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Bay Area Rapid Transit(BART)DFEZEF A
(Domencich and McFadden 1975)
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MULTINOMIAL PROBIT WITH STRUCTURED COVARIANCE FOR
ROUTE CHOICE BEHAVIOR

TETSUO YAI
Department of Civil Engineering, Tokyo Institute of Technology. Ookayama, Meguro-ku, Tokyo 152, Japan

SEUJI IWAKURA

Japan Transport Economics Research Center, 3-18-19 Toranomon, Minato-ku, Tokyo, Japan
and

SHIGERU MORICHI
Department of Civil Engineering, University of Tokyo, Hongo,Bunkyo-ku, Tokyo 112, Japan

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

. — . parameter between two modeling levels for all trip makers, the model has difficulty in expressing individual
choice-tree structures. To improve the applicability of the multinomial probit model to route choice
> 0
AN =] A behaviors, we introduce a function which represents an overlapped relation between pairs of alternatives and
Wr I I \i — n iE I 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 alternative's

covariances. After examining the applicability of the multinomial probit model using empirical route choice
data in a Tokyo metropolitan region. we also propose a method for evaluating consumer benefits on

I * ' 7 D l ‘ | % — ) I @ % % *ﬁ complicated networks based on the multinomial probit model, ¢ 1997 Elsevier Science Ltd
H J E J n/\ 1. INTRODUCTION
_\\ f — The applications of the multinomial probit model have not been adequately successful in spue of
= its advantages in flexibility of the modcl form. Certainly, the ity of the
I — process has deterred its use, pared to the wide applications of the multinomial Iogil 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 ef al. (1982). Their work di d alternative methods for the covariance matrix
\ 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 expansion forms of the multinomial 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-

s]e > — ably, the cause of such behaviors is the mterdc ndency of choice alternatives.

% ﬁ C\\* 11;16 ',.D b‘@h ( - '? b*‘l C B L) Recently, there have been ad eltmoratal probit estimation (McFadden, 1989;
*J j: ~ j-Ll S T y Pakes and Pollard, 1989; Bunch, 1991; Bolduc and Ben-Akiva, 1991; Bolduc, 1992; Geweke et al.,

1994). The method of simulated moments proposed by McFadden seems to encourage multi-

[ =] (N Y ',.D — 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

E X: C_ LO g i t ( 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
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\ —, A= S, —_ A —
INTGA—REGTE ZalL— 3 ERTFE
#H BB TORERH #HREY 2L —vavEFT>IL—7
dl <= x[5] for (i in 1:R) {
i OEE N _ - S
1 - xl6] HNEEED LD DERESS

LL = 0
#HRANKT A= EE|
sigl <- x[7] HHEBMNSNTAXA—=—FEZZI 1L —2a v TRE

sig <- sigl * randl[,1i]
*ﬂEﬁEﬁUD%HE

5. # KM # Bl&
«p(d1*Data$# Fr Z K B train/100 +f1*Data$E Ftrain/100 |+ sig|+ bl*matrix(1l,nrow =hh,ncol=1))
«p(d1*Data$# Fr Z K Ebus/100 +f1*Data$E Fbus/100 |+ sig|+ b2*matrix(1l,nrow =hh,ncol=1))

«p(d1*Data$Fr Z KB car/100 + b3*™maerix(1,nrow =hh,ncol=1))

«p(d1*Data$ P E K A bike/100 + b4*matrix(1,nrow =hh,ncol=1))

«p(d1*Data$ P Z K Ewalk/100 )
= ¢+

g

> #HINT X — S HETFEE

> print(b)

[1] 0.491643035 -1.608301398 -0.837015629 -0.771393905 -8.707322307 ©.085114809
[7] 0.009606772

> ## tiE

> print(tval)

[1] 1.7090005 -4.0422896 -3.8190829 -3.6785025 -9.7626046 1.3687167 @.0725635
>



