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Recently, the number of passenger of public bus transport in Japan tends to decre
ase due to the motorization. This condition leads to a severe management situation, including in Arao City
. The deficit of bus companies operation in provision of bus services in Arao City has been covered by Ara
o City Government on the basis of lines subsidy, and the city allocated a number of subsidy of about 53 mi
Ilion yen in 2011.To solve this problem, we pay attention to incentive scheme.

This study aims to construct the mathematical model of the incentive subsidy scheme considering elastic d
emand and this paper includes application to bus network in Arao City to analyze the utility level of ince
ntive subsidy model.



1

2)
3) 4) 5 6)

1)

1)

23

4)

2)

3)

1,377

5)

y(d)



U,

uB

Sg:s(fh)_(1+ﬂ“)'{c(dh' fh)+th}+uh

=S(f,) - @+ 2)-{cd,, f,) +w(d,, f,)j- AU,

©®)

Cy(dy, f1) ) (f,)
= P(,)- X (D, (1,)-¢;)~d, -365:2: f, L, C(dy. f) +w(dn. Th)
¥
P(f,) )
D; (4) o
Gij ] 2
d, t, dy
f, 1 1 f,
Ly
h Uy,
d, -1
h f,
Case0 Case4d
w(d,, f,) d, Casel Case3
w(dy, f,) f,
Cased
Cased
Ch
t,
t, !\/Ida)f(:S(fh)—(1+ﬂ.)~{C(dh, f) +w(d,, fh)}_ﬂ'uh
o0 ©)
u, t, st t,—w(d,,f,)=0
w(dy, f,) U,
Uy, =t, —w(d,. ) @) th
'R th =w(dn. ;) (7)
1
U =t —w(d,f)>0 ©) d, fy
UB d, =d(f,) ®)
h
UB m_(1+,1)
S(fh) h 9)
t C, | de(d(fy), f) , dy(d(f). fu)|
df, df, -
UB = S(f,)- @+ A)(C(d,, f,)+t,) (4
3) *
A(>0) fo Casel
h =B Case3
B l//(dh’ fh) fh
-1
Casel-a Casel-b Case3-a Case3-b
Case0 O (dy, fh) _ 0 Op(dy, fh) o 0 Case2 O (dy, fh) _ 0 O (dy, fh) o 0 Case4
h h h h
th th* th*=0 th*=0 th*=0 th* th'=0 th*
dhn dn* dn=0 dn=0 dn=0 dn* dn=0 dn
fn fn* fn=0 fn* fn* fn=0 fn*




f, =
t,=d, =0
f, X
fh = fh dh
Casel Case?
f, d, =
t, =0
1) fo
w(dy, f,) X f,
f, =0
2) dy
d -0
t, =0
(4) P(fy)
P(f,) 22
f,
365( )+2( )* fox Ly
(5) D, ()
1)
D; (f,) o
e P ] (g g
D;(f,)=Dy +¢ [gijB ] (g”,g” ) (10)
= Dti +£~[Diis]-[cr +o-Time, +o- 60'1379i5]
N I:a j j 2. fh ]
DijB ij
&
gjj 5 1
Dij
22
oD
1
& -1.27 9ij 1)
C; Time; h
60-13/2~ fh 0]
w
20
2494 |/
1 13
(6) w(dy, f,)
k
d, fi
w(dy, )
8)
w(d,, f,)

y(d, f,)
=exple, +a, - gap+a,-d, +a,-365-2-L, - f,)

gap

365-2-L, - f,
fh
t
5%
gap

(€
@
@ @
-1
-1
2
3
3
d,
f, w(dy, )
* * * (7)
ty=w(d,, f,)
y(dy, fy)

11)




ASB(f,,t,)=AS(f,) -1+ 1)-(C-C; +t,) (13)

l//(dh' 1:h) fh Case0
26.2
46.4 133
)
59.7
12.9
135
Case2 d, =0
fu
R 2333 /
3.7
588.2 / 15
275.3 51
280.3
207.7
2 1,082.6 870.2
22 22 £
10 1 Case‘; . h
55,321 639 £ h
28.4% 1.6% h /
21% 247.9 3.9
590.9 /
15
235
189.7 |/
A =0.05
Casel  Case3 205.3 42.9
720 248.2
h ™ 175.6
1103.8
925.2
) >
Ch Case0
c i Case2 Case4
h h 873 926
AS(f,)
ASB(f, t,)
1 B
As(fh):*'Z{Dij +Dij(fh)} Case?
60-13 Cased
. gijB —(¢; +@-Time; ro —=)
2-f
-2
7)) C 1) | )]« 1) ( 1) ( )]« )« 1)
62.5 382.3 0 72.6 0 72.6 0 0.0
Case0 62.5 382.3 26.2 46.4 13.3 59.7 0 135
Case2 233.3 588.2 0 275.3 5.1 280.3 1,082.6 870.2
Cased 247.9 590.9 235 205.3 429 248.2 1,103.8 925.2




1,200
%‘] 1,000
E
% 800
ﬁ; 600
% 400
ik
5§ 200 -
B o
g Case0 Case2 Cased
2 200
-2 ( )
Case2 Cased
Case2 Case4
Cased Case2 321
Cased
Case2
Cased
Cased
35
5
Wengian Zou
D3, Vol.69, No.5,
pp.l_649-1 658 2013
Wengian Zou, Shoshi Mizokami Incentive

subsidy scheme design with elastic transport

demand, JOURNAL OF ADVANCED
TRANSPORTATION, DOI:10.1002/
atr. 1253 (2014 )

D3,

Vol.68, No.5, pp. 1_589-1_597, 2012.

D3, )
pp.105-116, 2012.
Emri Juli Harnis and Shoshi MIZOKAMI:
The Organizing of Public Transport Service
under Service Contracts with Public Planning,
Journal of JSCE, Ser.D3, , Vol.67,
No.5, pp.I_837-1_848, 2011.

16

Vol.68, No.2,

25

¢y

&)

-29 pp.557-558

2014.3.8
25
-31 pp.561-562
2014.3.8
Vol.47 CD-No.157 2013.6.1
Zou Wengian
Vol.46 CD-No.236
2012.11.3
No. -30, pp.655-656, 2012.3.10

Wengian Zou and Shoshi MIZOKAMI and
Toshio FUJMI: Mechanism Design for
Incentive Subsidy Scheme to Bus Transport,
16th HKSTS International Conference, 17-20
December, 2011, Hong Kong.

0

MIZOKAMI, Shoshi
20135403

KAKIMOTO, Ryuji
00253716

MARUYAMA, Takuya
20361529

IKEDA, Yasuhiro

70304714
FUJMU, Toshio

40423024



