) -2
Y,= 0.0000 + 0.0000 X; — 0.0000 X, +1.00 X; ..(5)
4)
Source D.F S.S M.S F P
Regression 3 5.0993 1.6998 * e
Residual 1 0.0000 0.0000
Total 4 5.0993
R°=100% | R*(adj)=100 %
T VIF p (5)
Predictor | D.F Coef. SE Coef. T P VIF
Constant | -- 0.0000 0.0000 * * -
X, 1 0.0000 0.0000 * * 145523.8
X, 1 —0.0000 0.0000 * * 123504 .4
X3 1 1.000 0.0000 * * 963.4
1 (Y3/X1,X2,X3,X4) -3
Y;=-0.00000414 + 0.00385 X; — 0.00356X, +1.00 X, ....(6)
(6)
Source D.F S.S M.S F P
Regression 3 5.0994 1.6998
Residual 1 0.0000 0.00001 169980 0.000
Total 4 5.0994
R*=100% | R*(adj)=100 %
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T VIF 7] (7)
Predictor | D.F Coef. SE Coef. T P VIF
Constant | -- | =0.00000414 | 0.00002868 | -0.14 | 0.909 -
X, 1 0.003846 0.007281 0.53 |0.691 | 145523.8
X, 1 —0.00356 0.006691 -0.14 |0.689 | 123504.4
X3 1 0.999708 0.000616 | 1623.58|0.000| 963.4
:(Y4/X1,X2,X33X4) _4
Yi=-0431+152 X, + 141X, +11.00 X; .(7)
(8)
Source D.F S.S M.S F P
Regression 3 1.424 0.4747
Residual 1 0.2833 0.2853 1.66 0.505
Total 4 1.7093
R*=100% | R*(adj)=100 %
T VIF p 9)
Predictor | D.F Coef. SE Coef. T P VIF
Constant | -- -0.4306 0.3420 -1.26 |0.427 -
X, 1 -151.78 86.83 -1.75 ]0.331|145523.8
X, 141.13 79.80 1.77 10.328 | 123504.4
X3 11.011 7.343 1.50 |0.374| 963.4
9, @,05),0)
(X4)
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(Marquardt,1970)
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- 1-3
(Gunst & Mason ; 1980)
(x'x)
1.00 0.999 0.98 0.984
(X'X)— 0.999 1.00 0.982 0.982
1 0.984 0.982 1.00 1.00
0.984 0.982 1.00 1.00
(X1,X4) (X1,X3) (X1,X5)
(X3 7X4) (XZ 3X4) (X2 7X3)
R2
.(PLS)
: (PLS) -2
(10)
Yl Y2 Y3 Y4
Constant 0.016967 -0.013546 -0.013538 -0.806517
X, 0.250112 0.240652 0.240652 0.021208
X5 0.249182 0.239757 0.239758 0.021129
X3 0.259901 0.250071 0.250071 0.022038
X4 0.259901 0.250071 0.250071 0.022038
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(11)

Source D.F S.S M.S F P
Regression 1 5.46298 5.46297

Error 3 0.04505 0.01502 363.79 0.000

Total 4 5.50803

(12)

Source D.F S.S M.S F P
Regression 1 5.05755 5.05757

Error 3 0.04177 0.01392 363.33 0.000

Total 4 5.09933

(13)

Source D.F S.S M.S F P
Regression 1 5.05758 5.05759

Error 3 0.04178 0.01393 363.07 0.000

Total 4 5.09936

(14)

Source D.F S.S M.S F P
Regression | 0.03928 | 0.039279

Error 3 1.67004 | 0.556679 0.07 0.808

Total 4 1.70931
(X4)

( )

. (10)
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