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Comparison of some robust methods for estimating the Poisson

regression model using simulation

Abstract

The Poisson regression model is one of the important counting models,
as it was used to model many economic and health phenomena, traffic
accidents, and others. In this research, the Poisson regression model is
estimated in the case of the presence of outliers, where a Monte Carlo
simulation study was conducted, to compare the robust estimators (M,
S, MM) with the usual estimator, which is the method of Maximum
Likelihood Estimator (MLE), and the results of the simulation were shown
depending on comparison criteria (MSE, MAE) The robust (M) method is
more efficient than the rest of the robust methods, as well as the
conventional method of estimation (MLE).

Keywords: Poisson regression, M estimators method, S estimators
method, MM estimators method.
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25 MSE 1.50028 1.04742 1.49599 1.38257
MAE 1.74171 1.48303 1.74031 1.68178
15% 50 MSE 1.47195 0.85684 1.47007 1.33238
MAE 1.7359 1.37523 1.73488 1.64577
100 MSE 1.45851 0.65442 1.45963 1.29765
MAE 1.71882 1.2758 1.7277 1.5233
25 MSE 1.52413 1.15095 1.52627 1.46185
MAE 1.74557 1.54687 1.7564 1.72727
20% 50 MSE 1.50953 1.0033 1.50619 1.36514
MAE 1.75717 1.46147 1.74971 1.6609
100 MSE 1.50169 0.81627 1.50134 1.28341
MAE 1.74983 1.36588 1.73999 1.64722

b Nl d g g At S e g2 AN g gl Aas a3 Y 5 Pollution Rate oielSH Laial sa PR 2
LOmomedill G petall & XS Alan) e
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2023 o / J9l 08—y aallg dlg)l ddadl

Adla>Vl pgla)| s

(11) &1 Dy dabiall 3511l MAE's MSE o (3) s
PR e T s MLE M s MM
Size

s MSE 23441 214388 | 2.2826 | 2.26486

MAE 253997 | 2.39721 | 2.50445 | 2.48419

L0% 0 MSE 227399 | 2.06369 | 2.20369 | 2.20181
MAE 256184 | 2.40813 | 2.52054 | 2.50908

100 MSE 223046 | 2.01891 | 2.15567 | 2.17831

MAE 256769 | 2.40434 | 2.52533 | 2.53172

25 MSE 240046 | 2.18482 | 2.32485 | 2.34095

MAE 2.71563 256773 | 2.67315 | 2.67453

155 0 MSE 228615 | 2.08078 | 2.21414 | 2.22948
MAE 258631 | 2.44546 | 2.54586 | 2.54717

100 MSE 227052 | 2.05638 | 2.20108 | 2.2299

MAE 258274 | 242552 | 2.55423 | 2.5692

s MSE 243498 | 2.19929 | 2.36014 | 2.38575

MAE 274042 | 2.58889 | 2.69938 | 2.7088

J0% 0 MSE 2.31903 2.09456 | 2.24775 | 2.27214
MAE 2.60992 | 2.46561 | 2.57084 | 2.57981

100 MSE 230818 | 2.06587 | 2.23684 | 2.26741

MAE 2.61503 246647 | 2.57619 | 2.59311

(111) &) Dy Abiseall 3511l MAE S MSE o8 :(4) Jsi
PR SIS | e MLE M s MM
Size

s MSE 293018 | 021094 | 2.86704 | 1.69096
MAE 273804 | 061685 | 266965 | 1.90724
Lo% 0 MSE 279065 | 020090 | 273051 | 1.61044
MAE 260765 | 058748 | 2.54252 | 1.81642
100 MSE 265776 | 019133 | 2.60049 | 1.53375
MAE 248348 | 055950 | 242145 | 1.72992
s MSE 318131 | 042035 | 3.11315 | 2.74179
MAE 287539 | 080812 | 2.80877 | 2.61763
155 0 MSE 3.02982 | 040033 | 296490 | 2.61123
MAE 273847 | 076964 | 2.67502 | 2.49298
100 MSE 288554 | 038127 | 2.82371 | 2.48689
MAE 260807 | 073299 | 2.54764 | 237427
s MSE 334106 | 082904 | 3.27639 | 3.20643
MAE 296280 | 1.17237 | 290029 | 2.88347
- 0 MSE 318196 | 0.78956 | 3.12037 | 3.05374
MAE 2.82171 111654 | 2.76218 | 2.74616
100 MSE 3.03044 | 075196 | 2.97178 | 2.90832
MAE 268734 | 1.06337 | 2.63065 | 2.61539
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2023 sowod [ J9l §938—pp diallg Aol sall dbasYl polall Ao

(IV) dnly)l Alxlly dalizal 5lall MAE S MSE o 1(5) Jode
M S

PR Sample Size Criteria MLE MM
25 MSE 1.65152 1.34366 1.62324 1.54831
MAE 2.31638 2.01915 2.29742 2.23542
10% 50 MSE 1.57288 1.27968 1.54594 1.47458
MAE 2.20608 1.92300 2.18802 2.12897
100 MSE 1.49798 1.21874 1.47232 1.40436
MAE 2.10103 1.83143 2.08383 2.02759
25 MSE 1.68235 1.48050 1.65199 1.60863
MAE 2.34142 2.19273 2.32125 2.28776
15% 50 MSE 1.60224 1.41000 1.57332 1.53203
MAE 2.22992 2.08831 2.21071 2.17882
100 MSE 1.52594 1.34286 1.49840 1.45908
MAE 2.12373 1.98887 2.10544 2.07507
25 MSE 1.72722 1.51155 1.69010 1.67346
MAE 2.37198 2.22116 2.34767 2.33575
20% 50 MSE 1.64497 1.43957 1.60962 1.59377
MAE 2.25903 2.11539 2.23588 2.22452
100 MSE 1.56664 1.37102 1.53297 1.51788
MAE 2.15146 2.01466 2.12941 2.11859

(V) dusalsd! Aloelly dalizeadl 3l,all MAE 9 MSE 3 (6) Jsir

PR Sample Size Criteria MLE M S MM
25 MSE 24.80634 12.83330 24.12417 21.56363
MAE 8.97836 7.33459 8.86391 7.88489
10% 50 MSE 23.62509 12.22219 22.97540 20.53679
MAE 8.55082 6.98532 8.44182 7.50942
100 MSE 22.50009 11.64018 21.88133 | 19.55885
MAE 8.14364 6.65269 8.03983 7.15183
25 MSE 24.96664 17.33314 24.32649 23.90185
MAE 9.00648 6.90739 8.89893 8.65880
15% 50 MSE 23.77775 16.50775 23.16809 22.76367
MAE 8.57760 6.57847 8.47517 8.24648
100 MSE 22.64548 15.72167 22.06485 | 21.67969
MAE 8.16914 6.26521 8.07159 7.85379
25 MSE 25.09571 19.30146 24.50446 24.50035
MAE 9.03097 7.65601 8.93155 8.83676
20% 50 MSE 23.90068 18.38234 23.33758 23.33367
MAE 8.60092 7.29144 8.50624 8.41596
100 MSE 22.76255 17.50699 22.22627 | 22.22254
MAE 8.19135 6.94423 8.10118 8.01520
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(VI) dewoludl Aol g dabiseall 351,020 MAE 9 MSE 8! (7) Jod=

PR Sample Size Criteria MLE MM

55 MSE 124.12461 42.31230 121.09400 71.23852

MAE 19.92541 8.09803 19.70914 | 11.81062

10% 50 MSE 118.21391 40.29743 115.32762 | 67.84621
MAE 18.97658 7.71241 18.77061 | 11.24821

100 MSE 112.58468 38.37850 109.83583 | 64.61544

MAE 18.07293 7.34515 17.87677 | 10.71258

55 MSE 124.56729 49.03915 120.92441 | 77.63511

MAE 19.93840 9.34597 19.70226 | 12.85716

15% 50 MSE 118.63551 46.70395 115.16610 | 73.93820
MAE 18.98895 8.90092 18.76406 | 12.24491

100 MSE 112.98620 44.47995 109.68200 | 70.41733

MAE 18.08471 8.47707 17.87053 | 11.66182

25 MSE 125.34374 63.73220 121.31534 | 91.12018

MAE 19.94069 12.12219 19.84176 | 15.04016

20% 50 MSE 119.37499 60.69733 115.53842 | 86.78112
MAE 18.99113 11.54494 18.89691 | 14.32396

100 MSE 113.69047 57.80698 110.03659 | 82.64869

MAE 18.08679 10.99518 17.99706 | 13.64187

Ol

Lawgio 089 (MSE) Uasd! Glaspe lawgio @b O Buzg 88loeall gl Juloxs M (0

Gkl (MLE) dslaedl &l Ogulyy Hlassl z3gasl yaid (MAE) lasdl 3las

Pl sl (7) dV(2) Jslaadl @ doubgall diuall

e Okl el B9t Laygus (g 3 dmaxdl @hlall e M Ayl dudiadl - -1
8308 0atl) 3929 Al (3 Ogunl g sl Z3 903l ook pads) MLE 4o

@313 W a5 MAE Uasdl glas lawgio 089 MSE Uasdl Olas o Jawgi 08 0 -2
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