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TILTY XLE L TORASA XHETE D RIG

® Trai

ProbitZF Mopen form DT % 1T D BRDFEX
= LEREBORREHVEH L WIHFE

inZx, 12.1

12.1 Introduction

A powerful set of procedures for estimating discrete choice models
has been developed within the Bayesian tradition. The breakthough
concepts were introduced by Albert and Chib (1993) and McCulloch
and Rossi (1994) in the context of probit, and by Allenby and Lenk
(1994) and Allenby (1997) for mixed logits with normally distributed
coefficients. These authors showed how the parameters of the model can
be estimated without needing to calculate the choice probabilities. Their
procedures provide an alternative to the classic»' ~<timation methods

described in Ch: « FEDOEE (2T BIREERDETEA 1), and

T RE A, openform’C ITEE L L
o NA XIHETE TN % B
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EBMERIBE L TORMIHEEDELH S
TrainZ4x, 12.1, DO X
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descrlbed in Chapter 10 R0351 et al. (1996), Allenby (1997), and
Allenby and Rossi (1999) showed how the procedures can also be used to
obtain information on individual-level parameters within a model with
random taste variation. By this means, they provide 2 Bayesian analog

to the classical - ! o ! - - o cof
these pI‘OCCde o {E A L NJLDtaste variation® ’|‘§ $|§ Ii
numerous. For < i

procedure to t: ZIFH I LICBLEAD 1d

choice in each purchase occasion. Braalow ana rader (2uu1) snowed
how similar methods can be used to examine rankings data at an ag-
gregate level rather than choice data at the individual level. Chib and
Greenberg (1998) and Wang et al. (2002) developed methods for in-
terrelated discrete responses. Chiang ef al. (1999) examined situations
where the choice set that the decision maker considers is unknown to
the researcher. Train (2001) extended the Bayesian procedure for mixed
logit to nonnormal distributions of coefficients, including lognormal,
uniform, and triangular distributions.
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Two important notes are required before proceeding. First, the
Bayesian procedures, and the term “hierarchical Bayes” that is often
used in the context of discrete choice models, refer to an estimation
method, not a behavioral model. Probit, mixed logit, or any other model
t ot the researcher specifies can, in principle, be estimated by either
( ‘cal or Bayesian procedures. Second, the Bayesia~ »erspective from

B rese procedures arise provides a rich and in’ tuallv satisfving
- [ZZTWw>oBayes& (%, 1TEIE o [DHBEHOWBETILE
TILHBayes& WD T & Tldi <, Classical7: 755 CH Bayes®
HETE HiEhBayes s W5 Z & | HETHHEETE S

e HIBRIFOIIG CERETI ) EBbAERAT 524 5 (1E
« “(1TEN)E T /LD Bayesh EH IEBL S TH V), JL,nJrE']fOL X
ATl 73 L

¢« ZZTWH“BayesD AEIZH K £ THLEBEELDOFA »H
DERTOERERKRI
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i ZIE70O0Ey FETIL(MNP)D R A XHETFE

* MCCU”OCh, R. and P. E. Rossi (1994). An exact likelihood analysis of the

multinomial probit model. Journal of Econometrics 64(1-2), 207-240.

¢ Imai, K.and D. A. van Dyk (ZOOS)A Bayesian analysis of the multinomial

probit model using marginal data augmentation. Journal of Econometrics 124(2), 311-334.

BB LRNAD B S M- SN WG EICH T AR AEA
B AHETEIIMNPOIETE FDOEEA BT S5 HEDOE D
m (EREE-1) Bl DOED IHNE
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u7UTH

HABUTID

A (L,1) Ry & 112,

FEMEMA: A L s Tk

1

EEN Oy FETER

Y Van

=71

Uiy = Vip + €1n E1n of 012 013
Uyp = Von + €2 where (6211) ~MVN| 0, = (0, 07 033

U.,, = V. £- € 2
3n 3n T €3n 3n 031 O3z O3

Choice probability of alternative 1 is

Vin=Van Vin=Van Vln‘V}n
=" [T [ @054

n(q; 0, I,): multivariate normal density with mean vector 0 and
variance-covariance matrix Z,
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A ZHETEIIMNPOHETE EDBEZRERET 2 HEDDE D
® McCulloch and Rossi (1994)

yIZZA(BTN— 2 TlIU)

A Baycsian analysis of th NP model requires the specification of a prior
over the parameters (f,2) and computation of the posterior density.

EFY e
RIS (Rl ) 2)

The MNP Iikelihogdjgs formed by the product of the N independent multi-
nomial distributions, 78, X1y, ... yy. X) =[]¥, [17.. Prij- As for the prior,
it 1s convenient to employ a normal prior on f, f~N(f. A ') and an indepen-

dent Wishart prior on X~ ' (denoted G below), HIBERTOT:
p(B| [, A)oc| Al exp{—3(B — ) A — f)} BICIERZH (3
and N EFERAETT 3 2|2 Wisharts
 ONAIS—IRT A — K & G=x1ZWishart7) 70

p(Gv, V)oc|G[E™ P D 2etr{ 3GV, (3b)
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B A ZHETEIEMNPOHETE EDREX [T 2 HEDD)ED
® McCulloch and Rossi (1994)

Thus, the conditional posterior distribution of f is normal,

BOEERER . ) _
Blw,G~N(B, Z;),  Zp=(X¥X*+ 4) ', B=ZuX¥w*+ Af). (7)

d 1s a function of w so that 1t 1s not necessary to add d to the conditioning

arguments.

The third conditional distribution of G given 5, w, X can be obtained from
standard Bayesian analysis of a covariance matrix and Wishart theory. Given
f,w, and X, we actually observe ¢; = w; — X ;. We combine the conjugate
Wishart prior with the likelithood to obtain a Wishart posterior,

G=1DEEER ( N )

GlB.w~Wlv+ N V+ Y & (8)
i— 1

m Gl BRGNS = S 18
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m Sioux Falls) £ & EIR T T L (6/%)

m 3R M D 1R
. B ARG

n DEGE D EITY O 5

 WH/EOD — |,

« IEXTABIA(D LA ) DA

price gneﬂ icient

—45))

log((1 + pas)/(1

ALGORITHM 1 (Scheme 1)
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