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A Study on the Tapering Rate System
for Taiwan Railway Administration

Student : Wei-Yu Lai Advisor : Tai-Sheng Huang

Institute of Traffic and Transportation

National Chaio Tung University

Absrtact

It’s been over the half century since Taiwan Railways Administration (TRA)
adopted the flat distance-based fare structure. Meanwhile, TRA  propose the
rationalized fare plan combined: with preferential treatment concernig the eastern
populace, and thus TRA reconsider the feasibility of the tapering-rate fare system.
Accordingly, this research was begun under the circumstances.

A large amount of fixed railroad facilities costs results in diminishing marginal
costs, as a matter of course the tapering rate system is adapted for TRA. However, the
fare structure of TRA must be accordance with fare formula authorized by the
Legislative Yuan in 1987. Therefore, we ought to draw up the tapering fare structure
under the premise of this fare formula.

In order to have HSR’s business overview in hand, we began to analyse various
kinds of carrying capacity and income data. Simultaneously, we reviewed the literature
about pricing principle and fare structure to understand the cause and the effect while
implementing the tapering rate system. After considering the transportation policy, the
commercial business, the market competition and the demand, we brought up the rules
of the tapering fare system.

We designed three scenarios for TRA in this research :

1. The tapering rate program will be implemented merely on the eastern railroad.

2. The tapering rate program will be fully implemented.

3. The zonal fare program of local train will be implemented and combined with the
tapering rate structure.
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We set up different parameters in this research to manipulate the tapering-rate fare
formula including “the weighted class of the income”, “the range parameter(k)” and
“the fine tuning parameter(p)”. Moreover we prepared three alternatives for each

scenario and developed the measure to evaluate these alternatives.

In conclusion, we proposed the best alternative in each scenario. In addition, we
suggetsed developing the stated preference and the discrete choice model to estimate the
average weighted fare and the balance of the total income accurately.

Keywords : Tapering Rate System, Taiwan Railways, Fare Structure
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2008
Distance

upto ($ nom:::arﬁ
(km)

5 2.60
10 3.00
15 3.40
20 3.80
25 4.20
30 4,60
35 4,60
45 5.60
55 6.60
65 7.20
75 8.60
85 9.60
95 10.60
105 11.00
115 12.20
125 13.60
135 13.80
155 15.80
175 18.00
175+ 22.00-30.00

F 4L kK Review of CityRail fares 2008~2012 [13]

#.2-52 4 CityRail %

From
1Jan
2009

Fare
($ nominal)
3.00
340
3.80
4.20
4.60
5.20
5.60

6.40
7.40
8.20
9.00
10.00
10.80
11.80
12.60
13.60
14.40
16.00
18.00

22.00

From
1Jan
2010

2 %
5 %

From
1Jan
2011

From
1Jan
2012

Fare

(Sreal 2008 /09 unrounded)

2.96
342
3.88
4.34
4.80
527
573

6.65
7.57
8.49
941
10.34
11.26
1218
13.10
14.02
14.94
16.79
18.63

21.22
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4.44
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7.83

8.80

9.77

10.74

11.70

12.67

13.64

14.61

15.58

17.52

19.46

21.39

3.01

3.52

403

454

5.05

5.56

598

7.08

8.10

9.12

10.14

11.16

12.18

13.19

14.21

15.23

16.25

18.29

20.32

22.36

Cumulative
percentage

change (real)

12%
13%
14%
15%
16%
16%
25%

22%
18%
22%
14%
12%
11%
16%
12%

8%
14%
12%

9%
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