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A Study on the Relationship between Bus Operation Environment
and Level of Service of Intra-City Bus
- In the place of Ulsan Metropolitan Area -

ABSTRACT

This study made an attempt to analyse the relationship between operation environment and fleet size per route which represents the
level of service for inner-city bus service. Regression analysis method has been adopted as main analysis tool and 98 routes of bus
operation status in Ulsan city as of 2013 has also been selected for analysis target. Correlation analysis was performed to identify the
relationship between dependent and independent variables. There are three types of model for whole sample, type operation, and bus
route operation system. These are the results of the current study. 1. The model developed for whole sample of 98 routes is as follows.
Y(Fleet Size)=-4.532+0.00002877*X(Revenue). This model shows that it is necessary to have more than 140 passengers per day to
increase fleet size of each bus route in Ulsan. 2. Models developed by type of operation (which are standard, express, and middle sized)
are shown below. Stand Bus : Y(Fleet Size)=-10.954+0.00004283*X;(Revenue). It is identified that more than 153 passengers need to
use standard bus to increase fleet size per each standard bus, Middle Sized Bus : Y(Fleet Size)=-0.859+0.00001438*X;(Revenue). For
middle sized bus, at least 52 daily passengers are needed to increase number of bus in each route. 3. Models developed for each route
operation systems are as belows. Joint Operation Group : Y(Fleet Size)=-4.786+0.00003028*X;(Revenue). Individual Operation
Group : Y(Fleet Size)=-2.339+0.00002030*X;(Revenue). These model provide similar result which 140 people is the minimum
number of passenger to raise the number of vehicles in each route. This result shows that the route operation systems does not affect
the raise number of cars significantly.
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Table 2. City Bus Year Financial Conservation and Support Status
of Ulsan (unit : million won)

Div. 2011 2012 2013
Total 18,802 20,822 22,469
) ) Sum 11,501 13,748 14,868
Financial Free transit 11220 | 13462 | 14550
conservation
Remote area line 281 286 318
Sum 7,301 7,074 7,601

Deficit-ridden line | 4,495 4,500 4,872
Result differential

500 500 500
support
Financial Change-junk car 90 355 475
support
Purchase 1,184 987 992
low-floor bus
Purc.hase 149 i )
public bus

Auxiliary fuel taxes 883 732 762

Note) Ref. : transportation costs final report of bus standard accounting
system diagnostics & research services, 2013.7
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Table 3. Type Operation Characteristic of Inner-City Route
Div. Fleet size (unit) Mileage (km) Revenues (won) Cost (won)
Average 5.9 288.7 369,828 525,498
Total Minimum 1.0 169.2 78,124 347,262
route Maximum 30.0 463.4 688,655 684,887
Standard deviation 5.5 59.3 126,391 83,830
Average 7.7 301.1 444789 578,757
Standard Minimum 1.0 2112 296,248 478,215
Maximum 30.0 391.8 688,655 634,368
Standard deviation 6.1 452 84,613 37,722
Average 8.3 357.5 427,984 583,719
Express Mini.mum 1.0 269.2 331,528 465,090
Maximum 20.0 463.4 511,640 684,387
Standard deviation 6.2 70.8 60,036 73,854
Average 2.6 249.4 239,084 427,582
Middle Minimum 1.0 169.2 78,124 347,262
size Maximum 9.0 365.0 413,343 503,218
Standard deviation 1.8 47.6 80,143 33,396
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Table 5. Correlation Analysis Result on Analyzes Date

Div. Fleet size | Mileage | Revenues | Cost
Fleet | Person correlation| 1.000 260 .648 .502
size | Sig. (2-tailed) - .008 .000 .000
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Table 6. Variance Analysis Result - Total Bus Routes

Model | Sum of squares | df |Mean Square F Sig.
Regression 1938.780 1 1438.780 120.574 | .000
Residual 1169.410 96 11.933
Total 2608.190 97

Table 7. Regression Analysis Result - Total Bus Route

Category Coefficient t-statistics
Constant -4.532 -4.412
Revenue 2.877E-5 10.981
R’ 0.552
Adjusted R 0.547
No. of observation 98
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Table 8. Variance Analysis Result - Bus Type Operation

Div. | Model Ssg'l?;ri df SI\:z:Fe F | sig
Regression | 787.793 | 1 787.793 60.033 |.000
Standard| Residual 629.887 | 48 13.123
Total 1417.680 | 49
Regression | 9.662 1 9.662 322 | .582
Express | Residual | 329.569 | 11| 29.961
Total 339.231 | 12
] Regression | 45.517 1 45.517 25.021 |.000
Msli‘iile Residual | 63.672 |33| 1819
Total 109.189 | 34
Table 9. Regression Analysis Result - Bus Type Operation
Category Standard Express Middle size
Constant | -10.954(-4365)| 2.230(0.199) | -0.859(-1.202)
Revenue  |4.283E-5(7.748)| 1.377E-5(0.568) | 1.438E-5(5.002)
R’ 0.556 0.028 0417
Adjusted R? 0.546 -0.060 0.400
No. of observation 50 13 35

Note)values in parenthesis are t-statistics.
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Table 11. Regression Analysis Result - Bus Route Operation

S - ) System

Div. Model S(;IIT;I‘ZS dr Sql?:;]e F Sig Category Joint operation group | Individual operation group

Joint Regression | 1359.458 1 | 1359.458 | 104.334 |{.000 Constant -4.786(-4.086) -2.339(-1.204)
operation | Residual 977243 | 74 | 13.030 Revenue 3.028E-5(10.214) 2.030E-5(3.963)

group Total 2336.701 R’ 0.582 0.440
Individual | Regression | 103.346 1 | 103.346 | 15.705 |.001 Adjusted R? 0.576 0.412
operation | Residual 131.609 | 20 | 6.580 No. of observation 77 21

group Total 234.955 Note) Values in parenthesis are t-statistics.
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