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<E 21> YFEE 1A, 23 143 153 AAAS S HF A 1070
JERER 27hd % 143 d % 153d =
ZVtAS | vl | MRS | BT | VHAS | BS | HAS | Bl
3000 | 06% | 3000 | 06% | 1208 | 01% | 3603 | 0.2%
1800 | 05% | 1800 | 05% | 1238 | 0.1% 969 | 0.1%
2,400 | 05% | 2400 | 05% | 1444 | 0.1% | 5580 | 0.1%
1560 | 04% | 1560 | 0.4% | 1469 | 0.1% 894 | 0.1%
1920 | 04% | 1920 | 04% | 1531 | 0.1% 948 | 0.1%
3600 | 04% | 3600 | 04% | 1577 | 01% | 1023 | 0.1%
1440 | 04% | 1440 | 04% | 1,723 | 01% | 1139 | 01%
2,160 | 04% | 2160 | 0.4% 770 | 01% | 1,327 | 0.1%
1,200 | 03% | 1200 | 0.3% 828 | 01% | 1984 | 0.1%
3120 | 03% | 3120 | 0.3% 874 | 0.1% | 2304 | 0.1%

<3E 2.2> AlFEE 73 8%, 143, 163 A AS
A= 8 = 143 = 1540 =
NTEE | WF | hras | W% | bras | Ne | hras | NE
649 0.4% 1,337 0.4% 1,531 0.3% 1,139 0.4%
775 0.3% 613 0.2% 770 0.3% 1,270 0.4%
529 0.2% 624 0.2% 874 0.3% 882 0.3%
569 0.2% 647 0.2% 1,723 0.3% 1,109 0.2%
589 0.2% 664 0.2% 1,226 0.2% 1,158 0.2%
609 0.2% 765 0.2% 1,303 0.2% 1,289 0.2%
703 0.2% 323 0.2% 1,444 0.2% 1,508 0.2%
995 0.2% 1,243 0.2% 1,522 0.2% 1,908 0.2%
1,340 0.2% 1,628 0.2% 1,596 0.2% 2,304 0.2%
1,545 0.2% 2,182 0.2% 1,663 0.2% 3,603 0.2%

AEE] A AR 54 P gaSe] 5EE 1209 W5e] FHlE Ve
ATFER A4S TARE 158744 59 wlFe] FelR GgaSel vehis
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<3 2.3> 125 162744 5= 120 vl AdaSs SHEae] viE
o dEE AT
A
" 5¢] Wi 1209) w5 59| j
12 38.3% 10.1%
22 29.2% 3.7%
3%} 18.0% 1.0%
47 17.3% 1.0%
52 18.7% 1.3%
64 18.4% 1.1%
T2} 21.1% 1.2% 27.7%
8} 21.0% 0.9% 20.6%
94 18.1% 0.9% 18.3%
104 19.8% 0.9% 19.0%
114 20.3% 0.9% 20.7%
122k 18.8% 1.1% 19.5%
132+ 19.7% 0.9% 19.6%
147 19.5% 0.9% 19.8%
154 18.9% 1.1% 19.0%
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20.0% S e S
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Aaide] disidE 73 A= FdARSA EHEHH spike plotE %
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<E 24> 13 9% QHE FAAAE T 9 vE =& RS
s v & s vl &
360 0.2% 2,160 0.4%
600 0.3% 2,400 0.5%
840 0.3% 2,500 0.2%
960 0.2% 2,640 0.2%
1,200 0.3% 3,000 0.6%
1,440 0.4% 3,120 0.3%
1,560 0.4% 3,600 0.4%
1,620 0.2% 4,000 0.2%
1,800 0.5% 4,200 0.2%
1,920 0.4% 4,800 0.3%
2,040 0.3% 6,000 0.3%
<3 25> 1A WE 2R AAAE F SH HE =2 AL

AR5 H] &

529 0.2%

569 0.2%

589 0.2%

609 0.2%

649 0.4%

703 0.2%

775 0.3%

995 0.2%

1,340 0.2%

1,545 0.2%
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NAE PR o ZRH gy ~ fylzifo}), j=1,..,M% BAFE AE 40z

ALg3te] (y,03)8 271AE T3t}
[Step2] 2} iol A AAH MA V=2 o] 4351o] fractional weights& AAFaH},

w;.ocf(y:(j) | xﬁﬁ?”%)f(z | y1 7%02)

[Step3] & stepoll 1<) 7}

ZF o] A4 A9 1o whE fractional weightsS ©]-83}o]
o 230 qFE 002 BEE AR B FAXNES 3
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A7 5 ()= NS (). 5 )= (58,502, 5,(1). 5. (02) = veba # 9
i=1

om 5,.(8 Zwusa Bzoy, )2 BHW 5,(02), 8y, S, (03) Zzel e w

j=1
AR el BT fol dlg BAFEEe T, (S B olFoiAn e o] Ao
gk A ALk BHe Kim (201D YER 9

T ) =— 33 Swawly ) {8, )~ 5 )} = w5 ().

i=1j=1 i=1

a5 gke] 1209 gl A W dide] HMAE Aom AT ] =4
Hob ol Ay WMSERe #AE AuEt AW WEEs AY9TR, #55 A5
e h TR, A E, b S AR, e g FEde] dAE ARgskd

sl A ool diFd &E Pr, = U)ol WIFE2ALE ALY FH @3
HET RPgor AATE, dWALS 7H TR, b, JbE el b 3
FES AMNTFE AMEsATh 22 R dg W 8] A, B
o3 9@ FogEol <H 41> YERt gl

<E 41 > 81 A of Rl iR =AAY 3784 A

Coefficient SE o8&
(Intercept) 0.205 0.256 0.423
Q1d/7 71 -0.111 0.118 0.349
FAb/ &/ 7 -0.181 0.133 0.173
/7 l-'d? 0.078 0.143 0.588
A5 -0.177 0.174 0.307
SA/F 5 -0.548 0.209 0.009
B/ A G E5/A T -0.300 0.149 0.044
A 257 -0.340 0.101 0.001
221 7} -0.574 0.129 0.000
37+ -0.298 0.127 0.019
407+ -0.361 0.124 0.003
5% o] 47+ -0.504 0.170 0.003
7V ol -0.039 0.004 0.000
b 3 a1Eol s} 0.357 0.122 0.003
b g e i ghel 0.000 0.137 0.999




7171 =ARALZO| CHot S| st 27 gior A 41
2A 28 FA A3E BYW & W5 adE AASR S W, dd, S5, 2T,
A, A& AFs g8 Aol Hlste] s|go] ML SEo] A yedo A4S
A AushTo) Wl B9 WAl BEo| A AUt FAESE §go] w
At g5 Foltt. T Yol WEFE FEolete] wirsd u 53 HA
sgo G Uepdth
42 & CNHS Sot o|E 2 At
I UE 2A0Y gaase o 69 nAe Fasdn. 4y wrze A
T, 53 ~5d e 7b 2, 7HEE, JHEE el bR 1S AEE AL
otk 2Y (32)9 B3 e B F4 Ade <E 42> <FE 43> 747
b gl
<H 42> FEReA By g FAH Ay
B Coefficient SE
Tt 7.606 0.012
A/ 7 -0.060 0.006
At/ &/ 7 -0.053 0.006
/% & -0.156 0.007
/5 -0.091 0.008
/55 -0.133 0.008
B/ G5/ AT -0.126 0.006
A 257 -1.333 0.004
2217} 0.490 0.005
37 0.802 0.006
407 0.991 0.006
5210147+ 1.120 0.008
7 Yol -0.004 0.000
b 3t a1E o) 0.040 0.005
7b sk distol 0.268 0.006
ot 0.023
<E 43> Z2AA B vy 4 43
AR Coefficient SE
Yo 0.634 0.036
ol] 0.907 0.005
o5 0.158
=45 w4l #HFE fractional weightsE Ab&3te] Aol 33 wA oAz ¢ 9
22 g BAVE <a® 41> YERY k. 8 RS FSElA ghEel A
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R & ARE 5 419l
<G 44>0E 1A Xd, 4l Xﬁi% 7}?011 ﬂ%fﬂ b EEAA %M e Sl
ALS 7hre] Bdas5el s7tets HEeR & E%i‘}% ol WgoR HAo
@%ﬂ%%%%%??ﬁ%%%i%ﬂE%Pi%%ﬁw&%ﬂ%g 39 &5 7o
HES ARG <E 45> 7 Aed VIE 253 39 &5 7he] vlee] y
Eht QT ehAlEE el 12 dEe 89 mAw AdR5S % A AE Aot
e Sk B Q1A dEeh A Aelrh glof 1Ak W] Aas vhte] v go
T2 e lojA sEe 2 AA2 oftan duEn

< 44> 31 B A, 7o AxS vbre A4S A, 58
&

A A A 3
bR R Py ot Tz
ALSE 7 780.1 546. 810.2 450.

<E 45> AALRE FAR06 NF HALS AT NS

7= Hk vl &
12 1,032.6 34.7%
22 1,195.8 33.8%
3 1,293.3 33.2%
4=} 1,413.6 33.5%
52t 1,470.0 32.4%
621 1,649.2 33.4%
72} 1,440.0 32.0%
8=} 1,6324 32.6%
9%} 1,509.3 33.9%
103} 1,549.8 33.5%
112k 1,636.2 33.6%
122k 1,726.8 33.1%
134} 1,767.6 32.9%
142} 1,792.2 32.71%
154} 1,884.0 33.0%
1x_24 1,0494 34.5%

B owRAAE A/$HOR 2AE ARAA WAFE St By ol
S gt ol @ FHa F Wedn $Ug L 0 w59 2o Asste A7
Fol SHgkel AFHE W WY wAL FHoZ ZHOA nY PPRS AN

Ak dlW @4 mAe A5k VIR Rz WEES ASS] RS AASE
AME o8tk BE SHAES WA St Aol oY sW Wil WA
sgo] W S8 dAYe Asteharh



—_

ol
<lo
or

44

]
A

Il

A %

7}

Ay
s ol

go A

79 %

R

)

o

)

il

(2022 10¥ 259 H=, 20224 11€ 89 =4, 2022 119 8¢ A=)



21719 =ARRO| gt 518 Sy 278 ot g 45

HnEH

SALael g A4 BAYg wHe d7EiEAs FAAN A7), AAR

(2014)

|
o:

Cummings, T. H., Hardin, J. W., McLain, A. C., Hussey, J. R., Bennett, K. J. and
Wingood, G. M. (2015). Modeling heaped count data. The Stata Journal,

15, 457-479.

GroB, M. and Rendtel, U. (2016). Kernel density estimation for heaped data.
Journal of Survey Statistics and Methodology, 4, 339-361.

Kim, J. K. (2011). Parametric fractional imputation for missing data analysis.
Biometrika, 98, 119-132.

Kim, J. K. and Hong, M. (2012). Imputation for statistical inference with coarse
data. Canadian Journal of Statistics, 40, 604-618.



46 o

A Probablistic Imputation Approach for Handling
Heaping in the Self-reported Survey Data

Seunghwan Park1)

Abstract

The true value and the measured value in the self-reported survey data differ because of
subject sensitivity and memory issues. When the focus of the answer value is on the rounded
response value or the number of desired digits, such as O or 5, heaping, a type of these
errors, happens. However, statistical analysis using heaped data can result in biased analysis
results if this heaping phenomena does not occur randomly. In this study, we suggest an
imputation approach for reducing measurement errors due to heaping. Variance estimation is
also investigated. Using the proposed method on the current income variable of the first
Korean Welfare Panel Survey resulted in a narrower distribution of the corrected values, and
the difference from survey respondents' responses likewise belonged to a particular range.

Key words : Imutation approach, Heaped data, Measurement error model
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