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ABSTRACT

This research aimed to develop the parameter estimation by applying adjusted S-estimator and to
compare the efficiency of parameter estimation by Mean Square Error (MSE) and the efficiency of forecasting by
Mean Absolute Percentage Error (MAPE). The situations were simulated under 81 situations including 1) the
error distributions are Standard Normal, Gamma and Weibull distribution, 2) the sample sizes are 20 60 and 100,
3) the percentage of outliers is 5, 25 and 40, and 4) the number of parameters is 2, 3 and 4. The research results
demonstrated that: 1) the estimated parameters obtained from adjusted S-estimator are ﬁ_?Q and unbiased
parameters estimation of 2) The method of parameters estimation through adjusted S-estimator provided the
value of MSE less than S-estimator from 59 situations. In most situations, the number of parameters is equal to 2
and 3 parameters. 3) The forecasting equation from the parameter estimation using adjusted S-estimator has the
level of MAPE less than the level of MAPE of S-estimator from 41 situations which are mostly the Weibul
distribution. The results of this research can be used as a guideline for selecting a robust parameter estimation of

the multiple regression model when outliers occur with independent variables.

Key words: multiple regression, robust regression, S-estimator
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n 5§ /s p milszainamesnsifimes MSE MAPE
Bo B B> Bs
2 1.00000 2.00000 2.52870 0.05451
AS 3 2.18270 1.00248 0.99942 1.28138 0.03194
4 2.58750 0.99619 0.99992 1.01204 1.11211 0.00801
20 5%
2 1.00000 2.00000 2.52871 0.05451
S 3 2.20609 0.99736 1.00414 1.28091 0.03201
4 1.74667 1.00249 1.00111 0.99869 1.11206 0.00801
2 0.48331 0.99902 1.00233 0.00942
AS 3 2.19041 0.99673 1.00379 1.39015 0.01103
4 2.17379 1.00184 0.99940 1.00102 4.75117 0.09657
20 25%
2 0.48329 0.99903 1.00419 0.00951
S 3 2.12882 1.00008 1.00149 1.16808 0.01108
4 1.85449 1.00271 1.00037 0.99944 4.75117 0.09657
2 0.36693 1.00045 1.22764 0.00657
AS 3 2.26523 0.99654 1.00418 1.33176 0.01078
4 1.93755 1.00315 0.99828 0.99918 1.46455 0.01672
20 40%
2 1.03500 0.98390 2.12084 0.00672
S 3 2.19823 1.00059 0.99857 1.22870 0.01016
4 1.50693 1.00542 0.99880 0.99722 1.26488 0.01685
2 0.61897 1.00008 0.85233 0.03901
AS 3 0.86201 0.99817 1.00159 0.00852 0.00039
4 0.69369 1.00041 1.00049 0.99877 0.81598 0.01622
60 5%
2 0.62203 0.99899 0.87779 0.03887
S 3 1.05534 0.99627 1.00170 0.85690 0.01093
4 0.80684 1.00122 0.99988 0.99770 0.82045 0.01641
2 0.58211 1.00038 0.85676 0.03501
AS 3 1.05280 0.99655 1.00196 1.35264 0.02350
4 0.92067 1.00222 1.00080 0.99890 1.29842 0.01525
60 25%
2 0.57683 1.00036 0.85760 0.03512
S 3 L1614 099727  1.00229 1.17484 0.02457
4 091667  1.00063  0.99767 0.99789 236618 0.01595
2 061969  1.00047 0.90451 0.01142
AS 3 099757 099866  1.00110 1.14575 0.02141
60 40%
4 057857 1.00175  1.00220 1.00265 0.653999 0.159794
s 2 084692  0.99931 0.86426 0.01106




215815398 YH1INAUNA 11 a1 ¥UIAAATIFY 14(2) : 553-567 (2565) 561

M51N 1 (99)

n 5§ /s p milszinamesnsifimes MSE MAPE
Bo B B> Bs
3 0.99030 0.99972 1.00029 1.16087 0.02304
60 40% S
4 0.57361 1.00174 1.00235 1.00236 0.654017 0.159767
2 2.57780 1.00081 1.15613 0.05032
AS 3 2.25596 0.99910 1.00093 1.14599 0.02294
4 2.68308 0.99876 0.99988 1.00135 1.18249 0.03396
100 5%
2 2.34836 1.00099 1.16201 0.05032
S 3 2.78953 1.00043 0.99923 1.14470 0.02262
4 2.36507 1.00101 1.00117 0.99786 1.17379 0.03405
2 2.67029 0.99989 1.18284 0.02744
AS 3 2.76974 1.00089 0.99692 1.35264 0.02350
4 2.45635 1.00091 0.99991 1.00250 5.92755 0.02979
100 25%
2 2.39809 0.99958 1.25415 0.02711
S 3 2.54061 1.00248 0.99788 1.17484 0.02457
4 2.48012 1.00036 1.00103 0.99659 2.17614 0.03091
2 2.41738 1.00107 1.24554 0.02400
AS 3 2.65386 1.00247 1.00262 1.78586 0.05539
4 2.70620 1.00172 1.00201 0.99843 8.45496 0.02389
100 40%
2 2.44536 0.99981 1.30925 0.02354
S 3 2.68917 1.00323 1.00256 1.47759 0.02035
4 2.71529 1.00114 1.00256 1.00172 5.60174 0.01871
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v a g
mﬂszmmmmwnmmm

n MSE MAPE
Bo B B2 Bs
1.00000 2.00000 1.97043 0.04401
2.18270 1.00248 0.99942 2.03581 0.01929
2.58750 0.99619 0.99992 1.01204 2.70618 0.01390
» 1.00000 2.00000 1.97044 0.04401
2.20609 0.99736 1.00414 2.25570 0.01948
1.74667 1.00249 1.00111 0.99869 3.15000 0.01120
0.48331 0.99902 1.00734 0.00936
2.19041 0.99673 1.00379 1.88404 0.00634
2.17379 1.00184 0.99940 1.00102 1.28448 0.07788
20 0.48329 0.99903 1.00810 0.00936
2.12882 1.00008 1.00149 1.89239 0.00707
1.85449 1.00271 1.00037 0.99944 1.28673 0.07785
0.36693 1.00045 1.60177 0.00579
2.26523 0.99654 1.00418 1.91241 0.00573
1.93755 1.00315 0.99828 0.99918 2.31473 1.16271
20 1.03500 0.98390 3.80814 0.01983
2.19823 1.00059 0.99857 2.90526 0.00632
1.50693 1.00542 0.99880 0.99722 2.72619 1.16255
2.77060 0.99954 1.13658 0.18367
2.79949 1.00031 0.99916 1.13869 0.01328
2.82780 0.99829 1.00070 1.00147 1.10956 0.12077
o 2.26607 1.00010 1.26030 0.11200
2.14977 1.00183 1.00072 1.30885 0.01219
2.66493 0.99693 1.00351 1.00110 1.23734 0.06944
2.78212 0.99970 1.13674 0.18248
2.83606 1.00028 0.99944 1.11298 0.00337
2.43925 1.00145 1.00180 1.00039 2.27818 0.05356
o 2.32699 1.00064 1.20066 0.11804
2.37398 1.00002 0.99975 1.24150 0.00323
2.34978 1.00012 0.99996 0.99926 1.36874 0.04802
2.78218 0.99950 1.15607 0.00772
60 2.38342 1.00120 0.99881 1.15234 0.00931
2.81337 0.99880 1.00180 1.00129 1.70512 0.02186
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M5190 2 (99)

n § 3F/ms p Alszanamesifimes MSE MAPE
Bo B B> Bs
2 2.18594 0.99984 1.35100 0.00824
60 40% S 3 2.32594 1.00073 0.99957 1.17883 0.00897
4 2.32586 0.99903 0.99923 1.00077 1.50701 0.02294
2 2.57780 1.00081 1.61289 0.17418
AS 3 2.78953 1.00043 0.99923 1.59494 0.02516
4 2.68308 0.99876 0.99988 1.00135 1.59492 0.11279
100 5%
2 2.34836 1.00099 1.74224 0.13922
S 3 2.25596 0.99910 1.00093 1.86455 0.02953
4 2.36507 1.00101 1.00117 0.99786 1.84644 0.03514
2 2.67029 0.99989 1.60753 0.02747
AS 3 2.54061 1.00248 0.99788 1.58649 0.02325
4 2.48012 1.00036 1.00103 0.99659 2.91693 0.02757
100 25%
2 2.39809 0.99958 1.76951 0.02430
S 3 2.76974 1.00089 0.99692 2.53899 0.02191
4 2.45635 1.00091 0.99991 1.00250 3.44525 0.02925
2 2.44536 0.99981 1.66994 0.02183
AS 3 2.65386 1.00247 1.00262 1.07048 0.02150
4 2.70620 1.00172 1.00201 0.99843 2.67907 0.00857
100 40%
2 2.41738 1.00107 2.18050 0.02166
S 3 2.68917 1.00323 1.00256 1.38081 0.02129
4 2.71529 1.00114 1.00256 1.00172 8.08371 0.00843
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M3197 3 A1 MSE 1agMAPE ijeanuaaiamaoutania ya

v a g
mﬂszmmmmwnmmm

n & Wms p MSE MAPE
Bo B B Bs

2 1.74996 1.00120 0.39008 0.01554
AS 3 2.02346 0.99840  1.00205 0.38849 0.01706
4 1.98659 099603  1.00290  1.00173 0.33137 0.00663

20 5%
2 1.45226 1.00162 0.56902 0.01792
S 3 1.63617 1.00067  1.00061 0.43310 0.01680
4 1.98753 0.99606  1.00290  1.00171 033163 0.00665
2 1.63414 0.99982 0.43986 0.00470
3 2.02068 0.99793 1.00189 0.27941 0.00464

AS

4 1.99065 098988 1.00780  1.00127 1.25688 0.07729

20 25%
2 1.61891 0.99970 0.44382 0.00472
S 3 1.97640 0.99858  1.00199 0.50993 0.00460
4 1.65045 1.00035  0.99993  1.00019 1.28260 0.07712
2 1.87643 0.99999 0.37292 0.00426
AS 3 2.01884 0.99811 1.00201 0.39467 0.00415
4 1.47273 1.00554  0.99610  0.99976 0.30948 0.01156

20 40%
2 1.87299 0.99916 1.10507 0.00438
S 3 1.84585 099872 1.00208 0.78022 0.00352
4 1.64350 1.00098 099952 0.99995 032463 0.01153
2 1.79512 0.99913 0.11743 0.01228
AS 3 1.75649 099992 0.99941 0.14119 0.00479
4 1.85773 1.00023 1.00032  0.99909 0.13449 0.01176

60 5%
2 1.79077 0.99925 0.11800 0.01233
S 3 1.77262 0.99935 1.00016 0.13773 0.00458
4 1.82959 1.00059  0.99967  0.99892 0.14245 0.01190
2 1.77844 1.00011 0.14113 0.01138
AS 3 1.83196 1.00002  0.99987 0.13595 0.00388
4 1.85604 1.00016 ~ 1.00070  1.00090 0.52663 0.01192

60 25%
2 1.75639 0.99964 0.15467 0.01163
S 3 1.76317 0.99900  0.99946 0.34891 0.00386
4 1.85535 1.00035 1.00058  1.00110 0.63182 0.01208
2 1.80416 1.00012 0.14373 0.00356
60  40%  AS 3 1.85593 1.00004  1.00031 0.17765 0.00318
4 1.92445 1.00105 1.00105  1.00163 224518 0.00473
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M5190 3 (99)

n & Wms p Alszanamesifimes MSE MAPE
Bo B B> Bs
2 1.78549 0.99952 0.15837 0.00344
60 40% S 3 1.90575 1.00062 0.99988 0.24275 0.00344
4 1.91715 0.99832 0.99828 0.99787 3.80477 0.00518
2 1.81593 0.99953 0.17845 0.01580
AS 3 1.79638 0.99953 1.00005 0.19958 0.01436
4 1.75431 1.00008 0.99985 1.00023 0.20045 0.01708
100 5%
2 1.73211 0.99937 0.18479 0.01762
> 3 1.72195 0.99925 1.00098 0.21068 0.01566
S 4 1.74583 0.99993 0.99955 1.00024 0.20230 0.01729
2 1.78183 1.00017 0.20020 0.00787
AS 3 1.76106 0.99991 1.00103 0.49994 0.01360
4 1.82725 1.00083 1.00075 1.00334 5.27378 0.01086
100 25%
2 2.39809 0.99958 1.76951 0.02430
S 3 2.76974 1.00089 0.99692 2.53899 0.02191
4 2.45635 1.00091 0.99991 1.00250 3.44525 0.02925
2 2.44536 0.99981 1.66994 0.02183
AS 3 2.65386 1.00247 1.00262 1.07048 0.02150
4 2.70620 1.00172 1.00201 0.99843 2.67907 0.00857
100 40%
2 1.79367 0.99948 0.28098 0.00635
S 3 1.85060 0.99769 0.99800 6.72410 0.01261
4 1.85879 0.99932 1.00126 1.00332 3.92437 0.00746
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