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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: « FEDOTE (C|FBIREXRDTEA  7), and

T REEA, open form Tl & L L
o« NA XHETFE TZ N %[B]EE
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descnbed in Chapter 10 ROSSI 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 a Bayesian analog
to the classical procedures that we describe in Chapter 11. Variations of
these procedures to accommodate other aspects of behavior have been
numerous. For example, Arora ef al. (1998) generalized the mixed logit
procedure to take account of the quantity of purchases as well as brand
choice in each purchase occasion. Bradlow and Fader (2001) showed
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 et 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 at the researcher specifies can, in principle, be estimated by either
( ‘cal or Bayesian procedures. Second, the Bayesiar »erspective from

~ese procedures arise provides arich and ir tuallv satisfving
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T ILHBayesd W5 Z & TlE# <, Classical’: /3% CH Bayes D
HEE A =D Bayes& WLV5 2 & ] AETHHEETEZ 5]

m/-/o L, BMETICEBA BT B n L
« “(1TENET LD Bayesh BN I TH Y, FHetHIL

ATl 7R L

X

¢« 22 TWO“BayesD HE"1ZH K £ THLEFELDF oD

DEMRTORKXI



i e A S R I N 31

B ETIUADRA N TH D ETEI WD T &EH?
c FHRTALDER)EC AT LIRS HDE)NER Y,
¢ PRT LIRS HOER)FEESHEANNTET AN ITNE,
c FAIT 2L D(ER)D LV RT LI DD(EH)E VX
T LDEFE(/RT A =R /ETIV)ZH Y =0
EWHBEDETIL t@a%::zu r LAE’\, S ZFATTL
a il REEERIE T AT FIRERER )

p(xt |y1;‘loc p(Yt | Xt)p(Xt |y1;;—1)
FE&DH SREIL FAISM

= p(Yt | X, )J'p(xt | X, )p(xt—l | yl;[;L)dXt—l
TSI > AT LAET)L 18AF1DFESR

BRAIES)

y: BEEEAIRIBE L R

mINICHENTILOTETIL, FEYIZETIL,



TENET IV in N X ETILDF 32

m EUH S N /-—EBDGNSSEIZ(y) D 5, BEEEH O TER 0
TT%@T_T_ U V7 BLUORBXZEE T 5 Fﬁﬁ

Route measurement models (2)

Path-based probabilistic approach evaluates path likelihood regarding all GPS data
included in a trip Pyo et al. (2001); Bierlaire et al. (2013)

Route measurement models (3)

Bayesian approach incorporates behavioral models into measurement models
Chen et al. (2013); Danalet et al. (2014)

Prior 25% 15% 60 0/0
(Route choice
model)

x "0/ ’’’’’ \— Domain of Data

Relevance Measurement

50%

Posterior

Path 1 Path 2 Path 3
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