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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

Eigenvalues with INTERCEPT
Intercept israa.xl israa.x2 israa.x3 israa.x4
israa.x5 israa.x6 israa.x7 israa.x8 israa.x9

Eigenvalues: 9.5689 0.3026  0.1056  0.0142 0.0062
0.0013 0.0008  0.0005 0.000 0.000

Condition Indeces: 1.0000 5.6232  9.5199 259951  39.2908
86.1575  109.7136 143.0268 1175.945 1721.596
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VIF TOL Wi Fi Leamer | CVIF
X1 : agpeiial) L of Jias Mgo 2.6350 | 0.3795 | 36.3781 | 41.8085 | 0.6160 2.6188
X2 : p gpallsl) s of Jiay Ca0 20.8781 | 0.0479 | 442.2871 | 508.3107 | 0.2189 20.7502
X3 : ehyaal) s sl Jiay Fe203 1.7740 | 0.5637 | 17.2204 | 19.7910 | 0.7508 1.7631
X4 pssial¥) sus sl Siny Al203 3.3940 | 0.2946 | 53.2676 | 61.2192 | 0.5428 3.3733
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X7 1 Qs ALB 58 ssa Jig IR | 12002 | 0.8332 | 4.4552 5.1202 0.9128 1.1929
X8 1 Gl o)8dl Jiay L.O. 5.2600 | 0.1901 | 94.7848 | 108.9340 | 0.4360 5.2278
X9 : eyl 3 f G iy Si03 1.4836 | 0.6740 | 10.7594 | 12.3656 | 0.8210 1.4745
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Gl Slydse cinlll (e dael) J3sls 8y (Aaladl) AD) e AEe 35as e Al oda ISy Baall e @l Ll CVIF a8 1,

(Asteriou and Hall, 2007), (Gujarati and Porter, 2008), (Farrar and Glauber, agic duhall d8)all axxs A<5a 350 (o
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, 2003), (Imdadullah et. al., 2016)

VIF Plot
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:M
Residual R-Square Adjusted R- MSE RMSE MADE
standard Square
error

Least Squares 0.1063100 0.08037254 0.03361182 0.010697 0.103428 0.04302
LSPCRRobHuber 0.1063100 0.08037254 0.03361182 0.010697 0.103428 0.04302
LSPCRRobHampel 0.1063100 0.08037254 0.03361182 0.010697 0.103428 0.04302
LSPCRRobBisquare 0.1055723 0.08099154 0.03426230 0.010698 0.103429 0.04272

Bisquare ¢y ally Gsjsall (ien) 230 Y adiaall il lanil zdgal slial (2) IS & 5akal widll aia sl sy e L2l
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Solid weighted methods to detect and deal with anomalies in the estimation of the
principal components regression model

Esraa Naguib Saeed Al-Sarraf Bashar Abdel Aziz Al-Talib
Abstract
This paper aims to propose an approach to deal with the problem of Multi-Collinearity between the explanatory
variables and outliers in the data by using the method of Principal Component Regression, and then using a
robust weighting functions for the objective function has been used to deal with the presence of outliers in the
data, and in order to verify the efficiency of the estimators, an experimental study was conducted through the
simulation approach, and the methods were also applied to real data collected from the files of Badoush Cement
Factory in Nineveh Governorate for the period from (2008-2014) with nine explanatory variables representing
the chemical properties of cement and a dependent variable representing the physical properties of cement
(hardness). The data was tested whether it was suffer from multi-collinearity problem and then the least squares
using principal components as an explanatory variables and the model was estimated, and it was found that the
variables suffer from Multi-Collinearity problem, and the treatment was done by applying principal component
regression weighed by robust weights due to the presence of outlying values in the data in addition to the
collinearity problem.
Key Words: Principal Component Regression, outliers, Leverage Points, Weighted Least Squares, Multi-
Collinearity
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