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Abstract

The purpose of this research was to compare the efficiency of five regression coefficient estimation
methods for multiple linear regression model when data containing mild outliers in dependent variable. The
five methods composed of ordinary least squares method, least trimmed squares method, M method using
Andrews and Welsch weight functions and GM method using Huber weight function. The criterion for efficiency
comparison was estimated mean square error (EMSE). The data was generated by Monte Carlo simulation
technique for 78 situations and repeated 1,000 times for each situation. The results of this research were as follow:
in case of no outliers in dependent variable, ordinary least squares method was the most efficient method. In case
of outliers in dependent variable and random error was normally distributed, when sample size was 10, 20 and 30,
M method using Welsch weight function provided the most efficient estimator. In addition, when sample size was
50, 100 and 150, M method using Andrews weight function provided the most efficient estimator. However, when
random error was t-distributed with 1 degree of freedom, GM tended to be the most efficient estimator for all
situations. Moreover, when degree of freedom increased and sample size was not greater than 30, M method using
Welsch weight function was likely to be the most efficient estimator. However, when sample size was greater than

30, M method using Andrews weight function tended to be the most efficient estimator.

Keywords : multiple linear regression model, outliers, regression coefficient, ordinary least squares method,

mean square error
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NANISIAELAZIANTIINA

12 Il 1
o A A

A19199 1 ANLITHIUAMNARIAARDUINAIARUARLTY 5 T8 LBAMNARIARABUANINITUANUAILNFANIATFIY

PWIARIRLN | $REAZNTAA Bh
(n) AUBNNELT OLS LTS M-Andrews | M-Welsch GM
0 0.18930** 0.25940 0.22479 0.21842 0.27502
10 10 5.80748 0.58298 0.36664 0.35326** 0.37514
20 7.39896 2.12849 2.38502 2.41691 1.66495**
0 0.07805** 0.10808 0.08565 0.08443 0.12084
20 10 2.50150 0.37260 0.10801 0.10645** 0.13796
20 6.15123 0.46455 0.31784 0.30625 0.17841**
0 0.05307** 0.06938 0.05654 0.05587 0.08013
30 10 1.66124 0.34191 0.05872 0.05869** 0.07944
20 3.97920 0.29111 0.07791 0.07754** 0.08450
0 0.02982** 0.03975 0.03343 0.03312 0.04674
50 10 1.30758 0.33046 0.03579** 0.03579** 0.04571
20 2.68233 0.25439 0.04109** 0.04172 0.04906
0 0.01456** 0.01802 0.01510 0.01505 0.01967
100 10 0.91249 0.29418 0.01700** 0.01710 0.02197
20 1.59080 0.22219 0.01987** 0.02002 0.02383
0 0.00964** 0.01233 0.01020 0.01017 0.01349
150 10 0.79223 0.27624 0.01159** 0.01163 0.01501
20 1.05783 0.20250 0.01234** 0.01237 0.01496

UNTELUG) ** YT AN EMSE Anfigaluaniunisadiiiy
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]
=

F15199 2 ANUIZHIIAMINARIALARBUNINAIABARRLTI 5 T8 LHBAINAAIALARBUANNNTUANUAILLLA NTTAL

B9ANET (df) Wi 1, 3, 6, 10 uaz 30

. 1WA 3 - 7%
ANANRAT . . TREASNITINA
FINDLINY . ;
(df) ANUANLNEUN OLS LTS M-Andrews M-Welsch GM
(n)
10 13.72602 6.94997 4.37706 4.37384 4.29153**
" 20 14.49435 6.73331 9.563247 8.90270 5.62580**
10 4.56518 1.36057 0.45580 0.44413 0.31104**
20 20 8.23472 1.64072 1.49184 1.40655 0.48114**
10 3.29677 0.86382 0.23478 0.23817 0.17676**
% 20 5.566974 1.08093 0.42964 0.46045 0.20862**
1 10 2.34864 0.63513 0.12056 0.12049 0.08933**
>0 20 3.94535 0.68094 0.16968 0.17955 0.10370**
10 1.65969 0.43695 0.04894 0.04875 0.03821**
10 20 2.46151 0.41967 0.06871 0.07080 0.04997**
10 1.58732 0.42132 0.03360 0.03396 0.02705**
1o 20 1.62599 0.29894 0.04266 0.04536 0.02941**
10 6.18936 1.20100 0.76998 0.73134 0.64208**
" 20 8.55811 2.88635 3.30387 3.10518 2.25293**
10 2.88026 0.66619 0.16778 0.16626** 0.18984
20 20 6.92107 0.94834 0.47047 0.48650 0.23340**
10 1.97905 0.53034 0.09777 0.09658** 0.10622
% 20 4.43030 0.50747 0.12400 0.12241 0.11232**
’ 10 1.50608 0.46169 0.05806 0.05789** 0.05807
%0 20 2.93502 0.38922 0.06637 0.06724 0.06441**
10 1.03945 0.34767 0.02666 0.02639 0.02630**
10 20 1.66573 0.31673 0.03197 0.03209 0.03113**
10 0.89803 0.31137 0.01757 0.01746 0.01728**
10 20 1.14767 0.25834 0.02011 0.02012 0.01941**

UNNELUR ** UNBTN AN EMSE Anfigaluaniunisndis
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a , . 4 o o A aa A = I~ =
BTN 2 (1) ANL9ZHNUANHARIALARDUNIAIABNLRALIYIA 5 75 HAAITHAAIALARDUANNNTLANLAILLLN

NIzAUBIAES (df) Wi 1, 3, 6, 10 Uaz 30

. 1A . - 7%
ANALAT . TRERSNITINA
BN . §
(df) ANUBNLNEUMN OLS LTS M-Andrews | M-Welsch GM
(n)
10 5.69069 0.82636 0.49352 0.46135** 0.48875
10 20 7.16199 1.96808 2.87019 2.65510 1.78535**
10 2.71310 0.50423 0.12277 0.12130** 0.15255
20 20 6.21710 0.76607 0.46586 0.46314 0.19095**
10 1.79232 0.42118 0.07964 0.07893** 0.09416
% 20 4.37417 0.40178 0.09379** 0.09663 0.09848
° 10 1.38964 0.39461 0.04323** 0.04324 0.04999
>0 20 2.91680 0.32846 0.05254** 0.05289 0.05362
10 0.94707 0.31827 0.02064 0.02049** 0.02186
1o 20 1.56692 0.27923 0.02483** 0.02530 0.02712
10 0.82285 0.29658 0.01412** 0.01413 0.01590
1o 20 1.14576 0.23761 0.01670** 0.01674 0.01796
10 5.36813 0.66744 0.42460 0.40108** 0.42027
10 20 8.15881 2.37220 3.96939 3.74980 1.61733**
10 2.59439 0.46770 0.10836 0.10703** 0.13788
20 20 5.91810 0.56076 0.34218 0.33279 0.22982**
10 1.86902 0.42997 0.06572 0.06518** 0.08236
% 20 3.95488 0.33587 0.08303** 0.08426 0.09236
10 10 1.24225 0.35608 0.04216 0.04202** 0.05253
> 20 2.96959 0.32178 0.04653** 0.04690 0.05395
10 0.98309 0.31963 0.01859** 0.01862 0.02217
10 20 1.55426 0.25299 0.02365** 0.02385 0.02556
10 0.85873 0.30177 0.01349 0.01343** 0.01567
1o 20 1.08415 0.22858 0.01535** 0.01548 0.01693

NG ** MN8N AN EMSE finfigaluaniunisniii
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F15199 2 (519) ANLIITANUANNARIALAAUNNAIABIRALII 5 3T HAANAAIALARDUANINITUANUAILLILIT

NezALaeAngd (df ) wiaiu 1, 3, 6, 10 uaz 30

BIANNET AUA LeaaznTLimAAY Bh
(df) fnaeing (n) UBNLNDUA OLS LTS M-Andrews | M-Welsch GM
10 5.14800 0.60731 0.37335 0.36104** 0.38538
0 20 7.52527 1.65292 2.07091 1.82984 1.49092**
10 2.61156 0.42145 0.10343 0.10203** 0.13354
20 20 6.46003 0.47378 0.27057 0.27267 0.14592**
10 1.73819 0.36534 0.06755 0.06702** 0.08752
% 20 413175 0.32807 0.07415** 0.07874 0.08715
% 10 1.27780 0.33927 0.03659 0.03649** 0.04625
>0 20 2.88672 0.29061 0.04418** 0.04441 0.05210
10 0.86603 0.28384 0.01844** 0.01847 0.02313
10 20 1.55114 0.24129 0.01970** 0.01982 0.02333
10 0.83284 0.28415 0.01180** 0.01183 0.01481
10 20 1.01302 0.21233 0.01287** 0.01303 0.01525

UNTELUG) ** UNI2TN A1 EMSE Anfigaluaniunisndiiiy
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NnFataznIRAnAIMenINMET 38 GM 15N EMSE AnWiga aniiuizuiasiaesinawiniy 20 30 uay 50 Aieaazniaiia

ANLANINDT 10 38 M-Welsch TiAn EMSE Anfign dmiuedadsvinty 6 iweaundaatnawinti 10 uaz 20 $oaay
. el s Y S, - d o ¥

nsfinAIUeNINWTA 10 38 M-Welsch A1 EMSE sinfign dauasaznisiinfuaninnsiin 20 38 GM irn EMSE

ANTQA UATNITWIAAIBENWINA 30 50 100 WAz 150 NOUYNTALATNIIAAAILBNINNT 35 M-Andrews 17iA1 EMSE
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o a

ANTIgA SNEUNTUIAGI9ENG 30 LAY 100 Fa8azNIRAAIWENINNET 10 35 M-Welsch 1#iAn EMSE ANign uazfiamn
W@3LiNL 10 uay 30 A1 EMSE Huunliulluiisniadaniu nanamhenauindaetnawintu 10, 20,30 uay 50 $euay
nnaiaAuaNINYt 10 35 M-Welsch 1#iA1 EMSE An7ign douiisataznisiinpuaninoe 20 1899110590809
"o aal P o A i o aa P o =
Windl 10 uaz 20 35 GM 14ien EMSE Aniga usiiaunasinating 30 35 M-Welsch 19An EMSE Ainfign uaziilaauin
Faat1amaiy 100 waz 15098 M-Andrews 1¥iA1 EMSE Anfign lwieuynszduaaddesaznisiinAiuaninmei
anfunaunfaatinawiniy 150 $aaazn1sinAIueNINMET 10 29999ALETIVINTL 10 35 M-Welsch 1A EMSE
i d
ANTIgA
o 1 = 1 1 1 A lﬂl o 1 QI da/ 1 = v A

3. TUIAFIBENIHNAARAT EMSE NAN9RS LHaIWIARReL1NNINGL A EMSE Huwsliinanas luneuyn
A0TUN190T ENBUANNARIALAABUANINITUANLAULLT B9ANLEIWINAL 30 2UIAfa08N 150 20498 LTS

4. AMNN9ANHINIIAATIZINITDAneETUAUNI AR waznIFanaesiayaluanIunTnisng <) wudl We%es
aznIfAAABeNINAETANINAN 101U 20 dAuFuAtinAa aARERgN RN TUANUAILINANIATFIU WUd1 3T M
Waldweridudasinminaes Andrews Hunaliinliien EMSE siniige Gailannuaannfasiteudqaaes Hadara (2006)

= A = s A A 1 o | aa v o Al P~
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ARAARBINLNNUARE B Tantrakul (2012)

#7Unan15IE
s1152197 3 Fan1stlszinnipnduilsrAnanisonnesidadunyan N1 EMSE Anigaluaniunisnising

\HRANARIALARELANENITUANUASLTNANATFY

o LRaaznINAATNANLNIL
PUNARINENG (n)
0 10 20
10 OLS M-W GM
20 OLS M-W GM
30 OLS M-W M-W
50 OLS M-W, M-A M-A
100 OLS M-A M-A
150 OLS M-A M-A

UNNLLUAR M-A UNUTE M-Andrews waz M-W uniia M-Welsch
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SO

5115199 4 3an19UszinnipnduilsrAninisoanesidadunian N1 EMSE Angaluaniunisnlsing

Py = I~ ~ = ~ e o
NAAITNARIALANDUANNNITHANLAILLLN NANANLET (df ) FN9NU 5 T2AL

SaaaznTiNAANLeNINT
10 20
df
1 3 6 10 30 1 3 6, 10, 30

n

10 GM GM M-W M-W M-W GM GM GM
20 GM M-W M-W M-W M-W GM GM GM
30 GM M-W M-W M-W M-W GM GM M-A
50 GM M-W M-A M-W M-A GM GM M-A
100 GM GM M-W M-A M-A GM GM M-A
150 GM GM M-A M-W M-A GM GM M-A

NG M-A UNUTE M-Andrews 1Az M-W unti3s M-Welsch

Tunsdszinuanduilsrananisoaneadniunisnnnesdudunian loANAAIALAREUENINTWANKAY
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