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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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. (Arkes, 2019, p 14)

Simple Linear Regression
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Y

,…Xn2, X1X:

α

n,...B2,B1B    Partial Regression Coefficient  

e

α،   n,...B2,B1B  

OLS

Krzanowski, , 2007, p 125 

nX+ · · · + d ˆ  2X+ cˆ 1Xˆ= aˆ + b ˆ Y 

yˆ  : 

b ˆ, cˆ ، aˆ :

Multicollinearity

OLS

Carl Friedrich
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Xi
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Multicollinearity
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Salvatore & Reagle, 2002, p 206. 
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1X 2X  

= ± 1.0 2, x1rx 
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CI = √
𝑴𝒂𝒙𝒊𝒎𝒖𝒎 𝒆𝒊𝒈𝒆𝒏𝒂𝒍𝒖𝒆
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• 

30≥CI    ≥10

ACP

ACP

Sanguansat, 2012, p 9 

(factors)  
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∑ ʎ = 𝐓𝐫𝐚𝐜𝐞(𝐒) = 𝚺 𝐕𝐢𝐢 

• 

∑ ʎ𝐢 = 𝐓𝐫𝐚𝐜𝐞(𝐑) = 𝐏 

• S

|𝑺| =  ∏ ʎ𝐢
𝒑

𝒊=𝟏
 

• 

𝑽𝒂𝒓 (𝑷𝑪𝒊)

∑ 𝑽𝒂𝒓 (𝑷𝑪𝒊)
=  

ʎ𝐢

∑ ʎ𝐢
 

• 

V(PC)= |
𝑽(𝑷𝑪𝟏)   𝟎                … 𝟎
                       𝑽(𝑷𝑪𝟐) … 𝟎 … 𝑽(𝑷𝑪𝒑)

| 

=

ʎ𝐢 𝟎 … . 𝟎
. ʎ𝐢𝟐 … . 𝟎
. . ʎ𝒑

 

|𝑽(𝑷𝑪)| =  ∏ ʎ𝐢
𝒑

𝒊=𝟏
 

Uβ+ I+ XVVβ= *Y 

V

XVPC  (n*p)

I+ PCα+U0β= *Y 



ACP

 

174 

 

ʎ𝐣

∑ ʎ𝐣
𝐩
𝐣

 

ʎ  > 1 

BEA - Banque Extérieure d’Algérie:
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SPSS .

Multicollinearity Test

(VIF)  Variance Inflation Factor

VIF

 VIF VIF

1X 9X

2X 10X

3X 11X

4X 12X

5X 13X

6X 14X

7X 15X

8X 

SPSS  .
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Model Summaryb 

Model R R Square 

Adjusted 

R Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 ,853
a 

,728 ,645 ,16780 ,728 8,744 15 49 ,000 

a. Predictors: (Constant), 

 

b. Dependent Variable:  

SPSS.

ANOVA

0H

1H

ANOVA

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 3,693 15 ,246 8,744 ,000b 

Residual 1,380 49 ,028   

Total 5,073 64    

a. Dependent Variable:  

b. Predictors: (Constant), 

 

SPSS.

2X  ،3X  ،7X  ،8X  ،10X  ،

11X
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-7X0.294-6X0.032-5X0.035+4X0.064+3X0.120+2X0.058-1X0.032+0.746Y= 

15X0.003-14X0.011+13X0.378-12X0.076+11X0.884-10X0.320+9X0.300+8X0.077 

Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) ,746 ,107  6,970 ,000 

 829, 218, 031, 149, 032, سيولة الاصول

 003, 3,095- 449,- 019, 058,- السيولة العامة 

 002, 3,253 718, 037, 120, السيولة السريعة 

 216, 1,254 165, 051, 064, السيولة الفورية 

 155, 1,445 621, 024, 035, التمويل الدائم

 221, 1,240- 548,- 026, 032,- التمويل الذاتي

 000, 4,768- 609,- 062, 294,- الإستقلالية المالية

 000, 4,179- 681,- 018, 077,- الملاءة العامة

 395, 858, 151, 350, 300, مع النتيجة ص

 001, 3,435 332, 093, 320, مع القيمة مض 

 033, 2,199- 360,- 402, 884,- مر الإقتصادية

 487, 701, 064, 109, 076, مر المالية

 415, 821,- 108,- 460, 378,- مصاريف المستخدمين 

 143, 1,489 188, 007, 011, معدل دوران مخ 

 652, 453,- 042,- 007, 003,- معدل دوران ذمم مدينة

a. Dependent Variable:  قابلية السداد 

SPSS. 

Kaiser-Meyer-Olkin Measure) KMO and Bartlett's

KMO and Bartlett's    0.494    0.5  

  

Kaiser-Meyer-Olkin Measure)

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 



ACP

 

180 

 

Sig. ,000 

SPSS.

Extraction

Communalities 

 Initial Extraction  Initial Extraction 

 762, 1,000 مع القيمة مض  725, 1,000 سيولة الاصول

 877, 1,000 مر الإقتصادية 753, 1,000 السيولة العامة 

 774, 1,000 مر المالية 899, 1,000 السيولة السريعة 

 723, 1,000 مصاريف المستخدمين  798, 1,000 السيولة الفورية 

الدائمالتمويل   722, 1,000 معدل دوران مخ  961, 1,000 

 718, 1,000 معدل دوران ذمم مدينة 965, 1,000 التمويل الذاتي

 869, 1,000 مع النتيجة ص 736, 1,000 الإستقلالية المالية

    752, 1,000 الملاءة العامة

Extraction Method : Principal Component Analysis. 

SPSS. 

Eigenvalues

Eigenvalues
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SPSS. 

Total Variance Explained 

Component 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 

% of 

Variance 

Cumula

tive % Total 

% of 

Variance 

Cumulativ

e % Total 

% of 

Variance 

Cumulati

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 1,532 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. 

R

Model Summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 ,686a ,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. 

ANOVA
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0H

1H:

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2,387 6 ,398 8,590 ,000b 

Residual 2,686 58 ,046   

Total 5,073 64    

a. Dependent Variable :  

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. 

VIF

6RFS0.111+5RFS0.077-4RFS0.160+3RFS0.245+2RFS0.132+1RFS0.130-= 0.626 ACPY 

aCoefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) ,626 ,027  23,447 ,000   

REGR factor score   

1 for analysis 1 

-,130 ,027 -,462 -4,835 ,000 1,000 1,000 

REGR factor score   

2 for analysis 1 

,132 ,027 ,018 ,189 ,001 1,000 1,000 

REGR factor score   

3 for analysis 1 

,245 ,027 ,006 ,061 ,000 1,000 1,000 

REGR factor score   

4 for analysis 1 

,160 ,027 ,163 1,708 ,000 1,000 1,000 

REGR factor score   

5 for analysis 1 

-,077 ,027 -,272 -2,848 ,006 1,000 1,000 

REGR factor score   

6 for analysis 1 

,111 ,027 ,395 4,134 ,000 1,000 1,000 

a. Dependent Variable: قابلية السداد 

SPSS. 
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VIF
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ACP
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