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2. Model Formulation
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3. Paradox conditions with responsive transit service
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4. An lllustrative Example

BEA 2L T DX S [CREN(CEETE

Function

Specification

Highway travel time function
Transit operation cost function

ta(v/C) =ty - [1 + t;(/C)%]
k(f) = kaf* + kif + ko

Transit waiting time function w(f) = 1/(2f)
O — — —]
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Value of parameter (quantity of one hour).
Parameter Value

Total demand

Value of time

In-vehicle travel time of transit

Monetary cost by auto

Original highway capacity

Fixed fare (in the cases of constrained scheduling scheme)
Fixed frequency (in the cases of constrained pricing scheme)
Coefficients in operation cost function

Coefficients in highway travel time function

d = 10,000 (person)

p = 1.5 (HK$/min)
=40 (min)

Ta = 30 (HK$)

cp = 2000 (vehicle/h)

¥ = 5 (HK$)

fo = 0.5 (run/min)

ko = 10,000 (HKS$)

k; = 10,000 (HK$/run)

ks = 10,000 (HK$/run?)

tp = 10 (min)

t1 =0.15

v — 4 17




4. An lllustrative Example

Trans't frequency (run'min)

FlizEK{b

Transit fTequency & fare (max-profit)

ES - E{THENZEDES

.o 1204
— — — frequency
05 - fare 4 1000
04 r 1 S0
03 Fo————— —— 1 GO
02 r 1 400
1l r 1 200
0 ! R ()
2000 3000 40040 S000 L
Highway capacity (veh/'h)
(a)

Trans't fare (HEK %)

Individual travel cost and transit profit (max-profit, unconstraimed)

Generalized travel cost (HE$)

1200

2

25
travel cost

A — - — - ransit profit 7 20
- 15
- 10

- 5

- 0
1 1 1 -5

(WD 3000 0D S0 GO0

Highway capacity (veh/h)
(b)

Tansit profit (10° HK$)

18



4. An lllustrative Example

FlzERK{b
ESEE

FlzEK{b
E{TSAEEIE

Transit frequency (run/min
eq )

Transit frequency (max-profit. fixed fare)

0.5 10
— — —frequency
04 1 8
&
o
03 16 =
v
..... E
0.2 | 14 Z
PR -—T7 £
0.1 =7 19
0 1 1 1 0
2000 3000 4000 5000 6000
Highway capacity (veh/h)
(a)
Transit fare (max-profit, fixed freq.)
1200 1
""fﬂre
L —_— -
1000 ! requency | | 08
Z s00 |
T 1 0.6
=
2 600 b ———————————-—————
E 4 04
200 + 102
0 L L e 0
2000 3000 4000 5000 6000

Highway capacity (veh/h)

(a)

Transit frequency (run/min)

Individual travel cost and transit profit (max-profit, fixed fare)

74 3

7 - — rrave! cost | 25
§ ‘ — - — - transit profit
) 72 2 Q
= =
g 7l 1.5 ;'2
e st
E 70 1 &
= 2
o &
_3 69 0.5 =
E Z
2 68 0 =
v
6] .

67 4 -0.5

[31s] 1 1 1 -1

2000 3000 4000 5000 6000

Highway capacity (veh/h)

(b)

Individual travel cost and transit profit (max-profit, fixed freq.)

1200 25

travel cost

= 1000 H —-—-transit profit  { 20
£ ' 3
3 [
z 800 | 115z
S =
e z
Z 600 110
E \ &
—: 400 ~ 13 %
b T~ (]
5 ~.< =
© 200 | T == 0

0 1 1 1 -5

2000 3000 4000 5000 6000

Highway capacity (veh'h)

(b)

19



4. An lllustrative Example
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5. Conclusion
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