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Abstract

Robust scale estimation with unknown location parameters which is called general median abso-
lute deviations (GMAD) was proposed based on a robust scale estimation with location parameters
of 0 (improved median absolute deviations FQ,) given by Smirnor-Shevlyakov in 2014. The data
analysis showed that FQ, loses robustness when location parameters are unknown, but GMAD is
robust when location parameters are zero or unknown.
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FT 1 R 2 R M G (X ) = F (XT‘bj a>0, XH a fRRESH.

Huber £ 1981 4 [2]5tdatH, TEA =L B MIRl 3% L0 FrR L A b, M 2 LAy 1%~10%,
FEHREN T L m AR I R B A, f: DU R (interquartile range) 1QR = FUY (3/4)— FUY (1/4), Hifir
#4434 i % (median absolute deviation) MAD =med |x — x| (med FaRfide, F). IQR fliiHAEx#rsy
AR L, B 5% s (breakdown  point) fi i AT 25%. 1QR &5 [R5 FR 2041, 3 1ot rsi B e 7] ik 50%,
ETRCA 37%, ST AERTAR A WANTE A

Rousseuw-Croux £ 1933 4 [3]{# 4% P4 43437 18] #1.(0.25 quantile of the distances) {|Xi - X |} et T AN
R 0D R A B U Hh A5 4 75 12 5 (double median of the pairwise distances) S, » ik 0:

S, =cmed, {medj |xi = X; |}

Hr ¢ R mET-
N VY47 5 H5 EE B (lower quartile of the pairwise distances) Q, » FIATUA:

Q, ={|xi—xj|,i< j}(k), kz{gj, h=[g}+1,

BT B B R IE 3 50%, S, HIE AR IA F 58%, Q, FIIA ] 82%.
Smirnor-Shevlyakov fE 2014 4E[415F X0 EZ 40y 0 I, FET Q, #&HH 1 ek 1) v Az B 45t 72
(refinement of the median absolute deviation), B4 FQ,, HEEN:
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12 - o?
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Ko HEWZEL 1=12 1 H1H MAD = med|x x| S ve . v =X ko024,

X. —med ( x
| B2 2 I, MAD = med, |x, —med x|, Vi = >/ 1v|e g )V _W(Z())’ k=0,2,4 .’f GMAD" fl GMAD"?

iF N GMAD.

MAD = med [x-X|, FIFFAIIME X, it ue frﬁMADzmedi|xi—medjxj|, FAREA RO EL, ATE o
PTG TR TP A B AR i ZE K, AT RES BN, XA A0 e & SRR, AR R A
HRT R AR
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IF(X;T’F):IimT((l—t)F+tAx)—T(F)’

t—0 t
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P(x«<x)=F(x—a):(1—g)¢(x_9J+g¢f51€j

o, c

Horh g (-) FRARMEIES AT REL & > 02— AN HBUNOEL ARRLT 57 5 WA AE A= S BT o5 7y EE
i, W o® WRELL of KVF2(EUMF£). BT HLE HBLIER 1%~10%, #2560 ¢ B 0.1.
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Figure 1. Scale estimators based on the mean of the
standard normal distribution
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Figure 2. Scale estimators based on the mean of the
contaminated normal distribution
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Figure 3. Scale estimation based on the gamma distri-
bution of the shape parameter is from 0 to 1
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Figure 4. Scale estimators based on the Gamma distri-
bution of the shape parameter is from 1 to 2
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Figure 5. Scale estimators based on the gamma distri-
bution of the shape parameter is greater than 2
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H I3 YREABSHa =0, HAnABHELIRL 10,000 K45

Hi7¢ 1 A4, RSN O (32T5 M IEA A, ffiiHE FQ. GMADY . GMAD® fifiit & 2%
IRV T LAt 2 2200, #ARGT . FEe DU A vk B A v RURE A i 22t B 7E ] 2K SZ T T Y

L2 RNBREE =2, RESHA=1RHHEN, it E FQ. GMADY . GMAD® fiiit R ¥
BN R PE R IR AT . b GMADY L FQ #FE, FQ H GMAD® 4, Qi T Al & Z i .

%3 WMIERE T, THE FQ R, fhitE GMADY BA FQ, HRFalE. ffitE
GMAD fli 1 ] St e f v B 258G, (H7E Al RS2 Ta Y .

EHER T AL, XHTME 0 B, FESZT5 R RS A A 0L T, FQ 5 GMDA st Z=AZ .
EARIER AT TSR, WERIRSECN 2 BS54, FQ 5 GMDA T, Faf#t: FQ EA W
GMADY #f, {HLLGMAD® Bitf. fEFa¥rAnth, it & FQ AE¥fafd, fhitE GMADY AL FQ, fH
WRAAfE. (TR GMADY flitH RS H O Rafie v B2 e, (H 7 o] AR 2 Y Py

Table 1. The mean of contaminated normal distribution is 0 (¢ = 10%, o = 1, o« = 30)
i 1. ¥IMEA 0 MR SRIEDS (e = 10%, 0= 1, o« = 30)

Mean Standardized variance

SD IQR MAD Q, FQ &mAD® GMAD® SD IQR MAD Q, FQ G&MAD®  GMADY

10 1204 1.836 0.746 0.712 1.036 1.026 0.959 0.414 0.600 0.249 0.219 0.280 0.286 0.283
20 1.265 1.450 0.736 0.604 1.032 1.025 0.998 0.318 0.368 0.178 0.122 0.196 0.197 0.198
50 1310 1526 0.733 0.544 1.032 1.031 1.020 0.214 0.246 0.119 0.067 0.127 0.128 0.128
100 1.327 1.457 0.730 0.525 1.033 1.032 1.027 0.156 0.169 0.084 0.044 0.090 0.090 0.090

Table 2. Gamma distribution (o =2, 4 = 1)
F2 MESH(@=21=1)

Mean Standardized variance

SD IQR MAD Q, FQ &mAD® GMAD® SD IQR MAD Q, FQ G&mMAD®  GMAD®

10 1.272 1971 0905 2300 1.182 1.053 1.272 0.433 0.728 0.338 0.545 0.389 0.354 0.434
20 1.343 1.656 0.916 2.282 1.203 1.090 1.343 0.330 0.483 0.250 0.381 0.278 0.252 0.330
50 1.383 1.780 0.923 2.281 1.215 1.113 1.383 0.211 0.322 0.160 0.243 0.175 0.160 0.211
100 1.400 1.715 0.926 2.279 1.220 1.120 1.400 0.155 0.226 0.115 0.171 0.125 0.114 0.155

Table 3. Exponential distribution (4 = 1)
F3 wEBS™WA=1)

Mean Standardized variance

SD IQR MAD Q, FQ &mAD®” GMAD® SD  IQR MAD Q, FQ GMAD®  GMADY

10 0.873 1.216 0.608 0.439 1.081 0.779 0.627 0.359 0.529 0.251 0.181 0.385 0.298 0.253
20 0936 1.038 0.624 0.358 1.069 0.797 0.650 0.280 0.341 0.183 0.098 0.271 0.213 0.182
50 0970 1.124 0.629 0.314 1.060 0.801 0.662 0.188 0.233 0.117 0.053 0.172 0.136 0.117
100 0.984 1.085 0.632 0.301 1.061 0.804 0.667 0.134 0.162 0.084 0.035 0.122 0.096 0.083
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M o
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