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Using Factor Analysis for Treatment Multicollinearity
Problem and to Specifying the Effective Variables on the
Wheat World Price

Dhafir R. Mutar (PhD) Mozahem M. Yehya
Assistant Professor Assistant Lecturer
Department of Statistics Department of Statistics
University of Mosul University of Mosul
ABSTRACT

The Multicollinearity among the explanatory variables in the Multiple Regression Model is a problem
that has effects and serious reflections on the accuracy estimation of the Model Parameters, and these
effects may be varied in degrees according to the strength or weakness of the multicollinearity among the
explanatory variables. The factors analysis is one of the important statistics manners that capable to the
treatment of the multicollinearity in the Multiple Regression Model. This manner is used to Treat the
Multicollinearity problem and to specifying the effective variables on the wheat world prices by two
mathematical functions. The first one is by the variables that direct the effects to the wheat world prices
and the other by adding the crises internationalism variables which is curtness, wars, finance and
monetary crises and petrol shocks in order to estimate the parameters used (MINITAB) Package.
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Predictor Coef SE Coef T P VIF
Constant 117.5 2554 0.46 0.649

X 0.6938 0.1666 4.16 0.000 11.0
X, 0.09102 0.02957 3.08 0.004 34
X3 0.5107 0.2416 2.11 0.043 7.8
X4 0.0333 0.1398 0.24 0.813 123.7
Xs -1.2688 0.6380 -1.99 0.056 172.3
X 1.6414 0.6362 2.58 0.015 167.9
X5 0.1324 0.1400 0.95 0.351 3.4
X -0.01404 0.01938 -0.72 0.474 42.1
Xy -0.05380 0.08639 -0.62 0.538 3004.8
Xio 4.140 6.962 0.59 0.556 3193.3
$=9.677 R-Sq=962% R-Sq(adj) =94.9%
Analysis of Variance
Source DF SS MS F P
Regression 10 72908.6 7290.9 77.85 0.000
Residual Error 31 2903.2 93.7
Total 41 75811.8
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Predictor Coef SE Coef T P VIF

Constant -461.1 414.7 -1.11 0.276
X1 0.7381 0.1764 4.18 0.000 12.3
X2 0.06833 0.03365 2.03 0.052 43
X3 0.4453 0.2571 1.73 0.095 8.8
X4 0.1326 0.1694 0.78 0.441 180.1
X5 -1.2192 0.6638 -1.84 0.077 184.9
X6 1.5264 0.6797 2.25 0.033 190.0
X7 0.1933 0.1755 1.10 0.280 5.3
X8 -0.02649 0.02195 -1.21 0.238 53.6
X9 0.1357 0.1368 0.99 0.330 7471.6
X10 -10.96 11.21 -0.98 0.337 8211.8
X11 -0.223 3.735 -0.06 0.953 1.5
X12 2.507 3.990 0.63 0.535 1.7
X13 -0.699 4.163 -0.17 0.868 1.9
X14 11.358 7.227 1.57 0.128 5.0

$=9720 R-Sq=96.6% R-Sq(adj) = 94.9%

Analysis of Variance

Source DF SS MS F P
Regression 14 73261.0 52329 55.39 0.000
Residual Error 27 2550.8 94.5
Total 41 75811.8
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Condition Var Var Var Var Var Var Var Var Var Var

Numbe Eigenvalue Index Prop Prop Prop Prop Prop Prop Prop Prop Prop Prop

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1 9.46002 1.00000 0.0001 0.0003 1 0.0001 0.0000 0.0000 0.0000 | 0.0002 | 0.0001 0.0000 | 0.0000
2 0.96148 3.13672 0.0000 0.0000 | 0.0000 J 0.0000 0.0000 0.0000 | 0.2843 ] 0.0002 | 0.0000 | 0.0000
3 0.42268 4.73089 0.0009 0.0118 ] 0.0003 J 0.0000 0.0000 0.0000 | 0.0129 ] 0.0141 J 0.0000 | 0.0000
4 0.08229 10.72169 0.0135 0.1678 | 0.0003 | 0.0002 0.0001 0.0000 | 0.0026 ] 0.0008 | 0.0000 | 0.0000
5 0.04527 14.45527 0.0013 0.0202 | 0.0559 | 0.0008 0.0011« +.0011 | 0.0005 | 0.0503 | 0.0000 | 0.0002
6 0.01761 23.17756 0.1863 0.6330 | 0.0690 | 0.0002 0.0001 0.0002 | 0.0075 ] 0.0125 | 0.0000 | 0.0000
7 0.00647 38.23471 0.1124 0.0632 | 0.0303 | 0.0073 0.0245 0.0266 | 0.0024 ] 0.0007 | 0.0001 0.0014
8 0.00342 52.56580 0.5386 0.0033 | 0.6673 | 0.0069 0.0012. « 0.006 0.0075 | 0.3961 | 0.0000 | 0.0041
9 0.0005033 137.10271 0.0002 0.0242 | 0.0038 | 0.4580 0.1838 0.2196 | 0.1963 | 0.2192 | 0.0018 | 0.0180
10 0.0002434 197.15298 0.0018 0.0502 ] 0.0025 | 0.5236 0.7766 0.7394 | 0.4859 | 0.3042 ] 0.0015 | 0.0231
11 8.63606E-6 1047 0.1448 0.0257 ] 0.1705 | 0.0030 0.0128 0.0125 ] 0.0000 | 0.0018 ] 0.9966 | 0.9531
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Variable Factorl Factor2 Factor3 Communality
X, 0.443 -0.846 -0.089 0919
X 0.053 -0.957 -0.024 0.920
X; 0.601 -0.552 -0.138 0.685
X4 0.928 -0.275 -0.100 0.948
Xs 0.941 -0.269 0.024 0.959
X 0.939 -0.279 -0.003 0.959
X7 0.011 0.089 0.994 0.996
Xs 0.950 -0.027 0.013 0.903
Xo 0.971 -0.213 0.023 0.988
Xio 0.967 -0.227 0.023 0.987

Variance 5.9688 2.2685 1.0278 9.2652

% Var 0.597 0.227 0.103 0.927
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~ 5.9688
+0.950 * Xg + 0.971 * Xo + 0.967 * X )

F, (0.443 * X, + 0.601 * X3 + 0.928 * X, + 0.941 * X5 + 0.939 * X,
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Predictor Coef SE Coef T P

Constant -32.90 10.07 -3.27 0.002
F1 0.0019352 0.0003324 5.82 0.000
F2 -0.092313 0.007309 -12.63 0.000

S=1532 R-Sq=87.9% R-Sq(adj)=87.3%

Analysis of Variance

Source DF SS MS F P
Regression 2 66664 33332 142.10 0.000
Residual Error 39 9148 235
Total 41 75812
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1

6.3352
+0.952* Xg + 0.984 * X + 0.981 * X,

(0.527* X; +0.667 * X3 + 0.942* X4 + 0.96 * X5 + 0.959 * X4

*_
| =

138 dpanst (e 4ale 5 (X, X0, X3, X 14) Aradiiall ol juiall G Jaladl a0

S Lt il o s (ki) Cleadall s Aol alull lend Jale) o Jalall

Gladall dale Uia Ll lilias (1) &8 Aalaal) @l i SEI dalall e conis
:;\AJ:;Y\ Lauall ‘;'1@\ Jalall .J;Li} ‘(X14) dalaail)

F, = ﬁ(—ﬂ.%l *X; —0.944 %X, — 0.419* X3 — 0.614 %X 4)

B et (Sar adle s ¢(X5,X ) Opediiall sl G dalall A
AV Aapal) 38l 5 (Cildadl g alladl 53l 8 el Jale) o Jalall

\ 1
F =——(0.816% X, +0.844% X
’ 1.4291( 7 1)
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Variable Factorl Factor2 Factor3 Factor4 Factor5 Communality
X, 0.527 -0.761 -0.061 -0.112 0.130 0.891
X, 0.151 -0.944 -0.027 -0.029 -0.042 0.918
X3 0.667 -0.419 -0.174 0.076 0.374 0.797
Xy 0.942 -0.198 -0.075 -0.137 -0.068 0.956
Xs 0.960 -0.183 0.044 -0.068 -0.062 0.967
X 0.959 -0.193 0.024 -0.064 -0.052 0.964
X7 0.030 0.169 0.816 0.027 -0.112 0.709
Xs 0.952 0.068 -0.043 0.115 0.082 0.932
Xy 0.984 -0.121 -0.005 -0.065 -0.031 0.989
Xio 0.981 -0.139 0.001 -0.064 -0.035 0.987
X1 0.064 0.025 -0.060 0.016 -0.973 0.955
X2 -0.068 -0.090 0.844 -0.009 0.166 0.752
Xi3 0.109 -0.121 -0.036 -0.916 0.030 0.867
X4 0.014 -0.614 -0.042 0.644 0.051 0.796

Variance 6.3352 2.2240 1.4291 1.3228 1.1686 12.4797

% Var 0.453 0.159 0.102 0.094 0.083 0.891
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i 2a(Fy L, F, ) daldical) Jal gl o palll alladl jrud) asd) s
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Predictor Coef SE Coef T P VIF
Constant -32.43 10.24 -3.17 0.003
Fl* 0.0019385 0.0003237 5.99 0.000 1.1
F; -0.096014 0.007784 -12.33 0.000 1.1
S=1558 R-Sq=87.5% R-Sq(adj) =86.9%
Analysis of Variance
Source DF SS MS F P
Regression 2 66341 33171 136.59 0.000
Residual Error 39 9471 243
Total 41 75812
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