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Cost-Benefit Analysis of Tsunami Evacuation Towers
and Disaster-Resistant Community Design:
The Case of Ishinomaki City

Kiyoshi YONEMOTO and Katsuya ONUMA,
Department of Regional Policy, Takasaki City University of Economics

This study conducts a cost-benefit analysis of Tsunami Evacuation Towers that have been built in
Ishinomaki city after the 2011 Tohoku earthquake. Also, nation-wide situation as well as the community
design that takes into account those disaster-preventing facilities are discussed. In most cases, the benefit
is found to be larger than the cost, which is about 200 million yen. In the regions reconstruction is
undertaken or tsunami is expected in the future, in order to provide security for residents, firms and
tourists, sufficient supply of disaster-preventing facilities is required.
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Tourism as a Means of Value Creation of the Railway

A Case of Keikyu Corporation

The article describes the effectiveness of tourism as a means to create attractiveness and value of a railway that
is the management resource of railway operators. The railway operators secure revenue from (1) increase in the
number of passengers, (2) securing long distance passengers, etc. For these purposes, they create the values of the
transportation service through development of areas along railway lines with residential areas and sightseeing, etc.
However, in the case where the transportation service is sluggish due to being unable to attract sufficient passengers
with a decrease in the population along railway lines, it is necessary to improve the entire operation. In recent years,
efforts are also being sought in anticipation of the future declining population in areas along railway lines in major
metropolitan districts. Therefore, the railway operators need not only to provide fundamental transportation service,
but also to arouse demand for railway use to attract interest from passengers. For providing transportation service
by the railway operators, it requires creating the values that encourage railway use opportunities and elevate
passenger satisfaction. Tourism is effective as a means to enhance the values of transportation service provided by
the railway operators. Creating the values through sightseeing by the railway operators is not only the profit for
railway operators alone, but also functions as regional promotion along railway lines.The article takes initiatives by
Keikyu Corporation as a case example. Keikyu Corporation has been attracting the number of passengers and
tourists with planning tickets and event trains, while embroiling them in areas along railroad lines.
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The Rise of the Sharing Economy
: Exploring the Challenges and Opportunities of Collaborative Consumption

Sayaka SHIOTANI

The Japanese government has set the target of 20 million foreign visitors in Japan by the year 2020. With such
intention, the number of visitors is constantly on the rise, and thereby has created tight accommodation demand
centering on major cities. Furthermore, Tokyo Olympic Games and the Paralympic Games of 2020 forecast a
skyrocketing accommodation demand during the designated short term. In response to the expected occurrence,
the use of private housing service is being examined for the market. Although effective utilization of private
rental housing service in the rural areas is also being considered, there have been criticisms of unstable issues
regarding safety and customer-local conflicts. This article’s intention is to examine the new framework and

thereby contributing to the improvement of Japanese private housing service.
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Urban Tourism and Travel Mode Choice
Characteristics in Cities
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This paper is based on the "5th Tokyo metropolitan area person trip survey" in Tokyo and takes special wards of Tokyo

as the research object, analyzes the population during the daytime and nighttime, D-value, distribution of population,

passengers trip purposes, traffic volume, trip scale of residents in each ward and trip mode proportion, etc. The basic

characteristics and main rules of residents' trip in special wards of Tokyo are obtained, Cluster analysis is carried out on 23

wards in Tokyo, and they are divided into 3 Circles, the residents' trip mode and trip characteristics of each ward are studied,

that can lay the foundation for further research and provide experience and reference for the traffic planning, construction

and management of other cities.

Key Words : person trip characteristcs, modal share, Cluster analysis

1. Introduction

Urban tourism plays a very important role in the city's
local economy. Urban tourism not only supports the
economy but also it is responsible for socio-cultural impact
on the people. Where tourism builds many employment
opportunities, it also affects the social and cultural relations
among people from different parts of the world. As the
number of foreign tourists increased, the term "inbound"
came to be used frequently including the media. When
considering "inbound" tourism, the role of secondary
transportation is very important. Table 1 shows the top city
destinations ranking”. Among those destinations, many
asian cities are on the list. A large number of tourists and
the flow of local population have caused great pressure to
urban traffic. Looking at the development of Tokyo, transit
oriented development (TOD) is being carried out by
private railway companies in conjunction with the
construction of new lines and the development of
residential area, and today the public transportation is the
main mode of person trips. Meanwhile, in some cities, the
development of public transportation has been promoted

following the concentration of population, but the progress
of motorization does not increase the use of public
transportation, causing many urban problems including air
pollution.

The special wards of Tokyo are composed of 23 special
wards, such as Chiyoda, Chuo and Minato, etc. The
"special wards" is the politics, economy and cultural center
in Japan. There are a large number of government agencies,
businesses, commercial facilities, transportation network
extending in all directions, airports, seaports and other
infrastructure. It is the base of traffic and logistics ?, so 23
wards attract a large population and high population
density, the different in day and night population is also
relatively large. Different purposes and different trip mode
choices formed a large number of traffic flow among each
ward, so it is necessary to study the trip purposes, trip
characteristics and trip mode choices, etc. In this paper the
percentage of trip mode choice was analyzed by Cluster
analysis and based on it, dividing 23 wards into 3 Circles,
the study can lay a foundation for further research and
provide experience and reference for other city (especially
the cities in Asia) in traffic planning and management, etc.
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Table 1 2016 Top City Destinations"

2016 City Country 2016 Arrivals
Ranking ('000)
1 Hong Kong China 26,553
2 Bangkok Thailand 21,252
3 London UK 19,190
4 Singapore Singapore 16,604
5 Macau Macau 15,392
6 Dubai United Arab 14,870
Emirates

7 Paris France 14,392
8 New York City us 12,650
9 Shenzhen China 12,571
10 Kuala Lumpur Malaysia 12,290
11 Phuket Thailand 10,596
12 Rome Italy 9,396
13 Tokyo Japan 9,273
14 Taipei Taiwan 9,227
15 Istanbul Turkey 9,174
16 Seoul South Korea 9,003
17 Guangzhou China 8,619
18 Prague Czech Republic 8,183
19 Mecca Saudi Arabia 7,965
20 Miami Us 7,833
21 Delihi India 7,448
22 Mumbai India 7,194
23 Barcelona Spain 7,038
24 Pattaya Thailand 7,019
25 Shanghai China 6,904
49 Beijing China 4,165

2. Cluster analysis based on 23 wards in Tokyo

(1) A brief introduction to Cluster analysis
Cluster analysis is the task of grouping a set of objects in

such a way that objects in the same group (called a cluster)
are more similar (in some sense or another) to each other
than to those in other groups (clusters)™?. It is a main task
of exploratory data mining, and a common technique for
statistical data analysis, it is used in many fields, including
traffic research. Cluster analysis can classify the analysis
objects scientifically and effectively and achieve the
purpose of scientific research by different classification
methods and algorithms. Cluster analysis is a useful
classification method and tool. There are several
categories™ ¥, such as the follows:

e Hierarchical clustering

e  Partition clustering

e Density-based clustering

e  Grid-based clustering

e  Fuzzy clustering

The classification of the different application scope is

different, in order to divide 23 wards into several
categories of a similar nature, so the first method, i.e.,
Hierarchical clustering has been selected.

There are many kinds of algorithms for Cluster analysis
(Table 2). Ward algorithm is one of the algorithms, it
emphasis on the inner differences of similar things. The
equivalent of variance or standard deviation should be
small, so Ward's minimum variance criterion minimizes
the total within-cluster variance. To implement it, at each
step find the pair of clusters to lead to stepminimum
increase in the total within-cluster variance after merging.
The increase is a weighted squared distance between
cluster centers”.

For distance calculations in the Ward method, Euclidean
distances are used (Table 2), in mathematics, the
Euclidean distance or Euclidean metric is the "ordinary"
straight-line distance between two points in Euclidean
space. With this distance, Euclidean space becomes a
metric space. The associated norm is called the Euclidean
norm.The Euclidean distance between points p and q is
the length of the line segment connecting them (pq).

In Cartesian coordinates, if p = (py,p,, -+, Pn) and
q = (491,92, ", q,) are two points in Euclidean n-space,
then the distance (d) from pto q, or from qto p is given
by the Pythagorean formula:

d(p,q) = d(q,p)

=J01 — @2+ (2 — @)% + -+ (P — 4n)? 0

The Euclidean distance between p and q is just the
Euclidean length of this distance (or displacement) vector:

g — oIl = (g —p)(q —P)) 2

In this case, the above formula is used to calculate the
distance among wards, pq represents the distance, in
which p and q represent the different ward respectively.

(2) Data description of 23 wards based on Ward
algorithm
a) Cluster analysis variables

According to the "5th Tokyo metropolitan area person
trip survey" data, the Cluster analysis is based on the
proportion of personal trip choices of 23 wards in Tokyo,
Table 3 is the part of Cluster analysis variables in 23 wards.
b) Data standardization

Data standardization is to eliminate the effects of orders
of magnitude by turning different orders of magnitude into
the same order of magnitude. In this case, the data are the
percentage of various trip modes in each ward. The
following table (Table 4) is a result of data standardization,
called "Descriptive statistics" based on the Table 3.

As can be seen from Table 4, the Standard Deviation is a
measure that is used to quantify the amount of variation or
dispersion of a set of data values, in the Table 4, the
largest standard deviation is "Railway and Metro", which
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Table 2 Classification of classical clustering algorithms

Classification Algorithms Comments
CLIQUE, ENCLUS,MAFIA, etc. Clustering Algorithms
Hierarchical clustering algorithms PROCLUS,ORCLUS, etc. Decomposition method
BIRCH,CURE, WARD, etc. Hybrid algorithm

Partition clustering algorithms K-means, K-medoids, etc. -
Density-based clustering algorithms OPTICS, DBSCAN,CLIQUIE, etc. -
Grid-based clustering algorithms WAVE CLUSTER, STING, etc. -
Fuzzy clustering algorithms FCM, PCM, PFCM, etc. -

Table 3 Cluster analysis variables in 23 wards (%) (Part)

Name Railway&Metro Bus  Vehicle Motorcycle Bicycle  Walk  The other Unknown

Chiyoda 76.0 0.7 6.2 0.4 1.8 14.4 0.1 0.4
Chuo 65.7 1.5 8.0 0.7 4.1 18.7 0.1 1.2
Minato 68.2 1.9 8.9 0.7 3.0 16.1 0.1 1.1
Shinjuku 62.4 2.4 6.3 1.0 5.1 21.2 0.1 1.5
Bunkyo 55.6 3.1 7.4 1.1 9.7 21.6 0.2 1.4
Shinagawa 50.5 2.4 8.5 1.4 11.1 24.4 0.1 1.7
Taito 48.5 2.9 9.1 1.2 13.7 22.7 0.3 1.6
Sumida 37.2 3.5 10.4 1.9 21.0 23.2 0.1 2.8
Koto 40.7 4.7 13.0 1.5 152 22.6 0.1 2.1
Shibuya 61.3 3.7 7.0 1.0 5.1 20.5 0.2 1.3
Setagaya 37.5 39 12.4 1.8 17.0 25.2 0.1 2.2

Table 4 Descriptive Statistics

Minimum  Maximum Mean  Std. Deviation

" %) W % (%)
Railway and Metro 23 24.0 76.0 44.9 14.9
Bus 23 0.7 4.7 3.1 0.95
Motro vhicle 23 5.9 17.4 10.1 32
Motorcycle 23 0.4 23 1.4 0.48
Bicycle 23 1.8 28.7 15.1 8.0
Walk 23 14.4 27.2 232 3.4
The other 23 0.1 0.3 0.1 0.048
Unknown 23 0.4 3.8 2.1 0.83
Valid N (listwise) 23

Table 5 Euclidean Distance (%) (Part)

Case 1 2 3 4 5 6 7 8 9

.00 220 2.04 340 444 671 485 6.19 693
220 .000 97 1.60 249 489 293 440 5.03
2.04 097 .000 203 281 507 339 477 522
340 1.60 2.03 .000 1.82 3.65 1.85 432 4.03
444 249 281 183 .000 340 216 266 3.51
6.71 489 507 3.65 340 .000 238 512 240
485 293 339 185 216 238 .000 420 2.66
6.19 440 477 432 266 512 420 .000 4.59
693 503 522 4.03 351 240 266 459 .000

O 0 3 & U B~ W N =
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Nerima 16
Itabashi 17
Katsushika 22—
Edogawa 23
Adachi 21
Nakano 15

Kita 1 \)J
Sumida 99—
Arakawa 20
Setagaya 13 ——
Suginami 14—
Meguro 6

Koto 10
Chuo 2
Minato 3 J
Chiyoda 1
Shinagawa 7

Ota 1 _)'J
Bunkyo 5 —|
Toshima 138
Shibuya 11 J
Shinjuku 4
Taito 8

Figure 1 Dendrogram based on Cluster analysis

is 14.9, it is a measure that is used to quantify the amount
of variation or dispersion of a set of data values followed
by bicycles with 8.0 and the third is 3.4. Larger standard
deviation is a greater difference between the majority of
values and the mean value. Smaller standard deviation
represents these values closer to the mean. However, the
Cluster analysis needs to be divided into different clusters
by means of the larger variance, larger the standard
variance, greater the difference between clustering.

c) Cluster analysis

Using the Ward method in the Clustering method, the
metric-interval (N) adopts the Euclidean distance to obtain
the similarity matrix (Euclidean distance table) as Table 5.

Figure 1 is generated by the Ward method. According to
Figure 1, it can be seen that there are two major categories,
I and II. In I, there are the traditional "core 3 wards" and
the surrounding wards. In this case, according to the result
of Cluster analysis, the actual traffic conditions and the
methods used by researchers™, 1 is divided into two
clusters, While II is a separate category.

That is:
Cluster 1: Chiyoda, Chuo and Minato.
Cluster 2: Shinjuku, Bunkyo, Shinagawa, Taito,

Shibuya, Ota and Toshima.

Cluster 3: Nerima, Itabashi, Katsushika, Edogawa,
Adachi, Nakano, Kita, Sumida, Arakawa, Setagaya,
Suginami, Meguro and Koto.

(3) Administrative divisions

According to the results of cluster analysis, that is the 3
clusters, 23 wards can be divided into 3 Circles, as shown
in Figure 2. Circle 1 is the "core 3 wards" ¥, Circle2
(middle area in special wards ) is the area around Circle 1,
including 7 wards in special wards, Circle 3 (marginal area
in special wards) is the wards around Circle 2, including 13
wards.

(4) Population distribution by wards and Circle

In the 3 Circles, the D-values of population are distinctly
different during daytime and nighttime (Table 6). During
the daytime, population mainly flows to central wards and
D-value will produce a large amount of traffic flow. Table
6 is the population and D-value statistical table by ward.
Figure 3 is population and D-value during daytime and
nighttime in special wards, D-value of population between
daytime and nighttime, population D-value in Circle 1 is



Table 6 Population and D-value statistical table by ward

Cirel Population Population D-value
frele ('000) (Daytime)  ('000) (Nighttime) (Daytime population-Nighttime population)
Circle 1 2,311 375 1,936
Circle 2 3,559 2,255 1,304
Circle 3 5,840 6,315 475

Wi
[Jcircle 2
B circle 3

Figure 2 Circles of Tokyo Special wards

B circe 1
[ circte2
0 circte 3

Figure 3 Population D-value in daytime and nighttime (2010)
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Non-home-based

Home-based

BCircle | 7723 wards

(1) Circle 1

Non-home-based

Home-based

mCircle 123 wards

(3) Circle 3

Non-home-based

f71.9%

Non-home-based

Home-based

BCircle2 323 wards

(2) Circle 2

Home-based

uCircle | ®Circle2 mCircle3 #3123 wards

(4) Special wards

Figure 4 Distribution of resident trip destination in Special wards

the largest, the population D-value in daytime is 6.2 times
of that of nighttime, of which, Chiyoda is 17.4 times
(Table 6). A lot of workplaces (such as government
agencies, businesses and commercial facilities, etc.) are
gathered in the Circle 1, which attracts lots of people
during the daytime while flowed back to the surrounding
wards (surrounding wards are contained within 23 wards.
If not specifically described below, the meaning is the
same) and flowed to Circle 1 at nighttime, the passenger
flow is similar to the pendulum which flows into the
central city in the morning and flows back to the
surrounding wards at night. The passenger flow brings
greater pressure on the urban transportation system,
forming a time-based and spatial flow of commuter and
school-based passengers.

The population of daytime in Circle 2 is 1.83 times than
that of nighttime, with population of Shibuya and Shinjuku
are 2.6 times and 2.3 times respectively, indicating that
Circle 2 attracts a large population from the surrounding
wards during daytime and Shibuya and Shinjuku as the
urban sub-centers of city attracts a large population and
formes large traffic flow. The population of daytime in
Circle 3 is 0.9 times than that of nighttime (1.5 times in
Toshima), it indicates that the population flow into Circle 1
and Circle 2 in daytime, and flow back to the Circle 3 at
nighttime.

3. Residents' modal choice in special wards

(1) Characteristics of residents' trip purpose
In the special wards, the main trip purpose of residents

are "Home-Work", "Home-School", "Go-home", "Home-
Business", "Home-Personal Affairs", "Private", "Work and
Business" and "The other" etc., in this paper, various trip
starting from home be merged and referred to as: Home-
based trip, the other are as Non-home-based trip.

Figure 4 is the comparative figure of distribution of
residents' trip purpose in each Circle and special wards
(' based on data of origin of the traffic in the Circle 1), As
can be seen from Figure 4, Home-based trip is the most
important travel destination among the 3 Circles. The
highest proportion of the Circle 2 of Home-based trip is up
to 87.3%, indicats that the proportion of residential area in
Circle 2 is higher than that of Circle 1 and Circle 3, and it
is also higher than the average of 23 wards, the residential
area of the 3 Circles is arranged descending order: Circle 2,
Circle 3 and Circle 1.

The proportion of Non-home-based trip is less than that
of Home-based trip, and the highest proportion of 36.8% in
the Circle 1. It is noteworthy that in Non-home-based trip,
the proportion of the trip between the Circle 1 and the
Circle 3 which is higher than that in the Circle 2 and 23
wards, this case indicates that there are lots of
opportunities, such as job, private purpose and business,
etc. while Circle 2 occupies a greater proportion of
residential area.

(2) Traffic trip volume

In special wards, the resident traffic trip volume is
different due to the geographical location, traffic network
infrastructure and the other factors such as population
spatial distribution of regional trip quantity, etc., according
to the data of "5th Tokyo metropolitan area person trip
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(a) Traffic volume distribution in Special wards Traffic volume comparison in 3 Circles

Chiyoda
Chuo
Minato
Shinjuku
Bunkyo
Taito 694003
Sumida 454764
Koto 976034
Shinagawa 1094925
Meguro
Shibuya
Ota 1046107
Setagaya 1252054
Suginami
Nakano
Nerima
Itabashi
Toshima
Kita 493194
Arakawa 264098
Adach
Katsushika
Edogawa

787169

531797

768126
487205
733996
680335
1016329

599897
333699
602766

1457709

3817314
2782663
3895460
2057525

(b) Traffic volume distribution in Special wards Traffic volume comparison in 23 wards

Figure 5 Traffic trip volume in Special wards

19 special wards traffic statistics data is shown in

survey
Figure 5.

In the special wards, the Circle 1 has large traffic trip
volume, accounting for 39.1% of the total volume, the
Circle 2 surrounding the Circle 1 is 30.4% and the Circle 3
is 30.5%. The trip volume showed a trend of high traffic
volume in central city and low in the surrounding. As can
be seen from Figure 5, the traffic volume of Circle 1, the
urban sub-centers "Shinjuku" and "Shibuya" are higher
than that of special wards, and "Setagaya" of Circle 3 also
plays a similar role as sub-centers, the other wards are
lower than special wards, indicating that the Circle 1 has a
greater traffic concentration, attracting a large number of

traffics, and the urban sub-centers, due to the sharing of
functions of the central city, it plays a role of diversion.
traffic volume of Setagaya in Circle 3 is more prominent in
the surrounding wards, this ward has a strong regiona
attraction.

(3) Trip scale of residents in each ward

The following is statistical table of traffic trip proportion
in special wards, which based on the each ward as
departure ward and arrival ward, the Table 6 is based on
the data of "Sth Tokyo metropolitan area person trip
survey" ', as shown in Table 7.

With the Circle 1 as a departure point, the highest trip
proportion is inner trip in departure ward, that are Chiyoda,
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Table 7 Statistical table of traffic trip proportion in special ward

Departure Arrival wards

wards

Chuo Minato Meguro Shinagawa Bunkyo Shinjuku Shibuya Taito Sumida Kot  Ota  Toshima Arakawa Nakano Suginami Setagaya Nerima Itabashi Kita Adachi Katsushika Edogawa

Chiyoda 1L 248 329 173 376 344 oM 1.1 204 337 404 2_.'86 2968 1.82 B2 208 336
Chuo 12 1.96 L57 | 097 213 247 1T 0.57 45 416 054 027 397 0.75
Minato 1.94 465 205 407 171 341 415 21 197 132 207 425 19 L7701 13 359 222
Meguro 419 105 266 044 084 “ 087 023 056 108 114l 072 062 039 051 0.24 043
Shinagawa 39 254 078 221 0.58 17 (1043 097 037 067 097 259 073 081 054 074 0.57 1.01

Bunkyo 3.06 121 n 1.48 1 166 188 256 346 285 254 1.46 1.65

Shinjuku
Shibuya 412 264

Sumida 4.1

2.69 142 376 0.5 4.77 482 448 39 215 138 126 0.79 ]
257 196 056 245 4.04 “ 224 141 106 112 0.7 1.03
LI7 174 434 057 082 107 101 128 181 456 2.93 208
.. 078 051 085 04 0.55 079 044 061 05 262 3.6 422
Koto 497 5 : . ’ : ; .
Ota 268 2 “ 2.06 “ 0.2 132 167 053 029 103
Toshima ~ 398 198 269 055 099 4.98 - 232 L1 047 123
Arakawa 394 263 294 043 0.94 262 188 1.31 u 116 144

Nakano m 219 398 063 1.1 1.19 1[).29 406 053 042 L1

103 051 058 079 107 088 084 055 146 1.27 n
044

Suginami 466 223 385 075 1.02 1.06 m 368 054 034 098
Setagaya 458 221 492 432 1.67 079 365 n 043 03 0.77
Nerima 582 173 291 0.39 0.62 141 4.02 178 046 02 0.84
Iabashi 391 197 2.6 04 0.73 207 266 137 08 036 097
Kita SN 223 ERGEE 035 0.79 282 262 152 176 047 096
Adachi 307 221 196 026 054 132 123 08 211 123 131
Katsushika 329 2359 245 017 058 103 119 065 196 226 17

Edogawa 369 342 267 021 08 085 165 077 099 19 494
[25.00,1

0[)]- [20,25) [15,10) [5,2.5) (0,2.5)

Note:

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Circle 1
Circle 2
Circle 3

Tokyo 23Wards

= Railway and Subway ®Bus = Vehicle » Motorcycle ®Bicycle = Walk ®The other ®Unknown

Figure 6 Residents' trip mode in each Circle

Chuo and Minato, the proportion are 27.2%, 32.5% and  increase of the distance from Circle 1 to Circle 3 the trip
29.7% respectively. As far as way from the Circle 1, the proportion decrease gradually, but Nakano, Suginami and

trip proportion gradually decreased. The traffic trip  Geagaya in Circle 3 have stronger regional radiation
proportion in Circle 2 is higher than that of ward. With the ability, it attracts more trips of residents.
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With the Circle 2 as a departure point, the highest trip
proportion is also inner trip in the departure ward, and it is
higher than that of Circle 1 (especially the Ota by 70.1%),
followed by the proportion of trip to Circle 1, which shows
that the Circle 1 has a great attraction. The Circle 2 is
adjacent to the Circle 1, so a large amount of trip volume is
generated, while the same adjacent Circle 3 does not show
this phenomenon, indicating that the traffic volume impact
of Circle 1 is greater than that of Circle 3.

The highest proportion departure from Circle 3 is also
inner trip in the departure ward, and it is the highest
proportion in three Circles, for example, the highest
proportion reached 73.2% in Adachi. The proportion of
urban sub-centers from Circle 3 to Circle 1 and Circle 2 is
higher than other Circles.

In summary, the proportion of inner trip in departure
ward increased gradually from Circle 1 to Circle 3 and
higher than the other wards in the same Circle, the short-
distance inner trip is obvious in each Circle. Urban sub-
centers "Shinjuku" and "Shibuya" shared the function of
the city, so it has a certain attraction and aggregation effect
on residents' trip. It seems that Circle 1 has a tendency to
work, Circle 2 has one to the balance of work and life, and
the Circle 3 has one to life.

(4) Residents trip mode

Due to the different purpose of trip, the choices of trip
mode are also different, the following figures are residents
trip mode in each Circle (Figure 6).

A large number of job opportunities are concentrated and
the residential area is relatively inadequate in Circle 1,
residents living in Cirle2 and Circle 3 need to reach Circle
1 by various modes of trip and return back from Circle 1.

As can be seen from Figure 6 in the Circle 1, the railway
and metro is the main trip mode (accounting for 70.3%)
and it is significantly higher than special wards and other
Circles. Proportion of motor vehicle trip is much smaller
than public trips, accounting for 7.7%. In Circle 1, the
railway and metro conditions is mature and convenient, it
meet the demand of distance for residents' trip.

In Circle2, although the trip proportion of rail and metro
is 18.2% lower than that of Circle 1, it is still the highest
(accounting for 52.0%) of Circle 2, while the proportion of
bicycle and walk both increased by 7.8% and 6.4%
respectively than that of Circle 1, and in Circle 3 the
proportion of motor vehicle, bicycle and walk are the
highest modes among the three Circles, accounting for
12.6%, 21.1% and 25.3% respectively, while the
proportion of rail and metro in Circle 3 decreases rapidly,
accounting for 33.1%, it is the lowest proportion of the
three Circles, indicating that the proportion of short-
distance trips increased due to the lager residential area in
the Circle 3, but rail and metro transit is the main choice
for residents to trip, while motor vehicle, bicycle and walk

are complementary.

In summary, in the trip mode of special wards, the rail
and metro trip is the main trip modes and the proportion is
gradually decreasing from Circle 1 to Circle 3. With the
farther away from Circle 1, the more resident' trip modes
tend to trip within the ward, so the chances of short-
distance trip increase, it makes a gradual increase in the
proportion of motor vehicle, bicycle and walk trips, the
proportion of trip increase from the Circle 1 to Circle 2 and
Circle 3.

4. Conclusion

The 23 wards of Tokyo are divided into 3 Circles by the
Ward algorithm of Cluster analysis, that are "core 3 wards",
"middle Circles" and "marginal Circles". The population,
population density and traffic flow of different Circles, etc.
are sorted and analyzed and then, the traffic trip scale
between each ward is analyzed. The main conclusions are
as follows:

The wurban central area has a strong population
aggregation and traffic volume attraction, the urban sub-
centers shared part of the urban function, which can
alleviate the population and traffic pressure of the urban
central wards, and can effectively play the certain role of
population redistribution.

In the purpose of resident trip, the inflow of population
in the Circle 1 is mainly for work, and the outflow is
mainly for go-home. The urban sub-centers in Circle 2
provide certain employment opportunities, so it has a
certain attraction of traffic trip and makes the Jobs-housing
relatively balanced. In Circle 3, the main purpose of trip is
home-based trip. So the optimization of urban spatial
structure can effectively relieve population and traffic
pressure and guide the redistribution of population and
traffic trips.

In residents trip mode of special wards, during the
resident trip proportion from Circle 1 to Circle 3, the inner
trip in the ward is the highest, followed by the urban
central wards, and finally is the urban sub-centers. The
closer to the edge area, the higher the proportion of inner
trip in the Circle, the closer to the central wards and the
urban sub-centers, the higher the proportion of cross-wards
trip. Reasonable regional planning and supporting trip
system of special wards is better to solve the traffic
problems existing in metropolis.

In each Circle of residents trip mode, the rail and metro
is the main trip mode, non-motor vehicle trip is a
secondary, while the proportion of motor vehicle trip is
declining year by year, and gradually formed a public trip-
based and non-motorized as a subsidiary of the trip pattern,
effectively solve the issues caused by traffic and choice of
trip mode.
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The examination of the expense accounts tax system in the tourism industry

Norio Hasegawa

In the tourism industry, there are many spends such as expense accounts in terms of a

corporation’s expenditure for its business partners, and it is common to evaluate whether it works

to one’s advantage or disadvantage for taxation when the tax risk management.

If the tax requisition of expense accounts tax system is not clear in the tax risk management, a

tax payer will compromise the foreseeability of taxation and may have to accept the unforeseen

taxation.

Since this violates the principle of clear tax requisition, this is an issue.

In this paper, I conclude that it is appropriate to abolish the expense accounts tax system when

it 1s difficult to clarify the tax requisition of expense accounts tax system in the tax policy or the

tax requisition itself.
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