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Value of Travel Time Savings based on Multinominal Logit Model with Non-linear Conditional Indirect Utility Function

E[+] OnnpgEsss GEK)

Hironori KATO, Univ. of Tokyo 7-3-1, Hongo, Bunkyo-ku, Tokyo

This study intends to analyze the relationship between travel time and value of travel time savings (VITSs). First, the
quadratic approximation of indirect utility function which is consists of travel time and travel cost is derived from the time
allocation model by introducing the discrete choice theory. Then the VTTS defined by DeSerpa (1971) is derived from the
indirect utility function. The data of route choice behavior in Tokyo Metropolitan urban railway is used for the empirical
analysis of valuating the VTTS. Consequently, it is found that the marginal VTTS to travel time decrease when the travel time
is less than one hour however it increases when the travel time is long enough.

Keyword: value of travel time saving, quadratic utility function, rail route choice, multinominal logit model
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Table 1 estimation results of two models: linear utility model and quadratic utility model

linear model quadratic model
variables unit parameter  t-value  parameter  t-value
travel cost yen q -0.00229 (-5.62*"") -0.00234 (-1.79%
travel time min t -0.0963 (-18.8™" -0.138 (-16.5™")
(travel cost)® yen® q 0.00000205 (-1,79%)

(travel time)*(travel cost) yen¥min g%t

~0.0000194 (-2.32*)

(travel time)* min® t 0.000136 (-18.5"%)
initial log likelihood L(0) -1336.8 -1336.8
maximum log likelihood L) -881.9 -782.1
likelihood ratio 0.339 0.414
number of samples 1218 1218

#%% means significance in 1% degree, ** means significance in 5% degree
and * means significance in 10% degree
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sample data in the Tokyo Metropolitan Area
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