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8] (Quality ControD7} A Hti=

Tastth A GAE A=A 2o 1:1 AA(face-to-face)S T3 HEZAE

2o 2=A FAHE Bd2A 2AEkE A AE 39 ZAKnterviewer
falsification === F ¢ ZAHinterviewer cheating) oty A P9 = =

z A
Z A (cheating interviewer)& AAZ o2 FALS 983 A (honest



interviewen} Hlmale] ofM EAL AT YT AE ZAe] ojuA] FaFe

A=A ARk

=%

B A EHL BAHYPYE 3 zA(cheating interviewer)®] &AL d o] E 9}
FAYPAE A ¥ #HrIE AE7E Qlel AYHe=z dRI =Ad(honest
interviewer)e] AE=ZA dlolEE Wlustel REAYPHE FF  FAR(cheating
interviewer)®] EA4& =tk B3I o3 5A4E Tt FAEYAE T sl
A= oA Z=AR(at risk interviewenS B4 e MRS viEste 2 #e
(Quality ControD) @& S8l AFAS DGz A3 AHAES FHe= 2

o},

B Adgs AMAYET FHeE AYE 20129 AGAEAG AL A A E(raw
data), 20123 A GAB AR ZAF H7IAR, 201213 A GALS AR 2A =AY A
AE AR, 20129 AGARRAZ A 2ARD B4 ARE o] &sAH. TS AT
H s FUsiA 71ek $HE(other-answers-ratio), =3  &H-&(extreme-
answers-ratio), -&-g 7% &(non-answers-ratio), Benford X & ©]&3 x? 3t ZE

E3 S&&(filter-answers-answers-ratio)e] & tAl 714 A FE(indicators)® 8] =

I 2A9le] B4 whalslgn,

r°"

Bl E2(cluster analysis)& 3t EAH L=

A3
oy sHeE ARV Hrl"d =AY 108& FAYPHE T =Ad(cheating

interviewer)’ 1FCS &2 #Fota, FAYPHE 1A X HUE AE7F glew A3t



< u), PSS I FAY(cheating interviewer) 1E9| 7]E}-SHEH]E(other-

o

answers-ratio)@ =93z -28(extreme-answers-ratio)?] zko] 7FA I A XA ¢

N

AP =S & zA-A(cheating interviewer) 15 2] Benford 325 o] &3 x
3 YR $HE&(filter-answers-answers-ratio)-> 783 U X &tA =4} wkA
H 7 F-&(non-answers-ratio) 7F 3 Wil o] A3} vsgity, Bk ofyt
oA 7FA] A E(indicators)S ©]-§3Fo] Ward Hierarchical Cluster ¢} K-Means
Cluster #4& 3 23 74P E 3 ZA(cheating interviewer)S B4 3l+=

gEo] 247 60%, 90%7F sttt =3, H71E Az AA AR

2 Y AxYL F Zol7t (AW #HrIE Ao AR ¥ 93T

AE ZA= BAYPYE = ZAFY(cheating interviewen)oll olsf] FAajd o=z
FE WA HI A F BRSNS AAS biasE of7|AlIE Ao E W AT 9@
E3te B WHEe FAYYE e 2AE FEFI7] HEl A FAHre-
interview)= A3 gtl A ZAHre-interview)E= BEA PSS sl 2AFU(cheating
interviewen)& #& 7Hd E3F ol ARk H]§o] Hol &7] wjEo] XA A
ozl sl A ZAHre-interview)E st A2 AMEA BI7MsstTh 2% 7] wiE el
FAG4YPANE & 7HsAol e FAMA(at risk interviewer)S BAISFS 2| ZAHre-
interview)& sk Zo] 7H oA elth. AAl HA 229 WA WHOFE 10%E

Tt A HHoR AzAE AFPsta UAT koA G A 7EA9 A

iii S el
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Aoz gty FAHORE AAAF AR ZALE Tt FAHQ Y tgn, Bids
2 2z =AY HAS mUEHs 2 #2](Quality Contro) =S H7}3
S ZA AGAS|AGZZAY A A, A T ERE B AEAHH LS

sisl A gholh.

2. A=

HAEZA ouo|A HA(Quality) £ SAT “AHFsta %3 547 2 Gz o
gkt EARE A omoA  A(Quality)e] Aol Ax a7 wFE(Customer
Satisfaction)e] 7@o] =4 =7 AZEHEA EAAE AQuality)d] or= “EA7}
Attt o] &AENAl AHE Adet=SE A B AleEH A= Be Fgol F
24571 AFretal ok ol A FA AQuality)e] Aol “FA A=t
dupr} o] gzfoll Al ©]83}7] A (Fitness for users)shA 24 2 AF=H L dE=7

2 YelE EA7o 2 Jebd 4 dth (Statistics Canada, 1998; 414, 200D).

gl Bt AT H(Quality) &2zt o] FolA A Rt o] &ALoA H-H

& AL AT o] &ASA EFS ofy] & W ofyzg} At YHlE X

£ ¥
ol

A H2g2 (FA%, 20060 A S 2Quality) #elE £2E&3] A=

s

H
b

CAHIAIL AET BA Al THHUW AA%E e H2el= I
A7 AR ol §A AT EF TGFBPoEA BA AIWE obigk A
Aol BT AFHe Fus] Sistel B4 ARe] AQuality) #elzt LA

2A5A AR AQualitye B ARAE AR e BE H5E 0AF
ARSI BRFE, ZARHA, AR5 5 SALY AR 92 0B FaA7

7] 913 d#o o] Faslth(Korean Statistical Society, ZAFY Y HJFTg =

ok e},
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dAHor Eutols Bl tide] FHA Xstdh FA HelH Z(Quality)

S uista Aol obd Pug AL AR B AA Y AP o5 I3

4

o

W Qe W oolle AEE el 2L A JFe v

T A
o mkeF ARl oj=AHo g B A fAIE HEA IPste= A Az
3 ¢] ZAHInterviewer falsification) =+ HA 39| ZAHnterviewer cheating) @ 2]
HhSchreiner et al.,, 1988 ; Schrapler and Wagner, 2003).
FAY = B HHE Y& S+ de=dl, AH vk EAE ESHA
X A =E wk=A] o X AHface-to-face interview)E sfof ol B3t

AsE ol gaA 2AE A A9 Fol Atk M A RAYAE 2
T WA @ WS BUA g3 A4 2 WES =S B9l og

Jz® Weow WS HERA HolHe FA ARE AZ@ ¥AZ B 5 9

Schnell(1991)3} Schrapler & Wanger(2003)e] olstH 92H ZAZE HA ZAk 2

BRoZ o|Rox s o F(multivariate) EA A Z AF(Dbias)S oA 2 F

flo

ATk Zho}. Schrapler & Wanger(2003)o oJsti AA zAke] 25% Hoh 22 9
Z HolgE st £33 g EF 3] A(multivariate regression)e] 2371 <F 80%
Aol adeffech) 747 HAPTT ot o] AAE FaA AA AzoA AHA

st Y= Hlolg o AAAS & + AvkBred et al., 2004).

nAes] 248 BEstey 1A

oN
rlok
ot

v & ) % AHre-interview)o] thBiemer and
Stokes, 1989). A ZAL HAo| THAE Fof A Fo OidAE AH Ty §g
ZAF ] o3 HAAR APl Fo Jd=AE Fsty FE kA ok 2y olH

FHoE HE 2] FolF RE 71T BIAES AxAFE A WG - A
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Table3 ZAIY &

N Hl &
e 25
(%) (%)
missing 45 3.2
20~29 10 0.7
30~39 187 13.2
|
40~49 879 62.2
50~59 285 20.2
60~69 7 0.5
missing 32 2.3
1d 699 49.5
2d 280 19.8
Az
3d 134 9.5
4 140 9.9
5d 128 9.1
HFAZA 7] ZAE S o)A 1101 77.9



ZAF AZ A 168 11.9
A F 144 10.2
ZAS S 1324 93.7
ZAEEAR FAFET] 7 9.5
3 2 12 0.9
ST 1363 96.5
RAYS %
A= 50 3.5
= 1273 90.1
s #H7] g7
A= 140 9.9
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2. BAH &4 ¥

2.1 Benford’ s Law

Benford WZo] AHAFo= LdHI AL 1881d wH=9 F8kA<l Simon
Newcomb(188D)oll ¢]&f Aol = 1x(ogarithm table)e] HEo] a4 < FHo|x|wt
AAEstL HE AFE ARse AMES AR 2axes 7 "A>
AAE =ANZ WEEo] 7] WEd W JFAYFrE 2 AT F seAked vlE)
O @Wo] 2t AL S 2. &, A A fFaEssAK(first significant digit or
leading digit) 1 =i 28 A%slE A § == 9 BoE o A5 Bgi: Aot
1 % 19381 el Frank Benford gt &@88A7E 249 yul, AMGE, A A=
<A, oFF BA & APFTH - JAFEE QD TFe dHolHERE 4o 20,2297H
<AHE BAst A gAbe] 7 T &) 1/90] okt 0.31, 2'7F 0.19, 97}
0.052] #Eolgt= Benford HAS =gldoz AdAsEr A HA FE A (first

digit)ol] w2 3&-2 <Table 4>9} Zt}

Table 4 Benford 3¢ FEEXE

Firs
t 1 2 3 4 5 6 7 8 9
digit
0.3010 | 0.1760 | 0.1249 | 0.0969 | 0.0791 | 0.0669 | 0.0579 | 0.0511 | 0.0457
’ 3 9 4 1 8 5 9 5 8

Hill(1995)2 “ojW BEXE U= ZetA] o] REENA o2 AEE RodH 7

1 { |
11 A =51H!



EEE AAE ohUdgs 298 A429 BRI Benford AL HEW & A

(]

12dez WAL A - AAR FAS} AFIA Eokdx A&
A ZEE T Varian(1972)e] m2@ o] o] &o] HhA<l WAL ofyARt A
FA o] B i 144 HFo 7%wol Jerz aAme A4S 4 F dda
sty Benford W22 9] - Hx WA (detecting fraud)e} A& A 7 Z(checking
reliability)& €3 7HH 2 =(Gunnel & Todter, 20002 A" 4 gJom, =3
ANE ZASIE AeEH(Varian, 1972)9F g ¥ )2 = & (Todter, 2009 AH-8-4

& A

Schrapler and Wagner(2003) ¢} Schafer et al(2005)2] E=&olA ZY A3 - FA A
sjd ZAHSOEP)S] FABHAE & 2ALS EA8t7] el Benford W& o] ARgH

Atk T AFONA EAY ME BE HEAE FAL 2AY B A WA FEE

ZH(first digit)7} Benford®] WM& wa2w f{olstA E2sta UA=AE AU
o|]AL x? TAFLE o]Fo] Fom A (DI} Aot
X2 =n Y9, (ha; =) )

2l DellA n; & AR 08 BE AEAY A HA FassA(first digite] s
(numben)elt}.  hy = Benford oA ZAM @ 8 A WA FEEA(rst digit)
d=1,..9 ¢ ®¥&& Yera b, & Benford's law %] & d=1,..,9 ¢ H &0
o x?23ko]l =2 #2 Benford 2 be] HAM(deviation)7l ok A H|sta o]

AL A ZAFY(at risk interviewer) o2 BEF =T}

Benford A& 54 =A% frasty o WA S oj&ste] dExAte 4

z¥ dolH(falsified data)g FE3H7] HsllA= 2 7HA FFdoF sle 20 E°
ZA% ) o)8d B8 2AEL 2oad AKScott/Fasli 200D ™, Y A= A4

&8(Nigrini 1999) =& o] &4 EXHil 19952 =&3}3 T
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o dolEHE A&zl Huhzk(built-in maximum)o] Ex)38tA olor Frh ofiistHA

Kl

Higkol SAsE Aol o @o] TAsts W= A7F TAL Ao

o« dolEHE /il A1 WI(social security numbeny &3 AlF e} o] G

8}

=25 233 4 §lok(Nigrini, 1999).

o dHolEHE (o] ofd WEEZ(unimodal distribution)e] <ol S 7}Aok drh
(Scott/Fasli, 2001).
« dHolH+ & HolHZRY AME HT e B4k Zo] 54 AAHoZRE

=28 Zlo] ofyojol tkMochty, 2002).

GE At M o] MF3 A F(Categorical data)= oA AFT =21S F=3)

A egFom <7 A43¥ W<(continuous variables)? 7}s3lT}.

w3, dolE ®Re AUl FE3I 242 9o Be zdL o 2 BEEH

Al Benford X & o] &3] AAHoZ ZA3 ZAFY(honest interviewer)s} -4 Y
#1& ¥ zAb(cheating interviewer) o A WA FEsAK(first digit) X x* 3k
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<Figure1>¥} <Figure2>+= A HALS] A7 2A B ZAF HolE 9 F
" A dolH e A WAl fraEsAfirst digine] £E2E vebd 2oZ Ae A 1
# == Benford e 2z 2 et F tolE] 25 Benofrd M BExo}

O A2 3 HA F85 cAdA 279 HlEe] w2 Holth HrIE A HlolH

Al <Figured>e] 7+ &£59 A% A 39 Hl&o] 1 A HA FFE A7 A
A F£E H]go] Foj=& Benford &= o2 A4S Yebdth =3 <Figure6>
oA aF HF FAFY A HA F8 A4 ‘89 H]&o] =olxAw Benford W3
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Figure 1 First-digit distribution of all numbers in the cases of true data (n=159994)
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Figure 2 First-digit distribution of all numbers in the cases of faked data (n=162)
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Figure 3 First-digit distribution of all numbers for the item “family income” in the cases of true
data (n=79947)
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Figure 4 First-digit distribution of all numbers for the item “family income” in the cases of faked
data (n=81)
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Figure 5 First-digit distribution of all numbers for the item “Number of cigarettes smoked in a day”
in the cases of true data (n=80047)
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Figure 6 First-digit distribution of all numbers for the item “Number of cigarettes smoked in a day”
in the cases of faked data (n=81)
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2.2 T B4 H(Multivariate Analysis)

7 2 ES HEAERH AP RS & 4 e A HE(ndicators)E& ©]

Lo

g3 AY 2ALe F82H EA(cluster analysis)S 3stith ol & B3l AXE
o EFE AL 72l BRE A% ZA(honest interviewer) ¥ §-78 9] &

3 zAb{d(cheating interviewers)g Blal & 4= AT

Fu e B O Y AEES o gt F Aje) 1FOE Urtd @ 18

& FAYLNE T 7Medol Ade FAA(at risk interviewers)o] E£3H IFoF #

FH3 g 3 258 AHAA xAYhonest interviewers)e|gtal A SE I 08
EFET AME o]#H3 e A T U EAYAE A AR HRE

7= Aol HEe olUy EFH2H WHE 53 4A Foe AL /PAEg st
gk B AL E 3 Aol FFUA ojn & U S 2FH wio] “4AA
27 AH o7 ZAE 3 ZAFY(honest interviewer)e] BEAPYES I ZAY

(cheating interviewers)o.2 ®&F 3 %

tlo
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A (cheating interviewers)7} Az oz ZALS 3 ZARd(honest interviewer)Z
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kol A} A3 Benford 329 7 =AY HAEAY A Hy &
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g
ZAHfirst digine] E2E ¥lud x2@S AT UHA Al Ui AxEE HxH
t] o] El(fabricating data)®] #48 N E F AL ES] Aol A3 7MES AT
+=&(Schafer et al., 2005 W=2H B4 P& 3= ZAMY(cheaters) &2 =& &
ol st A&l A7) o] 257kl A& Aolgba 7HAeAdH. =3 s
2(cheaters) =413 (ordinal) &aollAl S4 dwil(extreme answers)s AA & A

olg}ar 7143tk Hood and Bushery(1997)e] w2ms “RA P =S e ALY
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1 A9 EF

2012 A HArE AZzAe A =AY
A Aae Axe =AY 54 ARE
AT A =FdAe 9gA  ZA(@t risk interviewens BAEH7] 93|
A ZzAHre-interview)E FA FAAAAE HA@sta AdE ALY HE SEES
Higoz 45 itk o we| AEAE ASAHsupervisong  FHESke]
zAet At sk OidAE BEdste] £ 22 HAES 3§ W ¢ AAse Aojth

ShAIRE A QAR A ALY A=A BHEES 7IE dTde tEA d3dEA=R

2
N
>
L
>
>,
n
i)
=
é
N
>
(o
ol
jakss
1o
1
o
fru
S
NN
i
4o
e

st @A Bao] opd

e ATE A zAd(honest interviewerol2kil EFSEAT =S
ARE st dESHeld 2AEe A wuA @3 2AE SIS BE
2A4YPLlS 3 FAU(cheating interviewenz EF3Gch #H7® As5= A
e 53 AR AGARATGE=A vFFe] #l, ‘CAPL vIARS, HHElF

mAE el AR Agelw AA distelA AEQle T HAH W9 AFE

H 7] Az A WL T el z=ArE s A HAE 109 9] AR (cheating
B

E

Lo

interviewer)3} 7 s}z A}e} SHLEAETL 6ol HZIAR AF7E 00l
Ll

BAYPAE & 3 H3lx] e 1299 ZAU(honest interviewer)S thAto 2
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Table5>=  AA ZAY(honest  interviewer) 1293 BAHPLE 3
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ggsgor RAPAS 3 xAU(cheating interviewer) % C57F 7S XAL

s A7t M B3 C7o] 1o 2 7 AL W] FaHoz 2

i
e

T3
Z AL (honest interviewer)e] ZAGES A= HI00] 7342 ® 71 wom Heol
12702 71 HA ZALE SR

Table 5 B-A 8 S 3 ZAL9(cheating interviewer)# A ZAM(honest interviewer)
o A &8 AT

Cheating interviewer Cl C2 C3 C4 C5
N 2 5 6 3 7
Cheating interviewer C6 C7 C8 C9 C10
N 3 1 2 5 2
Honest interviewer H1 H2 H3 H4 H5
N 19 65 40 45 44
Honest interviewer H6 H7 H8 H9 H10
N 12 54 35 19 73
Honest interviewer H11l H12
N 44 60
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2. E32H E4(cluster analysis)

AL &5 GAlNA A #e AR FHYA =S =AM 5o AR
oAX A7 H 7 ABE o) &aA BA ZAA(honest interviewend BEA Y E 3
ZA(cheating interviewer) ¥ 1802 Z8 2H#(clustering)S 3+t
<Table6>ol Al H-A3YPLZ 3 FAU(cheating interviewer)] A EZHS 71l S5
H| & (other-answers-ratio)e] =5 0°]™ <=4 & (ordianal) =34 S SHE& 3
H] &(extreme- answers-ratio)e] C22} C37} 0¢] C10& Allstal 50 w]vhe]

o g v} S99 F-&(non-response-ratio) €8S A 93 YA = 119+

=y
o

2 $gARgo] Ror dREFAA ‘ol B gatel T Fol

oo
oft

A ¢ka1 A3 u] &(filter-question-answers-ratio)e] C47} 68.53°.2 7%

AL

S kS VA Ve R BAYPE 3 =AY L 80014+ #He 71R T Benoford

ZholAlw ol 2 C9E At 1000132 s 71t <Table 6>

H71E A57F L FAEPAE sHA 22 AL FolA SHYAETE 622
AzAb A DA BS 2T &3 A (honest interviewer)e] 7]1EFSH
H]-&(other-answers-ratio) 2 091 ZAro] 4 olm Um 2 &= Ho+= 18.189] s
7Ht. =4 & (ordinal) Z&elA S©2 &S 3 Ml S(extreme- answers-ratio)<
H117} 63.642 7} 3o &5 F-&(non-response-ratio) H4, H9, H10-&
ALt Y= =% 1 v|gto] it} Benford 7heol Al &%k H2, H3, H7 H12&
ALl Y A= 100 mvke] grS JEbaL, AFE el ‘ol e’ 2hal Fého
og E3to SE3kA & Ay FS vl &(filter-question-answers-ratio)e] H13 H5Z

A &8kl 80w Rke] kg 7FXIth <Table 7>
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Table 6 5% 3J$)E 3 ZA}9d(cheating interviewer)®] =&zt

=z 7 i}] %% N %zﬁj 2 %‘a’(j/'l)l‘i—% Benford x? Oq%ﬂ%;‘%;&
®%) ®%) ¢ ol
Cl 0 0 0.51 261.13 87.5
Cc2 0 0 3.8 349,51 85
C3 0 0.21 0 152.09 82.5
c4 0 4.46 0 260.39 68.53
C5 0 33.33 0.16 147.27 85
C6 0 33.33 0.21 234.99 85
7 0 33.33 0.4 431.48 775
C8 0 33.33 1.47 326.61 85
C9 0 16.67 0 85.04 70
C10 0 50 0 115.83 775
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Table 7 B4 ZAF(honest interviewer)9] A &3k

71et ¢ | 93 87 SR
SEARE | Benford x?
ZAH Hl & Hl& SHE
(%)
(%) (%) (%)
H1 0 14.91 0 13.70 82.37
H2 0 15.13 0 164.44 78.65
H3 0 18.33 0 129.22 75.44
H4 0.56 25.19 1.15 47.68 78.5
H5 18.18 33.33 0 51.73 80.34
H6 17.71 36.11 0.76 63.18 78.75
H7 0.93 44.75 0 157.03 78.56
H8 1.07 46.67 0.54 27.11 75.86
H9 0 51.75 1.25 17.50 72.37
H10 0.51 58.90 1.24 59.68 73.77
H11 1.70 63.64 0.39 57.53 73.69
H12 0.21 37.22 0.51 195.25 75.42
© T U 7
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<Table8> H-# 3

B
i
o

Z A (cheating interviewer) 1093 &3 dX =

lo

Zol 6oz HAHO

f
B
_|>;
ol

FEo . 713 129 ZAF(honest interviewer)2]
O 7R AECIEF 9 HlE, 93 7S, SBAFE, benford x? #,
o

AAEd sHE)

71EFE S HE vl &(other-answers-ratio)e] #H o] FAHYPLE g ZAH(cheating
interviewer)& 022 <ol A 7}A3F vk} o] A zAbA(honest interviewer)ol]
, =9A  $g(extreme-answers-ratio)e] A% ko] 71A I}
ol HAYPLYE 3 xAlY(cheating interviewer)e] kol A AR (honest

interviewen)oll Hls] $A U

SHAITE @A F-&(non-response-ratio)S ol VMM E=E G EAYPYE I

Z A (cheating interviewer)o] g/ Z AL (honest interviewer) Bt} o =4 Ut

benford x2 zk3 o3} E3 SH-&(filter-question-answers-ratio = 2] 7}4 3}
np7tA 2 BAPAE 3 xAbU(cheating  interviewer)o] A Az AR (honest

interviewer) 2t} B %A Yo} /1A% AAsE Aot g,
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Zel2H3  EA(clustering analysis)2 tHHZE 71 stUEA HA dolH

AFE FAEE AEE Zte 2 A9 SY2HE £33 tgidEEC] AU A=
EAE EUR ol5g ERFIT oA ERE UIEEER 74" wHELS
YAEH W) 240 =1 AHEH ) oldAo] FoAE ARE HAFTA
#. S8 268 EA(clustering analysis)9] =7 FZ/AES 2 o 1FCR

K-##3 Z828YK-means Clustering)e HIAZ2Z FH3Le] thEZF QU
ZIMoZ N/ £A4o0=2 FAHHE A4 dI=Es HHE FASt] Nxkd9
tlojg] &bl yekd o), {FAR S4S Ze dI=EsS AR ZFEY
AAZGdTE 7H-ol ZAstL ATk A7IA Ke 23 FE ARl A EHH K9
PSS ARt BE HolHA JHE ke HoHel dldets Eel
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Figure 7 K-means Clustering &38&
<Table>+= 7|} &% HlS(other-answers-ratio)el]l ¢J3+ k-means clustering®]
Aol <(Tablel5>ollA  7]e}F &%  Hl&(other-answers-ratio)s  ©] &3}
BAZAS 3 ZAFA(cheating interviewers)S ©A13E H|&o] 100%2 714 =4
Ugon, AMAHoZ =xAE 3 FAY(honest interviewers)s I H] &S

83.33%= e & & AUtk
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{Tablel0>+= =& -&-&(extreme-answers-ratio)ol] €3+ k-means clustering®]
ZAyolw  <Tableld>ellAl  S94d  SH&(extreme-answers-ratios o] &3
FH2HEY YHoE BAXAE 3 ZAd(cheating interviewers)<s B4 g H]&0]

50%, AARoRE =ZAFE 3 ZAFY(honest interviewers)E EBHAE v]-&

9_}:

rlo

<Tablel]>& <97 2&(non-response-ratio)el]l  ¢]3+ k-means clustering®
Aol <(Tablels>E &3l FAHZALE g ZAF(cheating interviewers)s &4 &t
H|&o] oF 20%, AAHo 2 2AE 3 xAFA(honest interviewers)S B3 0| &-&
75%0)th. REAZALS 3 xAFA(cheating interviewers)S ®BAI3E H]&o] 1A+

veton IPARES 53 BEAXAS 3 xAFYU(cheating interviewer)<

{Tablel2>2 Benford x2ol ]33} k-means clustering®] Z 3ol <Tablel5>E 53|

Bz S 3 2AY(cheating interviewers)2 B3k H]g-o] oF 60%, FAZOZ
ZAE 3k ZAMY(honest interviewers)e EHAT BH]&L 9F 100%°]M Benford
BEXE o83l HYHoT ZAE 3 ZAFY(honest interviewers)E B4l 7hs 3

>
>
o
ey

)4
X0,
o

<Tablel3>& o3 E3 $-&(filter-question-answers-ratio)oll  ¢]g+ k-means
clustering®] ZA¥ol <Tablel5>E F3l FAHRAE 3§ FA(cheating
interviewers)S  g&A3  H|Lo] 60%, AAHAoRE =HAES 3 xAFY(honest

interviewers)& #-A3% H] &L 50%2= A

filo
e
+
X2
£

<Tablel5>= 7]} <9 H]&(other-answers-ratio), =93 LZS(extreme-
o

answers-ratio), $®7¥-&(non-response-ratio), Benford x%2 , o3 E3I

L& (filter-question-answers-ratio)e]  57FA AZE =% =233} owH
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o

A (multivariate analysis)< 3 ZA3olty. C4E ALt AAZ FAHAHNE

o

ZA M (cheating interviewers)s ®AgE Bl&o] 90%olH HFHOE ZALE

Z AL (honest interviewers)S B218F H]-&-& 100%°]t}.

S EA(univariate analysis) FolA 71EF &% ¥Bl&(other-answers-ratio)<
o] &3 Wyo] RAYPYES I FAYU(cheating interviewers)S EBAIZ 1] &0

=9t1, Benford x2 & AAHo=E ZAE 3 =AY(honest interviewers)<S

. 5 A &)



Table 9 7]} -2 H]-&(other-answers-ratio)ol] 2%+ K-means clustering -2}

Cheating interviewer Cl C2 C3 C4 Ch
group C C C C C
Cheating interviewer C6 C7 C8 C9 C10
group C C C C C
Honest interviewer H1 H2 H3 H4 H5
group C C C C C
Honest interviewer H6 H7 HS8 H9 H10
group H H C C C
Honest interviewer H11l H12
group C C
Table 10 S&3 $F-&(extreme-answers-ratio)ol] ©]& K-means clustering 2}
Cheating interviewer Cl C2 C3 C4 C5
group C C C C H
Cheating interviewer C6 C7 C8 C9 C10
group H H H C H
Honest interviewer H1 H2 H3 H4 H5
group C C C C H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H H
Table 11 -3-FA3-&(non-response-ratio)ol] )3+ K-means clustering 2 3}
Cheating interviewer Cl C2 C3 C4 C5
group H C H H H
Cheating interviewer C6 C7 C8 C9 C10
group H C H H H
Honest interviewer H1 H2 H3 H4 H5
group H H H C H
Honest interviewer H6 H7 HS8 H9 H10
group H H C C H
Honest interviewer HI11 H12
group H H
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Table 12 Benford x* ©f ¢]% K-means clustering 23}

Cheating interviewer Cl C2 C3 C4 C5
group C C H C H
Cheating interviewer C6 C7 C8 C9 C10
group C C C H H
Honest interviewer H1 H2 H3 H4 H5
group H H H H H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H H
Table 13 93 £3F $H-&(filter-question-answers-ratio)l] ¢]& K-means clustering 23
Cheating interviewer Cl C2 C3 C4 C5
group C C C H C
Cheating interviewer C6 C7 C8 C9 C10
group C H C H H
Honest interviewer H1 H2 H3 H4 H5
group C C H C C
Honest interviewer H6 H7 HS8 H9 H10
group C C H H H
Honest interviewer H11 H12
group H H
Table 14 57}A] A& ¢]% K-means clustering 2=}
Cheating interviewer Cl C2 C3 C4 C5
group C C C H C
Cheating interviewer C6 C7 C8 C9 C10
group C C C C C
Honest interviewer H1 H2 H3 H4 H5
group H H H H H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H H
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60
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20
75

50
66.67
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LM
R

,
ALY
LAMMMKN
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~ Honest cluster
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{Tablel?>& =& -SH&(extreme-answers-ratio)oll 2|3k ward clustering<]
Aol <Table22>E &3l FAH2ALE 3 ZAF(cheating interviewers)s &4 &

H]go] 80%, AAAoZ FAES 3 ZARY(honest interviewers)S BHAZ H] LS

-

8.3%0]8 ZoA LHg(extreme-answers-ratio)S o] &&A AAHoE ZAE 3

Z A (honest interviewers)S BAsL7] & AL & & Qo)

<Table18>& -$w 7% -&(non-response-ratio)oll ¢+ ward clustering®] 2 }o]m
<{Table22>E %3] BAHZAIE 3 ZAY(cheating interviewers)S T3k H]-&o]

40%, ARHo=Z ZAE 3 =AY(honest interviewers)S ERAIE H] &L ¢F
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Table 16 718} $% 1]-&(other-answers-ratio)o) 3 ward clustering 2%

Cheating interviewer Cl C2 C3 C4 C5
group C C C C C
Cheating interviewer C6 C7 C8 C9 C10
group C C C C C
Honest interviewer H1 H2 H3 H4 H5
group C C C C H
Honest interviewer H6 H7 HS8 H9 H10
group H C C C C
Honest interviewer H11 H12
group C C
Table 17 &3 $F-&(extreme-answers-ratio)el] ¢]§+ ward clustering 2=
Cheating interviewer Cl C2 C3 C4 C5
group C C H C H
Cheating interviewer C6 C7 C8 C9 C10
group C C C C C
Honest interviewer H1 H2 H3 H4 H5
group H H H H H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group C H
Table 18 &7 &-&(non-response-ratio)ol] 23+ ward clustering 23}
Cheating interviewer Cl C2 C3 C4 C5
group C C H H H
Cheating interviewer C6 C7 C8 C9 C10
group H C C H H
Honest interviewer H1 H2 H3 H4 H5
group H H C H C
Honest interviewer H6 H7 HS8 H9 H10
group H C C C C
Honest interviewer H11 H12
group C H
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Table 19 Benford x? o] 9|3} ward clustering -2 3}

Cheating interviewer Cl C2 C3 C4 Ch
group C C H C H
Cheating interviewer C6 C7 C8 C9 C10
group C C C H H
Honest interviewer H1 H2 H3 H4 H5
group H H H H H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H H
Table 20 3 &3} $-&(filter-question-answers-ratio)o] ¢]3} ward clustering A3}
Cheating interviewer Cl C2 C3 C4 C5
group C C H H C
Cheating interviewer C6 C7 C8 C9 C10
group C H C H H
Honest interviewer H1 H2 H3 H4 H5
group C H H H H
Honest interviewer H6 H7 H8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H H
Table 21 57}A] A&l o|& Ward clustering A3}
Cheating interviewer Cl C2 C3 C4 C5
group C C H C H
Cheating interviewer C6 C7 C8 C9 C10
group C C C H H
Honest interviewer H1 H2 H3 H4 H5
group H H H H H
Honest interviewer H6 H7 HS8 H9 H10
group H H H H H
Honest interviewer H11 H12
group H C
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Table 22 ¥ E 3 ZALA(Cheating intervieweD)d} FAF o2 ZALS 3 ZA-YHonest
interviewer) &4 &(ward clustering)

71&k
- a4 < Benford | #E% | 57HA
-3
SEHE ARE x? TEHE E:3
v &
Identified
Cheating Interviewer 100 80 40 60 60 60
%
Identified
Honest Interviewer 16.67 8.33 33.33 100 91.67 91.67
(%)
Cluster Dendrogram
Cheating Honest
cluster cluster
L LT T T T

Figure 10 5712 X & ¢] ¢J§t ward clustering (Honest cluster N=15, Cheating cluster N=7)
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3. 2 #Y AXE vlu

{Table23>2 A= 67] 2% & EF LAt 5, SELAET 6 F 1889
A ZEVMTFUAE, T ERE, SHIAE, A £28AF o)A Bl&d
ez}

thgt sEolm <(Table24>+= 2012\ A

20129 AN AZEAL A AR S SOz HYH Art F 2567

olm SHAXEI} 621 A AE= 28871 0]},

<Table23>#} <Table24>E F3lA FEI7IFHAIES B IAE 6% HF=A
Y(honest interviewen et HAPL Foz Hrid As5o EA(cheating
interviewer)¢] zpol7b gl AP E 3+ =Ab(cheating interviewer)®| 7}-<F
T80l 238 © EUT FFLAREY AF ddHAE dEA dAET} 6ol
Ao A=A (honest interviewer)¥ YX =9 Hto] 53690 FAHAYAE ¢ =
A (cheating interviewen)3 =LA zko]7F UA] @ttt A A5 AAo A HA Y
$1E & =Ard(cheating interviewer)e] © # 7] wjFol o]} Ze o] AT

TE QI TFIAL st ARXE o8 AL BAYS {75 FHst]
ol



interviewer)e] ztol7F 71 Aow BRAFAZ 3 APl HAF AQAZE o)A

S FHFgko] oF 0.47%0)x Hulgko] 11.34%E AAZEAFY(honest interviewer)@}

A Aol 7F bt

Table 23 YX = 6¢1 A=A honest interviewer)e] 2 #e] A%

EEIOAE |l @=8 ERUAE | 24 2AAT
N1 o ) %) o4 W& (%)
37 7.5 92.09 6 0.08

EZH} 5.2 6.53 0 0.02

o)zt 18.57 100 6 0.09
Z9)2 6.52 91.74 6 0
AL 0 80 6 0

Table 24 £33 E 3 ZAl(cheating interviewer)e] A #7] A&

N=65 EE7HT A& 7 SEE Z3IA= A 28T
(%) (%) e o)A & (%)
B 7.27 96.55 5.36 0.47
F=Uz} 6.67 317 0.37 2.13
Aozt 34.57 100 6 11.34
5 5.06 98.48 5.4 0
Hagt 0 86.21 4.31 0
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Abstract

Analysis and exploration
of falsified interviewers in KCHS

(Korean Community Health Survey)

Eunji Won
Dept. of Epidemiology and Biostatistics
Graduate School of Public Health

Seoul National University

Background

Korean Community Health Survey (KCHS), the nationwide community-based statistical
survey for health, has been performed annually and performed for community health and
various institutions and experts participate in this survey. Thus, quality control throughout the
survey process is one of the most important parts for survey's accuracy and reliability. Data
quality in face-to-face interviews like KCHS depends crucially by the interviewer, when he
deviates from the prescribed interviewing procedure. If he does so consciously, this is referred
to as interviewer falsification (Schreineret al., 1988) or cheating (Schrapler and Wagner, 2003).
We identified characteristics of cheating interviewers unlike honest interviewer who didn’t

cheating interview and studied the effect of cheating interview data.

Aims

The goal of the current study is to compare cheating interviewers and honest interviewers and
identify the characteristics of cheating interviewers. Also, we studied the identification of ‘at

risk’ interviewers based on the above mentioned characteristics. This research will improve
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KCHS’s Quality Control, data’s accuracy and reliability by identifying falsifications.

Methods

The data used in this study are KCHS’s raw data in 2012, KCHS’s discarded data in 2012,
interviewer’s Quality control Index data in 2012 and data of interviewer’s characteristics in
2012.

As anovel tool in this context, cluster analysis are used and we us five indicator variables in the
cluster analysis: the proportion of answers where the item ‘others’ including an alternative was
selected in all answers which offered this item (referred to as others ratio), the proportion of
‘extreme’ ordinally scaled answers in all ordinally scaled answers referred to as extreme ratio,
the proportion of answers where the item ‘others’ including an alternative was selected in all
answers which offered this item (referred to as others ratio), the x2-value stemming from the
comparison of the leading digit distribution in all questionnaires of an interviewer with
Benford’s distribution, and the proportion of the filter question answered in the way that does

not allow skipping part of the questionnaire.

Results

Cheating interviewers group (n=10) which had discarded data as proxy answers and honest
interviewers group (n=12) without discarded data and cheating interview data is agreement of
answer is 6. When compared to the five indicators in the two groups, the lower the value of the
cheating interviewers’ other-answers-ratio and extreme-answers-ratio, which was we supposed.
Also, the higher value of cheating interviewers’ Benford x? and filter-question-answers-ratio
Index, which was we supposed. But non-answers-ratio and Benford x? values of the cheating

interviewers’ are higher than honest interviewer, which was we supposed differently.

We analyzed ward hierarchical cluster and k-means cluster using five indicators, the probability
of exploring the cheating interviewer are 60% and 90%, respectively. In addition, when we
compared total 65 interviewers of the discarded data (number of questionnaires: 256) and 18

interviewers who agreement of answer is 6 (number of questionnaires: 288), Index of outlier
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time ratio (9minutes or less) is different of two groups.

Conclusion

Survey data are potentially affected by cheating interviewers and Interviewer cheating is a
non-negligible problem as it can cause severe biases. Many of the existing methods dealing with
the identification of fabricated interviews are derived from the survey design like re-interviews.
The most common way to identify cheating interviewers is the re-interview but for reasons of
expense, it is impossible to reinterview all households participating in a survey. So the question
arises, how the reinterview sample can be optimized to best detect cheating interviewers. During
KCHS survey period, we sampled 10% of survey subjects, performed a telephone survey and
uploaded the data for efficient management. Based on the cluster analysis, five indicators are
identified which might help to distinguish between cheating interviewer and honest interviewer.
The result indicate that the indicators help to separate the two groups for reinterview sampling.

And to identify the ‘at risk’ interviewers we consider Index of outlier time ratio.

Key words: Cheating Interviewer; Korean Community Health Survey; Quality Control;

Benford’s Law; cluster analysis

Student number: 2013-21869
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