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Calculating and Improving Operational Decision-Making Indices for
Public Railways by Inclusion of Non-economic Factors
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Jungyu Yang - Ohkeun Ha - Ikhee Kim

Abstract In many cases, operation of regional trunk lines is not profitable to railway operators. Nevertheless, railway
operators are under pressure to manage regional trunk lines running under deficits, to better serve public interests. Given
this situation, railway operators need to optimize assets by adjusting train schedules or changing the number of trains run-
ning. When railway operators judge the operation of a regional trunk line, the B/C ratio is generally used as a management
index. This ratio is not considered part of strategic operational policy over the long term, and excessively influenced by the
aspects of supply and demand over the short term. Accordingly, this study focused on indices that might be used to prevent
worsening deficits and provide long term strategic operation policies, main indices to better measure economic situations,
and auxiliary indices to supplement the main index. The main indices were measured in conventional ways to target experts
and employees. This study presents quantitative standards, which are intended to be used to create itemized criteria through
an Analytic Hierarchy Process, for better decision-making.

Keywords : AHP, Railway operation indexes, Operating region trunk line, B/C ratio
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Table 1 Analysis of former research

Title Content

Check result

A Study on development of method for train
schedule simulation, Journal of the Korean
Society for Railway [1]

alternatives in the existing train scheduling plan

Developing methodology to present a variety of | Focused on urban subway line and produce

alternatives from existing theoretical frame

The strategies for rail-oriented
transportation system and its priorities[2]

To make railway centered transportation system,

transferring system of railway and in long term,
making railway centered urban development

in short term, enforcing investment to connective | Selecting priority of railway investment

and R&D in the nation dimension

A study on primary factors of station
building convenient facilities for railroad

station area development using AHP [3] second is W.C

In demand side, select priority of station utility
facility using AHP, flat form is most important,

In the view of construction, making
priority and produce point of management

A study on setting of efficiency criteria for | Using B/C ratio and using ratio, making sufficient

operating passenger train [4]

criteria and assessing non-efficient number of train

Efficient criteria is too old to apply.
Because it can’t contain details of line. so,
it can be work in short term
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Table 2 Context of assessment criteria

Assessment [tem Content

Assessment Item Content

B/C ratio Economic benefit

Financial independence rate

Own capital/asset, considering
business value

Using ratio Seat turnover rate

Employment increase rate Regional traffic trent analysis

Loading rate Long distance using trend analysis

Political jud; t of regional
Regional lag behind rate olftical Jucgment of fegiona
traffic supply

. Reducing pollution benefit from
Environment effect - K
decreasing road transportation

. . Directional comparison of government
Politic fitting rate . . , .
police and operation company’s police

Regional economic Regional economic impact

impact analysis by railway

Regional traffic base rate | Regional traffic ratio by traffic means

Value of travel Value of reducing travel time

Preference Civil complaint ratio

Aging index Aging ana.lysis to considerate
regional growth

Car registration increase rate

Car registration increase trend analysis

. . . Comparison of bus/train operation
Bus/ train operating ratio
frequency and number of user

Defensive need Considering defensive reason

Regional economic

redundant rate and car increase ratio

Comparison of GRDP increase ratio

Political efficiency rate Traveler’s train/ bus boarding ratio

Table 3 Survey results of assessment criteria

Assessment item A|B|C|D|E|F|G|H Assessment item B|C|D|E|F|G|H
B/C ratio NN AN Financial independence rate NN
Using ratio N AN AN Employment increase rate N A
Loading rate NN R Regional lag behind rate A RAR
Environment effect v Politic fitting rate NN \/
Regional economic impact analysis N AN Regional traffic base rate \/ v \/
Value of travel N & Preference NN N
Aging index \ N | y Car registration increase rate NN
Bus/ train operating ratio AR \/ Defensive need SR
Regional economic redundant rate | ¥ [ v | Political efficiency rate \ \ N A
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Fig. 1 AHP structure of decision-making criteria
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Table 4 Result of analytic hierarchy process

1% level (L=G) 2" level (L) Total (G) Rate (%) Priority (G)
B/C ratio 0.760 0.405 34.4% 1
Economic sector 0.533 Using ratio 0.144 0.077 6.5% 5
Loading rate 0.096 0.051 4.3% 6
Regional economic redundant rate 0.288 0.091 10.7% 3
. Politic fitting rate 0.115 0.036 4.3% 8
Political Sector 0.315
Preference 0.048 0.015 1.8% 9
Political efficiency rate 0.549 0.173 20.3% 2
Employment Increase rate 0.255 0.039 4.5% 7
Regional traffic base rate 0.552 0.084 9.8% 4
Regional - s
. 0.152 Financial independence rate 0.034 0.005 0.6% 12
development equity
Car registration increase rate 0.085 0.013 1.5% 10
Aging index 0.074 0.011 1.3% 11
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Table 5 Result of analytic hierarchy process

1% level 2" Jevel Pohang station Janghang station
B/C ratio 0.304 0.203
S Using ratio 0.019 0.039
Loading rate 0.013 0.026
Sum 0.336 0.268
Regional economic redundant rate 0.068 0.046
Politic fitting rate 0.036 0.036
Political sector Preference 0.011 0.011
Political efficiency rate 0.130 0.087
Sum 0.245 0.180
Employment increase rate 0.020 0.010
Regional traffic base rate 0.021 0.042
Financial independence rate 0.004 0.003
Regional development equity —
Car registration increase rate 0.010 0.007
Aging index 0.003 0.008
Sum 0.058 0.070
Total sum 0.638 0.515
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