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Item Response Theory) WHolt} o] F 712 &4 W& vlgolu {4 5
AIA 2] A ellA sl HXAS S87] fl8 de] 85 o] Yk (Cantu
et al. 2013; Clinton et al, 2004; Hix et al. 2012; Hug 2012; Poole and
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EALe 2 H-H S (liberal-conservative) &) o]\Wd2] EAIS XU J+= Ao =
B 95l HAe 4% 250 oldusE 15E 4 ok 2 ]
At

Are] A9 Aot FolRE A0) A lg5e] oldA gAE Aol
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step Estimation)o|t}, o]|AL ZAAgre] & a8 ZH(random utility model),
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TAHRE 27} AR = EARNE(AE Y 7P XEA o3 7}
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1] k= Aok 1D giuBsHA IRT 2DoAE HIFeEw 2% JYsy)
et g o YE Tholle 2PEAdo] §lis Whi o]Eo] W13 &g odET =
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(29 6)2 Aot =3]e)l 22k IRT $1A| 23-& 1835t 295 HolE
A7 e} WRZIAIR IRT 1DoIA] 8t ol dAdo g hs= S3zlRgw}
Aofd &g oJedEo] MHANTAY 25 JUET] AFeld &5 oJUE Aol
o] ZAF= o2 Hol IRT IDE o] xFglolegla Hr)= oAk, oot e
Ao R sl Alelle 7t gltt

o

r

(a2 6) M9 23|: DSAIMEE (vague prior), A% Mgt HEE ALREL
2zt 9A| IRT 23 Znt

217l IRT 2%, 190§ %309l

| 71et

11) 13922 ghl® W-NOMINATE F3X= 919 IRT &S F3 FHHE 5= Slvk
(3" 5yl tigF 45 B 7]&olx] & AAsaL, o] & Tl 2 HAAHES 8
A2 79 W-NOMINATESM vehd 91FeBnr — vl — 24 205 — lukedn) —
st Ad odee] REE B 4 Qlvk 2y oA BTV SIsiA 1 AE
£ FARlloket stk Hollr] Tkl FxPdellA HHe] 7t xpdmit) 7RR]AL Qs AR
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IRT 2D9] 7-¢- THXIRIH ol 25 oJds o<
=9 Sk Hoh ¥ W1 3ol #AskaL Siv £ oleRt ¥ S]] #he
THE ARANFAT 25 ofdEe] s SATE AddlA IRT 2DE °fd
Apgoletal @A = JPAANE, SEEG — Ao — AT — A
Fejgolehs Aol ek AT ofd Exsh I3,

Aot =37} A7eh g Alst = 3]of BEsHA == A2 IRT 1D9}
IRT 2D 7 7] 2kl 5ol 7 ofof A7 31 2 B
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3]

ANTHFE Aot 3714 eldEe] HAA ExolM 7P
g 2polei= Holt}, o] AL A W-NOMINATEOIM AH3EE vl= 2] 3]of|A]

R 1A, Ak g-Hlold PR 48] YEEE Aot & 5
Sick. BE 7 9B ofidel 2Aste] Ahale] Y Hesta PP T
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A7t Aot =3]9] 79~ IRT 2D+ of'd Ak o & Holx Fe7h gl
102 AWEAY) 7hek W-NOMINATE 1D7} IRT 2DXC} IRT 1D9} ¢ &
HHAS HolthH W-NOMINATE 1D S x|oll= o]'d AR tH= ofof 7+ of
tlo] o wWol RkdElrka & 4 Sk webA W-NOMINATE 1DE o]
2 58 739 3] ook 7t vy B FH | &S FHsljofrt gt
W-NOMINATE 1D7} IRT 1D9}e =2 J#HdAE Ho|A|vk IRT 2D9} ¢
AAAAE HIohd, W-NOMINATE 1DE o|'d xb¢lo] ojof thg xhgin

ol whdEt L & 5 Stk = o]2lgk ¢ W-NOMINATE 1D+= ©]{
AREEOE ATk Aes 4 Qo)

(¥ 1) W-NOMINATE 1D} IRT 1D 9 IRT 2D 7F AH3AE HolFa
o}, A7t =3)e] A9 IRT ¢4 BREoz =A% 2l 2k 25 W-NOMINATE
1D$} H2 AAPAIE HolAek IRT 2D(=0,856) EtR= IRT 1D(0,934)¢} t] =
2 HEAE Hdvt wEbA] A|17d] W-NOMINATE 1D%E oo 7+ i
o] t] Wol ¥hdd SHAY & okaL FEaE 7 Uk

b A|18) 3] ¢ W-NOMINATE 1D IRT 1D&F= Aa#A A7}
0.958% W~ =2 BHA, IRT 2D9k= -0.5428= FAHAE 7HIch o714 IRT
2D9}e] AHAITTY 5o #hs 7RRIvks ARk Aol digke] A7
T3] vl AA AT Aol F5& a7t vk oA A8 =3 <]
B9 2 Ahomw Fw38] HHHo| FAHA| ¢7] whtdl 71 s AA
g 97} JeS HoFE Zlojth o|FA & uf 53] Alsd =3 ¢
W-NOMINATE 1D+= ofof thy] xpelo] @o| whed=|lom, o]ydz] E2do] dn}
L o] Apdell BFdEIL QA ThssIE ofEe AR Hlt

Aot =3le] Ae+= o) F =3]9} AT W-NOMINATE 1D+ IRT 1D
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ox
o

=Y

B OO TR o

4 g o

fru

(£ 1) W-NOMINATE 1xHal F2t IRT 2 2 X1 Hpotol A2

IRT 1D(0fo} CHE! R}2l) IRT 2D(0|:d Xt2l/O|x|2| R}2d)
174} 0.934 0.856
W-NOMINATE _ }
D 18t} 0,958 -0.542
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Lo

ko] 2FAA(=0.810)Hrh= IRT 2D9}e] Je#A|(=0.943)7} T 7] vrehsih,
olgAl & o A9t =3le] -9 W-NOMINATE 1D¢]| ofo} thg AYrrh=
ol 2pgle] t] Wol W=t & 5 Sk, wheba] A7HRE Aot =53]
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WXIHS (cross-validation)
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g 3]ollA doful= OB 9l I Aol tigh ¥l dES] o]
Joll theh Ao R ofolxlt. o oldel tigh ¥Aaly} A8k ogArel] vl
& o= Ao =35E 20t w27HA] S5 o'dA] x5 Aol W
Aog Zgshe AYgS S8l F=H] ek whd AT 93] EA = Hihe
wRstEo] Qs B39 24 A 3 IS et dEY XS

2 FoME of7kAl 3] Al o AREE ] gkl g -
o|lTF 2015 Yzl €] 2010; Hix & Jun 2009). L&t} W-NOMINATES] 7-¢-
AL A dagEs 7] i e e s Fds HEds 7
Jeh= Aol b 28 7Fsdo] vl Eobd ZAoR oSHr. o] WAs
3 7 7E o] ALY AL oY 9] Aol YEhEs od
AFE FEo] o] ARF BA &84 7FeAol =
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1. W-NOMINATE &% kAl

23 vh2lof| o3t ko] A AAERT T FEE(Armstrong et al, 2014)
o 298 402 98 A0 295 99 ol L) 29 90, o

A Apdo] EAgaL AAstar, Zzte] Mg , 1, j=lo0, g, k=1,

2 Agstett. o|dEe] Ay et ﬁ%ﬁ"“‘ A AR 82(u)
o} G54 eaE@)E TEE T Joh o 7F ekl vis) 3 BE(y)=
PBe 7o a8 v Zo] BHT 4 Jrh(Poole and Rosenthal 1985;
1997; Armstrong et al. 2014).

Uijy = tijy + €ijy (D)

2)¢] o HA oM nol Balo] FANM HHEE A= AL on|E uf, gt
oF Up> Upd 4% 7S AP 2 Aoloh. o7& v Aejsii,

Uiy — Yign > Eijn — Eijy (2)

A= AAEHY F2elde] atol7h FEE4R] FEolM e ApolEn ¢ =2 1)
(e o) 2z o ) BaS s "l olwl @AM en T gi)e %2
7F AR aEE 5 Q) gl FEdhe] o] BXe g P e
gt

|

P9 7t 34 BE) = P(Uijy — Uyjn > 0)
(3)

= P(uijy — ijn > €ijn — €45y)
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P(94 i7} i) 24) = P(Usjy — Ujn < 0)

= P(uijy — Uijn < Eijn — Eijy)
ol FA40) o] k7] FA xpo] EAfstctar AAE g, 7 xFolr 2
A7} xuQl i o] B Ooll 1x18F j Hete] i3] 43
o] & ko] A-jHIE

By = (Xir — Ojy)? “4)

HU

#EE 5 Itk NOMINATE SAMA o Hg3Hre] Ages BRe 47t
2 wedn 11 g, o] A% 7 Adeln 219l el AAEH Arhes
= Fgo] Z|AAe, HHGo Wol A= 8o 0ol I, = Hg
ke RN Ao Aololw wgo] A Aolrl v, A447 Ba) Do)
1 25 wge] Aol wig Ao,

740 glo] AREH NRo| AFREES A8 HW ekl ) 24
wANE ©l 99 oldte] Azl(dud) 2 2t AN AFA (m> 0)F 1]
3 BESrE e 2ol Aeld 4 ek

HUHE

1 s
Uijy = 5 * €Xp (5 Zwid?jky) + Eijy (5)
k=1
a2l AG)E AREste] ol 7t kel thel 3 mAs & FES vt

P
= P(uijy — Uijn > Eijn — Eijy)

(=) (1500
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B =Rl AR 2 W-NOMINATE: 9]¢] SH5232] Rio] Zx|AE B
¥E skl ok 7Pk o] 25 BES FESH €k

23]e] 71%EFR dlolHe 2 Wtel] tigh (=1, BIl(=0)9] o]xIWF=E
TAE nx go] FE YR Folth. 270l

B 0, 22 oS TR ATFRE
£ wl2ota 714k, NOMINATES 7] 943k %3t 271 B39 473011
A ZAJAA RHRIAIE BT A uwetan & ), vy} o] BdE
t} 13)

[,(Y|uijy - Uz‘jn) = H H H Pszﬁ (7)

i=1 j=1 2=1

A7 P 9194 i7} j ]kl el 2z A& A9 SES SNk, G
A 27} 2 BAE AERE A9 19 wE, 1A odvhd 09] gk& A2 7
€. o] *‘oﬂ SR likelihood) ) SHHEE golaH] a17] $lal =222 3]
shd ot A

log-L(Y |uijy — Uijn) = Z Z Z Cij-In B, ®

=1 j=1 z=1

NOMINATE W21& $jo] 21-9 o] Stighs wal&d wals 53l k)
o] G Aeoe SIS AA) tht 2/Ro2 2} o) UE b Feld
T3 %ﬂ(agreement score matrix)Z} YA &3 29] g9} wol| ZA7HS o}

Z7%ko] IR AdtA vk =4 darg]E(three-step iterative algorithm)-S-

12) AR o g= & BE A AiEEoA 2T 49 dS g38s Adoa &
F o} o] Hhae] A= a1k 1980 o= Ak *J JH 98l 2X2E BEE
*F%—o}‘iivk JdPe= B8l e TS ﬁ%—d 3| =27} 2fo|t(Heckman & Snyder
1997)2] Sl vl e 71 4 JUE AL 2R Bt diAH o) thigolz)
= A, 53 2/3He)o] FHH 01 LA EX(id)sF okl 7HgtE otk Poole
20051

13) 714 ZANAM Y el gk A& 2+ 1 T 29 3hg 7HIh
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ALESFe] o3t o] A3 Armstrong et al, 2014, 192).

1] X, B, w& 43l 9] 2afwsrs Jrislshs 23)o 5 ¥4
wEol OF FHet)

2] x 2 AN 22 05 st 9o 2a9esrg Suskehe
Bt wE =t}

(3] AN 22 09} RItA N e g, wi AL 919 2%
e Suisehs XE etk

(4 M~BIEAE 2 @5l Fa m7bx] wEgit,

2. H|O|X|QH IRT 2H

RT oA ek o Thek o] 7o) ol dE ek AAshH, LgFSE o

83} o] EAT 5 ek

Usjy = tijy + €y = Y — (@5 — Ojiy)” + €3y ©)
i=1

o

sle] Egeol s o9l 17} ek joll el b AL Sh | e
cheg} ol 7% % ek,

Pijy = P(Uijy > Uijn)
= P(|| zi — Ojn IP = || 2 — Ojy II*> €3jn — €4y)
T Vi T (10)
= P(2(0jy — Ojn) #i + (0j,04n — 03,05y) > €ijn — Eijy)
= (I)(@T% - Oz])

Z} et joll 3l wol= RS(difficulty parameter)i= aj= O3’ Oy~ O’ Ojn =

(Op~ O (O + O =R, ZPE E(discrimination parameter)= f;=2(0Op~ O
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W= AR 5 Qlek ojuf bl tiek X (midpoint)2 $19] F B4 3T
HIE o/f= BAE 7 AL, vhef o /9] ogo] 2 F3t Aol X B¢
140 3% g ppo} WHE &E P ZoPAAl EthArmstrong et al,
2014). 91¢] &gl W3t FEFEE BEEE)E oy go] A H

Y|ﬁ,a X HH ZJy)yJ 17 Jy)l v (11)

i=1 j=1

o9l ;o] Wit ol thgt B4 A¥EA HzEE= dlolH y= FHI(=1), ¥
(022 FAsh 2 PARR: nx g Bole), A 24 thaelo] 7sdt
Tk W f i T gx s B, a= g7e] wz TR WElol,
o959 o)d xu =2 TAE X+= nXx s Y Ho|th(Clinton et al, 2004), Bl|o|#|¢t

Aol w2t —r‘a]7 3 O]'JJ} = BEo] ARSE-XE (posterior distributions)& TF

p(B, 0, X|Y) o< p(B, 0, X) x L(Y|B, 0, X) (12)
=z, wrSo) RIS A Sl Fol ujelEc ojw) 2t e

it APAREE p(B, a, X)E oa]‘i’_].'x—q'_i TR AR (uninformative priors
HEE vague prios) 2 AHEFIT T} o] AAAT 52 B ALY 244
of gt Al=|gt wisl A7} }—Xﬂé}cﬂ @E Zo] T ALHEE (informative

priors) & AHSE ¢ QITHE, TS AT 5 gl AFRIE A 5 i)
KT 2300 Zliisiel sjgisel Hade) e AFREE @] S 0 2o
o RS AT A% ofd B/ 7142 BEE 5 Uk oS 59, psclolh

MCMCpack¥} 22 7|25 ARSE = SIeh 19 12ut
& BF AL = ZYsp ABHo] Wil F U A= HlolxIt

14) pscl Ail(pscl 2015)0] AlEFsh= A8 ¥ R 3)7]#]o]f. MCMCpack- u}amr =g
E(Martin et al, 2011)0] 7NEH8E R F7|A|Z, o] AR 7o A&y vkE3] w7} 57
A FA g s g ok



[S]
T4 B 55 Adstaat dehd JAGSH sandt e AEEE A3

Aol ¥ Y& gl & 4+ v,

15) JAGS(Just Another Gibbs Sampler)= vl Z2]w|(Martyn Plumber)ol] &Ja) S22 o2
I 9o, memeHags.sourceforge netoll H&Ele] thege & Lyg 335 5
Ak, R AREAFR] 79 rjagstt R2jags T AREE = Qlth. Stand HMC(Hamiltonian
Markov Chain)9l 719+ Q15e] 710124 Stan 7] ofs) §20 - 4= ek
(Carpenter et al, 2016), mc-stan,orgell H&3le] thE2= F BEZ ARES 4= 9lon,
rstand} e OlE| o] AE 343 2= 9}
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ABSTRACT

An Analysis of Korean Legislators’
Multidimensional Policy Space
Testing the Validity of W-NOMINATE Estimates as Ideology

Bon Sang Koo | Inha University
Jun Young Choi | Inha University
Junseok Kim | Dongguk University, Seoul

We aim to test the validity of the first dimension W-NOMINATE estimates
as ideology in the Korean National Assembly (KNA). For this purpose, we
analyze the roll call data from the 17th to the 19th KNA. A multidimensional
policy space can be effectively reduced onto a unidimensional space in the
U.S. Congress, and thus ideal points on the simple continuum can be used
as ideology. In contrast, due to multidimensionality Korean legislators’ ideal
points are not properly reduced to a unidimensional space. Thus, we address
the need for specifying each dimension. By employing hierarchical multi-
dimensional IRT models considering the significance of political parties and
ideal points of members who belong to minor, but strongly ideological parties
as clues, we show that the government-opposition dimension is a primary
dimension to Korean legislators. We also confirm the validity of first dimen-
sion W-NOMINATE estimates as ideology only in the 19th KNA by showing
that (1) it has only two significant latent dimensions, which is distinguished
from the 17th and the 18th KNA, and (2) W-NOMINATE estimates are highly
associated with survey-based estimates as well as ideal point estimates by

hierarchical multidimensional IRT models.

KeyWords | ideal point estimation, ideology, multidimensionality,
W-NOMINATE, government-opposition dimension



