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Using Factor Analysis for Treatment Multicollinearity
Problem and to Specifying the Effective Variables on the
Wheat World Price
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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
X1 0.6938 0.1666 416 0.000 11.0
Xz 0.09102 0.02957 3.08 0.004 34
X3 0.5107 0.2416 211 0.043 7.8
Xa 0.0333 0.1398 0.24 0.813 123.7
Xs -1.2688 0.6380 -1.99 0.056 172.3
Xe 1.6414 0.6362 2.58 0.015 167.9
X7 0.1324 0.1400 0.95 0.351 34
Xg -0.01404 0.01938 -0.72 0.474 42.1
Xo -0.05380 0.08639 -0.62 0.538 3004.8
X10 4.140 6.962 0.59 0.556 3193.3
S=9677 R-Sq=96.2% 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

ddadl) cilBdlall aat ACia oo Cadsl)
(V+) Cosas 8 <l yariall (pe 222l (VIF) a0 a3 ¥ 5 ) Gadsaadl (e )
sl 22l AlSe dga g e e A

Y Jsad
@3&\ sﬁl.ajf\ Gl ardia Z\SJAA.A oS Sad @ﬁﬂ L“,Aﬂ.ﬂ\ el FARIPA Al
bl Jalad g gal.«aa\!\ Jalasl) @lﬁu &



RARIRESTI T

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 15
X12 2.507 3.990 0.63 0.535 17
X13 -0.699 4.163 -0.17 0.868 1.9
X14 11.358 7.227 157 0.128 5.0
S=9720 R-Sq=96.6% R-Sq(adj) = 94.9%
Analysis of Variance
Source DF SS MS F P
Regression 14 73261.0 5232.9 55.39 0.000
Residual Error 27 2550.8 945
Total 41 75811.8

ala @l i (g Alle 4 gine i)l dgay 7 oasn seba ¥ dsaall Ge
a3V G e dlle cildalyi ) 4y sina ade Aaadle pae zeaill allall jad)
& (Xo, X, Xg, Xg) <l aniall Talii p¥) el <l ) o JasDly LeSedd 5ol
LS () Al 3 50iall Clalaall 5,LaY Adllde O jels addeal) il
& (KXo, X, Xy Xpg, Xpp) <l iciall Jalis 331 cBlabes il i) o) Lyl Jaady
3LA) 1 g ¢(V) 5amall Aaladll & adde L Adla & jels aainal) il

(sdl) 2aadl) ASe 3 ga g )

¥ Jaad
<l piall ¢y Jaseat) Jals Y1 cMalaa 48 giuaa



[¥yY] DB S Ui Bodlas B el Jodoud ! pldsin!

¥ X X, X Xy Xa Xs X, Xs Xs Xm Xu X Xu
, %%
1I (TR ]
T 0THH | aTTs
% | oo | e
x 0749 | aTl4 0,491
N won | aom | oeon
X, 703 | BATE 0330 621
g | ok | enid | d.oes
i [TITH T (=T A T
X uoni | o (LAHS (il | ik
X TG | D66 0310 LESET | DLWET | 0996
Quonn | iy IES el | dielsh | D
% SRS D08 [0 E2E | 0050 | 822 | ebnd | -0.023
454 | 0325 4] O3 | 0443 | 9EL 1)
5 G462 | 0399 1] hé%s | 0834 | G8SR | 085S | gk
e L e R 0572 ALk | 0D | Bb0D | dolsh | G4
b U653 | L6032 wLI7T2 GG 0DATL | 0hGa 094 | el 1.92&
oon | aoad [ R il | w000 | 00 | s | gSdas 1, iy
o wGid | wald | ezES | 0o6ed | 0e7s | esee | oses | oom [ 008 | 1oee
000 | a0 a067 L0} 0000 ) 0000 | Gu ) BRS4 00 | 000
X -0L0TE | -0 WO0E | 0247 | D06 | 002 | duRs | ool Loes | 007E | 0079
) p633 | 0463 | oose | oand | osos | osio | esst |esse Joom | oen | osir
Xn aone p-0.mzs  f-0eny -0 02% | -ATE | Dond | -0B0S | 03ER a0t |07l |62 | -Du0eR
= 2953 | 0.HAI 0.963 A0S | LGET | DOHT | 09T | @l L5080 | 0637 | Da%s | 28T
Xa 142 | DIEY 118 0T | 0230 ) D169 | RIBX |-0048 L4 | 0093 | 00094 | -0ER | dupEs
BT ) 028k | odsc | ooenT | o644 | oo2de | eawer | emes | o736 | oame | o7 | ossr | osee
% 0372 | 0.3 0.497 | 0285 | 0044 | 0072 | eevr |-0,132 | 0097 | 0eE | 007% |-0use | 0027|835
0018 | oosx LI DG4 | 07HD | 0652 BEIE | 0404 L5341 5] 16321 708 | 0.863 | dii2e

QYLQSJJ;E)MEM\ J}..A;ﬂﬁ)giiﬂ\:\.q:\ﬂ\ u\ ° 4 ¢ u:\jj.ﬁéj\whmﬂ ¥
Jaly addll sda i ) Mg o jhiall e Ay B S 8 aeaadl 53l (5 AY) Al
pail &l yariall G Jolal) Maie W) adll o3 uSaiy ¢(Y4) (e Sl BN
Aohadl) CilElal) 2et AEa 2 gy Ao JAT Hhige

Al el aaadl) Alha] dpal) dpapa 6l Q\ﬁﬁd\wgi 2T (a el €
Glpgiadl b ¢ dsaall e Lady 3 )l s e dd (V)
sl ad 8l L o S e 0 (e paS) ol sl Ll (X1,X3,X4,X5,X6,X0,X 10)
ol g 28U 28 g3l ey oyl QA Yoo e 58] el ae A e B jaeall
Glpgidl o i ol ada dalse ad 5 Lo,V cldes
(o) aawill A Gl Al & (X1,X4,X5,X6,X9,X10)

€ Jeandl



[YV¥] (2aas e Usisa

il allell ad) @ puiiial u..gl.:\ﬂ\ Mas G_U.A.!Jghﬂ‘ Jalal) g 3 juaall gdal)
At gal) cla N <l picia ) Mlastedy

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 | 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 | 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 ] 0.0000 0.0000 0.0000 | 0.0129 | 0.0141 ] 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 Factor1 Factor2 Factor3 Communality
X1 0.443 -0.846 -0.089 0.919
X2 0.053 -0.957 -0.024 0.920
X3 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
Xe 0.939 -0.279 -0.003 0.959
X7 0.011 0.089 0.994 0.996
Xg 0.950 -0.027 0.013 0.903
Xo 0.971 -0.213 0.023 0.988
X10 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* X g + 0.967 * X ;)

F, = (0.443* X, + 0.601* X 3 + 0.928 * X, + 0.941* X - + 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 RSq=87.9% R-Sq(ad))=87.3%

Analysisof 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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F = L
6.3352
+0.952* X g +0.984* Xg +0.981* X,

(0.527* X1 +0.667* X3 +0.942% X4 + 0.96* X5 + 0.959* X¢
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Variable Factorl Factor2 Factor3 Factor4 Factor5 Communality
X1 0.527 -0.761 -0.061 -0.112 0.130 0.891
X2 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
Xa 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
Xe 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
Xg 0.952 0.068 -0.043 0.115 0.082 0.932
Xo 0.984 -0.121 -0.005 -0.065 -0.031 0.989
X10 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
X12 -0.068 -0.090 0.844 -0.009 0.166 0.752
X13 0.109 -0.121 -0.036 -0.916 0.030 0.867
X1g 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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Predictor Coef SE Coef T P VIF
Constant -32.43 10.24 -3.17 0.003
FI 0.0019385 0.0003237 5.99 0.000 11
F; -0.096014 0.007784 -12.33 0.000 11
S=1558 R-Sq=87.5% R-Sq(ad)) = 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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