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(1) ds>
(6=1)3(N=50) B 735D (MAPE) a5 ilalaall &l jia cran
BALAY ail) Ao
Slalzall Lol yidy) adl) %0 %10 %20
RWLS | TSRWLS RWLS TSRWLS RWLS TSRWLS
b, -
-0.38967 0.43019 -0.38386 -0.44384 -0.37299 -0.43747 -0.38480
b, 0.75359 0.82198 0.76668 0.75964 0.74951 0.74526 0.74508
b, 3.54956 3.70728 3.51932 3.93372 3.55103 3.98747 3.63170
b; -
-0.07543 0.08102 -0.07254 -0.08136 -0.05987 -0.07260 -0.07574
by 2.62533 2.75182 2.63013 2.87401 2.59476 2.93790 2.62836
= 0.21939 0.23322 0.22300 0.24526 0.21661 0.24206 0.22492
MAPE 0.10436 0.10207 0.36293 0.12441 0.65156 0.11039
(2) ds=>
(o=1)3(n=99) ‘»,.Eﬂ\ CJJA.IM (MAPE) a2 Glaleal) @l jata G
BILAY ) dpusd
Cilalaall | Al 8y a8l %0 %10 %20
RWLS | TSRWLS RWLS TSRWLS RWLS TSRWLS
b, -
-0.38967 042152 -0.37651 -0.44221 -0.38019 -0.45326 -0.37778
b, 0.75359 0.73211 0.70280 0.82862 0.75126 0.85307 0.73698
b, 3.54956 3.73551 3.57182 3.85885 3.59906 4.00367 3.50597
b; -
-0.07543 0.07652 -0.07831 -0.08420 -0.07582 -0.08295 -0.07292
b, 2.62533 2.75541 2.62437 2.85157 2.61815 2.96032 2.62999
= 0.21939 0.23042 0.22169 0.24033 0.22123 0.24559 0.21933
MAPE 0.07911 0.06751 0.27211 0.10695 0.49317 0.10896
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(6=1)35(N=150) (il 3543 (MAPE) psb s cilalaal) i) e
3300 8l A
cladaall | Ay Y1 o) %0 %10 %20
RWLS | TSRWLS | RWLS | TSRWLS | RWLS | TSRWLS
by -
038967 | ,5eus | 037604 | 043519 | -0.38343 | -0.46592 | -0.37795
by 075359 | 0.76180 | 073519 | 081664 | 076140 | 087264 | 0.73630
b, 354956 | 3.82540 | 3.55616 | 3.83751 | 359967 | 411819 | 3.60315
b, -
007543 | o opsy | 007835 | 009717 | -0.07214 | -0.08189 | -0.07094
b, 262533 | 276323 | 2.61550 | 2.83256 | 2.63003 | 2.97050 | 2.61807
bs 021939 | 022855 | 021959 | 023852 | 022115 | 025583 | 0.21873
Dl 0.06341 | 005180 | 021609 | 008309 | 040287 | 0.10708
(4) Jo>
(6=2.8)3(N=50) il 7333 (MAPE) ad g Claleall &f jaia
3300 gl Ao
cladaall | Ay Y1 o) %0 %10 %20
RWLS | TSRWLS | RWLS | TSRWLS | RWLS | TSRWLS
by -
058967 | oo | 059185 | 012551 | -0.61115 | -0.11783 | -057671
b, 055359 | 012981 | 050757 | 045413 | 061617 | 010658 | 0.53301
b, 300000 | 051007 | 317669 | 072971 | 319235 | 0.80688 | 2.98886
b, -
009543 | o oioo | 004524 | 000062 | -0.03819 | 0.02090 | -0.06755
b, 200000 | 033023 | 2.05630 | 039695 | 2.05531 | 039496 | 1.92411
bs 021939 | 023322 | 022300 | 024526 | 021661 | 024206 | 0.22492
b APE 233002 | 072808 | 3.31722 | 072065 | 463232 | 0.70951
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(6=2.8) 5(N=99) (/i) g 3543 (MAPE) pshs cibalnal) i ik (s
FRRTPETERR
cladnal | Apal giy) gl %0 %10 %20
RWLS | TSRWLS | RWLS | TSRWLS | RWLS | TSRWLS
by -

058967 | (o0 | 059528 | 010604 | -0.60050 | -0.11532 | -0.59025

by 055359 | 011093 | 0.63683 | 0.11843 | 061536 | 0.18518 | 0.57009
b, 300000 | 053019 | 3.20829 | 046186 | 3.32015 | 021430 | 3.15428
by 009543 | 0.00221 | -0.03689 | -0.00228 | -0.03351 | -0.00134 | -0.08774

b, 200000 | 032362 | 201194 | 035368 | 2.04586 | 043763 | 1.98837

bs 021939 | 0.03089 | 016399 | 003549 | 016195 | 0.02794 | 0.18399

bAFE 146551 | 056017 | 2.09326 | 057257 | 551793 | 0.61093

(6) Jsx>
(6=2.8) S(N=150) i) 354D (MAPE) pfis halnal) i ysha ci
B il A
Cilalaal) Qo) 8y adl) %0 %10 %20
RWLS | TSRWLS | RWLS | TSRWLS | RWLS | TSRWLS
by -

058967 | (o000 | 061052 | 009842 | 061265 | -0.11443 | -0.60053

b, 055359 | 010212 | 071024 | 009659 | 056555 | 0.20390 | 052555

b, 300000 | 039380 | 284984 | 043459 | 316054 | 1.21381 | 3.22972
bs 009543 | 0.00222 | -0.01274 | 000115 | 000152 | -0.06961 | -0.04153

b, 200000 | 029288 | 2.04889 | 033081 | 2.03977 | 021812 | 2.03027

bs 021939 | 003143 | 017677 | 003326 | 019438 | 005921 | 0.18483

hAFE 133867 | 048855 | 1.97953 | 043993 | 4.13394 | 0.48350

501
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(7) dsa
(6=3.8)3(N=150) ki) 735U (MAPE) a g lalrall i jola (i
BALAN Al dpuss
Cilalaal) PN O] sl %0 %10 %20
RWLS | TSRWLS RWLS TSRWLS RWLS TSRWLS

bo -0.18967 0.35757 | -0.24937 0.06478 -0.17958 0.36072 0.14542

by 0.95399 0.50426 1.30312 0.69668 1.15106 -0.37492 1.04403

b, 4.00000 1.91911 3.60429 3.67058 3.46570 5.36812 3.86291
b; -

-0.05543 0.93359 0.06166 -0.62556 0.06786 -0.77626 0.27101

b, 3.20000 1.85683 3.33551 2.80344 3.58650 1.94425 2.94753
bg -

0.31939 054491 0.44426 -0.43289 0.53742 -0.56751 0.45229

Dl 2.06686 1.72484 17.18343 1.91832 2.12114 0.96556

(8) Js>
(6=3.8)35(N=150) il 354U (MAPE) as g cilalaall <l jaka ¢y
BILAN asdl) dpaus
Cilalaal) Qo) 8y adl) %0 %10 %20
RWLS | TSRWLS RWLS TSRWLS RWLS TSRWLS

bo -0.18967 0.21806 | -0.27633 0.22743 -0.15619 0.31284 -0.27430
b, -

0.95399 0.01445 1.22266 0.54050 1.33031 0.13210 1.21104

b, 4.00000 2.87842 4.11505 4.15535 4.07317 0.36426 451434
b; -

-0.05543 0.75787 0.13183 -0.74349 0.05021 -0.70793 0.05838

b, 3.20000 2.08079 3.24600 1.99884 3.48980 2.41249 3.29584
bs -

0.31939 0.39628 0.50154 -0.51032 0.47713 -0.54425 0.48244

RO 1.17404 0.92528 2.34808 1.68164 2.80392 1.72045
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(9) Jss>
(6=3.8)3(N=150) (sl £33 (MAPE) psy cilalral) & jiha ¢y
BALAN ) s
Cilalaall Lol yidy) adl) %0 %10 %20
RWLS | TSRWLS RWLS TSRWLS RWLS TSRWLS
bo -0.18967 0.24593 | -0.25828 0.32740 -0.16219 0.36215 -0.29584
o 0.95399 0.14783 | 0.91580 -0.32794 1.33200 -0.52350 1.28217
b, 4.00000 3.23435 | 4.21258 3.27610 4.65786 2.39555 4.16496
by -
-0.05543 0.99775 0.08797 -0.75890 0.10379 -0.80602 0.15596
b, 3.20000 2.02001 | 3.32695 2.08507 3.36510 2.17344 3.39537
bs -
0.31939 0.46044 0.49521 -0.55791 0.49113 -0.56479 0.48095
MAPE 1.28137 | 1.17512 2.12253 1.56968 2.11414 1.29731

- SELall du piki Fellinied (gebouia| Juedieid| - 10

A Qs 440k Jadl ol 5 e (1000) WIS a3 Al BlSlaall gilid < gdi) odle) Jglaadl (e o
O odiall dad il Ladie " (MAPE) (!l (ilhaall Undll Jaigia J8) cdae) i gS (TSRWLS)
) Admaal) A8 jhll Lali g ¢ Aaay) Jaall daua Lo Ja 138 g diall ana 334 die allaall 4 88a1) 4adl)
(RWLS

cConclusions ) ke biskieidl} -11
dadlll) < LAY o B S cilad add ¢ Guaal)l Jual) (Goldfeld-Quadt) Jksdl
st g BALAY A olad dusbuws g yra 8 LaS (1583 Al g (OLS) A&y b (Gasdad 4 aly (5 ) Jlaria)
@,,\33\ a9 JB gﬁ Bailt Gl Gudlad ass PALR Oe @kl gé &y sl B ¢ (0 pala &) yaadd
U A aniall oddl) jlaad¥) 73 gadl clalra pali b ddle 32U (TSRWLS ) 48y pha et (33L&

‘SEW@:\&‘ JJ@'EJQ.‘.L.‘:S‘ uidla.:le&m“.éﬁj

il @ G |- 1.2
LS Gl cliby A 33L& ad | 9gds die (MM, LTS) < dia Jia divan dpibas) cull) Jlarind -1
M AN

Suadl o) Uglaay ¢ ) A Baalaall cacadl) A3 W ) S5 aly AN Glaill da Jae BLEGAY) a3y -2
Uadl) (Gl Gl pe AlSdia 3 ga g die (3 skl ABS G (e A8y ok Juad) (0 Gially Lgd (Saa g
.Ssm‘ﬁﬂ‘qu.Ej

OsS Ala B aaiall il jlaady) zigall clalea pali & (TSRWLS ) 4k o siey)-3
M Aad JB) cifia Lgi o<t ¢ BILAY addll o gl gial g Uadd) cpld (uilad ade AlSdia G (Alad L)
- » opiill Apan) (530 5kl ¢ 50 (MAPE
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Abstract:

Often Times, especially in practical applications, it is difficult to obtain
data that is not tainted by a problem that may be related to the inconsistency of
the variance of error or any other problem that impedes the use of the usual
methods represented by the method of the ordinary least squares (OLS), To find
the capabilities of the features of the multiple linear model, This is why many
statisticians resort to the use of estimates by immune methods Especially with the
presence of outliers, as well as the problem of error Variance instability, Two
methods of horsepower were adopted, they are the robust weighted least
square(RWLS)& the two step robust weighted least square method(TSRWLYS),
and their performance was verified by applying it to simulate & selection the best
methods for estimation by using measures mean absolute percentage error
(MAPE) to compare them, the results show the method of (TSRWLS) is the best.

Keywords: the multiple linear model, Heteroscedasticity, outliers, robust
weighted least square , the two step robust weighted least square method.



mailto:shaimaa595@yahoo.com
mailto:shaimaa595@yahoo.com
mailto:ghufranka62@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

