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Abstract:

The aim of this study is to address the important problem of constructing statistical models, It is
related to the problem of the existence of Multicollinearity between the independent variables used in
the interpretation and prediction of the various phenomena studied and proposing the method of
Principal Components Analysis (ACP) as a solution.

The study reached several results, the most important of which is that the method of Principal
Components Analysis can overcome the problem of Multicollinearity of the independent variables used
in the study, which was positively reflected on improving the statistical morale of the variables resulting
from the results of applying the Principal Components Analysis method and its statistical acceptance.
Keywords: Principal Components Analysis, Linear regression, Multicollinearity Independent variables,
Banks.
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AL 3 53l st X1 Ansil Agaud) does Xa
Cpeaiicaal) Cisjlae dausi K13 ailall el Asees Xs
Gl (s Jane dus K14 S Jsal L Xe
el aedl) Ghsd Jane e Xis L) DY daws X7
Leladl 3Dl dacs Xs

LSaall) dlae) (e 1 ydaad)
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rCial) s ddlsic) (asd (12

s WS (anhll migll am duhall Sl of @bS) ad)l J<E DA e 2aadls
J<a b oAl dga ez isaill Juad) ball Jon peat Lalail) of GRS syl dhlee (€S
Dbyl J<8 8 g Ll dplaall aidll ae il il lassy dylaaal) sl dilaial) Ul
RSVEQFUST TPt A (V-SRI IV I PO UDRI PR YV PR 0 I IRYVONS AOC R P

:1 <l
Ayl Sl ) 2l

Histogram
Dependent Wariable: ala gl S.105

Mean = 1 ,39E_17
Sto. Dev. = 0,875
M =55
o—
= a
=
a
=
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=—
o T T T T L T
= -2 -1 o 1 = =
Regression Standardized Residual
K Sladae |
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K Il AAY
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Scatterplot
Dependent Wariable: ala il 4.5

Regression Standardized Residual
o
1
0
0

Regression Standardized Predicted Value

. SPSS C.ALD.} Oilayda : ydaall

:Multicollinearity Test adll sl ;lad) .13

Al s3g) Aliaall chyiall g lgese o hall axall ACEe dgag ksl dal e

e Jiw uaie JS Variance Inflation Factor (VIF) Cplall adad Jalas aladind Je saiaio

10 el VIF ool ados oD ls o 3ola Y1 55 pm o slaal) ehud (3 Cus das

0 10 M\M‘H\Qmu\ﬁﬁOJ PR ENURNFLRL G PP P em&:éﬂ\d; O
t V) sanll b Aie o LS jlaal) mits culS 8y L Gl )

102 Jgaal)

aial) Gl paiall Jadll saaill JL,:\';\

| Alfial) el
5,554 X9 3661
1,681 X10 3,790 X2
4,834 Xu 8,790 X3
1,480 X12 3,104 Xa
3,107 X13 33,267 Xs
2,862 X4 35,119 Xe
1,558 Xis 2,944 X7
4,784 Xs

. SPSS zalin cilajia e laldie) Gaalll slae] (et jaaal)
ey 10 dadl) e V¥ Aiicall iyiiall VIF Gulal) adicat ¢ lalae ad IS o LDl
35asd e (A Y1 35.119 533.267 il o lagiiad Ciols Cum X 5 X5 aiiall e S

ol gl e Jaa Aol sda & sadieall Al Cpaad o

Legin (hod bali)l

rasiall ) jlassy) gisal sl .14

:z dsail Blipy) colalaa .1.14
(03) &) sl o

] (i LS €0.853 dadll R L)Y Jales dad Caly Cus clilian] Joshay 2 S0 2000
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Aoy aaldl) ) aiky el ganlly jaedl) e daad duhall @lily of JalayY) clebed (52
0.167 )38 Liaisie Uaa
:03 Jgaal)
Loy colabas
Model Summary®

Change Statistics
Adjusted | Std. Error of | R Square Sig. F
Model R | R Square | R Square | the Estimate | Change |F Change |dfl| df2 | Change
1 ,853 | ,728 ,645 ,16780 728 8,744 | 15| 49 ,000
a

a. Predictors: (Constant), ,dslal) a3l ailall Jigail) ,dabai@y) jo bl ye ,dide aed (s Jase
Usaed) , Jga¥) Asans 50 st Jare ,dalad) Agaadd), Alal) LDELY , aeriieal) Cjlas , e el 2
S Jagatl) Al o), G Aaiil) e, 208l

b. Dependent Variable: dawdl 4,18

SPSS zalin s ie 1 jduaall
iz asaill dgina Jludl .2.14

Caaly Gua s S ULl ey duhall s3a z35a3 o AANOVA el it il oy
Slliy €0.05 1 (goleaally acinall Liginall (ggina (o S dad a5 0.00 Lilasy) Al dad
tijtuall Ayl Gad)s bl dacaydll Jsd S
Lgine e Aubpall oda 8 adied) daxid) Jhaal) JlasiY) z3sa iHo
cgime Audall oda (8 adiaall daatall laddl HlasiY) - 3ga3 tHy

:04 Jgaal)
ANOVA cplill Jalas il
ANOVA?
Model Sum of Squares | df | Mean Square F Sig.
1 Regression 3,693 15 246 8,744 | ,000°
Residual 1,380 49 ,028
Total 5,073 64

a. Dependent Variable: sl 4.8

b. Predictors: (Constant), sedtall,ailall Jagaill ,duobai@)l yo ,adlall e ,3ide aed Ofysd Jans
Usaw 5o Ohss Jane ,dalall dlgadd) kel ALY, Grerdiuad) Ciasjlias , pae dadl) pe ,dalal)
‘;_":\ﬂ\ d:'}-‘\ﬂ‘ ,E\A:UA.J\ z\jj.u.d\ U E\A:\:L\n e ,Z\:Ll}d\ 2\.“5:\.‘.&\ ,d}‘AY\

SPSS zalin ilajia t jduaall
rlliaal) cfpiial) Ligina L) .3.14
X1 X X7 X3 Xz Utieall el Gilabaas o M G (05) 4y Joanll DA e Jasdls

ol Ml dgins S5 Al (gAY Al clsndl W 0.05 e s dsies Sladea & Xu
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OSa LS pe e ) uanddl Ao 3l 6 aalis Al G Wilias] dgiaa) dfid) &l paial)

Y=10.746+0.032X1-0.058X2+0.120X3+0.064X4+0.035X5-0.032X6-0.294 X7-
0.077Xs+0.300X9+0.320X10-0.884X11+0.076X12-0.378X13+0.011X14-0.003X15

Gyt digine Hliodl) =5l 105 Jgand)

Coefficients?
Unstandardized | Standardized
Coefficients Coefficients

Model B | Std. Error Beta t Sig.
1 |(Constant) , 7146 ,107 6,970 | ,000
Jpa¥) A g ,032 ,149 ,031 218 | ,829
dalall 4 goud) -,058 ,019 -,449 -3,095 | ,003
day yuall A gpall ,120 ,037 ,718 3,253 | ,002
48l A gaud) ,064 ,051 ,165 1,254 | ,216
Al Jy gl ,035 ,024 ,621 1,445 | /155
S Jy sl -032 | ,026 -,548 -1,240 | ,221
Adlall AbEY) | -294 ,062 -,609 -4,768 | ,000
Aaladl e S -,077 ,018 -,681 -4,179 | ,000
o= Aagiill aa ,300 ,350 ,151 ,858 | ,395
e dadll aa ,320 ,093 332 3,435 | ,001
LolaBY) 1 -,884 ,402 -,360 -2,199 | ,033
Al e ,076 ,109 ,064 , 701 | 487
(peddiaall iy las | - 378 460 -,108 -,821 | ,415
g Ol Jana 011 ,007 ,188 1,489 | ,143
Ade aed (4l )52 Ja=a | -, 003 ,007 -,042 -,453 | ,652

a. Dependent Variable: 2wl 4.4

.SPSS zaliy cilajie 1 jluaall

dsnntyl) lisSal) Ay aladind .15
:KMO and Bartlett's (Kaiser-Meyer-Olkin Measure) ki) .1.15

Aia A Chpriall Ll Gl o6 40Ky sae dipal HLaal) 13 g
e s Cun (Lilias) Algiieg B JLEAY) (uld 83sa O (06) a8y Jsaall @il sy Bpia
Bl dnall of Y i 5 0.5 il (e i dad (250,494 KMO and Bartlett's Lol
Aosinall (gine (se B Aad 25 0.00 il 8 Aflasy) AN (e o WS cdnlio duyall b
0.05 3 (gglusally Al b adindl)

(Kaiser-Meyer-Olkin Measure) ,Lis) :06 Jgaad)

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 494
Bartlett's Test of Sphericity Approx. Chi-Square 653,273
df 105
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| [Sig. [ 000 |
SPSS zalin s ie 1 jduaall

1A il adlgdll Jgaa Jalas 2,15

Uiinadd) Clyriall Jalse Cilaiye gsann ad alime o (07) a8y Jsaall Pl e L
Clllls Ml %75 A s Extraction J) speid) Gumpeatll dull as Lyl peally 458
AR (Jya¥) Agrs puiiar a1 3l HTS o i ) aaill lans oo Lo clilian] Uside
el asdll yed Jame ¢y iaadl (s Jare (opeadiaal Canylias dowd (bl

A pdall ailgdll Jgan 07 Jgand)

Communalities

Initial | Extraction Initial Extraction
Jpa¥) A g 1,000 725 Uae dadll aa 1,000 7162
dalall A ) 1,000 ,753 LYl e 1,000 877
Aoy pud) A 5l 1,000 ,899 Ll e 1,000 174
A58 A ) 1,000 ,798 Opeddiuall iy jlas 1,000 723
alall Jy gaill 1,000 ,961 G Olsd Jana 1,000 122
S Jy gaill 1,000 ,965 Al ped O )93 Jana 1,000 ,718
Allall By 1,000 ,7136 ua dagiill aa 1,000 ,869
Aalad) 3Dl 1,000 752

Extraction Method : Principal Component Analysis.

.SPSS GAU_),! C.\\A):.A :JMAS\

(Al Jgdadl) Braal) jgdall HLid) duweill cligSall Jalge jadi Jgaa .3.15

k(e A Ak il Gludi Gl geese gasid HEAY) s Cag
Sl bl Lalee Jid ge daa o dgiad) e (0 dele IS e dua)ll @lis<dl)
ol o et ilig<e 6 Lok angs (UsSa 15 o e 4 Joaal) 138 gy cJalsal) g alis
e S) Eigenvalues 3 saall jsiall dad cul€ WS Gun ccdyniall G dealall olill da )0
«Dhpaiall G dgasall Golill dapy st S el lgde deasiall GlpSall culS LS caall)
el sially a poana o (04) o8y JSally (08) o) Jsaadl e IS Pla e S Laadlyy
el e 58l cal€ 38 2l @l <l Eigenvalues

o JRLAY
oyl DLsSall dalge (inie

Scree FPlot

Eigenvile
|
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SPSS zalin cilajia 1 jaall
Gyl Aol Jalge st Jgan 108 S gaad)

Total Variance Explained
Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues Loadings Loadings
% of Cumula % of Cumulativ % of Cumulati

Component | Total | Variance | tive % | Total | Variance e % Total | Variance ve %

1 3,593 | 23,951 23,951 | 3,593 23,951 23,951 2,890 | 19,270 19,270

2 2,559 | 17,060 | 41,011 | 2,559 17,060 41,011 2,365 | 15,766 35,035

3 2,056 | 13,709 54,720 | 2,056 13,709 54,720 2,229 | 14,863 49,898

4 1532 | 10,211 64,931 | 1,532 10,211 64,931 1,629 | 10,862 60,761

5 1,190 7,930 72,862 | 1,190 7,930 72,862 1,599 | 10,660 71,420

6 1,107 7,378 80,240 | 1,107 7,378 80,240 1,323 8,820 80,240
7 ,958 6,389 86,629
8 ,581 3,876 90,506
9 476 3,174 93,680
10 ,357 2,379 96,059
11 ,253 1,689 97,748
12 ,167 1,115 98,862
13 ,087 ,582 99,444
14 ,069 ,460 99,904
15 ,014 ,096 100,00

Extraction Method: Principal Component Analysis.

SPSS zealiy ks e 1 jduaall
Wsaal) Jolae 1 AV Gl e ) e lebeall clis€a A &5 43} ) LAY jaatg
alal) JlseY) Jelae cdaliall Jalee cdaliiilly 23353 5al) Jelae ¢du3935al) Jalae cdagaill Jalas
L)l ligSall Al aladiuf s ssiall adl) jlaaiy) g igel ki .16
iz agadll Bliy) cdales .1.16

Jaxt Lot )l Sl Ak ol e Aaall) Aiieall cfyand) o (09) a8y Jsaall o

«0.686 Aoill R BliyY) Jalae dad cualy Gun lilian] Johe J<00 aldl) el gosil) e
0.215 )8 Lasdie Uad dayy

Loy colalas 109 Jgaal

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 ,6862 471 416 ,21520
a. Predictors: (Constant), REGR factor score 6 for analysis 1, REGR factor
score 5 for analysis 1, REGR factor score 4 for analysis 1, REGR factor
score 3 for analysis 1, REGR factor score 2 for analysis 1, REGR factor
score 1 for analysis 1

.SPSS GAU).; Cils Aa 1 yaall

1z dgall) Ligina ,Lus) .2.16
Joshes i i bl Jiey Lahall 038 3s5a3 of LANOVA galll Jilas il o
25 0.000 Eglasy) AV Lod il Gun Apeatll lsSall Ayl Gali ey @llyy clilias)
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Aad) daca il o wy Julls €0.05 3 (gsbusally Ayl 8 acinall Diginall (ggine (so il Aol
tijhuall L ill i),

cgine e Ayl GUgSall Ayl gadat aay joRall daatall  add) Hlaaty) +3sai tHo

i Lpuadyll oAl Lyl gl ey k) saxiall addl lasiY) z3sei tHy

LY clelee 110 Jgaad)

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 2,387 6 ,398 8,590 ,000°
Residual 2,686 58 ,046
Total 5,073 64

a. Dependent Variable : slaudl 4.4

b. Predictors: (Constant), REGR factor score 6 for analysis 1, REGR factor score 5 for analysis
1, REGR factor score 4 for analysis 1, REGR factor score 3 for analysis 1, REGR factor score
2 for analysis 1, REGR factor score 1 for analysis 1

SPSS zalin s ie 1 jduaall

Ayl ligSall Ayl Gkl o Aadlil) Aliual) cfpiiall digina jLas) .3.16

lsSall danpl bt e Aanlil) Alsied) cpaid) JS o (11) 28y Jeaall DA e Lasds
Loayll lsSal) Aonyla Gudai davg K 1D LS L0.05 e Jily Lilias) Agiag Ally Lol
) s S a1 1 Al Wgaaan Liglass 10 e B il 28 VIF I cDleles las) o
Lohal) sl e e s davwd )l QS Gla i e Al Al Gfpaad) o

t YIS zdgaill Aalas Gl (Kan WS

Y acp = 0.626-0.130RFS1+0.132RFS2+0.245RFS3+0.160RFS4-0.077RFSs+0.111RFSe

il dgie jlosl il 3(11) ad) Jgaad
Coefficients?

Unstandardized Standardized Collinearity
Coefficients Coefficients Statistics
Model B Std. Error Beta t Sig. Tolerance | VIF
1 | (Constant) ,626 ,027 23,447 ,000
REGR factor score -,130 ,027 -462| -4,835 ,000 1,000| 1,000
1 for analysis 1
REGR factor score ,132 ,027 ,018 ,189 ,001 1,000| 1,000
2 for analysis 1
REGR factor score ,245 ,027 ,006 ,061 ,000 1,000| 1,000
3 for analysis 1
REGR factor score ,160 ,027 ,163 1,708 ,000 1,000| 1,000
4 for analysis 1
REGR factor score -,077 ,027 -272| -2,848 ,006 1,000| 1,000
5 for analysis 1
REGR factor score 111 ,027 ,395 4,134 ,000 1,000| 1,000
6 for analysis 1
a. Dependent Variable: saud) 4,146

.SPSS GAU).; Cils Aa 1 yhaall
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AV 2l ) deagill 5 ol Aaimal) Cuifgall Calite dalles 2ey
Uinadl) S puaiall digine (aliadY sl dagall Gl o e saaly ol sael) <5 2 e
Agilanl zalall el 3 Al
ada Clalaal fas daddic aid o Joanll & (ACP dawdiyll ClieSdl dipla gulat any @
O bl el Aie 3sn o aSall Jgiall V) asl) e Jils 1 Aaill Lslase VIF gkl
10 el dglaally Aliicsall ol yaial)
Ugie Lyl QlsCall Ayl Gubi e daill) el Shpaial JS Aglasy) Lgiadl @
Adiae dual) L ol Jally 0.05 e oy Lilias)
a0l .18
alel Litia Pala ciluall Cibide 8 acieall Aliiad) Clpsiall Jadll aaail) 30 (535
anly e e Cids Dalee oy Lagead clgy guiilly alhal) Cilide i b ol calbid
b Aseal @l bl @b € Jlaay Dlas @llly dbegiage Sa el Y Cilypaie sae
ol DU Ak il Leal 0 U e cgie slaa) (S Yy Auball goagd
ACha b ey ¥ Banns paibady (Kl cihpaidl (uis Jads e Ayl sda Jasd Eus (ACP
GL;J\ 225l
sdpal) Gluagi-
a3 dal e @iy Aflianl zilall Cabide pa J8 Jadl) aaail) AlS5e e (i By pa @
e Slas] Gslal g Wialles by caitipall BlayY ) cld Al cyiall
Ayl aladial fan WD (e cduayall Aol clyuatiall o odll 2aanl) ASGe 35ag Jls (2 @
Ngalasia Jagpd bt ey Lgaladind Alalund lldg olginlaal dusshyll i o<all
et Gl e Glypatie Bae aladiid die dawd)ll UK daph e aldel) §gpa e
Ghaiall Gailad el dead 30 ladg alag] e ACP ik dasd Cus (ailiadll
Al Al chrid) L agasdl el dayy et e 800 65 ALY
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