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treme observation)< 2= B3t R Z AR A o] A

Tk HElA o BARAT FAIH AdstA "t oAl
Uek SATe] A ZofollA A st 9lom, o] x| of
ATt Jout, gt FAT LofollA] AFH o)A WHEL
gk A A= wugk dejolth. mEXARA o] FA o] et A= ltlnge ¢} Cantwell (2006),
Ishikawa 5 (2010), Lee (1995), Mattews®} Bernard (2002), Kim (2014), Shoni} Shin (2012)¢] 2] 3}
o] o]FojAt}. Kim (2006) FRZANA 7154 24 wel tiste] A739lal, Song & (2011)>
R& ARESto] o] A& BAshe EReElESS Td A

FEEAPNA o] 2] W o] o2l olfr= i B¢ ol tigh 7Hg o] gla RISl A
T gaee] Jlow, Mz o B8 7% TE%% 2t7) wj&olrt.

oA FREATNA L AT AARLl WPt thik A o] A (repr-esentative outlier) 2}
FAAAFANAN FYE & sFdl= BIthEA ©]/4FA] (non-representative outlier)®] 27] 1FO =2
ERE Aok 2AF 9 39 olgz Qdste] WSk o] FAE vt oAkl e, EHE 5
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A (follow-up) o]t} A (imputation) 9} 2-& ¥l o) o) LeHA oA Aej=|ojof g}, thEA o
A A 20 4R oA ETan 244 vHAH B Ax) ADE o) AT
Al He)= ofof T,

B Aol A WTEA o4
oA TEAQ o] 4A B o] P
A7 He AAZA A E Ea)
e Az AT 245
A5 o] )8 ol 4HA] %

B AToNE oA E Ak U R BAE ol 4AE Aehe Wy

—

L X
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©
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= 2 HES AED T AR L
B3 oA AePEES M ARG AYA ARE hRE NS ¥ A9 RE (skewed
distribution) & 7H 190 B2 B AFAAE 1] ol A LelshA A ARS Holike ol 4]

= st
2. o]&ze] ©x|

ol 28] &A= F2 ¢ ko) s, FHAEE A 4 Asguode] A=E YER
ArA 0 2 o) A= A5 FALEREY A AZE AMSSIA &AH
Y1,Y2, -,y 7 FEEH A5t o 5819 (tolerance interval) [m — ¢is,m + cus] S HojUsE
5 I Aottt o) W), m AXFAHA], st AEFAHA o, ;F et FTE BT
3& AR Aol mfet Gk A5t X2 B2 AS I e v THE FE JHAA 2. B
Al ZEFFT BLAXE o83V E AT, B EEHAE o]/dA
A O FA 7 EANFAE S ol F ol 8ot AL W vEEHoltt. wetA 3
a3 ZEHA EHAESE SAFOZA £94 (median)2t MAD (median absolute deviation)<
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MAD = median; {|y; — median;(y;)|} -

M-estimationS 7|WIC 2 3 MEZE 7|HENAE I35 2HXE MADE AMR37|% 1A g, oisl
9] FEZAPA = MADRTH= AFEH S M9 E A5 FAXE AR S
A2 4 ¥PH (quartile method)2 o]AFx] Bx|of EWAES H|E4ZA wbdolgly & 4 glon,
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3.2. Y943} ¥y (winsorization)

AA3} L 7FeXE 2R 353 AAE T FeE dAlshs WS R o] dXE A sl
t}. Kokic 3} Bell (1994), Chambers 5 (2000)°] 943} ¥ of tfste] A3t
o #3717 (value modification)

o ZAE ALY A g F A Ev a4 PR FeE YA EWAS: ot
YL Y2, s Yn—k, Yn—kt1, Une RBONA kNS o) FAE ZFE AEH viEd A AEty g
S, 0% e WAT o) WAH ARGe b33 2ol Lehd 4 stk

Yhi if yni < Kpn
Yni =
fryni + (1 — fr) Kn  otherwise
AZIM, 0 < fr < 1, h: &, K : AA3E (winsoring cutoff) olwfl, f, = 09 B9 FTFF4
22 winsorized type I estimatoro]g} s}, fr, = IT\L,—’;?J A9 238534 FS winsorized type 11

estimatorz}al 3ich.

n
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h =1

n—k n
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h i=1 i=n—k+1

(¢

n—k
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3.3. E¥AE ZHupy
ZWAE 24U Mostimation 59 2MAE 71 A85e] oA g FHsE oz
EAG Exo EHAES S 2t1 9lon, FHZ w2 d77 T ok o7 7K BARF )
A YA, T2 U B4l A ZANAE A Mg A ek gk,
4. R oA

B oA 2010 d AAZTEAR] AAHER M (HE, #4397
3to] 3} W = (Stratified random sampling) {2 1000 |
A2 2} A PHES v FEIACH

o2 Al BEAHE HES] A8 o)A AHE & F 9/] (relative bias), 4TH
X 24} (relative standard error)& 731o] Z} HHES] 284S 0 . R¥ wHEA] 2334

A

29 AtAe (RB), AEZE 24 (RSB)9 g thea} o

~)ARE BYPTO R
229 ARE o §3o] o4

R
relavive bias (RB) : RB(%) = Z
relative standard error (RSE) : RSE(%) =

<~ 1& IO
AN, By = 5Dty (), ty: BEF Ty FRFA

Table 4.1 Population sales by industrial classification 2-digit (KSIC) (Unit: million won)

SALES
KSIC2
TOTAL MIN MEDIAN MEAN MAX SKEWNESS STANDARD DEVIATION

70 34,137,319 1 342 8,590.2 5,951,275 39.3 117,073.1

71 53,845,838 1 186 1,660.3 928,566 28.8 15,432.2

72 25,217,483 1 226 1,433.1 723,550 38.4 10,759.1

73 4,477,213 1 58 278.7 86,569 29.4 1,730.5
Y Age] PEE AVEY 57t 5L LEROE 7] WelE AL APARLE HAYSL
U4 gom, o4 BAA e Hag 002 BT ARSI S PEL oS3kl 3189

o
A
[0, gm + 23 (g3 — gm)] S Holthe ARE o13A 2 o33
oA = gXx 4 X}L% A+ gk ¥ 7 (value modification) ¥4] 91 9 A 3}k 7} 715 2] ZH4 (weight

reduction) WS 247 A8 o] A F SREALE WLk, AAE B84 type I wine
sorization ¥'H 3} type 11 winsorization WS 27 28351911, o] w] 9143} A AL (winsoring cut-
off) ki AHES] HEGE ol B3] 27} o HHTAL] FBUA ABIRL gn + 23 (g3 — gm) IO E
914+ (Percentile), 95@4—‘?——?4" 3709 2 kzko 2 AEsgct

ol FA A7 9] A A4S ASIA 715 WEES (weight transformation function) f (w;)+E TF
= 2L 47K A& A8k

=
A

=
=
=2

[e]

(wi) =1
[ (wi) = vw;

f (wi) = log (wi)

£ (w) = gu

[e]

[e]

[e]
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99 oA AePHe A8 ¥ FUFHF ¥ #4939 RB, RSEY @2 Avnd tpest 2

Table 4.2 Total estimator after outlier treatment (Unit: hundred millin won)

Treatment Method KSIC2
Treatmentmark 70 71 72 73
Parameter 34,137 53,846 25,217 4,477
No Treatment 34,109 54,036 25,118 4,482
K1 A 25,875 51,228 22,088 4,291
type I winsorizaion K2 B 42,373 54,808 24,670 4,442
value modification K3 C 23,308 50,868 21,223 4,272
K1 D 33,650 52,845 24,190 4,427
type II winsorizaion K2 E 34,192 54,060 25,429 4,465
K3 F 33,812 52,608 24,062 4,392
fwi)=1 G 33,418 52,083 23,711 4,357
. . f(w;) = Jw; H 33,616 52,639 24,061 4,392
weight reduction 7 (u()i) ): 10;;/(;1) T 20,758 49,674 20,735 4,219
[ (wi) = Fw; J 27,299 51,499 22,720 4,328

o714 K1 = gm + 23 (g3 — gm ) , K2 = 99 percentile, K3 = 95 percentile

Table 4.3 RB(%) of total estimator after outlier treatment

Treatment Method KSIC2
Treatmentmark 70 71 72 73
No Treatment -0.08 0.35 -0.39 0.10
K1 A -24.20 -4.86 -12.41 -4.16
type I winsorizaion K2 B 24.13 1.79 -2.17 -0.79
value modification K3 C -31.72 -5.53 -15.84 -4.59
K1 D -1.43 -1.86 -4.07 -1.13
type II winsorizaion K2 E 0.16 0.40 0.84 -0.27
K3 F -0.95 -2.30 -4.58 -1.91
G -2.11 -3.27 -5.97 -2.69
ieht reducti H -1.53 -2.24 -4.59 -1.90
weight reduction T 3010 775 1778 5.6
J -20.03  -4.36 -9.90 -3.33

Table 4.4 RSE(%) of total estimator after outlier treatment

Treatment Method KSIC2
Treatmentmark 70 71 72 73
No Treatment 5.79 3.15 3.30 2.64
K1 A 5.53 2.35 2.08 2.43
type I winsorizaion K2 B 5.89 3.48 4.39 2.80
value modification K3 (@] 5.63 2.40 2.19 2.40
K1 D 5.54 2.42 2.17 2.44
type II winsorizaion K2 E 5.87 3.43 4.23 275
K3 F 5.64 2.47 2.25 2.40
flwi)=1 G 551 231 1.98 2.36
. . f(w;) = /w; H 5.55 244 216 2.37
weight reduction 7 (u()l) ): 1();;/(:1) T 553 234 2.04 2.36
(wi) = Fw; J 5.57 249 233 2.39

1000 BR= /\]?‘sgﬁ 22 0] o] Az
plot)S S3lo] Au R . 7} .
FHAAIEE T3 FAFAAY BEXE AHEY type I 9A4% W (HED, E, F)3 7154
B AEAE LE T A9 (A2 G AFT WEE B LG WA 2 2D 2
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Figure 4.1 Horizontal box-plot of total estimator by KSIC70 & KSICT71/ treatment method
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Figure 4.2 Horizontal box-plot of total estimator by KSIC72 & KSIC73/ /treatment method
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Figure 4.3 RB(%), RSE(%) of total estimator by KSIC70 & KSICT71
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Figure 4.4 RB(%), RSE(%) of total estimator by KSIC72 & KSICT73
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Abstract

Outliers in surveys can have a large effect on estimates of totals. This is especially
true in business surveys where the populations are drawn are typically skewed. In
this paper, we discussed the practical development and implementation of methods
to identify and deal with outliers. A detection method is based on quartile method
and detected outlier is processed in various ways. The study examines two versions
of winsorised estimators with three different cut-off thresholds for each one. For the

simulation study, four types of weight transformation function have been considered.
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