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Bus route evaluation by
data envelop analysis using

smart card data
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Abstract

The bus route in local cities has become severe due to the progress of popularization of
private cars accompanying the declining population and the evolution of mobility. Along with
this, business need to shrink it. It is concerned that these will be repeated spirally, and the
business situation of public transportation operators will be expected to further increase the
severity. However, bus routes are indispensable means of transportation for elderly people,
children and other generations without a driver's license, so some users want to leave.
Demand buses and community buses operated by local governments are also spreading, but
it 1s difficult to move between areas. Therefore, business are required to perform efficient
management. However, business are only analyzed using data on expenses for a single
period. Also on the bus route in Kochi prefecture, it is like the above situation.

Therefore, the evaluation of routes by data envelop analysis (DEA) will be carried out.
DEA is a method of comparing multiple business (bus routes) relative. Instead of a method
using average values like regression analysis, DEA is an analysis method based on the most
efficient decision-making entity (DMU) below. In this research, DMU will be service by
"Tosaden Koutsuu Co., Ltd." operating Kochi city center line in Kochi prefecture.
Higashimoto!? and his colleagues are evaluating bus routes in Sapporo City, and they also
propose indicators. These indicators combine cost data obtained from profit and loss
calculation and geography data obtained from national land information and the like, and
analyzed from both the business side and the user side. Although it adapted to the bus route
of Kochi prefecture by referring to the method of Higashimoto 2land his, there was a case
here a difference of efficiency value of 0.9 or more occurred, and it was a situation where it
was not possible to propose an improvement proposal which is characteristic of DEA.

Therefore, in this research, we analyze user behavior characteristics given from smart card
data and devise to utilize it as smart a parameter constituting DEA index. As an analysis of
the smart card, we analyzed the change of usage interval suggested by Nishiuchil15! and his.
And found the user image of the bus user. Next, the number of high frequency users, which is
one of the users' increase, was calculated for each route, and used as a parameter at the time
of devising the indicator, and proposed and analyzed indices for comprehensive bus route
evaluation.

As a result, the efficiency value calculated by DEA is improved, and it is possible to
propose an improvement plan with each parameter. In addition, parameters were replaced
from the index used for overall bus route evaluation, and the influence of each parameter on
the efficiency value was analyzed.

Because the influence of bus route business in local cities on society varies widely, data on
costs alone did not lead to an analysis of the actual situation. However, by utilizing the IC
card data, since the viewpoint of the user side is data actually accumulated by movement of

people, analysis close to the actual behavior is made possible.



