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Analyzing the Efficiency of Korean Rail Transit Pro-
perties using Data Envelopment Analysis
KIM, Minjoung - KIM, Sungsco

Using nonradial data envelopment analysis(DEA)
under assumptions of strong disposability and variable
returns scale, this paper annually estimates pro-
ductive, technical and allocative efficiencies of three
publicly-owned rail transit properties which are
different in terms of organizational type: Seoul
Subway Corporation(SSC, local public corporation),
the Seoul Metropolitan Electrified Railways sector
(SMESRS) of Korea National Railroad(the national
railway operator controlled by the Ministry of
Construction and Transportation(MOCT)), and Busan
Urban Transit Authority (BUTA, the national au-
thority controlled by MOCT). Using the estimation
results of Tobit regression analysis, the paper next
computes their true productive, true technical
and true allocative efficiencies, which reflect only
the impacts of internal factors such as production
activity by removing the impacts of external
factors such as an organizational type and a track
utilization rate. And the paper also computes an
organizational efficiency and annually gross efficien-
cies for each property. The paper then conceptualized
that the property produces a single output(car-
kilometers) using four inputs(labor, electricity,
car & maintenance and track) and uses unbalanced
panel data consisted of annual observations on
SSC, SMESRS and BUTA.

The results obtained from DEA show that, on
an average, SSC is the most efficient property on
the productive and allocative sides, while SMESRS
is the most technically-efficient one. On the other
hand, BUTA is the most efficient one on the truly-
productive and allocative sides, while SMESRS
on the truly-technical side. Another important
result is that the differences in true efficiency
estimates among the three properties are considerably
smaller than those in efficiency estimates. Besides,

the most cost-efficient organizational type appears

to be a local public corporation represented by
SSC, which is also the most grossly-efficient pro-
perty. These results suggest that a measure to
sort out the impacts of external factors on the
efficiency of rail transit properties is required to
assess fairly it, and that a measure to restructure
(establish) an existing(a new) rail transit property
into a local public corporation(or authority) is

required to improve its cost efficiency.

Development of Traffic Accident Prediction Models
by Traffic and Road Characteristics in Urban Areas
LEE, Soc Beom -+ KIM, Jeong Hyun - KIM, Tae-Hee

The current procedure of estimating accident
reduction benefit shows fixed accident rates for
each level of roads without considering the various
characteristics of roadway geometries and traffics.
In this study, in order to solve the problems
mentioned in the above, models were developed
considering the characteristics of roadway alignments
and traffic characteristics. The developed models
can be used to estimate the accident rates on new
or improved roads. In this study, only urban
highways were included as a beginning stage. First
of all, factors influencing accident rates were selected.
Those factors such as traffic volumes, number of
signalized intersections, the number of connecting
roads, number of pedestrian traffic signals, existence
of median barrier, and the number of road lane
are also selected based upon the obtainability at
the planning stage of roads. The relationship
between the selected factors and accident rates
shows strong correlation statistically. In this study,
roads were classified into 4 groups based on
number of lanes, level of roads and the existence
of median barriers. The regression analysis had
been performed for each group with actual data
associated with traffic, roads, and accidents. The
developed regression models were verified with
another data set. In this study, in order to develop
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the proposed models, only data on a limited area
were used. In order to represent whole area of the
country with the developed models, the models
should be re-analyzed with vast data.

Multilevel and Multivariate Structural Equation Models
for Activity Participation and Travel Behavior
CHOQI, Yun Sook - CHUNG, Jin~Hyuk

Multilevel and Multivariate Structural Equation
Mpdel is applied to handle the hierarchical nature
of the data and explain complex relationship among
socioeconomic factors of individuals and household,

activity participation, and travel behavior using

161

Puset Sound Transportation Panel data. From
analysis, variations of individual activity participation
and travel behavior can be divided into two cate-
gories: Within-household variation and Between-
households variation. Empirical results show that
the interdependency index(p) of variables for house-
hold members within a household is between 0.13
and 0.33 indicating high interdependency. These
results suggest that Multilevel and Multivariate
SEM approach is an appropriate modeling metho-
dology and gives additional information for activity
participation and travel behavior. Also most of
personal and household characteristics influence
on activity participation and travel behavior within

a household as well as between households.



