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Using Mixed Logit Model and Latent Class Model to Analyze
Preference Heterogeneity in Choice Experiment Data

Yoo, Byong Kook

ABSTRACT : Conditional Logit (CL) model is widely used since its model estimation and interpretation
of results of the model is relatively easy, on the other hand, it has the limit of preference heterogeneity of
respondents being not fully considered. In this study we used the two models, Mixed Logit (ML) Model
and Latent Class Model (LCM) to explain preference heterogeneity of respondents for protection for
Boryeong Dam wetland. As a result of the examination for heterogeneity in Boryeong city and six
metropolitan areas, we found there was significant difference between two regions. While there was
explicit preference heterogeneity within respondents in Boryeong city, we found little heterogeneity
within respondents in six metropolitan areas. Thus in the case of six metropolitan areas, CL. model can be
used for parameter estimation while in the case of Boryeong city, WTP estimates are based on parameter
estimates from ML model to reflect the heterogeneity within respondents. Additionally, ML model with
interaction and 2-class LCM for respondents in Boryeong city were used to explain the sources of the
heterogeneity. The ML model with interaction has advantage of explaining individual unobserved
heterogeneity. However The comarison between these two models reflects the fact that LCM provided
added information that was not conveyed in the ML model with interaction. Thus, Preference
heterogeneity within respondents in this study may be better explained by class level through LCM rather
than indiviual level through ML model.
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AutA Q] wEo] I QF) R thTrain, 2003). =7

FEARy ol a1t 7S eelshs s dihaor 2otz 3(Mixed Logit;
ML) 1} A AlE=R & (Latent Class Model; LCM), 18|31 t}3}3L 2 Hl(Multinomial
probit) &, Heteroscedastic extreme value(HEV) =& 5| ltiLouviere et al.,
2000). & Ao M = AEolAde Agsh=dl 7Hd wWol E-8Hn 1 Aol F
F A2 Zee SPRARE YYASEE gy . EgRAng
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Z X 4(semi-parametric) A O 2 7HE <
aof tfste] thefRt WA TS & 4 o] FAATEFE T
= 7ML l=dl Rt HAAISE Y-S o] et ofwgl AR 7Hg o]
JQgitte £R4A FR2HE AHS 7HA] 3L Qt(Green and Hensher, 2003).
T AAASER S syl vs] Adooldde Aol golsith= &
A AL d wstel BUF A% (within-group) A57} FAHolzk 7o)
U5 At olgke Aol A4 F Al lthBujosa et al., 2010). 1Lt F REFF o=
mgo] o Wulshl] LS AR ofHriA WANA o JckGreen and
Hensher 2003, Bujosa et al. 2010).
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A7IA x,,; 3 6,2 272 A D A HEo|n 24219 ¢ = HHZ ol &
&5t E 32 9] extreme value type I & 2F= EEW

27} 9ol BBUEFS [(00)S A A4Y FBHsT S14. & S50

>

Py = [(E—r@oas. M

Aegrgo] A (D)o FHE Flote BPS A=A =P o|gtal st o3t &
2 Uxgks f(ol0) ol wet oju st (Random Utility Model)%= A}

u S S A AL 1A Siek(Train, 2003). o714 Al
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oft %

S5 P, "4 F(closed form) O = FAIE 4= §lOBR W40 9] 248 $fsfAe
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P

o5 Higo R gyl o] mOAF Y= 219 % (simulated log liklihood:

925



30
0%
Hl

SLL)3H=2 =TKTrain, 2003).

N T -
SLL = Z Zdnjlnpnj'
n=1j=1
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O] 37H4] &£/ o & o] FofZl el e (choice set)= 7HA|
AA(EARSAA] A9)) A HF o] gt HPA] Fule tdoz drjd H
T HERAE AFsIGIthD o2 e 22 LG} QoL RA Y
(random parameter logit model) & ©]-&5to] Ry d FHLEX] 9] AR A 711]& =4
3t} 5kt

A ARRoIA ol S H(protest response)®| A= 2AF7A A ]
o 2ukA] 2 HAE A FEkdnh ey Aduldd o oA FF e
SHAREO] AlAE = Al dAglol & FA Al(status quo) FAle AlH
Sh= 97 @A Al A ‘%“ﬂfﬂr 3—73.—‘?7}7\]%9‘3@7} ol %%‘94 Ely
Aol QlojA F3igt 2jol”

ol Tt FAN SH=
WA oA o8] =olFoletal & 4= Stk 94 ﬂ(2009)°ﬂ/\1 zay 3”1}01]71] Al
A 67kA] Aol tiste] BT A4 AHE Mg SEAs HA
35.5%%1 1427912k HPAIS] SHAZE Z42F 66780 767) oItk o] A=
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ghere] & o]

el 5 7ol A ARSI A S ek o) ol 2 g 4
(A 617, BA 655)& FOAHSTOR 1F5to] Aol ASBhAT. A
FH o YoiAl 1399, WA 135PoR R AL Azt B AF§H it

AR W ARzl e AHIE ARk 194210008 FET 4 ok
AusRAREL S X ol thE HA o AN QItHHensher and Greene, 2003).
3]

3) AelAdHol 2tz o] QlojA] Adamowicz et al.(1998), Colombo et al.(2007), Kosenius(2010), Glenk
and Colombo(2011) 5& ¥ @79} SAIGH M40 R Foj4] STHS AMat T A Aol

A Aol vk olek
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MEHMBIY XIR0A2 MS0|EY BAS 95t 2E2NRE Y HRAEEEC
V. X|gE o|&de| Exi
orjrelalel Bajale] mES o sl xAReARY] 2YATE S
o) <E 1>3 2k ¢ %ol QojA mE Bl TR FHXE foA5E 1%0]A
froldoln] BE Ru oiat Axsolth SAWH U FERIFN FoHe
w80 2712 7HA9} diote] AEElES Z7hA)7)d) Wete] 7189 71 5 g
o] 7taxstol tiote] AEstES Al Ao vehta gk 1w olefd
7Y Wil SHAPER ojugt ApolE Hol= AP
weIAe} oAl ol £ AGTE SR web AA R ojdHow
dslels A2 1] §j5le] ERRARFS S48 Byt EFRARF ) BpR
ERAL TR Aol A et 2 345 EE} o] AFSETK Train, 2003).
X 1) ARG =t2A2 e F-Au
P ZAFREA Y S Ak
6T F A A| HEGA] 6THF A HEGA]
2 0.0405 0.0511 0.0428 0.1096
R T (A1.057)R | (12.758)F % | (8.002)** (6.049)***
FAHA ()
A4 ] ] 0.0124 0.0721
H2HX (0.853) (4.239)%**
B 0.0095 0.0105 0.0101 0.0242
) AT (5.838)F K | (6.266)%** (5.124)%** (5.019)%**
AERTHF
Al ) i 0.0001 0.0247
FZHA} (0.008) (3..398)***
= -0.0002 -0.0003 -0.0002 -0.0005
AT | L11.675)m% | (12,9200 9.974)*** 6.222)%**
ST (-11.675) (-12.929) (-9.974) (-6.222)
o A% ] ) 0.0006 0.0002
EFHA} (0.846) (1.745)*
w2 4 834 810 834 810
271-9%7F -750.6951 -678.2180 -750.4509 -659.4700
McFadden’s p
0.11424 0.17374 0.1809
(pseudo H2) 0.2589
T 1) ek ‘T‘Z]L Wald SA%S ek
oA, = 5% o)A, *= 10% oA BAF R GO9S ek
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otk & AtollM= 7HA AR AokS Fsl] flste] Kot UvbAQl 4
ARESEa A} Sty B3-S LIMDEP 9.0 NLOGIT 3.02 ARg5le] o] &
Aol SEAE 1,0002] HaltonF=Z0] = =|qict. =447} &
oA Fo 1%lA o8 s vehtar gl
AAHR e FoPES Holal Qlrt &, HEgA|
712l S A Qe = LA HEHA/} BE 90)aZ (%0 4] §-9]F el ut
ato] 6tigI 9] ¢ HE £A9 REHAL Bl H o2 el gtk o7
A FEAAE SEHAE AToldAdE Holfe ZomA §oA8 xE2HAE 7t
2

2\3

1o B pE ¥ Az oX ot

ox @ 1 m

p
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At %40 24 BRURso] SHAY ol AKo] EASA Ak EEUAL o
$o149) A9 BEAA BAOE 09 492 S40] Kol dhat RE Hw
= FHago g =4 4 Q= Ao R FfAE 4 ltiHensher et al. 2005).

I=]
kA 6tig A AlS] A e S0 JloiA SHANE ool EARIT AL &

T e a8S sk SAA(SEY dARE)S SUR Bge® i
5 US4 QUok vl HAlo] SAHA Bl BEREF e Btk
TRl SHAR o]d o] EAfste] B8-S Hste SAATE TYT B
= g o gles HoFaL ok o]t 2|97t Apol= SHANE HAAATE &
AgromA F0 £usl A% 4 ook Tain003)e AFAoR HEE 1
o] el 2o sto] gHAPE 248 FHAE &= 7 es Bt o714
+ o]t FEAE 275 45 LIMDEP 9.0 NLOGIT 3.0 jsf F435}3ich
ol& BlgoR stof LA 7l Wik(kernel density)E T2ET tzo) <19 1>
3} ek BN A9 SHAE AN BIYFUOD BeA LIS 0
ol 6ThF A ] - HatgtaHol vl 2 HES Holal a2 & 4 Atk

ZARZA o A= ITA(Independence from Irrelevant Alternatives)eh= A1EH
4) Ad Y & A7 olAHHQl FIAEIMS ALAQ FER A% Flojc) 5a] BpFAHA »

SR mEE AROAA] RIS e A Aol 8ok ASE S AtH(Hensher

et al. 2005).
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whe} QGEFRER] oFotof Hrh= Aolch 1yt SHAREALO|l Az o|A o] £t
AetiotEAte] o] wA ol FeFe HAA Hoh AV Ao RE

=] =

AA317] YaAl= Hausman&McFadden(1984)0] 234 A|ote HFA]L ARE3} 4=
Utk o]5o] ARkt AR v TS AXIch AA, A diere] x2Fhd W
Be A% =4, ditks UEE AAT $ 2y AT A, vhd A7}
ol Y BE dijte] ERFE 90 MR eh Y giokrto] 23k
B0 HpAA7F SAH SR §-oH 1 Afo) 7} lofof gt Z- 370] ATEiTt
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% AWBE AN AT GALE 104 1A A - S0 BE
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AX 9] AL [AVFALS 7|2kt 4= ¢ika
s

off
-
¢
P

upARpe B Zhzke] Ao fiste] ERA R ] 2AFRA R HsA] F
FEEAG AARE dder] Hlste] ¢ g (likelihood-ratio test)Z A ST
SEHgge] Al BYAe] A9 2AReARYy EgRARgo] Sttt
AF7HEE 712408 = YO (x(y) =37.496>7.8147) 6t A1o] - o]t
7o) 71ZbE)A] 9EQITH x (5)=0.4884<7.8147).

olde] AatE fofstil SHARE oA ARl JlolAl F ATt Aol7t
o= & 5 A3k HEAe] A 27]9) S loiA] SHEANE ool W
H3L glow HA7EQ 7|40 2ARBARGRY S oot WAl 7ds 8

S Qe BYS 9 kAl Qlty SEn[g e Ayt BYPAY] He EgtEsln

(:E 2) x| 1aAd™o| Aot
Aol et | AlelE A4 X2 g Pr(C>c)
o<t 134 2.5024 3 0.4748
6thZelAl Q2 393 4.3459 3 0.2264
ojel3 307 7.2538 3 0.0642
e 126 14.7791 3 0.0020
B4 e 376 32.2643 3 0.0000
giel3 308 8.7768 3 0.0324
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= Ag7
5 A Z22HAY oS A= Zlo|ti(Hensher et al., 2005). o] ZE
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AEE ZAY & 4 Utk A4 <G >4 Hiz BRel Zro] HEjAfof QlojA 7]&
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mo] FUSITHE FRIHAE 71218 4= 919t =1.08<3.84>). whebA] & A7
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et al., 2003).
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aholch. 2 19% 7k U McFadden’s p*3F 9A] RARZ A o] v Eiat g
(B 3) B8 29| =72

o saRAny | 2AResnd
e AR | G e | e g
2 A2 0.101562 0.121545 0.056999
[e] skksk skksk skksk
A A (1) (7.178) (3.118) (2.638)
A Emz 0.068293 0.066228
ATIEEI | g5y (4.261)%**
2 A 4 0.022174 0.033426 0.019239
o = e (5.61)%** (2.033)** (1.875)*
AEHTHD)
gz} 0.023696 0.024296
AgE=H (3.511)%%* (3.534)%**
— -0.00047 -0.00048 -0.0003
ZIa (e TAAT | g35eyerr | (83120 | (-13.028)0
AP LE | YA - Qe | deser
SARATLS | A - Sk | o
SRR | A - oS e
SNALPIRAY | 2YAS - (Zotopes | (2 3mayee
SARPRAE | A5 : e s,
sewsses | avwe || M| i
e R R I R
HEREFH YIRS FYAS - Xy Rt he
BENSTUNEAY | A : ey | M0
HERSF AN E | FHAS - 50 Py
oA - 810 810 810
237k -660.0038 -641.1828 -657.6589
McFadden’s p*4f
(pseudo 72 0.2583 0.2795 0.19879
T 1) 2Bke] A= Wald FAES LERL
2) ok 1% oA, ¥Rz 5% oA, ¥ 10% ol BAIE R foghe LER.
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BAYL o WS HAstel 9 1 oA o] EAITH=A
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