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AZ ATE 93 2AF ARAA AZo] EAfels AL ATAL YntHow o
ofat 4= ol Aolek. ABlTaE Aol A A5 BEEE A|mae] A, SuA)
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TS AlYstal At e & 4= ok &2, gid Ao A 54T dE
x50 H]3] =2 52 erzNattrition or dropout) &t
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2) 1& o7+ 5w FH(false positive) 22, HF7}d(null hypothesis)o] Fddlle B33, o]
g 717Eke Aol &, ARGl d7rde] AgdE o 15 /7t dAgt

3) 2% 2R+ ZAXE FA(false negative) S 24|, AFTHIo] ARQlolx B3taL, o]& A=
ZAg-oltt. thA] dated, el A7vpde] A A Kl Aol 25 2R/ HAS)
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p. 34). WS TAT 47| H114] HERAA, SHAEE AL WA 2 A
A8 B2 AHsse] et SEe FAT 4 Qo Tzt 4EE Sk

9, ThE gl Hlste] sidelA] SeiE

e
o] ATk A4t ule} o), olefst ASEL FAH AHAL oL

RES _l
)

olefet BAS AP Skl ThrRt oAy ‘3-4 54 2Hunbiased
estimation)2- AF=3H= A Q) 7[RRI 2], 2016; 43¢, 2010; Van Buuren
& Oudshoom, 1999) 5 22 EAjo] tjat Thegt ﬁH‘?jO] AN Glont, we
TS ©ed] FES Aelstn HAS AAs e ARloli(d)g Sel,
listiwse deletion), EA|2 Q] @7 7I5Ald A& w251 gt o] o] di=
M AT B2 Heje] FRA W Fa A% e PHe kolsta, 2% of

A5 T e AR AA AmE 83 2YE v|ustaat itk

Il wzfst ATolM 25 xi2lel Sed
1. 2% mEle| |3
2% sfEe A A A REOR BRE 4 Aok e 2HE 9 A

(Missing Completely at Random; MCAR)o]tk. MCARo|g} A=o0] 23] =4
3¢ qJojarandom) 0% WAIBATH: Aol A0 WS ThE W] of3)
oEEA etk djE Sol, SEAE] the AeE kA o BYES
MCAR 2% sjelg @43 4 ook olefat 4% ojuat 242 A2l2 a4 ol
AR HgFo] glo] Hex(parameter)E FJ5HA| Hrk ol ol2{Rt 9= w4

o FEE= Amo| 47} 1hasy] wle] £44 ARl okelA 15 ozo) ¢

EA= 29 gjel(Missing at Random; MAR)o]tl. MAR 4= 9|88 71x|1L
e AR A5 AR el gl thE Wil tiste] Eolx] o, o



284 « JAFEHAT M2 MIS(SH HM13E, 2018 - =)

W59 Ea) o)Z0] 71581t} (Schlomer 2], 2010; p. 2). o] Soi, ofW

el
-

A “EQE Al “HE e E St Y & o, AEjdos BRI *}%‘f%
RS
o T
A
o

& o] gk A7) e Sgeix ke BEol k8 4= Atk olelEt A% 2%

i “BoPolels Wil o3 l=E 4= ek 5, MAReJzt S48 Aeel

o FAp9] shele: efulatch olefst A5, A% X U o 71HS B A% £A

2 A e A9 15 050} gio] UakE FHOF A% 2% LR WA
]

S~

12 4 Itk 22, MAR Ao ARt A% o
of MY e BES FHY 5 Urk

Ris

A= JERAR] sflel(Missing not at Random &2 Not Missing at Random;
NMAR)o|c}. NMARoJ %} Ujof] EAjsls A28 Fakolz whalat Ao] oh
o, 27t ERSL QA S WEES Bl 58 4 glrke Roleh ol thA
o] A7 Bile gl WeERTE 25 28
ofefat A9, AZS 15 U 2% 0RE Ao 4 gAYk NMARS A7} E3tst
A 95 SRl 2] o1t A5 sieil] wlEs], ol AAHOR 5o 42
o7 Aoksl= AL uf$ ojFHrKSchlomer 2], 2010; p. 3).

2. HISA Xt=o|Me 2= 2|

7 WHS A7l 2% Az el Bax

A2e] sjglo] MCARo|M, A4 5% vjghe] A28 b= Art paw
Zlguro g B &k 4= 9l 0 1 Graham, 2009; Schafer, 1999), o]&g|3l 27& =%
She A9t RS BET Al 2R SRk ¥ 4 9tk 53], 5
Gxmel WA W dekn wIg A7|RIA AR ARE 4T 15 FE]
7} kg,

AR, A718 8 o 2ape] EAfeks A5 WA 0 et o

=27 =
2 714 BRG AT Tk A, ARES AwEes v U I 5 AslHe
=

1

2 vlgAshA] ohrkal o AX|= ol gt SH= 7Adl= APl AthHuizinga
& Elliott, 1986; Tourangeau, Rips, & Rasinski, 2000). =, HXAJsFo] mfje =&

1
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Mol 39 RS BARA Dl ARHOR ) Fl54o] 27 uie]
AT o] Quislel] TAE WSS AU, RAle] ARHOR Fofd 3G
ASE W2 W Aol o3t See A dEsha g 4 ek Zolck ol

A, B A4 5 BT A B4 D AL K ARES Al ¥

4> QJti(Enzmann, 2013). d&|=2 Enzmann(2013)2]
International Self-Report Delinquency(ISRD-2)E &-8351 dL1= 27|
BAZo] e PAUES FRAGOIL AT Bl AR L FIUES

N
2S Belsigink ol2AoR e ArIBAR L WA W Akl Uelo]

14—]5]"’}]% A S = ¢ = 22
= £ KGottfredson & Hirschi, 1990). welA], o|z]st A-X A& Q] oFEALE
& 9 7shgol A vlste] Tt 248 Ao, of ARE T2 ALY 5

e I
of 8¢ 4% HpolA ATIeAET W B Y o At SAR AL

sttjete, 25419 A= Als(coefficient) & Rl th 2| SG5HA #-ofgh
AIE A Fohe & 2 i ThsAdol vile- ok

B2 25 wAe A7 2ok YEsh 74] Apzo A &3] Yehhs EAlolt-
ok AR ol A Atk oK OlE S0 1 AdF)et Blarste], Aol
Hojh A dS Atshe #EEHe 73—‘?— T Ap=ofAfe] A5 AT éﬂrc’ﬂ
o9~ STSE FaFe vlE 27F vk AE7t vie} o], ko] flyf A5 A
o] djlo] FEE ke JoH(dE S0l F2 AVIFAD, e A+ TelM= AT
TAIARRD e 2FA| 7| ©2H(drop out or attrition)o]L} A= HFAIQ] fi¢lo] & £n

k. dE 2, B2 Ao AFAEE “BAAAS SEHRDE AQst AwE Y
sheel, ol TEek R “BAT SEASel tl Hue WHeh Ao

ATl FRT 71AE AU %S 5 ek olelet YollAl WSt R Yapapist

ﬂJ

4) ol ol, Shwe FAoE B A Aad 2 Aue] B9, B4 FEO ste] g
AAES AP He, 7bE 2Ake] A9 el § aw Al Fol A thel
A ASIEA BE WA, €% 9 EAVE 4 2 Wt L BRI ol BHXﬂEl
e w1 Fa% olrlg bk o, o] @t 1 8 AR ool e A5 AR
Helm s Q) Wil A% EA w9l e,
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w9 Fastch

I‘Il‘

A Ao A% E B3} AU A

. HHEA A= 259 A w59 MHTA A= A

WA 0 B Ao} s WHEA AR 27 TAFACIS Sol. 4
2] YHEA)} AR BAR(NE Sol, FAPAATL] Ay
2AD7} ik oleiet WaEA Amo] EAsks A3k A2 WAL WSSl
A Fag A7l ool w3 glek mlste] B9, HEAQl FAEARZE FBIS)
Uniform Crime Reportingx} National Incident-Based Reporting System(NIBRS)o|
glom, o] Aol A4ge] AZo] Eawlo] glrt (Thompson, Saltzman, &
Bibel, 1999; Lynch & Jarvis, 2008).

UCRS| 49, we WA 71ogo] FBIY W $AS Aok vt 220
Q= RS AFSH 497 Ak Yol 200399 A4S 65.5%2) W Sk
qto] FBIo| 9hsh A== A15s1%ct (Lynch & Jarvis, 2008). o]0 FBI= A%t
9 Fo(outlien S WAEA 24 9 GAE T w2 5 23te] x|
SEAY BASlo] AlFgsiti(Akiyama & Propheter, 2005; Lynch & Jarvis, 2008).
thih UCRE A3 wAl= vis W ZF §iA3 71352 FBIoj| gt MzEA 2
7} A o 7 o] stol ATk YolA] Hl% Aoz gule] AT tha A}
ik

UCRo] 21 717k 2b Mt W2 o AE 59| aokghue Agshs v,
AR 71HE A8 Q) NIBRS = 7 ARl oigt A2 o] tafRt AHE A
St HollA AR =AY ZFA7F A H7EAL el (Addington, 2007). tf
gk NIBRS-2- UCRECH thefshs] 12191 ] Wi HJEES #3sh7] weol, 2+
BRlE Z)EhEo] ARE she Fgeld Be A5k dolA ek o Sel,
WSR2 0] NIBRS B g ahpold 54 wa(iaAe] el o
2 o9 81%7} d=2o 2 Jeh}r|x= 3¢t Thompson, Saltzman, & Bibel,
1999). NIBRS2] A%, FBI:= UCR¥}= 2] tiz|d AES A Z5HR|= ko,
NIBRSO| ZAfsls 2SS QAo Az wepseida  glom
(Thompson, Saltzman, & Bibel, 1999), 4= BAE 3{|435}7| ¢t SA Al €y
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E9°| AA|EaL ¢JtiHaas 2], 2012; LaValle, Haas, & Nolan, 2014).

chgom WAsEt EE FAT WH A7) 4R A8H gtk Wl
shzAjel FAEA F ofuat AEt Aol o AgElel et sto] ZAfs)]
L 3AwHBerg & Lauritsen, 2016; Lynch & Addington, 2007), F-A1ZA|2} 8]
Shol MATITEAR: ofwF AHE)o) AR WAHBAS o HSsA s ek
o] k22 oJAX T QJrHEAE], 2010; Bursik 2], 1993; Mosher Miethe, & Hart,
2010). chk, WasAEAe] A9, SEAT dERoR By By thet SHS
312] kS o7} 9tk o Ad), 2014 W 20159 % u|= W #| 55 ZAKNational
Crime Victimization Survey; NCVS)o] S, Hit 32%90] 7|7} 7HAAES ¢
SR poleh olafat w& FSURE WA Pl B A ) e
7] wizoll, NCVS= 7t 59 4% 8t 9 7|Y 525 283t tixe 235
Alg3tcHBerzofsky 2], 2014 ; Bureau of Justice Statistics, 2016).

[efeAby, n]=e] A9, tjEHel WX $7 AEE<] UCR, NIBRS, NCVS 1
% Ame] A ol A AZo] WARRE AMo] 2 A#A glon] AFASe)
TS WL Qe whebd, Aol WAlsHs o4, Ae] Mega, A% Bl
Azo] s A Sol Tk e Q7S
A= 8l UCRE| Z-, A=of YAk

o=

S~
>,
N
ac)
o,
>
)
i)
)
ir‘
4
N
i
s
2
ot
o
]
30
i

=
nld
Fo
iy

& CHX| 2

A29 ojAhs e HFTAH, 2T H(nearest neighbor imputation),

2 SHA X)W, 7|iA] i3} 7] (Expectation maximization;
EM) S0 topsiet. of ol hEH 571 dia @ QRS e
ok g (Multiple Imputation by Chained Equations; MICE)-2- &-83}0] Al

olN

S84 37 UAE) A% WO EM 9 oF AES A B o)
$ A|E]3. QItHEnders, 2010). 38, EM1} t}& o

rE
T
T
¥
o
fu)
B
oL
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A & o T 25 2AY siveR AAEAL Jlo, v tiAHe] EMo

v|gle] © HEFE(less biased) AIE Al&EsH= Ao ‘Q‘E:]Zﬂ QJtKSchlomer &
Bauman, 2010). oo o|3}of|Ax= o] AFoA &85 54 I x| U o=
oxe] 24l 7|%el MICE tfa] 7has] *é%‘é‘}‘zit}-

(

gix517) Hrk o] WHE-S MCAR 2 MAR Aejo] X2 miolx wakelx) ore
Y42 AF=351HA EltiSchlomer & Bauman, 2010). dFX|%E o] HHHL jx|= A=
2 EHTHE WY WS P W 7E ] 93-S nA B
7}A) a1 QJt{Graham 2], 2003).

thAl wetol, ol B9 diAHMS BET A ST @) ol Wlg AT
U= ASES FUS ez lﬂ Al ek oA, oudt Aol A5 A=
He= Xi, Xo, X5 olghs SH¥rES 285t 39 giAE AAlsiTh ol
785 Xi, Xo, X5 Hpglo] %‘?ﬂﬁ& THAEY A5 BF 22 o YA EA
S, W 5 FREe] d&= vAA "o ol o2 o "R FHE

ok, o]Hst EAIE S ds] —‘.’4’8]-01 2 3]7] x| H(stochastic regression
1mputat10n)% okg slo] A okﬂ;(] 0ro ks =AT} o= %u}, =4 39 o ;‘qm%

o) 109 Aol 519 A1 F ol Lol 200iolekn A4 1

she4 59 oAEe SuA 10We] A3




2. HAHIEAlE £25H LS CHX|™H(Multiple Imputation by Chained

AHAAE T3 UF GARMICE)S T dize] Aol aubgel
o= ) x]®H(Multiple Imputation)-2 Rubin(1987)0] oJaf 7= on, zFzte] 4
=2 ke H4EL -85t 3] (distribution of an imputation regression
model) ZHE] Faolm 2Eals So| /U Folo] hAHT. ol TS vk
sto] mamo] AR AARICE AR ATR= o= F Sgipredict then combine;
PC) 7S Ea ALZETHMiles, 2015). ThA] Walol, o} o] Azo] B4 ok
=L 7 AEE BA%E &, o] A3}5-L Rubing] W29 (Rubin’s rule; Rubin,

1987)2 2Hgatol TS YA 0= o]FolAick

° =
A (dataset) 5 FHE0] EAo] Egoh= 7P oRH 71E9] thafel v dAME
O A Sk, et AR AR ARRE 2-(lter) & 4 Q= 4

3 %] 7|Ho]tVan Buuren & Oudshoorn, 1999).

A5G )
Sk 28 AeIAE A MR B B AR Ae) BARkE AR
BRIk SEAAE B ATE FhueR Sl Und BeES SYueR

sk B AEA] AAE: of W) HARY mGL, o] &
S|, 2ARA, e mold SlFRA Fom A4 & 4 otk duAelAE

oA ANE EHZ e AT ASgho] dixldr: o]FA dixld “He A7

5) Rubin®] 1€ £ 258 2 347k (point estimation)2 2t Zke] ARel] 23 Ahe] FitA|
oM, EEOAE AR ) #A %L AR 3 £ B8] AuEr



290 « FAFEAMAT HM2oH MiS(SH HM113%, 2018 - =)

< o152 TAIA HE W RS S SHH Qe Ak SeAlE 21
HHE] 4etA| Ipgo] U A7 9] U] WSS Pl W EE Zlolth o] AAo]

RE WSS 98] 13 ANEE A2 sute] Aol Z(eyele)m HolFity 654
Bo] Alol2L AAatel, iAiglo] QAR g AwS AAlsH Aotk ot

2o 1035]9] Ato]Zo] A=, Alo]Ze] 4= ¢loJ2 23 4= ik

1Al A 65hA|S] e AR slute] thix|E A&7t A4kt MICE: o]
2ot S o AX B giE ARE Aaksh, SAEA s B i)
= Az} SeEch B0l zlg 80 g g 9ldt B34 (uncertainty) S 7hA
AlA Axke] ARAEE B = A "ok

V. o7t

1. g7 Xi=

o) o] Aol B4 B4 aﬂoﬂ HA G BRIsk] Slstol, Bavd

WAL 4] 33t Fharols 2P 2AHKCYPS) Flajdo] 6Wx} AaS
g5t 45 A TS AR M= & Yl NS A=mrF E-8-5 Ak
A= KCYPS Z13d 6V} “YARAIAE(raw data)’o|n, o] Z}lREo|= th4=9]
AZgro] ZAfat) 0|2} Hiol, KCYPS 643} A120] A%S 8% SIrix| U
AN TEI FFHAMICE)S Sdto] 270] 2712191 Z}Eﬁ):% T

3}Q-
o olg] 714 i3] v % S8 Bl9) AW MICES 383 o=, KCYPS
42 SE1e. MCARS[eH| e MARSIEH: 71901 €] Aap] 1

6) &7 AR @ MICE:= STATA 15.0 Z2 135 &85l 3 =[Q{ch. MICE #49] 49,
T 2RI (Logit), ¥ AS5FFE 2 B3 uSSFE ABAE A8 23 2y
(Ordered logit), &F 34 2 HTAL5LS A%y HEE 93 d=7 FHT wjA E’%(Predictive
mean matching for a continuous variable; PMM) 0.2 AA3}tt. thxE & A5o] = 60712

WRE. 90, MICEE 227402 3re] 987 H703) A58 428 7Molehs Ao
A (https://stats.idre.ucla.edu/stata/seminars/mi_in_stata_ptl_new/), MICEZ %3}¢] 3h}e] 2122
AR 2Edte, ol& &EF IR AEE L83k
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wolt nHAHreR, st Al 7io) ARE B87t A 240] dvidt FERIAE

sR15b7] §lstel AZo] EASkA ok Al thelatRproxy) 24 gt 2}
2% LAt

2. 24 44

p 3 -
A4S e EARA) B WAL IR BT 20 9, 22

s, e A|$A, RS ORM, ol vl Y ARE BEle] 2 HSE]
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o] ofm, whabA E4 Ak Walste] o2 é%OM 744
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Mo o ¥R

2g¥ o] ft o5 WHEL ThE W] ]
A= owol 9l7] wiEolck. o 7ich, KCYPS 6%} x}
Q)

]
ol
N
2
[l
ol
gﬂ
N
N,
)
>
i
o

7] 171 Bt2jo] A2 A9, o] M4k KCYPS 5%} A2 2RE Rekg 4
h BE R st 9 pase moﬂ 2 o] WASHARE A& ol JH
She The WesuTiolad, YEE Leu), PRE AFEARD WEo] Hou),
Q] HEE AEahs ﬁ%ﬂmoﬂ% Sol, “Fri At flom B A 4
L) ergEmom 24 9 sloz wusier

7) QAL Al 63 B3 B AT Q) el Aol HAlghe o

% LR, A8 AR Eo] Akl Akt SHAREAT B 4 G olel, Badsgdre]
B Sl Eske MRS BESe), 70 B4 We) 258 WU 2P ne
S o), BEGAIRIE 693 Al PAe) Y B4, o2 Ao el
S ARE F4510] WA ol A BRI ARE “RAT AR HHGC,
I A A SIS S R A ol o 6 08 51 40
el EAE AN A8 WA A PAE DA ool g

§) F2 R A, “IE YT Fo2 SAG. wehy, W SN, shele] Wb} gokd
el S V4 ol o, ol el A Y, 09 94 Qe ok 44
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oz ool Fael A9 ¢
w2 WEe] A 0 AVgalich 3 Aol EFE] Qi o2 WS v

4

1. 337 Hlu

B, I3 AR OE AR 7 WS R vlustnh 273150 A5,
SbAEt AR Wi 06182 UEpon], YRARtEE 0.571, TER= 0.573,
AN AL 0.5702 Lekyich. HUGT] Bk ST ARl 01142 veh
o, o= FHEAY 11.4%7} & Z3o] S3E Uepdt: dXARIRS] SAF
TOPEe 0.103, TR AFEL Bt 0.109, 3HA] ARl Hat 01118 Uet
stk F3 ek W) A, b A& 3.023, HxRAF A= 3.031, thEA]
A= 3.007, S| A= 301602 eyt wxl st Baro] 74e, ebdsh 2}
7 2.770, AZA} 247 2.782, TRE|R] AL® 2.767, S|t AR 277182 Uept
o} W2 A7 EA Bt A AR AbR 2.590, RARNR 2.579, thetiA] A
7 2.587, 3R] Apm 2.587 2 UERTh vpAute g THAIAS HehS S 2b
T 5048365, YRA} AR 5143.740, TREUIA] bR 5054.222, S|AUA] AE
505841305 Uehyith

ool AW=5 v uf, thethA|ef AR 7} LAl Aol H]sto] 2

El

e

mor oot

e W55e ARbo] AT 1 244 AR Ws) gldekE, S5 Fdwel Aes
A3 the R e MU rhsel Ao .
9) %33} male] 82 "B 7 Am zhe] v BAL 98] AREYOL, o]F WPEL 9]

o

A% (ordinal scale)2 ZH =X QFok7] witel, “Bare] AAZ<] 7ixE EAA Bt

e
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o Apmo] g Ao SRIFGT, AN Aro] A oK 7K W B

% ) 27 S Kprol 7b TEsteon], thEYA ARe] A% o4l ml e
4 Wit F A A g Awel g 2AR Aos Uehdth o), AAes
o] 749, gdst Amst oF 504851918 LT, ThETIR] AR oF 5054419
|9 A oF 5,0589Ho 2 Uehith =, ghdah Aol ulaste] thEdjA
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Data in Criminology and Missingness: Comparison of Missing
Imputations utilizing Real-World Data

Ra, Kwang-hyun*

Researchers often find that their datasets have missing values. In self-report
surveys that are frequently utilized in social science research, respondents are able
not to answer certain questions, or accidentally, they may not answer an item. These
missing values are relevant to occurrence of type 1 error and type 2 error. The
current study reviewed the significance of proper treatment of missing values and
discussed several methods to handle missingness in data. In addition, this study
compared results from several imputation methods, utilizing data from the Korean
Children & Youth Panel Survey.

It is found that results from multiple imputation and regression-based imputation
are similar to those from the proxy data of real world, whereas the row data that
include missing values have some symptoms of type 1 and type 2 errors. Given
the results, it is imperative to properly handle missing values in criminology
research. In survey datasets, missing values may be related to crime and delinquency
so that non-treatment of missing values may result in significant subjects in the
dataset (e.g., individuals with high criminality), biasing the estimations of statistical
analyses. The results also have some practical implications in that empirical findings

are often utilized as scientific evidence of policies and practices.

¢ Keyword: Missingness, Imputation, Multiple Imputation by Chained Equations,
MICE, Crime Statistics

* University of South Carolina. Department of Criminology and Criminal Justice. Ph.D. Candidate.
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