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INTRODUCTION

2

!
Both countries are
famous as producer
countries of watches.

Their trains
are operated
punctually.

Changing trains
can be completed

without fail.



Policy:
Improvement of 
conditions of 

changing trains

Policy:

Building a nationwide 
Shinkansen network
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INTRODUCTION

Only 
construction 
of high-speed 

lines 

High-speed lines
High-performance cars

Improvement of 
conventional lines



Profile of Study Targets
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41,000 km242,000 km2

7.4×10 peoples
314.5×10 peoples

3

2,100 km (JR) 3,000 km (SBB)
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Railway Network

2,100 km (JR) 3,000 km (SBB)
Local Train Only
Express:less than 1 train /h
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Figure 3 Railway Network and Cities in Kyushu

Shinkansen

Shinkansen
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Figure 2 Train Frequency and Block Time in Switzerland

56

Source: Thomas Cook European 
Timetable 2005 Summer

Neuchâtel 18Which is 
the 

better ? Cha n g i n g  t r a i n s
 

Shinkansen construction
vs



EVTT:
Length of boarding hours
Loss time caused by a 
previous slower train
Loss time caused by train 
frequency
Loss time caused by bad 
timing at stations

　!

"#

$%&'(

)*+$%&'(

)*(

,-(

&.(

/0!"#$%&'1234$%&'+567(

890+

:9&'

8(
9
0

)
*
&
'

;
<

#=

&'

$%&'

+34>

234(

$%&'(

8(
9
?

)
*
&
'

;
<

8(
9
@

)
*
&
'

;
<

8(
9
A)
*
&
'

;
<

89A

BC

890

BC

89?

BC

89@

BC

Waiting
Time

Riding on Train 2

　!

"#

$%&'(

)*+$%&'(

)*(

,-(

&.(

/0!"#$%&'1234$%&'+567(

890+

:9&'

8(
9
0

)
*
&
'

;
<

#=

&'

$%&'

+34>

234(

$%&'(

8(
9
?

)
*
&
'

;
<

8(
9
@

)
*
&
'

;
<

8(
9
A)
*
&
'

;
<

89A

BC

890

BC

89?

BC

89@

BC

Riding on Train 3
Riding on Train 4

Riding on

 Train 1
6

EVTT Concept
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Figure 1  Expected Value of Traveling Time 
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Fukuoka(Hakata) 88 G G G H G G G G G G G G H H HIHHHHHHIHGHI HI H

Kurume G 88 H H H G G G H G G G G H H H IHHHHGGIHHG HI H

Iiduka GG 88 G G G G H H G G H H H H I IHHIHH HHH I I

Nohgata GHG 88 G G G G G H H H H H H I I IIIHI HHHI I I

Tagawa-Gotouji HHGG 88 G G G G H H H H I I I I I I II HHH

Orio GGGGG 88 G G G G G H H H H I I H H H HH HGHI I I G JKLMNOPQRST
Kitakyushu(Kokura) GGGGGG 88 G G G G G H H H I H H H H HH HGHI II I

Jouno GGHGGGG 88 G G G H H H H I I H H I H H HGHI I I H UVQRST
Yukuhashi GHHGGGGG 88 H H H H H H I I I I I H I GGHH I I

Haruda GGGHHGGGH 88 G G G H H H I H H H H G H I HHH HI H I WXQRST
Tosu GGGHHGGGHG 88 G G G H H I H H H H G H I HHHI HI H

Saga GGHHHGGHHGG 88 G G H H I H G G H H H I I HH II H WXQRY
Hizen-Yamaguchi GGHHHHHHHGGG 88 G H H I H G G G H H I H H II I

Arita HHHHIHHHHHGGG 88 H G H H H G G H I I I I I I 88 Z[\
Karatsu HHHHIHHHHHHHHH 88 G I I I H H I I I I I

Imari HHII IIIIHHHHGH 88 H H H G H I I I I

Hirato II IIIIHIH 88 I I H H

Nagasaki HHIIIHHIIHHHGHII 88 G H H I I I I

Isahaya HHHIIHHHHHHGGHIHIG 88 G H H I I I I I

Haiki HHHIIHHHIHHGGGHGHHG 88 G H I I I I

Sasebo HHIIIHHIIHHHGGHGHHHG 88 I I I I I

Kumamoto HGHHIHHHHHGHHHII IHHH 88 G H I H H G H G

Shin-Yatsushiro HGHIIHHHIHHHHHII IIIIG 88 H I I I I G H I G

Hitoyoshi II III HH 88 I I I I I

Ohita HHHHHHHHGHHIIII II 88 G I H H I

Nakatsu GHHHHGGGGHHHHII IIIIHI G 88 I H I I I

Hita HHHHHHHHHHHHHIII IIIIHH II 88 I I

Saeki II I IIIHII GH 88 H H I

Nobeoka I I HI H 88 H H I

Miyazaki I IH 88 G I H I H I I

Miyakonojo II IHG 88 H I H H H H

Kobayashi IHH 88 I H G I

Nichinan IHI 88

Kagoshima HHII IIIIHHHII IIIGGI II IHI 88 G H G

Hayato II I III HHI IHHHIG 88 H G

Yoshimatsu III IHG HG 88 H

Makurazaki 88

Sendai HHIIIIIIIHHHHII IIIGGH II II GGI 88
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Kurume G 88 H H H G G G H G G G G H H H I HH HH GG IHH G H I H

Iiduka G G 88 G G G G H H G G H H H H I I H HI HH HH H I I

Nohgata G HG 88 G G G G G H H H H H H I I I II HI HH HI I I

Tagawa-Gotouji H HGG 88 G G G G H H H H I I I I I I II HH H

Orio G GGG G 88 G G G G G H H H H I I H H H HH HG HI I I G J0==%-5*?%KL%$2?M
Kitakyushu(Kokura) G GGG G G 88 G G G G G H H H I H H H H H H HG HI I I I

Jouno G GHG G GG 88 G G G H H H H I I H H I H H HG HI I I H J0==%-5*?%NOL%$2?M
Yukuhashi G HHG G GGG 88 H H H H H H I I I I I H I G G HH I I

Haruda G GGH H GGG H 88 G G G H H H I H H H H G H I HH H H I H I J0==%-5*?%PQL%$2?M
Tosu G GGH H GGG HG 88 G G G H H I H H H H G H I H H HI H I H

Saga G GHH H GGH HG G 88 G G H H I H G G H H H I I H H I I H ;R0"%PQL%$2?M
Hizen-Yamaguchi G GHH H HHH HG GG 88 G H H I H G G G H H I H H I I I

Arita H HHH I HHH HH GG G 88 H G H H H G G H I I I I I I 88 #(-%#S%C#?=230"*-2#?
Karatsu H HHH I HHH HH HH HH 88 G I I I H H I I I I I

Imari H HII III IH HH HGH 88 H H H G H I I I I

Hirato I I I II IHI H 88 I I H H

Nagasaki H HII I HHI IH HH GHI I 88 G H H I I I I

Isahaya H HHI I HHH HH HG GHI HI G 88 G H H I I I I I

Haiki H HHI I HHH IH HG GGH GH HG 88 G H I I I I

Sasebo H HII I HHI IH HH GGH GH HH G 88 I I I I I

Kumamoto H GHH I HHH HH GH HHI I IH HH 88 G H I H H G H G

Shin-Yatsushiro H GHI I HHH IH HH HHI I II II G 88 H I I I I G H I G

Hitoyoshi I I I II HH 88 I I I I I

Ohita H HHH H HHH GH HI III II 88 G I H H I

Nakatsu G HHH H GGG GH HH HII II II HI G 88 I H I I I

Hita H HHH H HHH HH HH HII I II II HH II 88 I I

Saeki I I I III HI I GH 88 H H I

Nobeoka I I HI H 88 H H I

Miyazaki I I H 88 G I H I H I I

Miyakonojo II I HG 88 H I H H H H

Kobayashi IH H 88 I H G I

Nichinan IH I 88

Kagoshima H HII III IH HH II I II GG I I I I HI 88 G H G

Hayato I I I I II HH I IH HH I G 88 H G

Yoshimatsu II I I HG H G 88 H

Makurazaki 88

Sendai H HII I III IH HH HII I II GG H I I I I G GI 88

!"#$%&%'#

!
(
)
(
#
)
*
+
,
*
)
*
-
*
.

/
(
"
(
$
0

1
2
3
(
)
*

4
#
5
6
*
-
*

'
*
6
*
7
*
8
9
#
-
#
(
:
2

;
"
2
#

/
2
-
*
)
<
(
=
5
(
+
/
#
)
(
"
*
.

>
#
(
?
#

@
(
)
(
5
*
=
5
2

,
*
"
(
3
*

'
#
=
(

A
*
6
*

,
2
B
0
?
8
@
*
$
*
6
(
C
5
2

D
"
2
-
*

/
*
"
*
-
=
(

1
$
*
"
2

,
2
"
*
-
#

4
*
6
*
=
*
)
2

1
=
*
5
*
<
*

,
*
2
)
2

A
*
=
0
E
#

/
(
$
*
$
#
-
#

A
5
2
?
8
@
*
-
=
(
=
5
2
"
#

,
2
-
#
<
#
=
5
2

;
5
2
-
*

4
*
)
*
-
=
(

,
2
-
*

A
*
0
)
2

4
#
E
0
#
)
*

F
2
<
*
B
*
)
2

F
2
<
*
)
#
?
#
:
#

/
#
E
*
<
*
=
5
2

4
2
C
5
2
?
*
?

/
*
6
#
=
5
2
$
*

,
*
<
*
-
#

@
#
=
5
2
$
*
-
=
(

F
*
)
(
"
*
B
*
)
2

A
0
?
3
*
2

Fukuoka(Hakata) 88 G G G H G G G G G G G G H H H IHHHHHHIHGHI HI H

Kurume G 88 H H H G G G H G G G G H H H IHHHHGGIHHG HI H
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Tagawa-Gotouji HHGG 88 G G G G H H H H I I I I I I I I HHH

Orio GGGGG 88 G G G G G H H H H I I H H H H H HGHI I I G J0==%-5*?%KL%$2?M
Kitakyushu(Kokura) GGGGGG 88 G G G G G H H H I H H H H H H HGHI II I

Jouno GGHGGGG 88 G G G H H H H I I H H I H H H GHI I I H J0==%-5*?%NOL%$2?M
Yukuhashi GHHGGGGG 88 H H H H H H I I I I I H I G G HH I I

Haruda GGGHHGGGH 88 G G G H H H I H H H H G H I H HH HI H I J0==%-5*?%PQL%$2?M
Tosu GGGHHGGGHG 88 G G G H H I H H H H G H I H H HI HI H

Saga GGHHHGGHHGG 88 G G H H I H G G H H H I I H H II H ;R0"%PQL%$2?M
Hizen-Yamaguchi GGHHHHHHHGGG 88 G H H I H G G G H H I H H II I

Arita HHHHIHHHHHGGG 88 H G H H H G G H I I I I I I 88 #(-%#S%C#?=230"*-2#?
Karatsu HHHHIHHHHHHHHH 88 G I I I H H I I I I I

Imari HHII IIIIHHHHGH 88 H H H G H I I I I

Hirato II IIIIHIH 88 I I H H

Nagasaki HHIIIHHIIHHHGHII 88 G H H I I I I

Isahaya HHHIIHHHHHHGGHIHIG 88 G H H I I I I I

Haiki HHHIIHHHIHHGGGHGHHG 88 G H I I I I

Sasebo HHIIIHHIIHHHGGHGHHHG 88 I I I I I

Kumamoto HGHHIHHHHHGHHHII IHHH 88 G H I H H G H G

Shin-Yatsushiro HGHIIHHHIHHHHHII IIIIG 88 H I I I I G H I G

Hitoyoshi II III HH 88 I I I I I

Ohita HHHHHHHHGHHIIII II 88 G I H H I

Nakatsu GHHHHGGGGHHHHII IIIIHI G 88 I H I I I

Hita HHHHHHHHHHHHHIII IIIIHH II 88 I I

Saeki II I IIIHII GH 88 H H I

Nobeoka I I HI H 88 H H I

Miyazaki I IH 88 G I H I H I I

Miyakonojo II IHG 88 H I H H H H

Kobayashi IHH 88 I H G I

Nichinan IHI 88

Kagoshima HHII IIIIHHHII IIIGGI II IHI 88 G H G

Hayato II I III HHI IHHHIG 88 H G

Yoshimatsu III IHG HG 88 H

Makurazaki 88

Sendai HHIIIIIIIHHHHII IIIGGH II II GGI 88
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Fukuoka(Hakata) 88 G G G H G G G G G G G G H H H I HH HH HH I HG HI H I H

Kurume G 88 H H H G G G H G G G G H H H I HH HH GG I HH G H I H

Iiduka GG 88 G G G G H H G G H H H H I I H HI HH HH H I I

Nohgata GH G 88 G G G G G H H H H H H I I I II HI HH HI I I

Tagawa-Gotouji HH GG 88 G G G G H H H H I I I I I I II HH H

Orio GG GGG 88 G G G G G H H H H I I H H H HH HG HI I I G J0==%-5*?%KL%$2?M
Kitakyushu(Kokura) GG GGGG 88 G G G G G H H H I H H H H H H HG HI I I I

Jouno GG HGGGG 88 G G G H H H H I I H H I H H HG HI I I H J0==%-5*?%NOL%$2?M
Yukuhashi GH HGGGGG 88 H H H H H H I I I I I H I G G HH I I

Haruda GG GHHGGG H 88 G G G H H H I H H H H G H I HH H H I H I J0==%-5*?%PQL%$2?M
Tosu GG GHHGGG H G 88 G G G H H I H H H H G H I H H HI H I H

Saga GG HHHGGH H GG 88 G G H H I H G G H H H I I H H I I H ;R0"%PQL%$2?M
Hizen-Yamaguchi GG HHHHHH H GG G 88 G H H I H G G G H H I H H I I I

Arita HH HHIHHH H HG G G 88 H G H H H G G H I I I I I I 88 #(-%#S%C#?=230"*-2#?
Karatsu HH HHIHHH H HH H HH 88 G I I I H H I I I I I

Imari HH II III I HH H HG H 88 H H H G H I I I I

Hirato II II I IH IH 88 I I H H

Nagasaki HH IIIHHI I HH H GH II 88 G H H I I I I

Isahaya HH HIIHHH H HH G GH IH I G 88 G H H I I I I I

Haiki HH HIIHHH I HH G GG HG H HG 88 G H I I I I

Sasebo HH IIIHHI I HH H GG HG H HH G 88 I I I I I

Kumamoto HG HHIHHH H HG H HH II IH HH 88 G H I H H G H G

Shin-Yatsushiro HG HIIHHH I HH H HH II II II G 88 H I I I I G H I G

Hitoyoshi II II I HH 88 I I I I I

Ohita HH HHHHHH G HH I II I II 88 G I H H I

Nakatsu GH HHHGGG G HH H HI I II II HI G 88 I H I I I

Hita HH HHHHHH H HH H HI II II II HH II 88 I I

Saeki II I III H II GH 88 H H I

Nobeoka I I HI H 88 H H I

Miyazaki I I H 88 G I H I H I I

Miyakonojo II I H G 88 H I H H H H

Kobayashi I HH 88 I H G I

Nichinan I HI 88

Kagoshima HH II III I HH H II I II GG I I I IH I 88 G H G

Hayato II I II I HH I I HH H IG 88 H G

Yoshimatsu II I IH G H G 88 H

Makurazaki 88

Sendai HH IIIIII I HH H HI I I II GG H I I II G G I 88
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Fukuoka(Hakata) 88 G G G H G G G G G G G G H H H I HH HHHHI HG HI H I H

Kurume G 88 H H H G G G H G G G G H H H I HH HHGGI HH G H I H

Iiduka GG 88 G G G G H H G G H H H H I I H HIHH HH H I I

Nohgata GH G 88 G G G G G H H H H H H I I I IIHI HH HI I I

Tagawa-Gotouji HH G G 88 G G G G H H H H I I I I I I II HH H

Orio GG G G G 88 G G G G G H H H H I I H H H HH HG HI I I G J0==%-5*?%KL%$2?M
Kitakyushu(Kokura) GG G G G G 88 G G G G G H H H I H H H H H H HG HI I I I

Jouno GG H G G G G 88 G G G H H H H I I H H I H H HG HI I I H J0==%-5*?%NOL%$2?M
Yukuhashi GH H G G G G G 88 H H H H H H I I I I I H I G G HH I I

Haruda GG G H H G G GH 88 G G G H H H I H H H H G H I HH H H I H I J0==%-5*?%PQL%$2?M
Tosu GG G H H G G GHG 88 G G G H H I H H H H G H I H H HI H I H

Saga GG H H H G G HHG G 88 G G H H I H G G H H H I I H H I I H ;R0"%PQL%$2?M
Hizen-Yamaguchi GG H H H H H HHG GG 88 G H H I H G G G H H I H H I I I

Arita HH H H I H H HHH GGG 88 H G H H H G G H I I I I I I 88 #(-%#S%C#?=230"*-2#?
Karatsu HH H H I H H HHH HHHH 88 G I I I H H I I I I I

Imari HH I I I I IIH HHHGH 88 H H H G H I I I I

Hirato II I IIIHI H 88 I I H H

Nagasaki HH I I I H H IIH HHGHI I 88 G H H I I I I

Isahaya HH H I I H H HHH HGGHI HI G 88 G H H I I I I I

Haiki HH H I I H H HIH HGGGH GH HG 88 G H I I I I

Sasebo HH I I I H H IIH HHGGH GH HH G 88 I I I I I

Kumamoto HG H H I H H HHH GHHHI I IH HH 88 G H I H H G H G

Shin-Yatsushiro HG H I I H H HIH HHHHI I II IIG 88 H I I I I G H I G

Hitoyoshi II I II HH 88 I I I I I

Ohita HH H H H H H HGH HIIII II 88 G I H H I

Nakatsu GH H H H G G GGH HHHII II IIHI G 88 I H I I I

Hita HH H H H H H HHH HHHII I II IIHH II 88 I I

Saeki II I I I IHI I GH 88 H H I

Nobeoka I I HI H 88 H H I

Miyazaki I I H 88 G I H I H I I

Miyakonojo II I HG 88 H I H H H H

Kobayashi IHH 88 I H G I

Nichinan IHI 88

Kagoshima HH I I I I IIH HHII I IIGGI I I IHI 88 G H G

Hayato II I I II HHI IHHHI G 88 H G

Yoshimatsu III IHG H G 88 H

Makurazaki 88

Sendai HH I I I I I IIH HHHII I IIGGH I I II G G I 88
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Railway Network

Local Train Only
Express:less than 1 train /h
            1 train /h
            2 trains/h
more than 3 trains/h

Kagoshima

Nobeoka

Nichinan
Miyazaki

Miyakonojo

Hayato

Kobayashi

Yoshimatsu

HItoyoshi

Shin-
Yatsushiro

Sendai

Makurazaki
Arita

Hizen-Yamnaguchi

HiratoSasebo

Haiki

Isahaya

Nagasaki

Kumamoto

Hita

Ohita

Saeki

Nohgata
Orio

Fukuoka(Hakata)

Iiduka
Haruda

Tosu

Saga

Kurume

Karatsu

Imari

Kitakyushu
(Kokura)

Jouno
Yukuhashi

Tagawa-Gotouji

Nakatsu

N

Prefectural Capital
Center City of wide-area community
Connection more than 3 Lines

Figure 3 Railway Network and Cities in Kyushu

Shinkansen

Shinkansen

33

66

70

63

57

46

65

Genèva 

Lausanne 

Biel 

Basel Zürich Winterthur 

St.Gallen 

Chur 

Brig 

Interlaken 

Luzern 

Olten 

Chiasso 

36

Bern 

58

30
51 15 36

94

73

1    train /h
1-2 trains/h
2    trains/h
8    trains/h

Figure 2 Train Frequency and Block Time in Switzerland

56

Source: Thomas Cook European 
Timetable 2005 Summer

Neuchâtel 18Which is 
the 

better ?
Why is it 

the 
better ?



★ Rail 2000 in Switzerland
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EVTT = Riding Hours + Loss Time
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Figure 1  Expected Value of Traveling Time 
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Loss Time

EVTT can be separated to 
two major elements.
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CONCLUSION

EVTT (= Expected Value of Traveling Time)
Swiss rail network is superior.

Swiss Rail 2000 (1987 → 2005)
Reducing riding hour and loss time
Reducing ONLY riding hour:

NOT so good result 
Reducing ONLY loss time:

Good result



One More Thing ...



★ IF Japan introduce        type policy ...
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