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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 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 Kem method was the best performance at the level of correlation (0.09, 0.25, 0.94) and the research
concluded that the way Kam performed better at the level of correlation (0.16) while provided
Knks better performance at correlation level (0.49) and Kpk was the best at correlation level (0.81)
and found that the K«xs 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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(1) Jsa
P=0.16 P=0.09
MSE K Method MSE K Method
0.38261 0.00176000 AM 0.359291 0.00210000 GM
0.382618 0.00106300 MED 0.359301 0.00140000 ME
0.382638 0.00134000 GM 0.359300 0.00140000 HKB
0.38265 0.000110000 HKB 0.359331 0.0003806 DK
0.382674 0.00068350 DK 0.359310 0.00038660 HK
0.382684 0.00049513 HK 0.359336 0.00038064 KS
0.382681 0.00049513 KS 0.359352 0.00010313 HSL
0.382702 0.00001989 LW 0.359350 0.00001858 LW
0.387702 0.00860000 HSL 0.359784 0.01055000 AM
0.49 Based on the 16 compone PC 0.481254 Based on the 18 compone PC
(2) Jo>
P=0.49 P=0.25
K MSE | Method K M Method
0.0084500
0.451950 0.0002450 HK 0.441420 00008490 GM
0.451951 0.0004607 :
GM 0.441450 0.0003658 MED
0.4519530 0.0004358 :
HKB 0.441457 0.0005185 DK
0.4519540 0.0002456 :
KS 0.441472 0.0003700 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 '
0.451964 0.0001220 AM 0.441550 HKB
0 .451967 0 60006013 HSL 0.441668 0.00011550 HSL
' ' LW 0.445230 LW
0.0000123
0.48 Based on the 16 compone PC 0.471  Based on the 17 compone PC
(3) Jo>
P=0.94 P=0.81
MSE Method MSE K Method
0.361297 GM 0.333500 0.0000041 LW
0.0001770 MED 0.333700 0.0001980 KS
0.361383 HKB 0.33371 0.0001971 HK
0.0001784 HK 0.33270 0.0001971 DK
0.361381 DK 0.33361 0.0001525 HSL
0.0001766 KS 0.333714 0.0002302 HKB
0.361380 AM 0.405 0.01070 GM
0.00017709 LW 0.46363 0.0109603 MED
0.361363 HSL 0.44653 0.0108074 |AM
0.00017709
0.361447 0.0000016
0.361441 0.0001775
.0361459 0.000003616
0.3661948 0.00
0.4821 Based on the 7 compone PC 0.472 Based on the 14 compone PC
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(4) ds
P=0.98
MSE K Method
0.41006 0.0001548 KS
0.410096 0.0001632 MED
0.4101126 0.0001648 GM
0.410132 0.4101779 AM
HKB
0.00015483 0.0001633 HSL
DK
0.4104009 0.00016108 HK
0.412405 0.00016763 LW
0.412415 0.00016763
0.41699 0.000047
0.4876 Based on the 14 compone PC

Lty LSl lani) Loyl (g Ajlaall MSE a8 asi (4) 5 (3) 5 (2) 5 (1)Jshandls 53l it
On bl U iide ligise die ¢ K Caall dalas i (3l g (RR)ajall ylasil 4as)lag (PCR)
¢ N=50 dic anng(0.98 ¢ 0.49 ¢ 0.81 < 0.94 ¢ 0.25 ¢ 0.16 « 0.09)dmrcagill il xiall

¢ 0.49 ¢ 0.81¢0.94 ¢ 0.25 ¢ 0.16 « 0.09.)aikaall Lol V) ligisa die MSE a8 o 2a Gus

ol LSRNl lasil danla el (e daadl 1310l et Caall lasal
¢ )BlaY) gsine die i) & Kou dinh ol aai (N=50)4uall aaa vie RR 3k 45)lke 2icy

sinn icy ) & Kay Akl cil§(16.)0bL5Y! (gsine 2ies(25.0 « 94.090.0
115(49.0) ks,
Ladiey Jead¥) 8 Kpi 4yl <ilS )(81.0)5La )Y (ssinn die Lt Kiikp 8 161l (3l Juad

Jad¥) & Kis Ak 5ia3(98.0) LY (g5 ()5S
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]
gsis vic (PCR) dpestyl) liiall lans) dayha ol o Juzadl elal (RR)cipad) sl Ayl caadd /1

Ll aaal) AlCae 535 Cans £ 35adY)

4lae (0.09 ¢ 0.25 ¢ 0.) 94LL5 NI (s5iune die slal Junil Kom Cipall dalas it diyla cajelil /2
o) dalen 0 Ayl uglil (0.16)5L5Y) (sime i ety ($AY) Cijall dalae o Gk ae
(GAY) Cipall dalea s 3l ae A3lke el Juail Kam

s Ayl ¢yelalg(0.49) Ll (ggie vie elal (el Kpkp Cipall dalaa jai daigl cjglil /3
Cayelal 0.98()hlayY) (gsiue die Ly () 0.81hL5Y) (s5iee die oldf Jumdl Kpx Cayall dalas
(A ol dara i bl ae Ljlae ol il Kxs Cayall dales i 42k

Silua il

L hall sl Alhe 530 ot 23501 g5 Jla (8 JRR(CaD) Llanil Ayl alasiad 5y 50 /1
JMSE(Juadl caac]

hall saxill 5ol (AT Cligie Gm @Dally RR 5 PCR - dubdl (93) Cigay sl 5y /2

MSE~d;

&b

ol Jlesialy dilasVl lilall Julatl lee 3udis " ¢ (2012 ) e (34 25ane ¢S

ok daals [ dlly dall 5y5all " (SPSS)

e Byl SLS lasily Alal laaih dalledlly a3hil adbasd adll sl "L (22014 ¢ )aeae Gladu deas ¢ i
nslsially astall lagal) dasla ¢ Llall calulpal) Gl o 5i€3 dngyhal ¢ " daldl il o Gulal)

sanid) dadll jlaat) Gilades 3" ¢ (2016 - )alle tane ¢ dieleals 3ed aS)sS ¢ denay sal) de gl o lhd

1 a3l ¢ 8 dlaall ¢ luallly Cogualal) aslal dpcaslal) dsa ¢ " (sl dudyd Jassasl 3k Jlexial;
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