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Abstract:

In the multiple linear regression model the regression variables are supposed to be
independent with each other when the regression variables are non-independent of each other
and there is a linear relationship which renders the model inappropriate and therefore the
results may be inaccurate, so two regression methods Biased: the method of Ridge regression
and the method of Principal Components regression to obtain more accurate results.

In this research the monte Carlo simulation was used to evaluate the performance of
both the method of Ridge regression and the method of Principal component in the case of
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the problem of linear multiplicity, the mean squares error were used as the criterion for
determining the best performance methods.

The research found that the method of Ridge regression a better performance than
the method of Principal Components regression in the case of the problem of linear
multiplicity, the results of the comparison between different RR methods showed that the
Ksy  method was the best performance at the level of correlation (0.09 , 0.25, 0.94)
and the research concluded that the way K,,, performed better at the level of correlation
(0.16) while provided Kpygp better performance at correlation level (0.49) and Kpg
was the best at correlation level (0.81) and found that the Kgg method provided the best
performance at correlation level (0.98).

Keywords: Multiple linear regression, Ridge regression, Principal components
regression, Monte Carlo simulation , Mean square error..
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0.382638 0.00134000 GM 0.359300 0.00140000 HKB
0.38265 0.000110000 HKB 0.359331 0.0003806 DK
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K MSE Method K MSE | Method
0.451950 0.0002450 HK 0.441420 0.0084500 GM
0.451951 0.0004607 GM 0.441450 0.0008490 MED
0.4519530 0.0004358 HKB 0.441457 0.0003658 DK
0.4519540 0.0002456 KS 0.441472 0.0005185 AM
0.4519510 0.0002456 DK 0.441500 0.0003700 HK
0.451956 0.0004798 MED 0.441510 0.0003700 KS
0.451959 0.0004887 AM 0.441550 0.0003700 HKB
0.451964 0.0001220 HSL 0.441668 0.00011550 HSL
0.451967 0.00006013 LW 0.445230 0.0000123 LW
0.48 Based on the 16 compone PC 0.471  Based on the 17 compone PC
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(3) A Jsx
P=0.94 P=0.81

MSE K Method MSE K Method
0.361297 0.0001770 GM 0.333500 0.0000041 LW
0.361383 0.0001784 MED 0.333700 0.0001980 KS
0.361381 0.0001766 HKB 0.33371 0.0001971 HK
0.361380 0.00017709 HK 0.33270 0.0001971 DK
0.361363 0.00017709 DK 0.33361 0.0001525 HSL
0.361447 0.0000016 KS 0.333714 0.0002302 HKB
0.361441 0.0001775 AM 0.405 0.01070 GM
0.361459 0.000003616 LW 0.46363 0.0109603 MED
0.3661948 0.000257 HSL 0.44653 0.0108074 AM
0.4821 Based on the 7 compone PC 0.472 Based on the 14 compone PC
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(4) A Jsx>
P=0.98
MSE K Method
0.41006 0.0001548 KS
0.410096 0.0001632 MED
0.4101126 0.0001648 GM
0.410132 0.0001633 AM
0.4101779 0.00015483 HKB
0.4104009 0.00016108 HSL
0.412405 0.00016763 DK
0.412415 0.00016763 HK
0.41699 0.000047 LW
0.4876 Based on the 14 compone  PC
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At N LRl lasi) 48y yha o Al MSE af asi (4) 5 (3) 5 (2) 5 (1) dslasdl sa) sl il
Op bl ddline Clygie de K Caall dalaa i 35kl ly (RR) <ajall lasi) 44 )l (PCR)
af of 223 as ¢ n=50 die aaa5(0.98,0.94,0.81,0.49, 0.25, 0.16 , 0.09) dmpun sill <l yaciall
Gk gaen of (25 (0.98 ,0.94, 0.81,0.49, 0.25, 0.16 , 0.09) 4ikisall Lol ¥} il sivse 2ic MSE

At 1) LS ) las) A8 yha e al e Juzadl 12101 Ciedd o jall lass)

0.09 , ) BLi Y (s sise die Juadl) (8 Ky A&k o 233 (n=50) Aidl pas sie RR Gk 43 e ie
<ulS (0.49) Ll Y1 (5 siuse die 5 Juadl) & Ky A hall il (0,16) b ,Y) (5 siss i 5 (0,25, 0.94
058 Letie s SVl a Kppe 48k cilS (0.81) LLisY) (s sie die Ly Kppep o 1210 okl Qs

Sl & Ko 45l 513 (0.98) bl ,Y) (5 sise
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s Gilua gl g cilaliniuy) 7
‘ o : Conclusions <alitiuy) 7.1
g #5 3ie (PCR) Gl LS pall lasil &3y elal e Judl el (RR) Cioall Jlasil 485k cued ]
bl saaill A Al Cand 23 sasY)
e 48 (0,09, 0.25 , 0.94) BLiY (s siuse 2ie elal Jumil Ky, Coall dalaa 50 3y el 2
Caal) dalea a5 48 )k < jedal (0.16) BLELY) (5 st e Laiy gAY Cial) dadaa i (3515l
S AY) Capall daea a8 (33 5l a4 )lie ool Juadl Ky,
O A8y 5l & yelal 5 (0.49) Bl Y (s sie die slal Juadl Kpypp sl dalae 5 48yl < jelal 3
< oekal (0.98) bliyY) (s sine vie iy (0.81) BliL¥) s siue vie el Jumdl Kpp <aall dddes
GAY) Gl dalea 85 (3 5k ae & jlie ool Juall Kpg Copal) dala 0085 45

:The Recommendations <luasil) 7.2

Y haall saeill A0 il cnd 2350 g 5 Jla 8 (RR) ool Jlasil 485k aladind 5550 ]

(MSE) Jusbl ibac
bl saail 532l 5 Al Glgine ow &lls (RR 5 PCR Ayl ) Cigas shyal 55 a2
MSE 85
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H JAL«AAS\
s A all jalaal)
gl Jlenindy dgban¥) il Jiatl Glee Galai " ¢ (2012) L Gus g3 dseme ol ]

ok Aadla / il @l 5 58l ¢ " (SPSS)

Dasil g &l lanily Zalleall g a3l il Al Jadll sl " (22014) ¢ dene Glades dana ¢ Jy i 2
Aaala ¢ Lladl il all 4408 o) 580 da gkl ¢ " Al i) clily o Gadaill g L )l LS )
L 515l 5 sl () sl

Cladaa 85 " ¢ (2016) .l dane ¢ dielonds el GaS 5S¢ Jaaas el 2e o ¢ a3
Gsalall o glal Al A ¢ " (e A 0 ) ddpaal) Gk Jlesiuly sl Sl sy
12l ¢ 8 aladll ¢ sl i

G gl laniVI sl (A0 Gk s At Il SIS el Jlesiad " ¢ (2019) . s i ¢ SLE 4
¢ oY g5 la¥W IS ¢ slaal) A piwale Al ¢ " e Gudalt aa ol ) ACEL 358 5 Al
RN TREPPIEN

¢ " Gkl A plall el GaLaBY) Gl ¢ (52002) . 4nld auls ¢ pluas gila gosal < pBIS S
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