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Limits of Logit Models in Transportation Policy Evaluaticn :
Expected Utilities in Logit Models
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This article shows that, in the logit
models, the (conditional) expected utility of
the decision makers choosing an alternative
is invariant across all alternatives. This
property of the logit model implies that the
logit model can not explain the distribution-

ABSTRACT

al wealfare effects of a transportation policy
(or transportation investment) among differ-
ent alternatives, and thus the logit model is
not proper for evaluating transportation
policy in equity aspects.
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Logi t #%U0| BB KI (Choice Model )2
2 FEHEAS I anE Nk

(Consumer Surplus) :

W20 TRl o] EimERe] R (6)0)
d3te] FojAHL AYYE o) 7 K&l o]
e TEFHY $ogirl ohea go] XKH
R,

D, =NP,, D, =NP, (12)

A7)ellA N2 28 FERIEEY +,D,
D, = 47 w9 #HTR FARERE 7
ek, o)A MTFEEEl FITFsdstr M3
BIL(UL, U )& sT@B&o] 3IFH7 Y
Haol T FA%Y #A, (U, UL) £
WTEE @] 3T & 59 74 RKREY
HAelet sHskat. zelw, T ER &o)
3ITHoRH 2 REBELEE] A= HE
& FgR WL & ookl AL BWESL
A5 9EH0]7] w)Fl ( Interdependent De~
mand Case ) 53 7.2 Hotelling & #8%
4 (Line Integeral )ol] 2|3l P&z},

(Ui, Ug)
4C= (DydUp+Ds dUs) (13)
(U3, U

KX (13)F &7 b= $4A (UL, US) 2
2E (UL, U)ol o2& B me—it
(Uniqueness of Integration Path)e] o3&t
WHHo] ERHAw. o] T3 L FBEel =g Cr-
oss = Price Effect 8] S A& FHTGo 24
argestel. X (12) & oA &Ese

Dy =N{exp (Us) / {exp (Us)
+exp(Us) } ) (14.1)
D. =Nlexp (Us) / {exp (Us)
+exp (Us) }) (14.2)

A (14.1)3 X (14.2)8 && U2 U,
ol d3led R s,



ARZAENE BEE—K, 1987

Dy /39U, = -NP, P, =4D, /U,  (15)

w2k Dy & D, oll= Cross-Price Effect
o] #EEkel FEDel H2l4d R (13)9 &
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€ R (13)el Hlskd,

(Ui, U3)
AC=NJ { exp (Up) dUs
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=N dx/ x
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=Nlnx

=N{In{ exp(Ut) + exp (U3) }

- In{exp (Ut)+exp(Us)}]
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- In{ exp(UY) + exp (U3) }
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R (8.1)1 KX (8.2)9] FALRE:

$e(ER #9F5f#E (Conditional Expectation)
£ T deld v 4 GREAH REREER
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gl 7R o
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b Reh R (22)9 FHE yol disle v

25,
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E(Y | x¢C] =J yf(yl#sC)a'y
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& (8.1)9 EvE T3}7] Y3t X (24)E
o] &3l ,

E(Uy +6s [Up+6,>U,+86, ]

(U +6,-U,
=(1/Ps) (Up+6s) -

-00 ~00

(6, 6;) d6:d6,

=(1/Pb)J (Up+64) £ (61)-

-00

Uy +6% - U
C f (8s) d6s) dby,

-00

=( 1/P.,)J°° (Us+84) f(64)-

F(Up+64-U;) dbs (25)

A7l Ft Weibull 225 B2: 6,
9] c.d.fo]e},

F(6)= exp { -~ exp (-6) )  (26)

f(@)= exp (-6) exp {-exp
(-6)} (27)

webA, X (25) =

E(Uy+6, | Up+6s>U;+6, ]

=(1/Py) J'” (U +6b) exp (-6y) -

exp{-exp(-6v)}-

exp [ —exp{ - (Us+6,-U;) } Jd6s

=(1/P») J (Us+65) exp (-6) -

exp({ -exp(-6,)} -
{1+exp(Us-Us)} ] dBs

=(1/Ps)( 1/{ 14+exp(Us-Up) } ]

J (Up+6y) da

0

-_‘(I/Pb)PbJ »(Ub+9b) do

]

= J (Up+6y) da (28)

of 7ol A,
o =exp({-exp(-6s)} {1
+exp (Us-Us) } ] (29)
do =2 {-exp(-6u)} -{ 1
Fexp (Us=Us) } ] (30)
KX (29)=249,
6, =In{ 1+exp(Us-Us) } - In (~Ing)

(31)
K (31)& R (28) =A3jstd,

ELUs+6, 1 Uy +6,>U;+ 6, ]

= J (Up +6) de

]

=Up+ In{ 1 +exp (Us-Us) }

1
- J In(-Ine}) do
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00
= U - InPy -J (Inx) exp (-x)dx

=Up- lnPb‘(‘T)
=Up,-InPy, + r (32)
o744,

x=-lne |, -gdx=da, o=exp(-x)

J (Inx) exp(-x)dx= -7 (=0.5772)

]

A (8.2)% FA—3 @RS Ax #HEA
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