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Abstract—We propose another version of the multinomial probit model with a structured covariance matrix
1o represent any overlapped relation between route alternatives. The fundamental ideas of the model were
presented in Yai ez al. (1993) and Yai and Iwakura (1994). The assumptions introduced in the model may be
more realistic for route choice behaviors on a dense network than the strict assumption of the independent
alternative property of the multinomial logit model. As the nested logit model assumes an identical dispersion

\ e it E \ parameter between two modeling levels for all trip makers, the model has difficulty in expressing individual

AR W E a choice-tree structures. To improve the applicability of the multinomial probit model to route choice
/E'i\ 7 D E behaviors, we introduce a function which represents an overlapped relation between pairs of alternatives and
\ n —_— 7N _ propose a multinomial probit model in which the structured covariance matrix uses the function in order to

consider the individual choice-tree structures in the matrix and the estimatability of the new alternatives
covariances. After examining the applicability of the multinomial probit model using empirical route choice

N2 E W —\\ data in a Tokyo metropolitan region. we also propose a method for evaluating consumer benefits on
l El t \\/ :E ) | @ I complicated networks based on the multinomial probit model. > 1997 Elsevier Science Ltd
H -J — A7~

1. INTRODUCTION

-7 —\\ -7 The applications of the multinomial probit model have not been adcqualely successful in spl(e of
/N, its advantages in flexibility of the modcl form. Certainly, the y of the
process has deterred its use, pared to the wide applications of the multi ial logit models.

Early advances in the estimation method of the multinomial probit model were achieved before
the early 80s, by Daganzo (1977), Lerman and Manski (1981), Daganzo and Sheffi (1982) and

\ ~ Sheffi et al. (1982). Their work discussed alternative methods for estimating the covariance matrix
b simultaneously with utility function parameters. No accurate method was found during these
- earlier advances and thus the multinomial probit model was not widely applied (Horowitz et al.,

1982; Horowitz, 1991). In the 1980s, most discrete choice models were calibrated by the multino-
mial logit model or ion forms of the mul ial logit such as the nested logit model.
Although most results were satisfactory in representing travel behaviors of modal choices, several
behaviors which do not satisfy the assumptions of the multinomial logit model exist. Most prob-

N — ~ ably, the cause of such behaviors is the m\erdepcndency of chmcc alternatives.
XEE, HRAPTHUARNBRAIZITHOATEY e AL T TR R s S
S y Pakes and Pollard, 1989; Bunch, 1991; Bolduc and Ben-Akiva, 1991; Bolduc, 1992; Geweke et aI
1994). The method of simulated moments proposed by McFadden seems to encourage multi-
= W 'JID — nomial probit applications because of its computational efficiency in seeking model parameters.
Ex j J j'l., ’ - q Bolduc focused on the estimation of the multinomial probit model with a large choice set using
auto-regressive errors with distance related functions among alternatives for simplifying its
. covariance matrix. Bunch simplified the multinomial probit model’s covariance matrix with his
EX . C_ Loglt ( 1 9 9 7 ) C N L ( 1 9 9 7 ) M X L ( 2 OOO) transformation method which lessens the estimation problem. Geweke et al. compared several

. ) 14

195

A




EEk7O0EEy hETFTIL (2)

BEEBILE CIIRBEENFEET 1, IAZREL O
Vv N TlIIMERETHIRRICERENRE S
=70 w KHER ®

3 ©
« ODEBICEEBIREGHERLR D), HPFDERE TSR
S>RIRRICIKTF I 2RE CRBER OREICH#E

SAAEIXNDIERBICEWN CEREE-1DZEED)
=YX 1L—Y32VEGHK)ICKSERE

U, =,
‘@ﬁ %:%}Jt%ﬁ‘:{&ﬁj_énn%

_ Length Route
LTE TS EZZAIEMXLERL !

\
ZIREH DS U, =V, +n, +e,]




EEit70ey hETIL (3)

i 2 &2 DHDEX

(ROEE (S kTS HIRE
4o oRBEHOES
E, =€, +E,

2=3'+2°

ISR ICHRIF I DERAE
- BRERMRWE EMAODENIEA

Var(e,')=L,o*

- BEERENRWE E2BEEOHAEIE K
=>HEDEIIERERDEICEFL WL

| 1 2
Cov(e, ,¢,)=L, 0

(L Ly = Ly)
L. - L
\Lix Lp Ly,

lﬁﬁﬁfﬁﬁ

('7[1 +1 npL, - nl,

RESER DIRE
- BREREICALICEE (H9E=0)

y 0" _ 0 2
Cove, ,¢, )=0,", q=r

=0, gqg=#r

My nly+1 - nly

\ g MLyg
2

o
(ny =
UO

N DA ZHET BT
TRW |

oo plg +1

L, AZRRrDFRE
Ly #RRrEqDEERRE
o’ B{IEEREHT-Y D7 ER



