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MC Results | Detection
Determinant |X'X|: 0.0014 1
Farrar Chi-Square: 1204.2115 1
Red Indicator: 0.3350 0
Sum of Lambda Inverse: 82.8835 1
Theil's Method: 5.2734 1
Condition Number: 1721.5960 1

1 <-- COLLINEARITY is detected
0 <-- COLLINEARITY in not detected by the test

U (IS guge Bslan] dad (i XSy (0.0014) Jaall (o s ddan s lasbeall digias 23me ded o el (5) Jsand) e Ll
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VIF TOL Wi Fi Leamer CVIF
X1 ¢ asaeasinal) 1S4l i Mgo 2.6350 | 0.3795 | 36.3781 | 41.8085 | 0.6160 | 2.6188
X2 ¢ 4l 1Sl Jie Cao 20.8781 | 0.0479 | 442.2871 | 508.3107 | 0.2189 | 20.7502
X3 : hunal 1Syl Jie Fe203 1.7740 | 0.5637 | 17.2204 | 19.7910 | 0.7508 | 1.7631
X4 - &my\ 2S5 S Al203 3.3940 | 0.2946 | 53.2676 | 61.2192 | 0.5428 | 3.3733

X5 1 0ol aSsl Sl S Sio2 | 14.4822 | 0.0691 | 299.9799 | 344.7602 | 0.2628 | 14.3936
X6 : gl g luay) J;\M Jw L.S.F | 31.7765 | 0.0315 | 684.7761 | 786.9979 | 0.1774 | 31.5819
X7 : obsll ALE e slge JiaIn.R | 1.2002 | 0.8332 | 4.4552 5.1202 0.9128 | 1.1929
X8 - CD;-“% ozl Jia L.O. 5.2600 | 0.1901 | 94.7848 | 108.9340 | 0.4360 | 5.2278
X9 : <l 2S5l Gl Jies Sio3 1.4836 | 0.6740 | 10.7594 | 12.3656 | 0.8210 | 1.4745
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Hall, 2007), (Gujarati and Porter, 2009), (Farrar and Glauber, 1967), (Belsley et. al., 2004), (Chatterjee and Hadi, 2012),
(Maddala, 1992), (Kovacs et. al., 2005), (Kutner et. al., 2004), (Marquardt, 1970), (Curto and Pinto, 2011), (Greene, 2002),

-(Imdadullah et. al., 2016)
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Residual R-Square MSE RMSE MADE MADPE
standard
error

Least Squares 0.1063100 0.08037254 0.010697 | 0.103428 | 0.04302 | 20.2585
LSPCRRobHuber 0.1063100 0.08037254 0.010697 | 0.103428 | 0.04302 | 20.2585
LSPCRRobHampel 0.1063100 0.08037254 0.010697 | 0.103428 | 0.04302 | 20.2585
LSPCRRobBisquare 0.1055723 0.08099154 0.010698 | 0.103429 | 0.04272 | 20.5545
LSRobMM 0.03301893 0.32952152 0.012328 | 0.111030 0.0333 15.5306
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Employing Robust MM-estimators in Estimating Principal Component Regression Model - A
Comparative Study

Esraa Najeeb Saeed Al-Saraf Bashar A. Al-Talib
College of Computer Science & Mathematics, University of Mosul, Mosul.

Abstract: This paper focuses on proposing the use of robust MM estimators in estimating the parameters of the principal
component regression model, which is usually used in estimating the regression model when the explanatory variables are
not independent. even in the presence of leverage points in the data and gives estimators with good efficiency, this
estimator has been called the MM estimator, referring to the fact that more than one M estimator is used to obtain the final
estimator as the estimation is done using the Iteratively Re-weighted Least Square (IRLS) method.

The classical and the proposed models will be applied to data obtained from the cement factory in Badoush. On this basis, a
comparison between the known classical methods and the proposed method using MM estimators will be made through

two experimental studies using simulation and application of cement factory data.

Keywords: Principal Component Regression, Leverage Points, Robust Methods, MM Estimators, Weighted Least Squares.
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