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Abstract

Nonparametric regression technique represents a different wqy in regression
analysis of parametric regression technique, but it does not mean that the use of one
method prevent the use of the other. The methods of nonparametric regression can be
used to assess the legality of supposed nonparametric model and vice versa, and matching
the form of regression curve that we have it from nonparametric regression techniques
may suggests the appropriate parametric regression model to be used in future studies.

The research contains the use of Robust Kernel Smoothing to estimate a
nonparametric regression model, in order to get that we depends on the results of a
simulation study that described in experimental side. The comparison was made between
the functions that were used in smoothing by using (MAE) and (MSE) criteria to reach
the best estimator that represents the data that generated by simulation.
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il @ilsy .(30% , 20% , 1096) Cusli quudy oMo ciliall agan (e paa JI i) duy oli o5 Las
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(2) Joxa

B9l () 9 &3 jlhal Cuy olil) iy glana g il o g2 gadl g ¥ (MSE) 39 (MAE) Crbrall aut! Jarall

J¥) ) el Luilly (RLPK) ddsand) 8 oil) 48 5h b dadiicual)

Sample Size Kernel Fu. COAY gl iy giona
Sl pgaa 35l J)go 10% 20% 30%

Epanechnikov 0.550606321592160 0.514424301311390 0.476091562556496
(0.495908033637790) | (0.451066156828222) (0.405022215724994)

Triweight 0.550605296901387 0.514422928582408 0.476090227303251
(0.495905708759783) | (0.451063302677452) (0.405020287211766)

SKernelG1 0.550605296848528 0.514422928779634 0.476090227530885
(0.495905708866464) | (0.451063303142091) (0.405020287343311)

n,=50 SKernelG2 0.550605296809004 0.514422928910512 0.476090227683186
(0.495905708932258) (0.451063303450915) (0.405020287427701)

SKernelG3 0.550605296710188 0.514422929237701 0.476090228063935
(0.495905709096743) (0.451063304222974) (0.405020287638677)

SKernelG4 0.550605980226647 0.514423842974052 0.476091117370399
(0.495907258309311) (0.451065204831362) (0.405021572510934)

SKernelG5 0.550605638421178 0.514423385015681 0.476090672495203
(0.495906483407060) (0.451064253704875) (0.405020929744979)

Epanechnikov 0.553927246686775 0.517165922793710 0.474983364410770
(0.502854757424173) (0.457288487181174) (0.403104607955904)

Triweight 0.553926529847818 0.517165333129738 0.474982842204403
(0.502853522055012) | (0.457287546153615) (0.403103902873135)

SKernelG1 0.553926529792949 0.517165333044438 0.474982842128314
(0.502853521967102) | (0.457287545979069) (0.403103902642130)

n,=100 SKernelG2 0.553926529753343 0.517165332983717 0.474982842074445
(0.502853521902545) | (0.457287545856689) (0.403103902481666)

SKernelG3 0.553926529654330 0.517165332831918 0.474982841939775
(0.502853521741159) | (0.457287545550743) (0.403103902080507)

SKernelG4 0.553927007792511 0.517165726442919 0.474983190238358
(0.502854345470264) | (0.457288173492657) (0.403104372960334)

SKernelG5 0.553926768908955 0.517165529859340 0.474983016031761
(0.502853933629807) | (0.457287859717663) (0.403104137802051)

Epanechnikov 0.556793936451551 0.517509418443547 0.477831112032046

n;=150 (0.508033148062723) (0.459878384451508) (0.408009825643928)
Triweight 0.556793575304523 0.517509059792099 0.477830729567047
(0.508032757818414) | (0.459877833265172) (0.408009497420028)

MAE _Jtaall & adll 3L MSE jlaall dad Jidi Gam g G By ganall g Joaadl B daus gall 2l *
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SKernelG1 0.556793575152542 0.517509059659196 0.477830729459045
(0.508032757400334) | (0.459877833057498) (0.408009497083550)
SKernelG2 0.556793575046734 0.517509059567280 0.477830729383135
(0.508032757111973) | (0.459877832913728) (0.408009496851294)
SKernelG3 0.556793574782214 0.517509059337490 0.477830729193356
(0.508032756391078) | (0.459877832554309) (0.408009496270658)
SKernelG4 0.556793815927109 0.517509298753405 0.477830984630372
(0.508033018161349) | (0.459878200746310) (0.408009716383576)
SKernelGs 0.556793695521890 0.517509179162448 0.477830856923972
(0.508032887844676) | (0.459878016900823) (0.408009606784607)

(3) Jox>

B ) g A0 jRal Cuy olil) iy glana g ilial) o 522 aaad 9 (MSE) 3 (MAE) Casbal) all Janal) (i
A L 73 el duilly (RLPK) 4iuaal) 31 5il) 48y o A dasiicaal)

Sample

ERUAY iy olil) el giasa

Size K?rpel Fu.
clia) psaa S5l dgs 10% 20% 30%
Epanechnikov | 0-551502479932774 | 0.512416659462867 | 0.473276147579454
(0.499352271877675) | (0.446698090647941) | (0.397882895701467)
Triweight 0.551501022624010 | 0.512414753138089 | 0.473275079675835
(0.499349331713903) | (0.446695593360902) | (0.397880748276475)
SKernelGL 0.551501022760987 | 0.512414753406436 | 0.473275079793959
(0.499349332138800) | (0.446695593609491) | (0.397880748724547)
01250 SKernelG2 0.551501022850743 | 0.512414753582971 | 0.473275079872537
(0.499349332420991) | (0.446695593770776) | (0.397880749025056)
SKernelG3 0.551501023075127 | 0.512414754024302 | 0.473275080068977
(0.499349333126466) | (0.446695594173990) | (0.397880749776324)
SKernelGa 0.551501993053879 | 0.512416023447624 | 0.473275791550836
(0.499351291164631) | (0.446697257735061) | (0.397882179257255)
SKernelGs 0.551501507703879 | 0.512415387485790 | 0.473275435806884
(0.499350311345555) | (0.446696425437004) | (0.397881463698522)
Epanechnikov | 0-553977323859071 | 0.517223960740023 | 0.474979503865473
(0.502949107995499) | (0.457419147661449) | (0.403186011770163)
Triweight 0.553976587158453 | 0.517223355045575 | 0.474979021445756
(0.502947831740708) | (0.457418197964707) | (0.403185281149681)
SKernelGL 0.553976587150698 | 0.517223354963371 | 0.474979021354372
(0.502047831719984) | (0.457418197806766) | (0.403185280970320)
=100 SKernelG2 0.553976587143498 | 0.517223354904601 | 0.474979021290227
(0.502947831701478) | (0.457418197695679) | (0.403185280845185)
SKernelG3 0.553976587125497 | 0.517223354757675 | 0.474979021129864
(0.502047831655218) | (0.457418197417964) | (0.403185280532355)
SKernelGa 0.553977078068155 | 0.517223758720659 | 0.474979342943126
(0.502948682352129) | (0.457418831062679) | (0.403185768213849)
SKernelG5 0.553976832312633 | 0.517223556746300 | 0.474979182149505
(0.502948256919007) | (0.457418514407786) | (0.403185524572059)
Epanechnikov | 0-396906954643633 | 0.517504797059077 [ 0.478202951218034
(0.508208979918968) | (0.458329926245825) | (0.410574510134826)
Triweight 0.556906566303909 | 0.517504385579340 | 0.478202582687192
(0.508208542650840) | (0.458329540004130) | (0.410573946085847)
SKernelGL 0.556906566190528 | 0.517504385504843 | 0.478202582615163
(0.508208542288133) | (0.458329539674523) | (0.410573945969155)
42150 SKernelG2 0.556906566111273 | 0.517504385452119 | 0.478202582564884
(0.508208542037772) | (0.458329539446968) | (0.410573945887555)
SKernelG3 0.556906565913134 | 0.517504385320308 | 0.478202582439185
(0.508208541411877) | (0.458329538878086) | (0.410573945683556)
SKernelGa 0.556906825191009 | 0.517504659967735 | 0.478202828538742
(0.508208834281367) | (0.458329797622832) | (0.410574322079610)
SKernelGS 0.556906695809801 | 0.517504522685284 | 0.478202705641694
(0.508208688322471) | (0.458329668689781) | (0.410574133997291)
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3 530 ) 99 Al jlial Gy glil) iy glsa g lial) agaa aaaly (MSE) 5 (MAE) Cobaal) adl Janal) cp
Gl 45 il 73 gady dandlly (RLPK) Adsaal) 31 gl 48 4k 8 daddical)

EDEY Eyy glil) iy glasa

Sample Size Kernel Fu.
cliad psaa Ssh g 10% 20% 30%

Epanechnikov 0.553737552996597 0.521532025187929 0.477698834100755
(0.500966476271125) (0.460305163870838) (0.403110114879408)

Triweight 0.553735318190301 0.521529259391818 0.477696415709360
(0.500962195073756) (0.460300408959781) (0.403106765222452)

SKernelG1 0.553735317869667 0.521529259152775 0.477696415650856
(0.500962195115246) (0.460300409282482) (0.403106765186616)

=50 SKernelG2 0.553735317642689 0.521529258975893 0.477696415602838
! (0.500962195129218) (0.460300409484977) (0.403106765150910)
SKernelG3 0.553735317075235 0.521529258533685 0.477696415482789
(0.500962195164151) (0.460300409991217) (0.403106765061646)

SKernelGa 0.553736808591550 0.521531104299657 0.477698028674341
(0.500965049341630) (0.460303578899614) (0.403108998560352)

SKernelG5 0.553736062860998 0.521530182146826 0.477697222420978
(0.500963622291300) (0.460301994096480) (0.403107881981425)

Epanechnikov 0.558734001910604 0.519533097425109 0.482611647483617
(0.511196289404968) (0.460239148141440) (0.414576659999132)

Triweight 0.558732576064724 0.519531415100579 0.482609817002357
(0.511193670468877) (0.460236645572016) (0.414574258876556)

SKernelG1 0.558732575491715 0.519531414913502 0.482609816662900
(0.511193669799727) (0.460236645265480) (0.414574258339206)

n,=100 SKernelG2 0.558732575091956 0.519531414779954 0.482609816422870
(0.511193669329033) (0.460236645046808) (0.414574257961754)

SKernelG3 0.558732574092563 0.519531414446086 0.482609815822800
(0.511193668152310) (0.460236644500134) (0.414574257018135)

SKernelG4 0.558733527677929 0.519532536462698 0.482611037675928
(0.511195417284018) (0.460238314393160) (0.414575860368294)

SKernelG5 0.558733052099899 0.519531975842775 0.482610427328972
(0.511194543922038) (0.460237480021191) (0.414575059686449)

Epanechnikov 0.560891834405105 0.522094176646828 0.483372252803853
(0.514517535382731) (0.464603986512316) (0.416822034489933)

Triweight 0.560890665759419 0.522094179521961 0.483370631850987
(0.514515795673643) (0.464602234612618) (0.416819878541148)

SKernelG1 0.560890665229843 0.522094178965989 0.483370631445616
(0.514515794638693) (0.464602233685958) (0.416819878060080)

N3=150 SKernelG2 0.560890664862053 0.522094178579469 0.483370631161519
(0.514515793922176) (0.464602233043773) (0.416819877721513)

SKernelG3 0.560890663942581 0.522094177613171 0.483370630451280
(0.514515792130900) (0.464602231438321) (0.416819876875104)

SKernelGa 0.560891445009014 0.522095044028478 0.483371713291395
(0.514516956650491) (0.464603403652450) (0.416821316535714)

SKernelGs 0.560891055413451 0.522094611888135 0.483371172723268
(0.514516376160805) (0.464602819159472) (0.416820597610723)

t) i) LiiSay odle Jgland) (& Adusall g BLSLacal) 4y o il (1
agaall asaial 3 gl AByh B Lgaladia) a8 Ay Lgde Aa il g Sadinad) gl g e DA Gy,
poaa alinal Ay bl i (SKernelG3) da el 314 s (b ¢ (RLPK) sl aidagall
Ay Blslaad) el B Lalaie) o Al Adad) A5 zilad asandy ARLELY Gy altl) Cil glaal g ciliall
Jad zisad (MSE) bl clayp bugiag (MAE) Glaad Uil bugia o baa o slaisYy
BosS3al A e AdieYy (RLPK) gmaadl aua gall 3 gaad) aanial 3) il 48 ha (385 raleadll
(SKernelG3) 4l & da jba 315 Ao Juadl ¢ 223 (MSE) 9 (MAE) gobme af o slaieVL |
Blslaall 4y o il el Alld g cplilad) ¢ bomall Lol 2 BB e ciliaa Lgd S
bugiag (MAE) (allaall Uadl) Jouigia (5 jlma ad ) 8163 Ay Juabl aail BlSLaall 48 il (e Baagl |
CBUA ol clygiauay EDE clinll agaa e Ala J< A el @) S5 A (MSE) Wadd) clay ya
Ala J< o bmal) ad Gailad ) ady Laa 4y e g 3 e cuilS Ay il 8 3 adinall EBUAY 45 Al ¢z 3laiy

huging (slaall Uadl) Jacigia Jira ad JulES ) ) ool il Culi L @) LalS 4l glaldl aag ,
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