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Adaptive M-estimation using
Selector Statistics in Location Model D
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Abstract

In this paper we introduce some adaptive M-estimators using selector statistics to
estimate the center of symmetric and continuous underlying distributions. This
selector statistics is based on the idea of Hogg(1983) and Hogg et. al. (1988) who
used averages of some order statistics to discriminate underlying distributions. In this
paper, we use the functions of sample quantiles as selector statistics and determine
the suitable quantile points based on maximizing the distance index to discriminate
distributions under consideration. In Monte Carlo study, this robust estimation method
works pretty good in wide range of underlying distributions.
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a # a=0.01 a=0.02
B8 %k B8=0.04| B=0.05 | £=0.06 | £=0.04 | B=0.05 £=10.06
A A" | d\ | do| dy | dy | dy | dy| dy | do | dy| dy | dy | dy

7’=0.18- 1111587 {1156 | 456 {1219 | 375 | 807 | 706 | 801 | 758 | 817 | 697
y=0.20 (1104|629 1138|496 | 1197|403 | 831 | 701 | 817 | 775 | 827 | 738
y=0.22 |1086|663 | 1108 | 535 |1157 | 431 | 845 | 691 | 822 | 778 | 825 | 766
y=0.24 1056|688 1065 | 572 | 1103|460 | 846 | 675 | 817 | 761 | 812 | 781
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AR I(CON), EAN2EEZ(LOG), AFE 3¢ t-2X(TOHAR FAAEY 54 all
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3 FATE eI Y8 n=40712 EES ALE3e] 40008 9] vHEo] &% =
o Wstel me WEFE SN 0AS A SALINOR), FRAEe wg M LARE
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Hub(1.5), H<4.0 3%

AH = {Hub(O.S), 4.0< H<5.0 3% (3.1
Hub(0.5), H>5.0 3%
Tuk(7.5), if H<4.0 3%

AT = { Tuk(6.0), if 4.0¢ H<5.0 3% (32)
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<¥& 3.1> Huber M-FA %9 323 £

Hub(.5) Hub(1.0) | Hub(1.5) Hub(2.0)
NOR 1.2625 1.1073 1.0371 1.0140
CON 1.4789 1.3330 1.2959 1.3237
LOG 3.4818 3.1946 3.2090 3.0177
T3 1.5695 1.5207 1.5824 1.6862
DE 1.1652 1.3226 1.4653 1.5888
CA 2.1553 2.5465 2.9927 3.5208
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<F 32> Tukey M-FAZ HZx BAF
Tuk(3) Tuk(6) Tuk(9) Tuk(12)
NOR 1.2930 1.0160 1.0040 1.0013
CON 15156 1.2780 1.3760 1.4802
LOG 55375 3.1815 3.0296 3.0542
T(3) 1.7098 1.5904 1.7489 1.8799
DE 1.4037 1.4946 1.6383 1.7531
CA 2.2245 2.5891 3.2365 3.9847
<E 33> H e W3l g e
H?k 4.0-4.14.5-5.15.0-5.|15.5-6.16.0-6.16.5-7.|17.0-7.{7.5-8.|8.0-8.
4.0< 85>
i 5 0] 5 0 5 0 5 0 5
NOR 2884 793 | 247 63 8 4 1 0 0 0 0
LOG (1747|1208 | 649 | 257 85 37 8 8 0 1 0
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CA 5 13 39 62 102 | 124 | 148 | 157 | 172 | 165 |3013
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(MSE)x 10%e] 2712 <& 41>¢ 2FH7F FoixAt. a8z =AM ALgd" scalegt
MAD/ 67458 AH&3 T 99 2odd ZAHE goksid b 2o

(1) 3¢ M-FAH%A AHS ATE FHHAS EXdo dsf £& 285 7IAS ¢ & dv &
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(2) ¥H-¢ F4%FA Hub(1.25)Tuk(4.82), HCFoll 71¥& me &
_g Lo YARFERAME Hub(125)7h 7H8 & 24 Foln, RE
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e
Hd

NOR| TE |LOG| CU |CON | T@3) | DE | SH | CA

B

Mean 2408+ | 3020* | 8249 | 7221 | 4365 | 7384 | 4919 - -

Med | 3662 | 4432 | 9653 | 6563 | 4265 | 4409 | 3190%| 15598 | 6793

Hub(1.25) | 2629 | 3217 | 7586« | 5062* | 3186* | 3795 | 3289 | 16473 | 8836

Tuk(4.82) | 3066 | 3726 | 8412 | 5538 | 3480 | 3893 | 3224 | 12986 | 6174

HC 2743 | 3352 | 7849 | 5137 | 3203 | 3787+ | 3301 | 13462 | 6931

AH 2625 | 3216 | 7625 | 5117 | 3327 | 3802 | 3304 | 14779 | 7712

AT 2612 | 3205 | 7770 | 5158 | 3229 | 3840 | 3315 {12956%| 6101

1) MSE#& dA dojxd MSEZLE 100008 & R olc}.
2) ;{ww MSE7} SHe} CA9 2% UF & gol Yooz - 2 ZAsHT
3) A¢" FAFE Fol MSEge] 713 e FAFE «2 EASAG
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