The Korean Communications in Statistics
Vol. 13 No. 1, 2006, pp. 19-27

Weight Reduction Method for Outlier in Survey
Sampling

Jin KimD)

Abstract

Outliers in survey are a perennial problem for applied survey statisticians to
estimate the total or mean of population. The influence of outliers is more
increasing as they have large weights in survey sampling. Many techniques have
been studied to lower the impact of outliers on sample survey estimates. QOutliers
can be downweighted by winsorization or reducing the weight of outliers. The
weight reduction is more reasonable than replacing one outlier by one value of
non-outliers, because it has at least one unit. In this paper, we suggest the square
root transformation of weight as the weight reduction method. We show this
method is efficient with real data, and it's also easy to apply in practical affairs.

Keywords : Qutliers; Winsorization; Weight reduction; Transformation.

1. A&

oAl (outlie)® & gtEol F2 2o Y& TAA Ha dold Qe BEe 2
St FEZALY A9 oA E X E FROZHE 2GR dHFoly A =
Aste HAAA o] FAR A3 EA A A AwEA "o oA e g A
& FRZA B9 ofe A A Bolold wastn o|Axd] ta 4% L A7
of tis] B WyEel AFHAoU, Ut AT RoldA ATH o]dx wyEe
FEZAL A&7} °1€4T111 olo] Wi ATZAAE vH Aeo|ty BEZA} A
o]z WHEo] offE o]f EH7H«l 39 2Xo tE shAo] 1, FEUEo
Az AdaEe] e, Mz E}E T2 7ME5X9) FE2EES 21, WEEY 2yY99
BI7 230 Fejo)r] wjEolr,

ol X E #eldQl o] dX|(representative outlier)9t ®)EE]H 1 o] AR (nonre-presentative

3l
outlien)2 T&% & vt vHIFHQ o)X= A 2 Y dE st LA}
= ol Ax & "atd, dddeANA FH(follow-up), ™A (imputation)® & 4}
el o3 A Eojof gk A o]AAE FEEA RAIHO YYH oA E
Tt FAAAL] vEIgY 3 Az AnE & FHGAdA HGFgojop Fr).
B %51‘?: oA ol = A o)A WS BEIE F}

zAle] ARAN o 4NE EHW A2 AL FAAA =W, 27} A
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%ﬂ]%"ﬂ’ﬂ AR ZAHE BARABE o] &3t oA I BEAE &
A e Aostat stk B AgoM EEFE <O 1> 2ol
71€ o] B X (one-side right skewed distribution)Z gko] & o|34 ¢
Azhst Al A gt
ZAME REAAN BAE 23 9 FAEAUSFE ALRSA Fstem= 7+ ®
e FtEXE BAZS dESE FAZ 2] oeew, R diF oA
AEA7F A 3A BAHE AS$E 25 A oA ddHE BEGS
o] 7AFERF F5E o AXY JdFS oS AZsA doh
o] 42 & e atr] oMol oAl tF Fejrt dasteh e B, BEE 2
2 Y1, Yer o ¥, 7t 82 ¢ (tolerance interval) [m—¢;s, m+c,s]E Holud o4
etz Aoddt o71M, me 94X FH X (ocation estimator), s& HE
(scale estimator), ¢, ¢, & AbA ZA e AN (cut-off value)olth.
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B (zanoa)

<29 1> Fa9 FE(Weighted)

Be A% 94X AE 4L A% BEYTH EEUAE oSIE ), B

3 EFAAE oA e NAT FAFSEA @A EAtE B o)F

&3 AL WEEAT. WA, B EEWA) ZWAED FAFORA 3
=2

f o

22} MAD(Median Absolute Deviation)&

MAD = median; {ly;~ median,(y;)! }.

M-estimationg 7|¥te 23 2L 7|PEAHE F= FHXEZ MADE AME3}7]
T sh}, gAY FERAAE MADEU AMRSS HYAE ALES ALES Bc}‘%‘j‘
(quartile method)ell 2]&] ol 4x& AHAsA Aot F, [gs—¢d) qstec.d,]) E
oAUt FAE o|AAZ At AV, g€ FTAF Qo G 1’\%‘4-1—9} 3"}
Bgolm, d=qus— Qo5+ du = Qo5 — Qs AHEAT HAE et ALES S
i) Fhe Fo] dial ¥t A, F ¢d, # ¢, d, 01T FEZANA X9H £F
Y ¢, & & @R Fo ¥F ’_VLZ_W} “}*J— Uz 2+ Hoig ®E
oz galsriz b AR S U §A}sA Tukey (1977)€ Box-plotel
b)) 2% &EHE (outer fences)% Hojue #SAE oJdAE A3tk
[90.05 = ¢ 1@, qo.75+c, IQIE  Hold 1%%}7} ol dxle g ET  A7]A,
1Q= go.75— Q.25 ol

B =RdXE Tukeyd WHE HE3A (g5 —31Q, g7 +3IQ S Holyes FX
2 oAz At o, oJFNZ THF AL R o sEFEFO]
41,468(A %), o)A E AAZ A FollE 29954(H U)o E EYT
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<E 1> 943 o] o o]} AHHAI(DEH M)
method H EFH Hol A5 v} 3L

Y 41,468 4306.8 0.10439 o)l 4 FAg

Y, 29,954 1499.2 0.05005 o) Al

Yo: 34,432 18256 0.05302

Yoo 34,455 1828.8 0.05308

Yous 34,508 1836.0 0.05321

Yo 34,537 1837.1 0.05319

A3} P o) FAE FAET AR oA E A W] FHAEY 2

7l HF 34500 e, CV 53% A=Y v%§ A4S BAY ¥V, ~ ¥, ;& BE
o] A9 e TYS FLE FTEH YAFA Ho BALE HFaxFASA Ao 28
olff2, TYE T FTEIY UAIE AET HA FHE o]HAE 1 wiE WY
st AelstA HW o|4Aut HE o $AE2 BA7 H1 AAGE APRE
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@A oAl sFEHEw,E d9 T f(w,)E ol &35t =4 3rh

AD N w, = Yw 7t HEE  7}Ex ZA AR (weight reduction adjust factor)
i=1 i=1
fi& Fe
1 (for outlier)
"Ji=)a+B

(for non— outlier)
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A= Z w; — Z f(w,) (for outlier), B= Zw (for non— outlier)

i=n—k+1 i=n—k+1

SA 3) AA SAFRC rER 2AZAA fE
f(w7) (for outlier)
w*—{

f

o w, & TEY
fiXw; (for non— outlier)

Zwyz Zf><w><yt+ E flw) <y,

E}'ﬁ] 4) ?R: i=1 — i=n—k+1
3w Ef,><w+ Zk f(w;)
i=1 i=n +1

olm, 5 EEAAR Aol 4 Fo AN flw)S ;;F T Frh
AFA g2 A4 BT 2e flw)E 839 AN E AYsd wA

© flw)=1
® f(w,)“—min('wl)

wi(l-i- ~2k—) (for non— outlier)
@ f('wl = "

,( - n;;zk) (for outlier)

@ flw;)=0.5w;
® f(’w1> 10g10( )
@ flw,)=1log(w,)

Rao (1971)¢} Chinnappa (1976)= @3} zo] oA Ad Ui 7tFAE 12 Fo o]
Ax)e] JegE S FastE BHE AAEAY. @t AA FEA F HAY THEA
2 oldxd Ug NEXE F& dHoln, @& Hidiroglou and Srinath (1981)el ¢

& AAE WHog ol AXMur ol A BEghol diF FFXE 2AEA ol
Ao e dFHES FAAE ot @ o9 sFEXe 05UE Host=
g oz olAx 7l A& AL Hidiroglou and Srinath® #¥ 3 fASH. ®~@

NE NFAE ZA2AT7) l8lA ¥ B (transformation) F 7 HEAA A&

Z22 WaPS wo HolAFEo] A e l%— NEANE AFZE A
H o] A } 7} &gkrh. oo Box-Coxe #WMEAS HRslo 7tFxe E&HQ
3 Aelste] Bzl g},
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<E 2> 7FA A od oA Ada(ds] - HY)
method Ha RIS H ol Al H] 312
Y 30,204 14986 0.049616 w=1
Y 33,170 16273 0.049059 min (w)
Y 35,506 24919 0.070184
Y 35,760 2540.2 0.071035 0.5%w
Y 31,277 15334 0.049026 VW)
Y e 30,318 1499.4 0.049457 log10(w)
Y 30,667 1503.9 0.049039
3.3 7}5 29 Box-Cox9 W3
Box-Cox® W&AE 754 ZAaWyd HEs7] 98 f(w,)E oS3 2ol A
g},
flw)=w"
<% 3> 7[5 2 Box-Cox H3 A&A7
k 37 | EEeR | wolAs ¥l 2
0.0 30,204 149862 | 0.049616 w=1
0.1 30,281 149892 | 0.049501
0.2 30,397 1499.97 | 0.049346
0.3 30,576 150303 | 0.049158
04 30,851 151134 | 0.048989
05 31,277 153336 | 0.049026 e
0.6 31,942 1590.91 0.049806
0.7 32,987 1737.31 0.052667
0.8 34,638 2087.24 | 0.060259
09 37,264 284264 | 0076283
1.0 41,468 430678 | 0103857 | =raw weight
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