goooboooogn
0 404 0 19800 71-89

71

S (HoOINZ FHTE =TT 2

sub - samplimgh @ Jo B

i =¥% KE B

§1. 3 U &<

ERAH S5 oBFrET o BB AoBRANARE 2 035
ARODRKAVTH3 L6 (NoWEELEBE T, 20
TR, B—Bhonns ¥, BAEL o BEAPoKE R
L BRTRCE ), " sub-sampling”, F 75 bt Lo ALK
o subsample R A LT b3 HHAELHE T, Lond
53t HBVATIoTHD. o HmIABEL” ~BRLTER
BHE (BIRD) ooz, MEBoF v FH & 5 n 3.

§a2 <, RESHLABERY b 3 BHLLH%0 D<)
Hr oMby, $3<, “FHE o MTITFTNEE
NT3. §4, Bk §5 T sub-somplimgsh B L L HLeA L,
THERE N oF o, o vottBednil

=Ty, 86 T, Pﬂ%ﬂf\,’iiL&";‘I"_.L"(f/g/fid')q/ﬁb:}ilt




72

ST HERD T =YD,

§2. REEWoonzRI#E ~ 4#EoRE -~

AEEBoBS LA L, RESH oD N2 3E-H
SR AL s -G oria 3. (d AE TR Dawidl2d,
tp- 146~ 147, Mosteller amd Tuhey [127, pp. 207 ~208, Bormett omd
Lewis [13, pp. B8 ~ 160, pp. 169~171, Gimamadesikam [63, 3R pp.my~ut,
1 k) [16],‘§4ﬁ'h k) {ﬂﬂfh 20 Ve S T OREt VLol
S hd3toms, @ RESNM T H3 VYR 0
R ofho "EAE” c2nh, oo srdben 3 o eada
R, BN BFSANLY. L L, ARAEIR, BEY T - ) =
k3 "HaET omBAILY T, N33 Xad o snBdo
Akvnd e he, cnd < EET AT HEBF K
OONRAFRRNELE 660 LE L LB~ T3 L
=& phA 3,

HHED b} 3 BB AR OD N AL HE L LT3 M- #
PR ORI BCELA T &, et AL =33 3
= RAEoHRL O ALHEETALEEE,. (HE o &5

ZNh 3B, ;—fLﬁﬁ: 3, Huber 9 "Fkoyom\ 2" 'V&Q(%.m T3 2




73

F40, G o MAD ( Mediam Absolute Deviatiom) % £ fl v T, K
By~ HEENTE 2 n 3 (b KBHD3I). 3£, RE-
B L1 MAD s RL R uS 3. Lo, MADRA
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Table A. Np(number of pairs in the same group) and
correlation coefficients between 82's

(n=9, k=3)
‘ Np 0. 2 3 5 9
(3,0,°) 2/3= 20/27= T/9= 23/21= 1.00
0 .667. LTh1 778 .852
(3,1,+) " .u73 617 ThL 1.00

S5TT .
(stgggggd) (.005) (.006) {.006) (.006)

NOTE: Figures for (3,1,¢)-estimators are obtained
from sampling experiment(iteration=160000).
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1-3® v No=0, 1-2B T Np=5, 2-3W\ v N,=2.
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Table B. Correlation coefficients between (3,1,1)~ subsample escimators
and efficiencies of (3,1,r)-estimators to sample variance

sample size n 9 12 15 18 21
correlation
coefficient o .473 .514 .561 .573 .588
(standard
error ) (.005) (.004) (.006) (.007) (.010)
efficiency
of (3,1,r)
1 .500 .545 .571 .588 .600
T 2 .68 .72 .73 .75 .76
[%52) .83 .89 .92 .94 .95

NOTE: Coefficients are obtained from sampling
experiment (iteration= 50000~100000) .

L3 = Krkmmo FEL o Bl , Y= (m-)/2 3.
&ﬁﬁvnﬁvﬂyf,mbj%n%%fﬁﬂiﬂ7”3ﬂ
wNF 3 TR Y.
EHRErATIRE W~ 3 B, Ho T<To (3,1.¢)
- W EE o M L~ 917—..'7*:7-"‘}1,,’ - 2T, Doavid[3)
0F2 v N o L YT, (3,1,\»)»-#%.55’;3_@357'373&11%\
ﬂﬁisﬁmm%mﬂﬁiﬁps3imémk)%ﬂﬁiﬁ
tn3csoWIF rov1oBEoyFT T, coMEn, #
EEoONATATROI B0 0 TH3.

fcim, o B )t rMELEL, D, ‘%
RV EFULOFToanbo Fi)e F1) 24 %5 (MSE D ¢
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) -#EE e foni 02HRBLLEEL 3RS
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Table C. Examples of unbiased and robust estimators of ©

BL : Best linear unbiased estimator of ¢

G : Gupta's estimator

BL1l : BL for 1 observation removed at each end
Gl : G for 1 observation removed at each end
GINI: Gini's mean difference x const.

IQ : Inter quartile range x const.

RSr : Square root of (3,1,r)-estimator x a(r)

a(r) = (1-Var((3,1,r)-estimator)/(8c*))7}

Table D. Mean and MSE of the estimators in Table C for sample size n=15
when one observation is N(A,1) and the others from N(0,1)

MEAN MSE

A 0.0 2.0 3.0 © 0.0 2.0 3.0 ©
BL 1.000 . 1.122 1.248 L .366 .586 - 1.085 ©
G 1.000 1.120 1.240 L .367 .576° 1.037 o
GINI 1.000 1.115 1.223 L] .376 .559 .943 L]
BL1 1.000 1.089 1.129 1.144 - .460 .602 .725 .803
Gl 1.000 '1.084 ©41.¥18 . 1.131 - 476 .603 .698. .752
IQ 1.000 1.071 1.090 1.093° .811 .960 1.022 1.038
RS1 1.000 1.104 1.173 1.22 .653 .861 © 1.123 1.73

(.004) (.004) (.004) (.013) (.019) (.023)
RS7 0.998 1.105 1.174 .398 .551 .780

(.003) (.003) (.003) (.007) (.011) (.015)

NOTE: Figures for BL~IQ are calculated from the moments of the
order statistics.(cf. David(1979) in Robustness in Statistics
and Selected Tables in Mathematical Statistics(1977) )
Figures for RSr are obtained from sampling experiment
(iteration=5000).

AR Y 1 AR 0 A BER T3 vty BET
3 o= 3L ,.5ub—sw§>\~.m3;£\,nl&tﬂr§ EHTH3I LW
T H/AF LW L

Bt , BATTLOBE =, CARY"ETFT LR L

Mo s WELInk .
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Fig 1. Mean of the estimators in Table C

0.0°

00 1o 20 3.0 A
Fig 2, MSE of the estimators in Table C
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