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Abstract

Besides multicollinearity, outliers
also constitute a problem in the mul-
tiple linear regression analysis. We pr-
opose three new estimators of the robu-
st ridge regression in the presence of
multicollinearity and outliers, which c-
alled the Ridge Least Trimmed Squ-
ares, Ridge MM and Ridge Least Abs-
olute Value estimator .For this purpose,
a simulation study is conducted in order
to see the difference

between the proposed methods and
the existing methods in terms of their
effectiveness measured by the mean
squares error. The performances of the
proposed methods are examined for
different percentages of outliers and
different degrees of multicollinearity.
The results show that the proposed est-
imators are better than six of the existi-
ng methods in the presence of multi-
collinearity and outliers
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P (0] n|p oLS MM Ridge | RLTSO | RMMO | RLAVO | RLTS1 | RMM1 | RLAV1
0.10 0 20 | 4 | 0.8131 0.8396 0.8151 | 0.8084 | 0.8140 0.8117 0.8057 | 0.8083 0.8070
0.10 0 20 | 8 | 1.1179 1.3832 0.8783 | 0.8708 | 0.8753 0.8728 0.8369 | 0.8382 0.8376
0.10 0 40 | 4 | 0.8139 0.8222 0.8471 | 0.8390 | 0.8463 0.8412 0.8398 | 0.8428 0.8410
0.10 0 40 | 8 | 0.9749 1.0120 0.8717 | 0.8718 | 0.8713 0.8708 0.8565 | 0.8570 0.8564
0.10 | 0.05 | 20 | 4 | 0.9793 0.8913 0.8916 | 0.8784 | 0.8809 0.8773 0.8671 | 0.8671 0.8669
0.10 | 0.05 | 20 | 8 | 1.5027 1.3429 1.0079 | 0.9469 | 0.9479 0.9496 0.9017 | 0.9006 0.9044
0.10 | 0.05 | 40 | 4 | 0.9349 0.8790 0.9267 | 0.9284 | 0.9332 0.9274 0.9201 | 0.9218 0.9200
0.10 | 0.05 | 40 | 8 | 1.0969 0.9606 0.9643 | 0.9460 | 0.9466 0.9455 0.9406 | 0.9391 0.9407
0.10 | 0.10 | 20 | 4 | 1.0169 0.8914 0.9456 | 0.9310 | 0.9330 0.9307 0.9251 | 0.9251 0.9260
0.10 | 0.10 | 20 | 8 | 1.4262 1.1789 1.0381 | 0.9714 | 0.9706 0.9745 0.9529 | 0.9509 0.9573
0.10 | 0.10 | 40 | 4 | 0.9842 0.9050 0.9679 | 0.9661 | 0.9681 0.9644 0.9591 | 0.9586 0.9583
0.10 | 0.10 | 40 | 8 | 1.1548 0.9541 0.9945 | 0.9655 | 0.9660 0.9646 0.9624 | 0.9599 0.9632
0.10 | 0.15 | 20 | 4 | 1.0710 0.9269 0.9776 | 0.9569 | 0.9595 0.9584 0.9495 | 0.9490 0.9511
0.10 | 0.15 | 20 | 8 | 1.5462 1.2892 1.0902 | 1.0024 | 1.0000 1.0064 0.9790 | 0.9761 0.9835
0.10 | 0.15 | 40 | 4 | 1.0247 0.9278 0.9805 | 0.9761 | 0.9773 0.9735 0.9661 | 0.9661 0.9656
0.10 | 0.15 | 40 | 8 | 1.1657 0.9588 1.0117 | 0.9807 | 0.9807 0.9794 0.9803 | 0.9789 0.9822
0.80 0 20 | 4 | 14401 1.5337 0.9222 | 0.9416 | 0.9245 0.9346 0.7430 | 0.7431 0.7431
0.80 0 20 | 8 | 2.0618 2.6239 1.0711 | 1.0520 | 1.0634 1.0625 0.8043 | 0.8062 0.8058
0.80 0 40 | 4 | 1.1354 1.1701 0.8734 | 0.8894 | 0.8750 0.8833 0.7918 | 0.7919 0.7914
0.80 0 40 | 8 | 1.5341 1.6465 0.9560 | 1.0086 | 0.9633 0.9840 0.8352 | 0.8256 0.8301
0.80 | 0.05 | 20 | 4 | 1.3326 1.1201 0.9588 | 0.9025 | 0.8984 0.9054 0.8350 | 0.8349 0.8362
0.80 | 0.05 | 20 | 8 | 3.5059 3.4864 1.5133 | 1.2405 | 1.2379 1.2935 0.8919 | 0.8885 0.9026
0.80 | 0.05 | 40 | 4 | 1.1096 0.9588 0.9419 | 0.9110 | 0.9097 0.9111 0.8894 | 0.8895 0.8894
0.80 | 0.05 | 40 | 8 | 1.7087 1.2560 1.0857 | 0.9786 | 0.9492 0.9727 0.9043 | 0.8961 0.9034
0.80 | 0.10 | 20 | 4 | 1.5166 1.1420 1.0721 | 0.9576 | 0.9480 0.9670 0.8911 | 0.8900 0.8941
0.80 | 0.10 | 20 | 8 | 3.6091 2.8962 1.5557 | 1.1996 | 1.1731 1.2280 0.9354 | 0.9284 0.9431
0.80 | 0.10 | 40 | 4 | 1.1916 0.9598 0.9900 | 0.9420 | 0.9420 0.9424 0.9271 | 0.9273 0.9270
0.80 | 0.10 | 40 | 8 | 2.0267 1.1910 1.2037 | 0.9838 | 0.9583 0.9856 0.9333 | 0.9268 0.9351
0.80 | 0.15 | 20 | 4 | 1.9957 1.2527 1.2111 | 0.9908 | 0.9885 1.0138 0.9149 | 0.9152 0.9185
0.80 | 0.15 | 20 | 8 | 6.2917 3.9141 2.1876 | 1.4482 | 1.4215 1.5090 0.9625 | 0.9592 0.9717
0.80 | 0.15 | 40 | 4 | 1.4955 1.0140 1.0893 | 0.9590 | 0.9558 0.9643 0.9417 | 0.9416 0.9421
0.80 | 0.15 | 40 | 8 | 1.8058 1.0905 1.1537 | 0.9691 | 0.9598 0.9762 0.9523 | 0.9488 0.9567

14




Al gy Jhaad) & jaia G 45 e Al o

duay )8 saali /i

BlSlaall il gl asea (o &paiall MSE 2 :(V) Jgaa

p o n|p oLs MM Ridge | RLTSO | RMMO | RLAVO | RLTS1 | RMM1 | RLAV1
0.90 0 20 | 4 | 2.3173 2.5059 1.1781 1.2231 1.1836 1.2059 0.7367 | 0.7363 0.7363
0.90 0 20 | 8 | 3.5649 5.2811 1.4676 1.4603 1.4647 1.4459 0.8170 | 0.8176 0.8163
0.90 0 40 | 4 | 1.5806 1.6597 0.9971 1.0448 1.0029 1.0288 0.7869 | 0.7856 0.7860
0.90 0 40 | 8 | 2.5868 2.8703 1.2361 1.3790 1.2589 1.3209 0.8390 | 0.8218 0.8299
090 | 0.05 | 20 | 4 | 2.9438 2.1303 1.4212 1.1846 1.1471 1.1979 0.8173 | 0.8162 0.8176
090 | 0.05 | 20 | 8 | 7.6452 6.7724 2.6388 1.9234 1.8752 2.0233 0.8911 | 0.8859 0.8993
0.90 | 0.05 | 40 | 4 | 1.9043 1.3318 1.1654 | 1.0041 0.9723 1.0053 0.8741 | 0.8736 0.8742
0.90 | 0.05 | 40 | 8 | 2.7137 1.7354 1.3698 1.1288 1.0440 1.1072 0.9014 | 0.8898 0.8989
090 | 0.10 | 20 | 4 | 2.2739 1.4348 1.2382 1.0125 | 0.9999 1.0320 0.8753 | 0.8750 0.8768
090 | 0.10 | 20 | 8 | 6.8453 4.7746 2.5264 | 1.6339 1.5858 1.7448 0.9350 | 0.9287 0.9466
0.90 | 0.10 | 40 | 4 | 1.8046 1.1174 1.1591 | 0.9665 | 0.9563 0.9763 0.9195 | 0.9194 0.9198
0.90 | 0.10 | 40 | 8 | 4.1364 1.7489 1.7910 1.1265 1.0513 1.1483 0.9265 | 0.9196 0.9292
090 | 0.15 | 20 | 4 | 2.4647 1.4503 1.3422 1.0421 1.0265 1.0628 0.9134 | 0.9127 0.9150
090 | 0.15 | 20 | 8 | 6.2829 5.2804 2.4266 1.6390 1.5885 1.7486 0.9813 | 0.9752 0.9960
090 | 0.15 | 40 | 4 | 1.8776 1.0835 1.2002 | 0.9686 | 0.9629 0.9815 0.9396 | 0.9395 0.9401
0.90 | 0.15 | 40 | 8 | 2.1617 1.1658 1.2567 | 0.9848 | 0.9689 0.9951 0.9519 | 0.9478 0.9564
0.99 0 20 | 4 | 31.9975 | 36.4880 10.3844 | 11.7096 | 10.5583 | 11.0726 | 0.6895 | 0.6880 0.6882
0.99 0 20 | 8 | 76.1518 100.4933 | 22.7745 | 22.3102 | 22.6176 | 22.5651 | 0.7740 | 0.7742 0.7740
0.99 0 40 | 4 | 10.8216 11.7394 | 3.7121 | 4.2601 3.7845 4.1103 0.7617 | 0.7600 0.7611
0.99 0 40 | 8 | 181969 | 20.7242 | 5.5040 6.8381 5.7033 6.2788 0.8223 | 0.8033 0.8125
0.99 | 0.05 | 20 | 4 | 27.7675 18.3207 | 8.9515 6.0748 | 5.4423 6.1074 0.7879 | 0.7871 0.7877
0.99 | 0.05 | 20 | 8 | 99.1518 | 81.5700 | 27.0804 | 16.1172 | 15.7365 | 17.5419 | 0.8598 | 0.8557 0.8658
0.99 | 0.05 | 40 | 4 | 6.4479 3.3951 2.4899 1.6007 1.4443 1.6304 0.8635 | 0.8633 0.8637
0.99 | 0.05 | 40 | 8 | 29.5995 14,9201 | 8.5971 5.0335 | 3.8246 4.7861 0.8821 | 0.8701 0.8783
0.99 | 0.10 | 20 | 4 | 46.5820 | 22.4820 15.3776 | 7.4852 6.4750 8.1684 0.8451 | 0.8447 0.8463
099 | 0.10 | 20 | 8 | 43.1532 | 27.8946 12.5218 | 6.3934 | 6.0303 6.9070 0.9208 | 0.9152 0.9297
0.99 | 0.10 | 40 | 4 | 9.6421 3.0543 3.4026 1.4433 1.3083 1.5487 0.9069 | 0.9070 0.9065
0.99 | 0.10 | 40 | 8 | 19.4912 | 5.9537 5.9555 2.2297 1.7881 2.3087 0.9162 | 0.9095 0.9168
099 | 015 | 20 | 4 | 22.0120 | 8.7210 7.1229 2.9219 | 2.7006 3.2994 0.8910 | 0.8907 0.8923
099 | 0.15 | 20 | 8 | 100.4827 | 64.7210 | 29.8878 | 13.7794 | 12.9802 | 15.7823 | 0.9427 | 0.9382 0.9566
099 | 0.15 | 40 | 4 | 13.9585 | 3.2976 4.7770 1.4681 1.3235 1.6832 0.9324 | 0.9327 0.9326
0.99 | 0.15 | 40 | 8 | 355075 | 7.8809 10.3974 | 2.3971 1.9656 2.7794 0.9304 | 0.9277 0.9331
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