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FH2008)E 6T FHEAT hIOE FasbAS] 4571, wFel
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[e] i
oA (2002), AASG - ©|FH(2004) & WFEY ?i:rL‘-"ﬂ"ﬂSUr U}XV}Z]E EX]
BE¥ = 7FE3% g2A (multinomial logit; MNL) B8 FAHARHEOZ

TJ8Y MNL 282 Ag8Ee] T&o] golgk vhd T3t tokse] =9
A(Independence of irrelevant alternatives; ITA)o]gl= YT A|eFz<l 7}
Aoz Qlste] et 7t A FAZ} vAAZQ A7t TS FAE WS}
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UTHMcFadden, 1984). ol2ldt &A1& 23] Slal wehdhs Boh A
Fa WAl FHAAE HAE EHE e EEe] 1HE 4 Aok 9
£9, Generalized extreme value model(Train, 1986), Heteroskedastic
extreme value model(Bhat, 1995), TFZ 24l (multinomial probit; MNP)
By Fo] 1L dojth o] F MNP 2&2 MNL 239 [IA 7H$ aHA ¢+
o= Aol 54 ot Wooldridge, 2002).

MNP 23L& FAEe] o3 wlol Aol AHEA] 2%k McFadden
(1989), Keane(1994), McCulloch and Rossi(1994) So] Aokt Al&# o]
7o 2 ALVl a840] NAAEATE MNPE FA4e glo] 1x 2] W&
(Classical approach)2 ¥HH8 o2 93 (maximum likelihood estimation)
o 7125 Fi Jovh, kY] 47} goldas g ® x| A& A
Aol ol wEo] 1 A8o] thi AgHAolth o]ol] vl Ho]x|t WHE
(Bayesian approach)< Albert and Chib(1993), Nobile(1998), McColluch et
al.(2000) Tl o3 HE=ESlem, 4 SepvEre]  AREEE(posterior
distribution) oA ¢] X FZ& Gibbs sampling WHS o] 88024 {F3h
FEFA(finite sample inference)< 3Tt & WHEL tite] 471 B2
MNP ZA4¢] Aol e 73] A2 5 1o, 58 9 AugEs 4
I FA4S T ZaU) glar, A B (asymptotic analysis)oll &1+ &
1 AYgE 984 5 AFAL Yke oju g Mgets B gk Blud
B ZAE T F At ARHE 7 Aok Geweke(1994) 0] WEH 5
WHES vl S5 A0E Wrista Qi
0]4(1990) FH BAFH, #E, 139 Al 7HA FHEAS,
Cho(1997)& B-F3eE9} +3<, Huang and Clark(2002)= R-5387 F
gaele] v Y BASIATE 3, FE FAMAMTEA A9
27(1998)& 1F, FEHHES, H9E - JIR(200D)F AA8(2006) 1F
I HAPE T HEEA B4 TFAH ool B =52 FH9| B
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+ McColluch et al.(2000)9] € 28 23S AFSE4 0l
<& olF & == T2 e 20 Al FEAY ok 2
o] el ths ARsta, AL & 72 F4Rd] vd==H 23
of tisfl FAHC R AnEcy 281 AVAEdAE AFEAEAE AN,
Ao 2 AVALS AEOE Tofditt

B =FoA AE AsE 20069 7Y 60 FY=AIL] 600HHIE tidoz
EMAIAE B Y RS ARZARE oty o] F FeriAs
Sof A3 ARE ANZ SHIA &S 1798 A3 58399 HEAERE

M7l 2 et AEiere] 7448 0]F7] - o]F4(2008) 8] Tt -85k
FARH 2715 A8 oHHE-FAFH(AS), oFHE-FUIH(AL), BloIHE
SAYHS), Rl E-FHFEHL) S 47k Add tigks 7433kt +
g = olitEY] Yo7t 99.3m2(30%) PIRRE F4AY, 11 oS THYPCE
TESATE Bl AHERE 5831 SHA T 47he] diekE AER Wik gl
Hl&3 P WTEY Ve AIE S U <E 1>, <3 2>% Zt

NoFE B

Alm
O{W

;
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<E 1> MEIHS BT 2 HIZ

e BIE. [ HIeHHE. | WoRE.

TAYAS) | FTHIALD) | FAIFHS) | THIHL)

27} 432(74.1) 112(19.2) 155(26.6) 64(11.0) 101(17.3)
A-gA | 1510259) 47(8.0) 11(1.9) 79(13.6) 14(2.4)
27 583(100.0) | 159(27.2) 166(28.5) 143(24.6) 115(19.7)

FoD () 25830l thR Hlee YERH, B = % <.




gt | SFA | PR | mR | FA | 4 res | aAs/Y
Ul Aged) | vE@ | %) | ARG | @) Gkis))
AL 446 524 934 345 482 1127
(7.5) (50.1) (24.9) (5.6) (1.62) (8.61)
AS 40 516 70.4 23.7 3.77 7.66
(7.4) (50.1) (45.8) .7 (1.03) (6.18)
HL 44.4 53.0 87.8 37.9 442 9.25
(7.6) (50.1) (32.8) (10.5) (1.52) (7.04)
HS 413 58.7 4438 2.1 327 5.00
(7.8) (49.4) (49.9) 4.5) (1.11) (3.20)
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T He)H S (choice variable) 7}
(individual specific variables)2} tHeFEAWH
“(alternative specific variables)® TEHTh AdHsE 7183 Oioks
AL, AS, HL, HS®] 47H4] & 78] 7} | As AYP=AE dellFe |
Folt}. 3, T Jilo] thet TSl e 3k Zte Ui ¥R
= FYHEAFAE grlise} 7 A8 22 AJSAHR(X) S FE4
A AHEE FE7HE, a5, uF HoAd T 2L FAEH AW
2 FESAT 28 tijEA¥se tiedd g g =t
o|-gate] AA|S7IYS T4kt AT
2 AFolA AREE MJIEAARST F AHE Q8= HTE FHEFfA R
. OijkE 7| Aol A FEE Afstaat she =
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<
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Bstolok & Aotk

FO448 BP0 ZPATIE R WA PHOE 8 e Aol F
YaRFE-FAYH-T1E SA 1efs SAA ARES Brka Hot of
kel T4 A ZPATNE A AAT 5 Aok o PEe AT FS B
ATe] thore F SN(Z PR 24 - WAE TR) w1202 thet
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orh AAe mYuct BAH iore] ey wYshsaL ol Fs
£ e stolok & Aotk

FABAQAIFE AUASHARS ol9)o] AT FeolARe] JFL
M 20108 o]%7] - o]FH(2008)8] ATSE AR TUGA FHtA
(P), A7PE71EN(PD), LEIAPS), TE HOlA(PA), B79] H24(P5)
274 H2AP6), TelT AP 2ol & /M WEE meEisan w9,
MRS B3 BE2UAY Fastin A2ske B IS sl B
S/F840) Weh 1-339) H5E PoIES 9o B4t ALFE wEL/
FO57h R0 AL oudn el <E 3> 919 T FABAR
Q%] et /)& A FE oIk
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<HE 3> FHEBRLIHR0| JI=SHE

Hap P1 P2 P3 P4 P5 P6 p7
Ht 0.88 0.72 1.15 1.45 1.21 0.3 0.17
EFHA} 1.23 1.1 1.17 1.12 1.17 0.72 0.49
3 119 69 111 129 124 20 5
(20.41) | (11.84) | (19.04) | (22.13) | 2127) | (3.43) | (0.86)
5 50 84 117 171 98 31 15
el (8.58) | (14.41) | (20.07) | (2933) | (16.81) | (5.32) | (2.57)
HE ) 57 2 102 119 136 52 52
978) | (72 | (1749) | 2041) | (2333) | (8.92) | (8.92)
0 357 388 253 164 225 480 511
(61.23) | (66.55) | (43.40) | (28.13) | (38.59) | (82.33) | (87.65)
31 38 20 36 34 35 1 1
AL 20 11 35 38 43 26 5 4
1 18 12 31 28 41 14 16
0| 99 99 61 61 64 146 145
3| 2 27 40 32 29 6 2
AS 20 15 21 37 48 2 9 3
giekd 1| 14 14 22 34 41 19 9
44 0| 108 97 60 45 67 125 145
SHA 31 36 10 10 26 30 2 1
T L 2 9 16 20 39 18 7 3
1 9 4 27 26 26 5 14
0| 6l 85 58 24 41 101 97
3] 23 12 25 37 30 11 1
HS 20 15 12 2 41 32 10 5
1 16 12 22 31 28 14 13
0| 89 107 74 34 53 108 124
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Aeg vie} o] B =4 AAT ook FAFH- R Ejtietolut
ditells FES RS AREES -2 AFshs AREC] S5
Ao ol wht sQle] HAAZ A &S tikd Hlgo] FE7HA, A, 4
A& ettt ks JijlEe] Bk wiujzl, A, €A S-S tikE 74 o
& glo] AREL wiujriel YAE ATV R SHiksto]
Sk ZES TighE JHAoE o] 83 E STk

AA wjujzke] AAE7 L w7kl wiwlz} oiu] AA7REE(o]3)
AU S Fe 32 o83t EgA o] 4 Je FEE wudAmN&
SAZE §lo] FRledolx WEshs FHTAR S FAE o]&ste] ol A
=3t AAE 8 obE 9 9E Y frd wjuf AR &S FAkeITES)

A kel =128 FAllAE 20079 195 2008 129 Aol A=3 4
ol E wiju]7FAM] HAME 05373 20073 1€5E 20083 12€ Alo] o}
HE 72 wjui7AAF D HATPARA TS o] 88l T 71 FEE A 3
7+ O} E ujuj A u &) FAXE Aktetthy) SdETEe] wjul A H]E-S
A57} 7HE8IA] Yol TEFEe] o= o}y E wudAnE 0.537S 1t
= A8, dEd R E wuzpAA s g AATEARIRE o] 88t

!
.
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2) w7k, ZA, EA T AE2 G2 ZZ AA AEHS Y A9 Hgo= 53t

A 2FUEE FAYH-TEE FAA 41 FAFE-FE-EFFEHE 735

TYsHA BAFTE o] FH o2 e FHje} dxte] ME Z|io] 55| AATIAE F

Aohe o7 Slefof shal oy o]F FAHY AT} glo] B =RdlAE olstel 4

s AAT7IA Y Fitolgs tha 2okek Ao g JHASI T Bt 9k 4k

2o gigt AF= FF FAZ Gh

ey W FEyEARS AAIEGAR (http://land.kbstar.com/quics?asfilecode=5023&

nextPage=page=B008838) S &3} ’%}%iu}

4) AE HJIEAHTY F4HE HelA e ARl S8 AHEEC] AAR AXEY A
- 25 g A 7S 9l 7‘%‘?*5‘? o]-gsteof & Zo|th skA|RE A
2] FAR Q) 7 SEAEC] FAFEH-FEE HEd A A 7HAAE 9
THAS ARE T F glo] A9 JEHE - AFEAL AHE o] 83T o
A AFHO=E Q3] £ AT AFH AAE s|dste doe B T a7HTh
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Akttt
2007-2008d FRE r=E iy EAAI(2008.12=100)¢F HAIZEAA S
(2008.12=100), L&aL o5& ol&3l 73 mjulidAHl&-2] F4HA] thze] <&

4> 9} 2t

<H 4> [HIRXAIHIZCl FAK

T omE | omE | omE | vE | u=s
2007.1-2008.12 % " o j - e
B gy | zy | 23 | gy | =

oo 7FA 2] 95(A) 103.2 99.8 96.0 98.8 98.4 97.6

HAAM7HAA 4(B) 100.9 100.5 98.2 98.9 98.0 975

uju A A H] &
FAHA] (0.537*BJA)

0.525 0.541 0.549 0.538 0.535 0.526

TR FAZANA oltEs} HEFE Fuis ojtEe] 49 AEUH
< 7|02 62.8m" H|RE: 43, 62.8m’ 0] ~95.9m "Yke ¥, 95.9m’ ©]
e oz TR, BEFEY B RAAHN} JRUAS /)FL UL

o] <® 5>9} o] FEaIT Ytk

A% 94
T 95.9ni Wk ffég_gzm,o];]’g 162.0nt o]
228.1m w|qk s z o
=] 228.1nt o ~ ~
A ~327.3n W|wk ° ° i
327.3nt o] o o o

T ) A5 RIS B3 FEHUEAXF AR
(http://land.kbstar.com/ quics?asfilecode=5023& _nextPage=page=B008838).

SIARE B Aol A Aol &3 AFEY] AEHAoIY tAHA Fo 4
B7} 7HEeEA] kol SEAt Be WEA RS o 8al thye <& 6>3 2
o] BFale] 919 vjujAANE A5 HLsIT
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=3 | A3z A4z

<HE 6> TS| [IZ FHAZ 22

i =% &3
Ol E 30% o)’ 203 ©]*-30% W%k 20 =|ut
H|opLE 50% ol 30% o)/d-50% vt 30% mgk

o)At $EA7} 458 9] HlolukEe] A% Fo| ulujzlAe] 4eidoleta B
2 W 79 490535 = 20] 13 4ugkele] wjulziAe] MASTlle R 7
FHrh

o) HAE7AE o) FRe) 25(200M)2] 4 (5-1)< o] 43 AHAXTA

(RO)Z AFsH= W42 o] g
ol § =Fe] <HE 353 <
AYTAY S BEZ(D) Yw

d A RSE HS

ol HY

A

?ﬂ%‘“fHﬂﬂH

] %Wl

=(M/D=f) &

B2 17k rakolth

2 4> &=

S, 4 e 233 A
AeA A °
LESIEEEE

R

<HE 7> TEHE Q4 r
3y f r
19% o]s} 0.01*(4.82+5.15)/2=0.0499 1+0.01%(13.02+12.63)/2=1.1283
2033 O 0.01%(3.16+3.06)/2=0.0311 1+0.01%(11.16+11.16)/2=1.1116
30 0.01%(2.76+2.79)/2=0.0278 1+0.01%(10.38+10.32)/2=1.1035
4053 0.01%(2.82+2.59)/2=0.0271 1+0.01%(10.58+10.78)/2=1.1068
1) AE FE F 505 o) LAMAFATL glof 40 th7kAIRe] BHikAl 4

12

7F e 7t
BECTE o
T3 10002 1}
LAl 33 2AA
& ol TR 7o o] DR AlteATE o B
=R <HE 559l <HE 6>9] ALY AA BEAES o83 o
AQH AEse) BPE YA 74 ¥
S v ALAATE re Tk e <®E 7>S 9o AL AX 73

STl 9
°]& 1008.% il
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B =EAA o] #ES ol&dl 2AE dAIARO) 2 &3 4L T3t
o dAlgde] 4 MUY 75

D = M/f (1)
RC=12+«M+D#r=Mx*(12+1/f) (2)

olake] WAl o 7 FAkEl HA| 571N (YRent_Equiv)S A9d tieke] 7149
oJrE 7Rt

MNPEFo| thsf gadt MIAAA & < = Hhel o], MNPR
’5‘}7] Hﬁﬂ’ﬂ\_ Lv.ﬂxl o2 tete] 714 FAgsfof skt B Aol

=3 WA o E HATTIYoE SHigh

% olE 7‘]-15“—2-_, gt R FH#S 748 (HAIZ= In(YRent_Equiv)e B+)
T 3ke AYER 3 tijke] 702 stk theel <& 8> 11 W
#HES 73] 93l In(YRent_Equiv)E AEZAPE AAE 249 lﬂ‘j]‘:ﬂ—r(i
671 A9, D1 ~ D6)&F AUk AAT o) ARE-SE 7)ol 5o Hdst
2% GRS, F4F8Y A5 1), oFE Hul(A, olEY A¢- 1), 181
HEE] J5AE HTE AURTE ot AYARYS 4% 740]‘3}5)

o] £& o|&3stH, o7, D1 AY9] A7 o}gE(AS)9] In(YRent_Equiv)
o] HHAS 8446 + 0316 - 0.286 - 0.213 + 0.923 + 0.489 - 0.328 +
0.066 = 9.410, AL t™<Fe] In(YRent_Equiv) a2 8446 - 0.286 +
0.923 + 0.489 = 9572, HS Wi}t In(YRent_Equiv) H+#2 8446 +
0.316 + 0923 - 0.328 = 9.357, HL ©igte] In(YRent_Equiv) Hdak
8.446 + 0.923 = 9.369 7} ot A D1 A G| AFshe A" SHAE
ASE Ad3s A9 1 S8R AS tok] In(YRent_Equiv)+ AA A&
& FEIHE EE 78%/‘1]7}751«] X7 A AHESHAIRE AEsA] & AL,
HS, HL there] In(YRent_Equiv) #o.2% zH2F 9547, 9.357, 9.3695 o]&

qg 374
A 4

5 A9 "l DI-De= 4 A2 3 w54, I, 35, i, 4L i 5 et B

EAES YERith
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sHA| ok
<3 8> AAS7FA(YRent_Equv) 4+
Z4 S In(YRent_Equiv)

A AlTFAA ®F0} -3k
& 8.446 0.101 83.41
S 0.316 0.125 2.52
A -0.286 0.131 2.18
A*S 0216 0.168 -1.28
Dl 0.923 0.134 6.9
DI*A 0.489 0.184 2.66
DI*S 0.328 0.174 -1.88
DI*A*S 0.066 0.241 0.28
D2 0.455 0418 1.09
D2*A 0.027 0.444 0.06
D2*S -0.603 0.445 -1.36
D2*A*S 0.484 0.512 0.94
D3 1.058 0.255 4.15
D3*A -1.042 0.293 355
D3*S -0.994 0.371 2.68
D3*A*S 1.081 0.427 2.53
D4 0.804 0216 372
D4*A 0274 0.263 -1.04
D4*S -0.999 0.30 333
D4*A*S 1.051 0.382 2.75
D5 0.592 0.157 3.78
D5*A -0.207 0.228 091
D5*S -0.368 0.442 -0.83
D5*A*S 0.438 0.511 0.86

Adj R™2 0.484

F(23,559) 22.83

TE £ 583
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Uy = By;+ (X, 8 )B; + Pjv+ey i=1,..,N, j=0,...,J (3)

AZIM = QL = titke e S+ FAEJIWMTEE (px1), X,
£ FAR QWSS ASF Ao (r =
B (g )eloh 223 5, = oot ol SELEFF 5ol
M = Bss JrAY ek Fof 1 go] 714 2 Uje Husre,
M 7o) AEle cEta 3 AjQle Mg ohew gk
G, =5 €1{0,1,....J} iff max;_|

2

...... g Ui = Ui (4)
o7]14 dit 02 7]E K baseline alternative)©]2kal %ﬂlﬂr
34 2 (bivariate) Z2H 2y FARE o]+ = f|o FEE LT
AAE A=A Zshy thil o5 2ol tieixte] £-8-9) X}OI% 2
ATk 7F Uit jERE de 589 P 0 S2RE de 5 =z
V= U;— Uys BYstaL F gk o] wehdko] b ¢ =¢;;— e, 8 A5}
o 99| $E8EIT BFE e 2ol YehlAL

S|

it

6) Bt AHAE W-8-2 Cameron and Trivedi(2007)S Z3}7] ulghtt.
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ARAR =R | A% A

Vzg = ﬁoj = Boo T (Xi/v Si,)(ﬂlj - 510)"‘ (Pij - Pz'o)fH' €ij )

+ (X 8 )y + Wi dtey, i=1,..,N, j=1,...,J
AZIA = THRE jok Z1ETE 2] el Aol 4= HiSt o 7=
kel T (covariates) W (X, 5) 2 Alake] Apol7t HH o5 #s
oePEE Apol7} Qls 4 Stk A 5= Wit s 7RIS tiREEAd W
o] zpo|gke] Algr Z|EteE AL F S tigt HAl 24 shte gk
Zret
£ ol&st 7Sl o AEgrE vl B4 that 2t

o

o
R
O~
I
O
=

C:

3

se{l,2,..,Jpifmax;_, ,V;=V, >0;
; 6)
0 otherwise.

webA b dijk $>08 A S5

Pr(C=5s|X, 8, Py j=0,..., J] (7)

=Prlmax;_, , V=V, >0lX,8, Py, j=0,..., J]

Pr{C;,=0lX, S, Py, j=0,..., J] ®)

= Prlmax,_, ,V,; <01X,8,P;j=0,..,J]

BIE QTR MY ol 9] FEESYS)
?:’—_ ’]EH-’] _7‘3/}3“*—‘]‘51 ( U?"'vez])'o’]

Tkl
x9 q]—}ﬂ dae BF Y #d Var(e,) >

MNPO“ Ao adE HH € = (e, 0 €,0) 7F B0l 00y 01aL 4k
.:I:IL

=t o
de e

o
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7h Bk, b wof sl Aagol BUF ol groleks sHol 717}
7 oiorte] B9 Tbge Z14En,
o4 weY wEo Tdee] B4 12 AEE ASFAAE A A
ze 5 Qe

o] & MNPIAE o] 717 Wi o g AFsE A4 o
= BA-FE gY v (1, 1) 948 18 Afsels %

ha s
i

MNL E3o] A HFAY S o83l FHE + Jom g2 74]
BAEA AZE oA FH ol HAH HHE AUst= Hl Bl MNPR
Nxe SETE TSk B8 4 (7) # (8)9 3AA Ferp FoA=
oy ARG RN FIR= 7hEed 54U H9FAHe] obd simulated
maximum likelihood estimation(SMLE)< ©]-83}71} Bayesian 3% 9]
gk 7HA)l Gibbs MEPE o83 wiEZZ ARl ZH7IEE 7]H(Markov
chain Monte Carlo; MCMC)2.2 F43it}.

o] WHE 5, McCulloch and Rossi(1994)9} Geweke et al.(1994)¢] 2
3hH, SMLEZ o] &3+ 4 X t}= Gibbs sampling< ©]-83% MCMC 44
Hol 2ol A 47 finite sample TE5 Hth B A €& < 3
o} o]d o]fE B A= Gibbs samplingS ©]-83 MCMC 7H< 9]
fatRom Ay - 2488(2002)3 Kim et al.(2003) 5 AFANAE M

53 FA31= ol Gibbs sampling 78S ©]-83F v} Stk

Ao A= Imai and van Dyk(2005)9] WHHS 33 SA97]14 R
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Analysis of housing choice using
multinomial probit model

- Bayesian estimation -

Sang-Soo Park” - Chung-Ki Lee™*

We employ a multinomial probit model to understand the housing choice
of Koreans, more specifically to understand the decision factors that affect
Koreans’ housing decisions. The data used are from surveys conducted in
July, 2006, and we use the Gibbs sampling technique in analyzing them.
Apparently the housing decision is based on three dimensions-types of
housing, size of places, and home ownership. A household may make its
decision by simultaneously considering these three dimensions given its
income and decision factors. Therefore, it would be ideal to categorize the
alternatives based on these three dimensions. Due to the limited data, we
treated the home ownership decision as if it were given outside the model or,
in other words, as if a household made the decision before taking the type
and size into account. From the results, we can see the followings: Firstly,
the estimate of the coefficient of the alternative specific variables is negative
and significant in all equations. Secondly, a household which decides to
purchase housing is more likely to buy AS rather than HS. This is

understandable considering Koreans’ inclination toward apartments.

Keywords : Housing choice, multinomial probit model, Bayesian estimation

* Assistant professor, Department of Economics, Korea University
** Research professor, Institute of Economic Research, Korea University
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