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ABSTRACT

In Japan, transport project evaluation trends to employ multi criteria analysis (MCA)

increasingly nowadays because, the traditional evaluation method, cost benefit analysis,
has some limitation that it cannot estimate some aspects accurately. However, there are
some details of MCA, especially in multi actor decison making, which has never been

established in the guideline, since MCA still new to Japan. In this study, a stop working
transport project, Kyushu International Airport site selection, was discussed why the
concern actors could not reach a consensus. One important reason was about how to
select appropriate decison making team. The representatives from concern interest
groups must be involved in decision making team in order to allow them to protect their
benefit in the decison making. On the other hand, southwestern Ehime road network
improvement project prioritization also employed MCA as the case of KIA, but the
representatives of local policy units were involved in the decison making team for

weighting process. However, still, here were other aspects which were not handled

appropriately; therefore, the guidelines for ussing MCA with multi actors were proposed
in this study by featuring on the southern Ehime road network improvement project by
assuming a scenario. In the assuming scenario, established rules constrained them to
involve local policy units in decision maker team to have close communication, which

was advantage to get feedback whether the decision team were satisfied evaluation model.
If not, they could modify it to reflect their real needs. Moreover, the existing weighting
procedure, which has been established in formal guidelines for the evaluation, was

examined. The existing procedure composes of the concept of AHP and additive value
method which was not correct theoretically and it could bring mistake result, especialy in
the multi actor team who had different perception. A stronger theoretical weighting

method was proposed to support multi actor decision making.
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Recommendations of Multi Criteria Analysisunder Multi Actor Decision
Environment in Transport Project
Kochi University of Technology, Infrastructure Systems Engineering

1. Introduction

Nowadays, a large scale transportation project
always has widespread effect to many groups of
people, who concern different interest, which lead
to conflict among the groups. These conflict
problemslead to negative impacts to transportation
projects, for instance, the delay, cost increase and
withdrawal of project. Refer to Guidelines for the
Evaluation of Road Investment Projects (Japan),
the conflicts among the groups has not been
considered formally vyet; therefore, conflict
analysis should be implemented in decision
making of public transport project evaluation to
prevent the problem which may cause by conflict
among interest groups.

1.10Objective

In this study, the objective is to propose a
structured way of thinking for decision making
which contains conflict in transportation project of
Japan public organization by implementation of
systematically thinking about conflict analysis.

1.2 Accomplishment

The accomplishment of this study are (1) guideline
for public transport project evaluation, how to
select decision makers, what is the role of decision
makers and (2) a guideline for evaluation model
that easy to use for multi actor problem.

2. Overview of multi criteria analysis and
conflict analysis

The evaluation of large scale infrastructure project
aways concerns with extensive benefit of many
interest groups. As long as the Multi Criteria
Analysis (MCA) has been just introduced to
transport project evaluation in Japan recently, there
is no formal guideline how to apply MCA with
appropriate procedure; therefore, MCA are
employed improper in some steps. For instance,
Kyushu International Airport project site selection,
some of the reasons that they could not get a
consensus are improper decision makers choosing
and lack of communication among the group.
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2.1 Kyushu International Airport site selection
21.2 Problem statement

Even though Fukuoka Prefecture was the most
urbanized prefecture in Kyushu area, the other
prefecture governors had objection about this
opinion, because the Fukuoka prefecture was over
concentration; moreover, construction the new
international airport in Fukuoka prefecture would
increase the gap between Fukuoka prefecture and
the other prefecture in Kyushu area. The other
entire prefecture governors aso wanted the
Kyushu International Airport to be located in their
own prefecture. Therefore, a third party was
invited to handle this conflict by Multi Criteria
Analysis.

21.3 Study of the third party

In the study of the third party (Wise men
committee of Kyushu International Airport site
selection), 1 framework structure and 1 evaluation
model were used while there are 5 decision makers
were involved in this study and the final results
was derived from average score of the 5 decision
makers.

The weight of preference was obtained by the 5
decision makers, who were experts from different
fields and concerned each criterion with different
importance, by 2 methods. (1) pairwise
comparison: Analytic Hierarchy Process, or AHP
and (2) direct assign method, whereas the score of
each criterion was obtained from direct
measure ment of impacts which was converted to
score by the better utility condition had the higher
score. After that, the total score of each alternative,
which was obtained from summation of weight
and score (equationl), could express how much
utility did the alternative have. Then, decision
makers could compare which alternative should be
selected.

T, :él(ws_) (1)

Where:



T, : Total score of alternative |

W, : Weight of criterioni

S; : Score of criterioni aternative
n : Number of criteria

Still, the alternative that performed the best score
was located in Fukuoka prefecture. And this result
made the other prefectures leave from the project
and, finally, the project was turned down.

2.1.4 Sensitivity analysis

Sensitivity analysis was conducted to chedk the
reliability of the result which was turned down.
The sensitivity analysis showed that the reliability
of the third party evaluation results were
acceptable; therefore, the robustness was not the
cause of rejection.

2.1.5 Discussion

The study of the third party does not support for

conflict analysis because the decision makers were
the third party who were not belong to any
prefectures. Therefore, the third party could not act
as a representative of the prefectures to propose

their opinion about weighting for instance, the

other entire prefectures expected the weight of

economic effect on their own prefecture much
more than the decision of the third party. As
mention above that there was an agreement of the
airport site selection, the third party was invited to
handle the study; however, the study results were
not accepted by the other entireprefectures. In this
case study, the role of third party is like a referee
who judges a competition for winner and loser.

Even though the referee has done his/her job
without bias, it still does not work well because, in
this case, the situation of win -win was necessary to
get aconsensus.

2.2 Southwestern Ehime Road Network Proj ect
Prioritization: a case study

As a new era of transport project evaluation in
Japan, The road line project prioritization also
employed MCA. In order to reflect the needs of

accept the result as it ever happen with the KIA
case.

22.2 Methodology

Evaluation structure.

Major decision maker: government.
Weighting designers: 12 local policy units.
Frame work: 3 main criteria, 13 sub-
criteria.

Alternative: 118 road line projects.

22.2.1 Actor involvement

Asin the project description, each local policy unit
concern the different benefit, each of them were
allowed to decide the weight value for the road
line projects in their own area by using AHP as a
tool to obtain the weight sets. There are 12 local
governments were involved only in weighting
procedure to decide importance of criteria in the
evaluation model, while the government act as the
main decision maker who design everything in the
study.

22.2.2 Evaluation model

In this study, MCA was employed for
investigation. There were 2 main component; (1)
weight and (2) attribute score as explain in the
equation;

S
T, :al.(\NiSij) (4)

The overall score of the road line project was
obtained from the product between weight and
score. The higher overall score, the better ranking
in prioritization result.

2.2.2.3 Evaluation framework structure

All the weight were obtained from AHP, while the
attribute score was decided by the main decision
maker asin thetablel.

Table 1 an example of score description

public involve, the study collect weighting value

from lower policy units. However, the
prioritization result cannot be opened to public;
the government cannot know whether the result
is good or bad. The evaluation procedure are
necessary to be revised carefully because, it is
high possibility that the local unit may not

Score 1 3 5
Thenumber | The number The number
of the of the
- - of the
injured per injured per injured per
description| 100.000 100,000 100,000
people people conle
al or equal or peop
equ greater than
lower than lower than 928.8
912.3 928.8 )




2.2.2.4 Weighting result

The weighting results of each local policy unit
were widely different because, possibly, they have
different concerns of benefit.

2.2.2.5 Prioritization result

Prioritization result showed that most of the top
ranking projects belong to few local policy units
which may leads to conflict of beneficial aspect.
The proper procedure of evaluation is crucia to
prevent this kind of problem.

2.2.3 Summary

The lower policy units had alittle participation in
the decision making. They had only one role in
weighting step of the decision making, which may
not adeguate to reflect the real intention of those
policy units, especialy, they lack of
communication. Moreover, the government did not
monitor the feedback from those policy units about
the prioritization result; therefore, it is ambiguous
whether the result satisfies the policy units. The
evaluation model of the southwestern Ehime is a
combination between AHP and additive model.
This method may not applicable theoretically and
practically.

3. Proposal of using MCA under multi actor
decision making

Since the project has widespread concern from the
national level to the municipal level, the entire
policy unit concerns are invited in decision making
process. Not only are they involved in the
weighting process, but aso, the entire process
from the beginning to the final stage. During the
study, some conflict about the benefit occursbut,
due to good communication, the conflict is solved
at the initiation stage which is easier than leaving
the problem until the final stage that it makes
conflict more severe.

3.1 Proposal to dealing with multi actor project
3.1.1 Decision structure

All the 12 towns must be involved at the beginning
of the decision making, asin figure 1, in order to

prevent conflict problems that may occur after
decision such asin the previous chapter.

12 towns

i National

E O %% Govelrnment
OO O [eme

! Prefecture

E— lDecision making boundary

Figurel Participation boundary
31.2 Rules

1. All the units are involved in the decision
making process.

2. All units have right to discuss about the
evaluation model. If the model cannot
reflect the real intention, the evaluation
model can be changed.

3. All the policy units must accept the final
result that is obtained form revised
evaluation model. If not, reasons must be
given.

Attribute score in the decision is obtained from the
improvement score which is measured form the
condition of road, how necessary and urgent it is.
Weighting is decided by each own area, by the
town'’s preference.

3.2 Simulation the reaction of each policy unit
tothe original study result

The result shows that most of the top ranking road
lines are in Uwgjima. The other towns who get
very low priority complain that “it’s not fair to
alocate the most of the budget to Uwajima city
area because, it will make let Uwgjima develop
more and more despite the rest towns cannot
develop much, since they lack budget. The
difference of development between city area and
the other areas will increase.

All of them have discussed about the problem of
prioritization again, most of them agree that the
first study result is too centralizing. Some aspects
are not considered. Therefore, they will add one
more criterion in the maintenance score, which is
decentralization criterion. Then, calculate the
overall score for the prioritization again.




3.3 Conflict analysis
3.3.1 Equity balance modification
To mitigate the conflict problem about

centralization complaint, most of the policy actors
agree to modify the decision criteria of the

improvement score study by adding one more No. of
criterion which can increase score to the rural area. Town project RTOIt(".’II Average
This action decrease the pressure from the rural inthe | . ~aKIng «
area policy actors who are unsatisfied with the town Improvement
score they are given. The new criterion is Ipponmatsu | 4 +21 +5.25
urbanization level of the area by measuring from Mima 9 +8 +0.89
the location of the towns, how far it is from the Uchiumi 2 +9 +4.50
city areaasfollowsin the table 2 and figure 2. Y oshida 10 +10 +1.00
Jouhen 11 +62 +5.64
Table 2 Description of equity balance modification Uwajima 28 -179 -6.39
criterion attribute score Hiromi 13 -19 -1.46
Mishou 7 +24 +3.43
Description Attribute score Hiyoshi 6 +34 +5.67
A town whichis city area 1 Matsuno 8 -4 -0.50
A vicinity of acity area 3 Tsuchima 15 +13 +0.87
A town located next to the 5 Nishiumi 5 +21 +4.20
city area Total 118 0 +23.08

criterion with different weight and it cause the
different of ranking results. This section is devoted
to investigate the effect of changing weight set to
ranking of the road projects.

Table 3 Result of ranking improvement

| ponnt

3 painls

3 paints

Figure 2 Attribute score of each town in the new
criterion

3.3.2 Measurement of ranking improvement

The new prioritization score shows that the other
entire towns get alittle better of ranking, that make
they are satisfied. This result supports that the
degree of conflict problem is reduced due to the
pressure from the rural areas has been decreased as
shownintable3.

3.4 Sensitivity analysis

Since each policy unit has different perception of
the criterion, they give importance to each

34.1 Methodology

12 weight sets of the lowest policy units were
applied to see how the ranking of the road change
with different weight set and compare with the
original ranking result.

1. Grouping by the lowest policy units: 12 towns.
2. Grouping by the characteristic of area: city area,
flat area and mountainous area.

34.2 Result
1. Grouping by the lowest policy units: 12 towns.

The ranking position of each road project varies
widely by the changing of weight set of each town.
From the table comparison of ranking show that
minimum and maximum ranking opposition of the
projects is very wide. As represent by standard
deviation, the overall average of standard deviation
is about 32 positions from total 118 projects.

2. Grouping by the characteristic of area: city area,
flat area and mountainous area.

In contrast to the previous results, the variation of
ranking position and score is much lower than the
results of grouping by lowest policy units. The
standard deviation of ranking position and score is



very low as the difference between maximum and
minimum of ranking. The overall average of
standard deviation of ranking position is about
4.24 positions, while the score’s one is about 0.08
points.

3.4.3 Discussion and conclusion of sensitivity
analysis

The cause that ranking position and improvement
score vary widely in grouping by the lowest policy
units is the difference of weight set. For instance,
safety improvement criteria, varies from 45%
(Matsuno) to 3% (Mima), 42% difference,
especialy, the attribute score in this criterion
varies from scale 1 to 5. Therefore, undoubtedly,
score varies broadly as in the results. While the
variation of resultsin grouping by characteristic of
area is much less than the other grouping because
the difference of weight set isvery small.

3.4.4 Problem of the weight diversion

Refer to the table of weight set comparison; the
weight sets of towns are too different, even though
they are neighboring and located in the same
characteristic area.

3.4.5 Summary

As the weights change, the positions also change
widely. Therefore, the accuracy of the weighting is
very important. It is one of the most crucia
components of ranking. The mistake from the
weighting procedure, because of the procedure
itself or the lack of understanding of the decision
makers, are not allowed to occur, it will reduce the
correctness of the result.

3.5 Examination of Weighting method
35.1Theoriginal AHP

Table 4 AHP comparison

Criterion | Optiorl | Option2 | Option3 | Option 4
Optionl 1 3 5
Option2 3 5
Option3 3
Option4

The AHP is used for evaluate or prioritization the
option by consider a number of criteria. All the
criteria in a same level including the alternative

level, the lowest level, as shown the table 4, the
aternatives must be compared the relative
importance.

35.2 The weighting method in the original study

Criteria
level 1

Criteria
level 2

Criteria
level 3

No relative comparison among the
aternatives

FT T T TTTTTT T T mTmmmm oo o mm o m e Additive model piniaiaiaiaiaialy’ |
| . N 1
| Alternative | | Road projects1to Attribute score was given by value function !

Figure 3 Evaluation structure of original study
which is a combination between AHP and additive
value model .

An example of attribute score which was given by
the national government, contrast to the original

AHP, the study of national government cannot do
relative comparison in the bottom level, alternative
level, because, there were 118 alternatives which
7021 times of comparison are needed. Therefore,

the government make a evauation model as
combination between AHP (from criteria level 13)
and additive model (attribute score of alternatives)
as in table 2 for the ease of comparison in the

bottom level. However, the combination cannot go
together because AHP derive value form the
relative importance between option while, additive
model derive value from reference impact ranges;

therefore, the using combination between AHP and
additive model is not an effective method.

35.3 Additive value

This evaluation model compare the weight of
importance refer to the range of impact. The
additive model values weights have no absolute or
intrinsic meaning. Therefore, it is meaningless to
derive them without reference impact ranges. To
correct the weights, it must be assessed with
reference to impact ranges. One of the methods to
assess the weights is trade-off procedure (Keeney
and Raiffa, 1976) which has the strongest
theoretical foundation. The concept is to compare
two options described on two criteria; one option



has the best impact on the first and the worst
impact on the second criterion, the other has the
worst on the first and the best on the second
criterion. By choosing the preferred option out of
the two options, the decision maker decides on the
more important criterion. Next, the critical step is
the adjustment of the impact level in order to yield
indifference between the two options. This is
typically done by either worsening the chosen
option in the best impact or improving the non-
chosen option in the worst impact.

3.5.4 [llustration

Evaluate the relative importance between 2 criteria
by trade-off.

Criterion 1 (cl): safety improvement, sub criterion
to control “the number of the injured per 100,000
population lessthan 912.3 persons”.

Criterion 2 (c2): cohesion improvement between
town and city, sub criterion to “access Uwajima
within 120 minutes from atown”.

The 2 criteria were expressed in value function as
inthefigure 4.1 and the figure 4.2,

Suppose there are 2 options as alternative 1, al,
and alternative 2, a2, which are composed of
criterion 1(No. of injured from traffic accident per
10,000 population) and criterion 2 (Accesstimeto
inner city area)asfollows in figure5;

al = (930 persons, 90 minutes)

a2 = (910 persons, 165 minutes)

Suppose there are 2 options as al and a2, the
weighting procedure may start from a question like
“Which option is more preferable between
al(930,90) and a2(910,165)7". If the answer is
al(930,90) is more preferable, the next question
for weighting procedure is “Which x value such
you are that indifferent between (x,90) and
(910,165)". Suppose the answer is “x is roughly
920", the relative weight of importance between
criterion c1 and c2 can be calculated as follows,

Criterion 1

Score
P NWAsO

910 915 920 925 930

No. of injured from accident per 10,000 population
(persons)

Figure 4.1 additive value models

Criterion 2

Score
= N w »~ 4

90 165

Acces time to inner city area (minutes)

Figure 4.2 additive value models

N}

90 — 0l
910 915 920 925 930 935
Criterionl

Figure 5 an example of Trade-off

Equation: value, v, of (920,90) is equa to
(910,165), and l is relative importance.

v(920, 90) = v(910,165)
| v, (920)+1,v, (90) =1,v,(910) +I ,v, (165)
U,+5,=3,+1,
4,=2,
|,=05,

Therefore, the relative importance weight between
c2 and clis50%.

As mentioned above, even though the trade-off is
more complex than AHP, it is worth to do,
especially in group decision making, trade-off has
advantage because it provide information to
decision makers to consider the weight at the same
definition of criteria.

35.5 Summary of weighting method

Combination of AHP and additive model is not a
theoretically correct way of evaluation. It is better
to employ only 1 method whether AHP or additive
model. For the multiactor decision making,
additive model is preferable since it explain the
definition of criteria in quantity and quality term
more than a group of words, while the AHP the
word like Safety can be perceived by different



definition by different decision makers. Especially,
AHP evaluate criteria importance from top to
bottom; during consider the top level, decision
makers may not understand the sub criteria
correctly while additive model just go to compare
the bottom level criteria directly to get more
accuracy.

5. Conclusion and further study
5.1 Conclusion

In this study, there are some significant issues of
that will be helpful to be a guideline of transport
project evaluation by MCA. The main components
of MCA are (1) decision makers and (2) evaluation
model.

For the decision making that concern a number of
interest groups, they should have representative in
the decision making group in order to speak for the
benefit of groups, monitor each other and have
better communication to handle with conflicts
among the groups. The next question is“When and
in which process the other interest groups should
be involved?’. The earlier and the more process
the interest groups are involved, the easier conflict
problems are solved. On the other hand, if the
other interest groups are not involved or involved
at the very last stage of decision making, when
final result comes out and the conflict occurs, they
cannot change the result and it may be too late to
solve conflict problems. When the interest groups
do not accept the result, they may boycott a project
and it may be cancelled that cause extensive lose.

For evaluation model aspect, weighting procedure
is one of the most important elements in MCA.
Decision makers should pay a lot of attention on
weighting procedure. The complicated method
(additive model) at the start but definite is more
preferable than easier but unclear, AHP mix with
additive model (refer to the “Guideline of... No.
2", it recommends to use combination of AHP and
additive model which may not applicable well with
multi-actors problem). The weight must reflect the
real need as close as possible to make the
evaluation result close to the real. Normally, the
weighting contains some small error which is
acceptable. However, mistake, which cause by the
misunderstood or fault of procedure, is not
acceptable because it will make the evaluation
result divert from thereal.

5.2 Further study

This study only proposes the idea of using MCA
properly to handle with conflict case. In order to
prove the proposal, it must be applied in the real
situation.
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Chapter 1: INTRODUCTION

Nowadays, a large scale transportation project always has widespread effect to many
groups of people, who concern different interest, which lead to conflict among the groups.
These conflict problems lead to negative impacts to transportation projects, for instance,
the delay, cost increase and withdrawal of project. Refer to Guidelines for the Evaluation
of Road Investment Projects (Japan)®, the conflicts among the groups has not been
considered formally yet; therefore, conflict analysis should be implemented in decision
making of public transport project evaluation to prevent the problem which may cause
by conflict among interest groups.

In contrast to Japan, conflict analysis has been implemented in transport site selection in
European Union countries e.g. UK, Portugal. The procedure of dealing with conflict in

European Union cases: (1) experts make study on conflict analysis and make empirical

indices of conflict characteristic which is easily understandable, then (2) they give
information and comments to stakeholder for mitigation and compensation to get
consensus in the final stage which is an effective method to deal with conflict In contrast,
in Japan cases, the government acts as a negotiator. Unfortunately, conflict has not been
analyzed formally, in term of empirical index to inform the cause of conflict; therefore, it
is difficult do negotiation, mitigation and compensation. Moreover, sometimes, the

government solves conflict problems by forcing the lower level to accept and ignore the
conflict in the primary stage then, the real cause of conflicts, which isremaining unsolved,
may re-emerge if power relation changes eg. Kyushu International Airport site
selectiorf.

Since decision analysis is a tool to alow each actor to evaluate the policy from his/her
own perception, dentification and exploitation of conflicts should be done in the early
stage before they affect the whole decision process and split between winner and looser.
Decision making team need to consider the dfference of each other. It will help policy
actors to understand their position also in relation to the other. Moreover, the advantages
of conflict analysis implementation in transportation project evaluation is to increase
transparency of public decisionmaking, the actions can be described by empirical indices
which support for the analysis of the different value and communication among people
including, decision makers, pressure groups and stakeholders.

1.1 Objective

In this study, the objective isto propose a structured way of thinking for decision making
which contains conflict in transportation project of Japan public organization by
implementation of systematically thinking about conflict analysis.

1.2 Accomplishment
The accomplishment of this study are (1) guideline for public transport project evaluation,

how to select decision makers, what is the role of decision makers and (2) a guideline for
evaluation model that easy to use for multi actor problem.



Chapter 2: LITERATURE REVIEW

Refer to “Guideline for the Evaluation of Road Investment Projects’, it has been
prepared to show how a practical method of evaluating the effectiveness of road
investment at the planning stage of the project. The guideline composes of 2 volume; (1)
traditional cost benefit analysis, (2) multi criteria analysis. Nowadays, multi criteria
analysis has been employed more commonly because, cost benefit analysis has some
limitation. However, in multi criteria analysis, there are some aspects are not yet fully
established, i.e. multi criteria analysis with multiple-actor decision making, which is
necessary to be examined carefully.

2.1 Limitation of Cost Benefit Analysis

CBA has been employed in transport project evaluation for many years in Japan.
Sometimes CBA is criticized on political or philosophical grounds, to the effect that it is
the role of government to apply judgments that are not necessarily a reflection of current
preferences in fields such as, for example, environmental degradation. Views on this
differ, according to people's views on the role of government. However it is not in
practice a magjor obstacle. In addition, there may be impacts which cannot readily be
quantified in away which could be set against a scale of monetary values. The number of
deaths or injuries saved by a safety improvement, or the time saved by a public transport
investment, can typically be quantified precisely and valued against a predetermined
monetary scale.

2.2 Multi Criteria Analysis

2.2.1 An overview of multi-criteriaanalysis techniques

All MCA approaches make the options and their contribution to the different criteria
explicit, and al require the exercise of judgment. They differ however in how they
combine the data. Formal MCA techniques usually provide an expicit relative weighting
system for the different criteria. The main role of the techniques is to dea with the
difficulties that human decisionmakers have been shown to have in handling large
amounts of complex information in a consistent way. MCA techniques can be sed to
identify a single most preferred option, to rank options, to short-list a limited number of
options for subsequent detailed appraisal, or simply to distinguish acceptable from
unacceptable possibilities.

As is clear from a growing literature, there are many MCA techniques and their number
is still rising. There are severa reasons why thisis so:

There are many different types of decision which fit the broad circumstances of
MCA.

The time available to undertake the analysis may vary.

The amount or nature of data available to support the anaysis may vary.

The analytical skills of those supporting the decision may vary.



The administrative culture and requirements of organizations vary.

Criteria for selecting MCA techniques which is used in this manual for the selection of
techniques are:

Internal consistency and logical soundness.

Transparency.

Ease of use.

Data requirements not inconsistent with the importance of the issue being
considered.

Realistic time and manpower resource requirements for the analysis process.
Ability to provide an audit trail.

Software availability, where needed.

2.2.2 Key features of MCA

A key feature of MCA is its emphasis on the judgment of the decision making team, in
establishing objectives and criteria, estimating relative importance weights and, to some
extent, in judging the contribution of each option to each performance criterion. The
subjectivity that pervades this can be a matter of concern. Its foundation, in principle, is
the decision makers' own choices of objectives, criteria, weights and assessments of
achieving the objectives, although ‘objective’ data such as observed prices can also be
included. MCA, however, can bring a degree of structure, analysis and openness to
classes of decision that lie beyond the practical reach of CBA.

One limitation of MCA is that it cannot show that an action adds more to welfare than it
detracts. Unlike CBA, there is no explicit rationale or necessity for a Pareto Improvement
rule that benefits should exceed costs. Thus in MCA, as is aso the case with cost
effectiveness analysis, the ‘best’ option can be inconsistent with improving welfare, so
doing nothing could in principle be preferable.

2.2.3 Advantages of MCA over informal judgment

MCA has many advantages over informal judgment unsupported by analysis:

It is open and explicit.

The choice of objectives and criteria that any decison making group may make
are open to analysis and to change if they are felt to be inappropriate.

Scores and weights, when used, are also explicit and are developed according to
established techniques. They can also be cross-referenced to other sources of
information on relative values, and amended if necessary.

Performance measurement can be sub-contracted to experts, so need not
necessarily be left in the hands of the decision making body itself.

It can provide an important means of communication, within the decision making
body and sometimes, later, between that body and the wider community.

Scores and weights are used, it provides an audit trail.



There are many different MCA procedures. This review concentrates on the procedures
which are used normally in public transport project evaluation; AHP and additive value
model.

2.2.4 Linear additive models

If it can either be proved, or reasonably assumed, that the criteria are preferentially
independent of each other and if uncertainty is not formally built into the MCA modd,
then the ssimple linear additive evaluation model is applicable. The linear model shows
how an option’s values on the many criteria can be combined into one overal value. This
is done by multiplying the value score on each criterion by the weight of that criterion,
and then adding all those weighted scores together. However, this simple arithmetic is
only appropriate if the criteria are mutualy preference independent. Most MCA
approaches use this additive model.

Models of this type have a well-established record of providing robust and effective
support to decision- makers working on a range of problems and in various circumstances.
However, as was argued earlier, the variety of circumstances in which decision support
has been sought has led to the development of a range of different decision support
models.

2.2.5 The Analytical Hierarchy Process

The Analytic Hierarchy Process (AHP) also develops a linear additive model, but, in its
standard format, uses procedures for deriving the weights and the scores achieved by
alternatives which are based, respectively, on pairwise comparisons between criteria and
between options. Thus, for example, in assessing weights, the decision maker is asked a
series of questions, each of which asks how important one particular criterion is relative
to another for the decision being addressed.

The strengths and weaknesses of the AHP have been the subject of substantial debate
among specialists in MCA. It is clear that users generaly find the pairwise comparison
form of data input straightforward and convenient. On the other hand, serious doubts
have been raised about the theoretical foundations of the AHP and about some of its
properties. In particular, the rank reversal phenomenon has caused concern This is the
possibility that, simply by adding another option to the list of options being evaluated, the
ranking of two other options, not related in any way to the new one, can be reversed. This
is seen by many as inconsistent with rational evaluation of options and thus questions the
underlying theoretical basis of the AHP.

2.3 Conflicts

Cooperation and competition Conflicts naturally emerge in multractor contexts.
Managing conflicts and providing support for their resolution is a fundamental activity to
reach a satisfactory output in a co-decision environment. There is no universal definition



of conflict. Bogetoft and Pruzar? distinguish between intra-personal and interpersonal

conflicts. Intra-personal conflicts refer to the need, in most cases, to accept poorer results
in some areas in order to achieve better results for others. An intra-personal conflict
occurs when none of the possible choices available to an individual is best on all counts.
Interpersonal conflicts occur when individuals disagree on a course of action: what isthe
best (or good, or acceptable) for someone is not such for someone else. A widely used
definition of conflict is that of Deutscl: conflicts are the result of “incompatible
activities; one person’s actions interfere, obstruct or in some way get in the way of
another’s action” (Tjosvold®). Conflicts emerge because of two fundamental motivations:
cooperation (an actor has an interest in its own welfare as well as in that of the other
actors) and competitive (an actor is interested in doing as well as possible for itself, and
better than the others) (Deutsctf). The cooperative motive is the incentive to establish a
relationship with another actor and search for a solution which is suitable for both. The
competitive motive is the incentive to exploit a Situation at one’'s advantage. The relative
strength of these motives dictates the extent to which actors engage in cooperative or
competitive behavior. Examples of these behaviors are (from Janssen and van de Vliert)
asfollows;

Cooperative: Competitive:

Exchanging information about ones' goals  Be secretive about information and
and preferences. preferences.

Being helpful in the exploration conflict Disgualification of the other parties
issues. intentions and capabilities.
Emphasize common interests. Emphasize opposing interests.

Show trust. Enhance, rather thandiminish power
Search for solutions which increaseown’s  differences with other actors.

and other’ s welfare. Use threats and coercion.

2.3.1 Factors which cause conflicts

There is a variety of factors which may induce an actor to prefer a course of action which
interferes with that preferred by another actor (that is, which creates a conflict). This
includes (adapted from Bogetoft and Pruzar®):

Value system factors:
- Individuals have different values, goals, concerns, objectives, etc.
They employ different criteriawhen representing their objectives.
They have different preference relations; i.e., even if they are in agreement as to
which values to employ, they are not in agreement as to which course of action is
best.

Impact distribution factors:
Even if they have the same underlying values and preferences they are likely to be
affected by different costs and benefits of the action.
The distribution of costs and benefitsis perceived as unequal and unjust.



Uncertainty factors:

- BEven if they have the same underlying values and preferences they may disagree
asto the likely outcomes of an action and therefore as to which action is best.
They may hesitate and be uncertain about their priorities.
There may be insufficient evidence on the expected outcomes of an action or
insufficient understanding of the phenomena involved.
There may be uncertainty on the related agendas, i.e. on the effects of other
decisions which may follow, or other decisons which may have synergetic
effects.

Process factors:
Actors have difficulty in communicating with each other as to their values,
objectives, criteria, preferences and expectations.
The role played by the actors, and the degree to which they participate and
determinethe decision, is not satisfactory for all actors.

The rest of the report will mainly focus on value system factors, impact distribution
factors and uncertainty factors, and address process factors indirectly. Within this
framework, Spatial conflicts in transport policies conflict is defined as “a disagreement
between two or more actors on the outcome of the decision”. This definition requires a
precise definition of the term “disagreement” and “outcome of the decison”. This
definition is especially suitable to explore the causes of conflicts. It aso implies that
disagreements on individual factors do not necessarily lead to conflicts If the preferred
outcome for an actor is identified through a model of preferences, for example a multi
criteria model, then it is possible to establish a link between preferred outcomes and the
factors which determine this preference, such as objectives, concerns, impacts, criteria,
weights. Conflict analysis reveals the reason for conflicts by identifying the influence of
individual factors. This evidence can be used to support conflict management and
negotiation, for instance by supporting the search for solutions which may diminish
disagreement.

2.3.2 Dedling with conflicts

There are five basic strategies for managing conflicts: avoidance, forcing, compromising,
accommodation and problem solving. Figure 2.1 relates strategies with he degree of
concern for people and concern for results (Hamilton and Parker®). The same
relationship can be described in terms of the degree of self-concern and other-concern
(Janssen and van de Vliert"). These strategies include win-lose situations (forcing,
accommodating), loselose stuations (avoidance and compromise), and win-win
situations(problem solving).

Table 2.1 summarizes the characteristics of these strategies. An actors generally applies a
mix of strategies for managing conflicts. The same actor may avoid some issues, search
for a compromise on others, engage in problem solving for others more. Also, an actor
may shift from one strategy to another depending on the behavior of the other players.
This occurs aso in co-decision environments, although some strategies appear more



suitable than others. The objectives of co-decision processes are clearly compatible with
the characteristics of “problem solving” and those of “compromising”. To alesser extent,
co-decision is aso compatible with “accommodation”, especialy as a temporary solution.
Co-decision is not compatible with “forcing”, a top-down strategy which requires
cooperation based on power relations, and “avoidance’, which smply prevents the
involvement of parties in the search for a solution.

Table 2.1 Characteristics of conflict management strategies (adapted from Hamilton and
Parker®).

Characteristics

When to use

Shortcomings

Avoidance

- concern for neutrality and non-
involvement

- conflicts as negative experience

- closed management style

- issues are trivial

- parties lack sufficient
communication skills

- losses of apen conflict
outweigh sains

- conflicts are usually
delaved or transferred to
other issues

Accommodation

- concern for people: make them
happy

- give in to prevent conflict

- surface harmony is crucial

- hidden management style

- MINor 1ssues

- damage to relationship is
costly

- reduce tension and gain
time

- may be only a temporary
solution, incapable of
resolving the issues in
the long run

Forcing

- production of results is more
important than people

- conflicts are win-lose situations

- respect for power

- blind management style

- emergency/immediate
decisions

- parties recognise power
relations

- real cause of conflict
remains unsolved:

- conflicts re-emerge it
power relations change

Compromising

- equal chance to express opinions

- agreeable solutions are better than
“high-quality™ ones

- find solutions everybody can live
with

- open management style

- all parties can gain

- “optimum’” solutions are
not necessary

- parties in conflict are
cquals

- all parties loose
something: “bhest”
solution 1s usually not
reached

Problem solving

- production of results and people
are equally important

- conflicts as creative forces

- willingness to spend time and
resources on reaching solution

- open management stvle (all cards
on the table)

- parties are skilled
problem-solvers

- misunderstandings and
miscommunication are
cause of contlicts

- there are common goals
ta he achieved

- requires time and
resources

- requires a positive
engagement of people
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Figure 2.1 Conflict management strategies (adapted from Hamilton and Parker®).
2.4 International transport project evaluation guideline comparison

The hierarchical setup regarding planning, policy and decision making varies to certain
degree of decentralizationamong different countries’.

For Germany casg, it is rather decentralization. National transport master plan is decided
by the federal government. While all other state and urban roads and regional and local
public transport systemare decided by the state and communities. Furthermore, the state
decided whether federa projects can be integrated in the existing spatial structure and
local communities, and participate in the final design of the project particularly on the
alignments. Moreover, the lower policy units suggest projects and partly secure data for
the federal government .The case of France is also decentralized decision making to the
lower units, except in Paris.

The case of Japan and UK are partly decentralized. Event though all the planning, except
motorways, is done by local authority in both countries, it still needs approva by the
national government. Moreover, all policy making are under responsibility of the national
government.

From this part shows that, in Japan, the lower policy units are involved only in loca
roads projects, but not involved in the decision making in the national projects as the
national government. This can cause conflict problem in some case that the there are
various interest groups who may concern different benefit.



Table 2.2 International comparison of planning, policy & decision making of transport
project appraisal

Federal government prepares national transport master plan as decided on
by the federal parliament (a 20 year rolling plan).

Lower level political bodies suggest project projects and partly deliver
data for evaluation process.

States have to confirm that projects can be integrated in their spatial
structure and communities participate in the design of alignments.

Germany

Public agency, Sndicat des Transports Parisiens (STP) decides on new
investments and tariffsin Ile de France.

Except Paris, decison making, financing and tariff on urban areas is
decentralized.

For non-urban matters, decision on nationa highways is by the State after
consultation with local authorities.

France

National government is in-charge of overall policymaking and funding of
road projects

Japan Loca government prepares annual plans for regional and local roads, for
approval by national government.

Rail, seaport and airport projects require approval of central and local
government and are usually subsidized

National government is in-charge of overall policy making and funding of
road projects.

: Local government prepares annua plans for regional and local roads, for
United )
approval by national government.
Rail projects usually require act of parliament, through provision for
(usually for smaller) schemesis under public work order

Kingdom




Chapter 3: OVERVIEW OF MULTICRITERIA ANALYSIS AND CONFLICT
ANALYSIS

The evaluation of large scale infrastructure project always concerns with extensive
benefit of many interest groups. Each interest group may concern and gain different
benefit which can lead to conflict among interest groups. When the interest groups do not
agree with the study result, al of them may refuse it which make the project cannot
continue.

As long as the Multi Criteria Analysis (MCA) has been just introduced to transport
project evaluationin Japan recently, there are some details about procedure of multi actor
decision problem, which have not been established in guideline; therefore, MCA are
employed improper in these steps. For instance, Kyushu International Airport project site
selection, one of the reasons that they could not get a consensus is improper decision
makers choosing and lack of communication among the interest groups.

3.1 Kyushu International Airport site selection?

This chapter illustrates the importance of conflict analysis: including, decision structuring,
public involvement in decision process, decison maker selection, whether the study
which isnot structured properly cannot solve the conflict problem to get a consensus.

3.1.1 Background

As an interchange of Asia-Pacific region to Europe and America, Kyushu International
Airport was planned to meet the aviation demands of the region, which increased greatly
during the last decade, refer to aviation demand forecast of International Air
Transportation Association, there will be about 400,000,000 trips in 2010. The scale of
the project was extremely large, which was certain to cause problems, including noise
pollution. Even though it was planned to construct the airport on a man-made island to
reduce that problem, till, there were other impacts on the existing situation, on one hand,
including changes of marine life, scenery, natural environment, noise pollution and
fisheries, which are negative effects, on the other hand, employment enlargement and
economic development, which are positive effect so, various aspects of impacts had to be
investigated. Therefore, Multi Criteria Analysis was used in order to support the study of
those criteria.

3.1.2 Problem statement

Even though Fukuoka Prefecture was the most urbanized prefecture in Kyushu area, the
other prefecture governors had objection about this opinion, because the Fukuoka
prefecture was over concentration; moreover, construction the new international airport
in Fukuoka prefecture would increase the gap between Fukuoka prefecture and the other
prefecture in Kyushu area. The other entire prefecture governors aso wanted the Kyushu
International Airport to be located in their own prefecture. Therefore, a third party was
invited to handle this conflict by Multi Criteria Analysis.
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3.1.3 Study of the third party

In the study of the third party (Wise men committee of Kyushu International Airport site
selection), 1 framework structure and 1 evaluation model were used while there are 5
decision makers were involved in this study and the final results was derived from
average score of the 5 decision makers . The structure was composed of 3 levels, top,
middle and bottom (Figure3.1).

Prefecture  (AIternative [Site [Detail

casel %@%gkl Stop operation the present Fukuoka airport
[Fukuoka case? %@%gkl Operate the present Fukuoka airport

case3 [itoshima [Stop operation the present Fukuoka airport
wp P [P Lmniaanes koot

caseb Saga Opererate the present Fukuoka airport
INagasaki  |caseb Nagasaki |Opererate the present Fukuoka airport

Omuta? |Opererate the present Fukuoka airport,
Aramu  |operate the present Kumamoto airport

Omuta? |Opererate the present Fukuoka airport,
Aramu  |stop operation of the present Kumamoto airport

|Kumamoto

Table 3.1 Alternatives in KIA site selection

The weight of preference was obtained by the 5 decision makers, who were experts from
different fields (including economic, environment but not decision making or MCA) and
concerned each criterion with different importance, by 2 methods. (1) pairwise
comparison: Analytic Hierarchy Process or AHP and (2) direct assign method, whereas
the score of each criterion was obtained from direct measurement of impacts which was
converted to score by the better utility condition had the higher score. For instance,
table3.2, the best measure, 0 meter, was converted to 2 points, and the worse measures
were converted to the worse values as in the table 3.2. After that, the total score of each
alternative, which was obtained from summation of weight and score (equationl), could
express how much utility did the aternative have. Then, decision makers could compare
which alternative should be selected.

T, =8 ws)) &

Where: T, - Total score of aternative
W, : Weight of criterion i
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Figure 3.1 Evaluation structure of KIA site selection
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Next, the score and ranking could be shown as in the table 3.3. Even though the score
results of the 2 methods were a little different, the ranking results of them were almost
thesame. Refer to thedatain table3.3 and table 3.4 and figure 3.2, the aternative case 1
in Fukuoka prefecture performed the highest score, which could indicate that it was the
best dternative.

Table3.2 The measures of water depth were converted to score value

Maximum Depth of water Score
case 1l -23'm 0
Fukuoka | case2 -23 m 0
case 3 -33m -1
case 4 Om 2
Saga
case 5 Om 2
Nagasaki | case6 -18 m 1
case 7 -15m 1
Kumamoto
case 8 -15m 1
Pairwise comparison method Direct assign method
3500 3500
3000 - 3000
2500 1 2500
2000 2000
14500 1500
1000 1000
500 a00 4
o T o

case 1
case 2
case 3
case 4
case g
case 6
case 7
case 8
case 1
case 2
case 3
case 4
case 5
case &
case 7
case 8

Figure3.2 Total score results of alternative

Table3.3 Detail of preference score (pairwise method)

o . . e - impacts on
Criterion construction | service utilization position total
other area score rank

Weight 24 0.9 4.2 2 0.6

case 1 265 317 390 287 350 3343 1
Fukuoka | case?2 265 258 160 287 333 2314 8

case 3 202 317 347 255 268 2898 2
saga case 4 308 367 160 311 327 2559 5

case5 308 367 160 311 307 2547 6
Nagasaki | case6 361 317 165 332 258 2666 4

case 7 295 307 169 313 290 2491 7
Kumamoto

case 8 295 307 211 313 317 2685 3
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Table3.4 Detail of preference score (direct method)

. . . e - impacts on
Criterion construction | service utilization position other area total rank
" score

Weight 2.8 1.14 3.7 1.6 0.76

case 1 268 320 384 304 387 3316 1
Fukuoka | case? 268 260 168 304 359 2426 8

case 3 206 320 339 271 322 2875 2

case 4 305 370 168 298 368 2653 5
Saga

case5 305 370 168 298 336 2628 6
Nagasaki | case6 354 320 171 325 305 2739 3
Kumamoto |case7 293 310 184 300 308 2567 7

case 8 293 310 221 300 351 2737 4

3.1.4 Sengitivity analysis

Since there was conflict that study result was not accepted by some prefectures’
government, in order to check reliability of the study result, the sensitivity analysis were
conducted to check whether the conflict caused by the reliability of the study. The value
score may be changed by 2 sources of uncertainty (1) weight of preference, (2) measure
of preference which cause evaluation result have low level of reliability, for instance,
rank reversal of the alternative. Therefore, the result should be examined by Sensitivity
Anaysisin order to prevent thoseeffects.

3.14.1 Sensitivity Analysis of weight
This method is employed in order to find how many percent of the weight in each

criterion change that rank reversal between alternatives will occur. The sensitivity of
weight can be calculated as the formula follows

d P]- - R , 100
i~ - T
ajk - a W

@

Where:
d;,; the least change of weight in criterion k for rank reversal between

aternativei andj.
Pj ; total score of alternative |

Pi ; total score of alternativei
a;, ; attribute score of alternativej, criterion k

a,, ; attribute score of alternative i, criterion k
w, ; weight of criterion k
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Table3.5. Sensitivity analysis of weight (pairwise comparison method) in percent (N/F
means not feasible)

pai rwise comparison Criterion and weight

rank reversal between | construction | service | utilization| position gr;gacts on other
e 24 0.9 42 2 0.6

1-2 N/F N/F N/F N/F N/F

1-3 N/F N/F N/F N/F N/F

1-4 -761 -1742 | 81 -1633 | N/F

1-5 =772 -1768 | 82 -1658 | N/F

1-6 -294 N/F 71 -743 N/F

1-7 -1217 N/F 91 -1638 | N/F

1-8 -940 N/F 87 -1265 | N/F

Table3.6 Sensitivity analysis of weight (direct method) in percent (N/F means not

feasible)

Direct method Criterion and weight

rank reversal between | construction | service | utilization | position le:rne[;acts on other
- 2.8 1.14 3.7 1.6 0.76
1-2 N/F N/F N/F N/F N/E
1-3 N/F N/F N/F N/F N/F
1-4 -879 -1742 | 86 N/F N/F
1-5 -892 -1768 | 87 N/F N/F
1-6 -326 N/F 75 -1592 | NIF
1-7 -1400 N/F N/F N/F N/F
1-8 -1081 N/F 95 N/F N/F

3.1.4.1.1 Result of Sengitivity Analysis of weight

In this paper, only the reversal cases which occurred between aternative case 1 and the
others were considered, because it was the most critical point for appraisal. As in table3.5
and table3.6, the most sensitive of rank reversal between the first rank and the others was
the rank reversal between case 1 ad case 6 by the change of utilization weight: 71%
decrease for pairwise comparison method, 75% decrease for direct method. This means if
the weight of utilization criterion decreases about 71% for pairwise comparison method
and 75% for direct assign method, rank reversal occurs between alternative case 1 and
alternative case 6. From this result, decision makers have to be more careful about the
weight of utilization criterion than the other.

3.4.1.2 Sensitivity Analysis of preference measure

Beside the uncertainty in weight of preference, till, there was the uncertainty of
preference measure. In this study, the uncertainty of preference measure was examined
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for example, how many percent change of measure would effect the rank reversa
between the first rank and the others. The sensitivity analysis of preference measure can
be caculated by this formula as follows

Where:
T,; the least change of attribute in criterion k for rank reversal between

aternativei and j.
Pj ; total score of aternative|

Pi ; total score of alternativei
a;, ; attribute score of aternativej, criterion k

W, ; weight of criterion k

3.1.4.2 Result of Sengitivity Analysisin Measure

This analysis was concentrated only on the reversal between alternative case 1 and the
others. As in table 3.7, the results indicated that the extreme case was rank reversal
between case 1 (rank 1) and case 3 (rank 2) in pairwise comparison method, 27%
decreasad in utilizationmeasure of case 1. This result indicated that the decision makers
had to pay attention on the preference measure of utilization criterion in both alternative
case 1 and aternative case 3 because it could effect on the rank reversal.

Table3.7 Sengitivity analysis of preference measure (pairwise comparison) in percent

impacts on

Alternative 1 construction | service utilization position Alternative
' other area
casel 161 361 62 179 490 case2
casel 69 156 27 77 211 case3
casel 123 275 47 136 373 cased
casel | 124 279 48 138 379 caseb
casel 106 237 41 118 322 case6
casel . 133 298 52 148 405 case’
casel 103 230 40 114 313 case8

3.1.4.3 Sensitivity Analysis results conclusion

Refer to the results in the previous part, the robustness of preference weight were less
sensitive than the measure attribute. Therefore, he measure of preference should be
evaluated more carefully, especialy utilization criterion, which was the most sensitive
one. Even though, the sengitivity analysis results indicated that the reliability of this study
was fairly high, the project was rejected by the other prefecture. Therefore, the cause of
the conflict was not the robustness of the evaluationmodel. The conflict may caused by
other reasons.
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Finaly, KIA project was terminated, because the other prefectures boycott from the
decison making. The prefectures wanted the KIA in their own aress.

3.1.5 Discussion

The study of the third party does not support for conflict analysis because the decision
makers were the third party who were not belong to any prefectures. Therefore, the third
party could not act as a representative of the prefectures to propose their opinion about
weighting for instance, the other entire prefectures expected the weight of economic
effect on their own prefecture much more than the decision of the third party. As mention
above that there was no agreement of the airport site selection, the third party was invited
to handle the study; however, the study results were not accepted by the other entire
prefectures. In this case study, the role of third party is like a referee who judges a
competition for winner and loser. Even though the referee has done hig’her job without
bias, it still does not work well because, in this case, the situation of win-win was
necessary to get a consensus.

Representative from interest groups must be involved in decision making team in order to
reflect real needs and gain acceptance from the interest groups.

3.2 Southwestern Ehime Road Network Project Prioritization: a case study

As a new era of transport project evaluation in Japan, The road line project prioritization
also employed MCA. In order to reflect the needs of public involve, the study collect
weighting value from lower policy units, for instance administrator of towns and cities.
However, the prioritization result cannot be opened to public; the government cannot
know whether the result is good or bad. The evauation procedure are necessary to be
revised carefully because, it is high possibility that the local unit may not accept the result
as it ever happen with the KIA case.

3.2.1 Case description™

The description of Southwestern Ehime road network project prioritization was obtained
as secondary data asin reference 10.

Position
Uwgima area is located in the southwestern of Ehime prefecture, 100 km from
Matsuyama city. In the 1,049kn? of Uwajima area, it composes of Uwajima city,

Y oshida village, Mima town, Hiromi town, Hiyoshi town, Matsuno town, Tsushima town,
Uchiumi village, Misho town, Nishiumi town, Johen town and Ipponmatsu town.
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Depopulation

In Uwajima area, 9 towns form 12 are significant depopulation. The towns are Y oshida
village, Mima town, Hiromi town, Hiyoshi town, Matsuno town, Tsushima town,
Uchiumi village, Nishiumi town and |pponmatsu town.

Average speed travel during peak hour

In Uwajima city, travel speed is lower than 20km/hr which create traffic congestion. For
the Uwajima area, on national road no. 320, weekday rush hour, travel speed is about
65.5km/hr while weekend, travel speed during rush hour is 14.5 km/hr which show that
the road are use as sightseeing road strongly. About the other road lines, almost the routes,
travel speed during rush hour. For the routes that there is not much traffic congestion, the
routes that have average travel speed during rush hour lower than 40 km/hr are
considered as low speed (bad alignment) routes, which there are a lot of existing bad
alignment routes in Uwajima area.

3.2.2 Methodology

Evaluation structure composes of (1) major decison maker: government, (2) weighting
designers. 12 local policy units, (3) frame work: 3 main criteria, 13 sub-criteria and (4)

aternative: 118 road line projects

3.2.2.1 Actor involvement

As in the project description, each local policy unit concern the different benefit, each of

them were alowed to decide the weight value for the road line projects in their own area
by using AHP as a tool to obtain the weight sets. There are 12 local governments were
involved only in weighting procedure to decide importance of criteria in the evaluation

model, while the government act as the main decison maker who design everything in
the study.
3.2.2.2 Evaluation model

In this study, MCA was employed for investigation. There were 2 main component; (1)
weight and (2) attribute score as explain in the equation;

T, =8 Wws) (@)

The overall score of the road line project was obtained from the product between weight
and score. The higher overall score, the better ranking in prioritization result.
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3.2.2.3 Evaluation framework structure

The structure composed of 3 main criteria; safety, energy reservation and fascination as
shown in the table 3.9. All the weight were obtained from AHP, while the attribute score
was decided by the main decision maker as in the table 3.8.

Table 3.8 an example of score description

Score 1 3 5
The number of the | The number of the | The number of the
descrioti injured per 100,000 | injured per 100,000 | injured per 100,000
escription
people equal or people equal or people greater than
lower than 912.3 lower than 928.8 928.8

3.2.2.3.1 AHP questionnaire outline

AHP questionnaires were employed in order to reflect the needs of people in the towns.
The questionnaires were collected from the towns representative; head and road

administrator of the towns.

3.2.2.3.2 Questionnaire
Table 3.9 a questionnaireform of AHP
Extreme Equal Extreme
importance Importance importance Importance importance
Energy

Safety * - * - * - * * reservation
Safety * - * - * - * * Fascination
Energy
reservation * * * * * Fascination

The gquestionnaire composed of 3 level; top level, middle level and bottom kvel. All of
the criteria were compare pair by pair, pairwise comparison, then, the weight of criteria

was calculated in the next stage.

3.2.2.3.3 Calculation

In this stage, the data of questionnaires were used for calculation of weight of

importance.
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Table 3.10 Value of relative importance

Level of comparison aj
Equal importance 1
Importance 3
Extreme importance 5
a=1,a=1/g;
€1 0w W/ U
91 a12 alnljl € W2 WnU
é ua y a
2, 1 &, o w, /U
A=€ a=e Lo Al ©)
€. .ue u
e l;\l 3 e e s rE lj
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e 1u
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The a;, as in table 3.10, is the relative weight of w/w; which is obtained from a
guestionnaire. Next, the vector of weight can be calculated by the product of vector A
and the eigen vector of vector A. Then, the results have to be examined consistency
whether it isreliable. The consistency index (C.I.) can be calculated as follow;

Cl. = —m= @)

where; | isthe maximum value of eigen value

C.l. equa to O when it is perfect consistent, while the minimum value of C.I. is 0.15. If
the value is higher than that, the matrix hasto be reevaluated.

3.2.2.4 Weighting result

The weighting results of each local policy unit were widely different because, possibly,
they have different concerns of benefit as shown in appendix 1.
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3.2.2.5 Prioritization result

Prioritization result showed that most of the top ranking projects belong to few local

policy units which may leads to conflict of beneficial aspect. The proper procedure of
evaluation is crucial to prevent conflict problem.

3.2.3 Summary

The lower policy units had a little participation in the decison making. They had only
one role in the decision making, weighting step, which may not adequate to reflect the
real intention of those policy units, especialy, they lack of communication. Moreover,
the government did not monitor the feedback from those policy units about the
prioritization result; therefore, it is ambiguous whether the result satisfiesthe policy units.
The evauation model of the southwestern Ehime § a combination between AHP and
additive model. This method may not applicable theoretically and practically. All of these
issues will be discussed in the next chapter.

21



Chapter 4: Proposal of using MCA under multi actor decision making

There were some multi-actor decision cases in abroad, for instance, a Lisbon
Metropolitan Region (LMR) road network is one of the successful cases'*. The purpose
of LMR case study was the analysis of regional investments for the construction of the
main road network in the LMR, involving both the nationa road network and the
inter-municipal road network proposals. Given a fixed budget at local level and the
programmed sequence of the construction of the national road links in the regional
network, the objective was to define several sequences (alternatives) for the construction
of the inter-municipal roads. The Case Study was investigated a variety of specific
impacts of the construction of the inter-municipal road links, with respect to regiond
accessibility, environmental impacts and urban development. Since the project had
widespread concern from the national level to the municipal level, the entire policy unit
concerns were invited in decision making process. Not only were they involved in the
weighting process, but also, the entire processes from the beginning to the fina stage
were involved. During the study, some conflict about the benefit occurs but, due to good
communication, the conflict is solved at the initiation stage which is easier than leaving
the problem until the final stage that it makes conflict more severe.

Contrast to Japan cases, as KIA and southwestern Ehime, the procedures to handle
conflict from multi actors has not been established yet. In this research, the proceduresto
employ MCA in order to handle conflict problems from multi actor were proposed as a
prototype for using in future by using southwestern Ehime project as a model case.

4.1 Proposal to dealing with multi actor project

4.1.1 Decision structure

Refer to chapter 3, there were some weak points in decision making process of Japan that
the interest groups were not involved in decision making team as in figure4.1la and 4.1b.
Therefore, in this proposal, all the 12 towns must be involved at the beginning of the
decision making, as in figure 4.1c, in order to prevent conflict problems that may occur
after decision such asin the previous chapter.

4.1.2 Rules

1. All the units are involved in the decision making process.

2. All units have right to discuss about the evaluation model. If the model cannot
reflect thereal individual preference, the evaluation model can be changed.

3. All the policy units must accept the final result that is obtained form revised
evaluation model. If not, reasons must be given.

Set the rules for road project prioritizationwhich must be accepted by al of the policy

units. Then, let them discuss about problems. Each policy unit can propose its own idea if
it think that the decision process is not appropriate. Moreover, al the data collection,
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decision making process must be shown for transparency, all the policy units have equity
to receive the same information.

Attribute score in the decision is obtained from the improvement score which is measured

form the condition of road, how necessary and urgent it is. Weighting is decided by each
own area, by the towris preference.

el | Nterest groups -

Decision : I
| —
[ meker team I I Fukuoka I
|
[ I I :
| Kumamoto
| | |
:lt * | ; !
I : Saga |
| | ! |
| The third party: 5 I | Nagasaki |
specialistsfrom | I |
I differentfields | 00 m == ===
| I The prefectures were not involved
L | in the decision maker team

Figure 4.1a Decision making diagram of Kyushu International Airport project. The
interest groups such prefecture’ s gover nments wer e not involved in the decision making.

4.2 Simulation the reaction of each policy unit to the original study result

The result shows that most of the top ranking road lines are in Uwajima. The other towns
who get very low priority such as Nishiumi town, Hiyoshi town, Ipponmatsu town,
Uchiumi village, Y oshida town, Mima town complain that “it’s not fair to alocate the
most of the budget to Uwajima city area because, it will make let Uwajima develop
more and more despite the rest towns cannot develop much, since they lack budget. The
difference of development between city area and the other areas will increase.

Discussion among the decision maker team

Uwajima: It's fair, because, refer to the improvement score study result, Uwajima really
needs them the most, most of the road lines are not in a good condition. Furthermore,
Uwajima population is the largest in the region.

The other towns: This decision making seem to be centralization, it will make the gap
between Uwagjima and the others higher. We do not accept the study result of the
government.
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National

Government No fgedback
checking from the

Assign to decide weight ’

12 towns

No other actions than weight
design in decision making |

| pponmatsu

Figure 4.1b The decision making diagram of southwestern Ehime road project. The 12
towns administrators were involved in decision making only weight design action.

No monitoring of the
government’s action

National
Government

.

Ehime Prefecture

Figure 4.1c Participation boundary of this proposal method. All towns, interest groups,
were involved in the decision maker team also as national government and Ehime
prefecture government.
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All of them have discussed about the problem of prioritization again, most of them agree
that, in the first study result, many road projects were concentrated too many in Uwajima
city. Some aspects are not considered. Therefore, they will add one more criterion in the
maintenance score, which is rural area development distribution criterion. Then, calculate
the overall score for the prioritization again.

4.3 Conflict analysis

First of all, all of the policy units re-evaluate the structure of improvement score. They
found that, they misunderstood about the weight and scale of the criteria, especially
Yoshida town, it thought that the criterion “Support activity inside centra part
(Uwagjima)” was the most important criterion, which was given about 40% of weight
despite most of the attribute score in this criterion of the Y oshida town are almost 0. The
reason is Yoshida town did not know the measurement scale of criteria then, it could not
make equivalent between each criterion. This is one of the reasons that all the
information must be told to all actors involved. Possibly, the weight must be redesigned
by the towns.

Next problem, as the rura area complain that the improvement score was done for
centralization, to reduce the conflict, the structure of improvement score must be
modified to make equity balance to rural area.

4.3.1 Equity balance modification

To mitigate the conflict problem about centralization complaint, most of the policy actors
agree to modify the decision criteria of the improvement score study by adding one more
criterion which can increase score to the rural area. This action decrease the pressure
from the rural area policy actors who are unsatisfied with the score they are given. The
new criterion is urbanization level of the area by measuring from the location of the
towns, how far it is from the city area as follows in the table 4.1 and table 4.2 and figure
4.2.

Then, the weight of the new criterion is assumed to be 5% and 10% of the decision
weight. The new improvements score result is as follows in the appendix 3 and appendix
4.

Table 4.1 Description of equity balance modification criterion attribute score

1 3 5
A town located next to
the city area

A town which is city area | A vicinity of a city area

4.3.2 Measurement of ranking improvement

Ranking improvement (table 4.3): it shows how many posttion that the project has been
changed after the new criterion model scoring
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Total ranking improvement: it shows the overal position that the projects have been
changed in the town.

Table 4.2 Attribute score of each town in the new criterion

Town Score
Ipponmatsu
Mima
Uchiumi
Yoshida
Jouhen
Uwajima
Hiromi
Mishou
Hiyoshi
Matsuno
Tsuchima
Nishiumi

o
-"r - —
u“ :J Hi DSI‘[[

h.l'.T—"T.‘F" :F l?_
h
f’”

W WO awErk o wao waoa

1 point

L"“-‘#ﬁj liy,

3 points

5 points

Figure 4.2 Attribute score of each town in the new criterion
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Average ranking improvement: it shows the average position improvement which is
calculated by total ranking improvement divide by number of the project. This value tells
how the town get better ranking by the new model scoring.

4.3.3 Results

The new prioritization score shows that the other entire towns get a little better of ranking,
that make they are satisfied. Especialy, the rural areas including Ipponmatsu, Uchima,

Jouhen, Uwajima, Mishou, Hiyoshi and Nishiumi get average ranking improvement

about 5 positions in the 5 percent weight and 10 positions in 10 percent weight. This
result supports that the degree of conflict problem is reduced due to the pressure from the
rural areas has been decreased.

Table 4.3 Result of ranking improvement

.+ | Weight 0.05 Weight 0.10

Rllz.tcg:/vp;]rmectm Tota?l Ranking Average Tota?l Ranking Average
Town improvement g improvement 9
Ipponmatsu | 4 +21 +5.25 +32 +8.00
Mima 9 +8 +0.89 +26 +2.89
Uchiumi 2 +9 +4.50 +18 +9.00
Yoshida 10 +10 +1.00 +23 +2.30
Jouhen 11 +62 +5.64 +111 +10.09
Uwajima 28 -179 -6.39 -360 -12.86
Hiromi 13 -19 -1.46 -29 -2.23
Mishou 7 +24 +3.43 +42 +6.00
Hiyoshi 6 +34 +5.67 +68 +11.33
Matsuno 8 -4 -0.50 -16 -2.00
Tsuchima 15 +13 +0.87 +44 +2.93
Nishiumi 5 +21 +4.20 +41 +8.20
Total 118 0 +23.08 0 +43.66
4.4 Senditivity analysis

Since each policy unit has different perception of the criterion, they give importance to
each criterion with different weight and it cause the different of ranking results. This
section is devoted to investigate the effect of changing weight set to ranking of the road
projects.

4.4.1 Methodology

12 weight sets of the lowest policy units were applied to see how the ranking of the road
change with different weight set and compare with the original ranking result.

1. Grouping by the lowest policy units; 12 towns.
2. Grouping by the characteristic of area: city area, flat area and mountainous area.
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4.4.2 Result
1. Grouping by the lowest policy units. 12 towns.

The ranking position of each road project varies widely by the changing of weight set of
each town. From the table comparison of ranking show that minimum and maximum
ranking opposition of the projects is very wide. As represent by standard deviation, the
overal average of standard deviation is about 32 positions. For the improvement score
aspect, it also differs as the ranking by the overall average score of standard deviation is
about 0.37 point. The details are shown in appendix 5.

2. Grouping by the characteristic of area: city area, flat area and mountainous area.

In contrast to the previous results, the variation of ranking position and score is much
lower than the results of grouping by lowest policy units. The standard deviation of
ranking position and score is very low as the difference between maximum and minimum
of ranking. The overall average of standard deviation of ranking position is about 4.24
positions, while the scorés one is about 0.08 points. The detail of results are shown in
appendix 6.

4.4.3 Discussion and conclusion of sensitivity analysis

The cause that ranking position and improvement score vary widely in grouping by the
lowest policy units is the difference of weight set. For instance, the weight of criteria 5,
support safety, varies from 45% (Matsuno) to 3% (Mima), 42% difference, especially, the
attribute score in this criterion varies from scale 1 to 5. Therefore, undoubtedly, score
varies broadly as in the results. While the variation of results in grouping by
characteristic of area is much less than the other grouping because the difference of

weight set is very small.

4.4.4 Problemof the weight diversion

Refer to the table of weight set comparison; the weight sets of towns are too different,
even though they are neighboring and located in the same characteristic area as in table
4.4,

Table 4.4 Weight comparison in mountainous area

Yoshida Mima Hiromi Hiyoshi Matsuno
Safety 0.09 0.26 0.70 0.71 0.10
Vitality 0.30 0.64 0.10 0.14 0.70
Attractiveness 0.62 0.10 0.20 0.14 0.20
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4.4.5 Summary

As seen that the weight change, the position also change widely. Therefore, the accuracy
of the weighting is very important. It is one of the most crucial components of ranking.
The mistake from the weighting procedure by the procedure itself or the lack of
understanding of the decision makers are not alowed to occur, it will reduce the
correctness of the result.

4.5 Examination of weighting method

4.5.1 Theoriginal AHP

Criteria
level 1

Criteria
level 2

Decision making

Criteria
level 3

|
|

Alternatives

Option 2

Option 3

Figure 4.3 AHP theoretical structures

Table 4.5 AHP comparison

Criterion | Option 1 | Option2 | Option 3 | Option 4
Option 1 1 3 5
Option 2 3 5
Option 3 3
Option 4

The AHP is used for evaluate or prioritization the option by consider a number of criteria.
All the criteriain a same level ( refer to the figure 4.3 and table 4.5, from the top level
—criteria levd 1- to the bottom level —dlternatives) are compared by the relative
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importance as equal importance, weak importance, strong importance and demonstrated
importance, to calculate the overal score of each alternative by using eigen value.

4.5.1.1 The weighting method in the original study

[ Criteria
i level 1
| | \ |
1| level 2
! I | | | | | |
| Criteria
i level 3
No relative comparison among the alternatives
I sososomooosooosooosoooooooooooos Additive model
i Alternative ﬁ)gd projects 1 to Attribute score was given by value function model
Figure 4.4 Evaluation structure of original study.
Table 4.6 an example of additive part of the original study
Score 1 3 5
The number of the The number of the The number of the
descrini injured per 100,000 injured per 100,000 injured per 100,000
lescription
people equal or lower people equal or lower people greater than
than 912.3 than 928.8 928.8

4.5.2 An example of attribute score which was given by the national government

Contrast to the original AHP, the study of national government cannot do relative
comparison in the bottom level, aternative level, because, there were 118 alternatives
which 7021 times of comparson are needed. Therefore, the government make a
evaluation model as combination between AHP (from criteria level 13) and additive
model (attribute score of aternatives) as in table 4.6 for the ease of comparison in the
bottom level. However, the combination cannot go together because AHP derive value
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form the relative importance between option while, additive model derive value from
reference impact ranges; therefore, the using combination between AHP and additive
model is not an effective method.

4.5.3 Additive value

This evaluation model compare the weight of importance refer to the range of impact.
The additive model values weights have no absolute or intrinsic meaning. Therefore, it is
meaningless to derive them without reference impact ranges as Keeney'® clearly
explained the issue in the most common critical mistake:

“There is one mistake that is very commonly made in prioritizing objectives. Unfortunately, this mistake
is sometimes the basis for poor decision making. It is always a basis for poor information. As an

illustration, consider an air pollution problemwhere the concernsare air pollution concentrations and the
costs of regulating air pollution emissions. Administrators, regulators, and members of the public are
asked questions such us 'In this air pollution problem, which is more important, costs or pollutant

concentrations?' Almost anyone will answer such a question. They will even answer when asked how much
mor e important the state 'more important' objectiveis. For instance, a respondent might state that pollutant

concentrations are three times as important as costs. While the sentiment of this statement may make sense,
it is completely useless for understanding values or for building a model of values. Does it mean, for
example, that lowering pollutant concentrations in a metropolitan area by one part per billion would be
worth the cost of $2 billion? The likely answer is'of course not.' Indeed, this answer would probably come
from the respondent who had just stated that pollutant concentrations were three times as important as
costs. When asked to clarify the apparent discrepancy, he or she would naturally state that the decreasein

air pollutionwas very small, only one part in a billion, and the cost was a very large $2 billion.

The point should now be clear. It is necessary to know how much the change in air pollution concentrations
will be and how much the costs of regulation will be in order to logically discuss and quantify the relative
importance of the two objectives.

Thiserror issignificant for two reasons. First, it doesn't really afford the in-depth appraisal of values that
should be done in important decision situations. If we are talking about the effects on the public health of
pollutant concentrations and billion-dollar expenditures, | personally don't want some administrator to

give two minutes of thought to the matter and state that pollutant concentrations are three times as
important as costs. Second, such judgements are often elicited from the public, concerned goups, or
legislators. Then decisionmaker s use these indications of relative importance in inappropriate ways.

If the value tradeoffs are done properly and address the question of how much of one specific attributeis
worth how much of another specific atribute, the insights from the analysis are greatly increased and the

likelihood of misuse of those judgmentsis greatly decreased.”

To correct the weights, it must be assessed with reference to impact ranges. One of the
method to assess the weights is trade-off procedure (Keeney and Raiffa*®) which has the
strongest theoretical foundation. The concept is to compare two options described on two
criteria; one option has the best impact on the first and the worst impact on the second
criterion, the other has the worst on the first and the best on the second criterion. By
choosing the preferred option out of the two options, the decision maker decides on the
more important criterion. Next, the critical step is the adjustment of the impact level in
order to yield indifference between the two options. This is typicaly done by either
worsening the chosen option in the best impact or improving the nortchosen option in the
worst impact.
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4.5.4 |llustration

Evaluate the relative importance between 2 criteria by trade-off as follows;
Criterion 1 (cl): safety improvement, sub criterion to control “the number of the
injured per 100,000 population less than 912.3 persons”.

Criterion 2 (c2): cohesion improvement between town and city, sub criterion to
“access Uwajima within 120 minutes from a town”.
The 2 criteria are expressed in value function as in the figures 4.5.

Figure 4.5 additive value models

Criterion 1 Criterion 2
5
5
4
o 4
e o 3
9 3
8 @
2
1
1 T T T 90 165
910 915 920 925 930
Acces time (minutes)
No. of injured from accident per 10,000 population
(persons)

Suppose there are 2 options as dternative 1, al, and aternative 2, a2, which are
composed of ¢l and c2 as follows in figure 4.6;

Figure 4.6 an example of Trade-off
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al = (930 persons, 90 minutes)

a2 = (910 persons, 165 minutes)

Suppose there are 2 options as al and a2, the weighting procedure may start froma
question like “Which option is more preferable between al1(930,90) and a2(910,165)?". If
the answer is a1(930,90) is more preferable, the next question for weighting procedure is
“Which x value such you are that indifferent between (x,90) and (910,165)”. Suppose the
answer is “x is roughly 920", the relative weight of importance between criterion ¢1 and
c2 can be calculated as follows;

Equation: value, v, of (920,90) is equal to (910,165); | isrelative importance.

v(920,90) = v(910,165)
| v, (920) +1,v,(90) = ,v, (910) + ,v (165)
1,+5,=3,+1,
4,=2,
|, =05,

Therefore, the relative importance weight between c2 and ¢l is 50%.

As mentioned above, even though the trade off is more complex than AHP, it is worth to
do, especialy in group decison making, trade-off has advantage because it provide
information to decision makers to consider the weight at the same definition of criteria.

4.5.5 Summary of weighting method

Combination of AHP and additive modd is not a theoretically correct way of evaluation.
It is better to employ only 1 method whether AHP or additive model. For the multi-actor
decision making, additive model is preferable since it explain the definition of criteriain
guantity and quality term more than a group of words, while the AHP the word like
Safety can be perceived by different definition by different decision makers. Especialy,
AHP evaluate criteria importance from top to bottom; during consider the top level,
decision makers may not understand the sub criteria correctly while additive model just
go to compare the bottom level criteria directly to get more accuracy.
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Chapter 5: CONCLUSION AND FURTHER STUDY
5.1 Conclusion

In this study, there are some significant issues of that will be helpful to be a guideline of
transport project evaluation by MCA. The main components of MCA are (1) decision
makers and (2) evaluation model.

For the decision making that concern a number of interest groups, they should have
representative in the decison making group in order to speak for the benefit of groups,
monitor each other and have better communication to handle with conflicts anong the
groups The next question is “When and in which process the other interest groups should
be involved?’. The earlier and the more process the interest groups are involved, the
easier conflict problems are solved. On the other hand, if the other interest groups are not
involved or involved at the very last stage of decision making, when final result comes
out and the conflict occurs, they cannot change the result and it may be too late to solve
conflict problems. When the interest groups do not accept the result, they may boycott a
project and it may be cancelled that cause extensive lose.

For evaluation model aspect, weighting procedure is one of the most important elements
in MCA. Decision makers should pay a lot of attentionon weighting procedure. The
existing weighting procedure, which compares the importance without referring to the
range of impact, can cause the misunderstanding among the decison maker team,
because the individual perception of the criterion is different. Therefore, the decision
maker team should inform members how to rate attribute score, the difference between
the worst and the best in the criterion to confirm that all members of decision maker team
consider the same thing in weighting procedure.

5.2 Further study

This study only proposes the idea of using MCA properly to handle with conflict case.
In order to prove the proposal, it must be applied in the real situation.
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APPENDIX



1 2 3 4 5 6 7 8 9 10 [ 11 12 1 2 3 4 5 6 7 8
100|100 0.0063 | 0.0095 | 0.0514 | 0.2585 | 0.0787 | 0.1107 | 0.0037 | 0.2672 | 0.1502 | 0.0546 | 0.2868 | 0.2607 | 0.0063| 0.0095| 0.0514| 0.2585| 0.0787| 0.1107| 0.0037| 0.2672
1 0.0127| 0.0159| 0.1043| 0.0142| 0.0262| 0.0123| 0.0026| 0.0257
0 e soo ! 0.0382 | 0.0476 | 0.3128 | 0.0425 | 0.0787 | 0.0369 | 0.0077 | 0.0771 | 0.0501 | 0.1638 | 0.1379 | 0.0752 | 0.0127| 0.0159| 0.1043| 0.0142| 0.0262| 0.0123| 0.0026| 0.0257
100% 8 100% . 0.0127| 0.0159| 0.1043| 0.0142| 0.0262| 0.0123| 0.0026| 0.0257
80 E 800 E E 0.0155 | 0.0095 | 0.1268 | 0.1048 | 0.0262 | 0.0369 | 0.0018 | 0.0371 | 0.0501 | 0.0546 | 0.0663 | 0.0362 | 0.0155| 0.0095| 0.1268| 0.1048| 0.0262| 0.0369| 0.0018| 0.0371
2 3
0 1008 A 0.0028| 0.0548| 0.0227| 0.0548| 0.0612| 0.0249| 0.0189| 0.0611
3 100% 0.0083 | 0.1645 | 0.0681 | 0.1645 | 0.1837 | 0.0748 | 0.0568 | 0.1833 | 0.1204 | 0.273 | 0.1416 | 0.1789
P 0.0028| 0.0548| 0.0227| 0.0548| 0.0612| 0.0249| 0.0189| 0.0611
- 1o 5 100 0.0028| 0.0548| 0.0227| 0.0548| 0.0612| 0.0249| 0.0189| 0.0611
72 |10 8 8
72 0.0287| 0.009| 0.0472| 0.0222| 00204 0.1517| 0.0091| 0.0176
10 928
: 0.086 | 0.027 | 0.1416 | 0.0667 | 0.0612 | 0455 | 0.0273 | 0.0529 | 0.0579 | 0.091 |0.0681| 0086 | 5287l 0.000| 0.0472| 0.0222| 00204| 0.1517] 0.0091! 00176
o 3o o ' 0.0287| 0.009| 0.0472| 0.0222| 00204 0.1517| 0.0091| 0.0176
178 0.1031| 0.0597| 0.0101| 0.0807| 0.0298| 0.0402| 0.1314| 0.0619
0.2061 | 0.1194 | 0.0202 | 0.1614 | 0.0595 | 0.0804 | 0.2628 | 0.1237 | 0.1607 | 0.0589 | 0.1137 | 0.1453
40
0.1031| 0.0597| 0.0101| 0.0807| 0.0298| 0.0402| 0.1314| 0.0619
185 1 0.0206| 0.1792| 0.0304| 0.0162| 0.1488| 0.0134| 0.1314| 0.0124
0.0412 | 0.3583 | 0.0607 | 0.0323 | 0.2976 | 0.0268 | 0.2628 | 0.0247 | 0.1607 | 0.0196 | 0.0379 | 0.0484
60 88 0.0206| 0.1792| 0.0304| 0.0162| 0.1488| 0.0134| 0.1314| 0.0124
1o Lo 10 0.0165| 0.0531| 0.0054| 0.0215| 0.0238| 0.0119| 0.0584| 0.0495
0.0495 | 0.1592 | 0.0162 | 0.0646 | 0.0714 | 0.0357 | 0.1752 | 0.1484 | 0.1071 | 0.0262 | 0.0505 | 00646 |-0:01651 0.05311 0.0054} 00215 0.0238| 0.0119| 0.0584} 0.0495
km/h 27 /
km/h . 0.0165| 0.0531| 0.0054| 0.0215| 0.0238| 0.0119| 0.0584| 0.0495
m
20 20 0.1311| 0.0222| 0.0096| 0.009| 0.0303| 0.0068| 0.0091| 0.0085
88
03933 | 0.0667 | 0.0289 | 0.027 | 0.091 | 0.0204 | 0.0273 | 0.0254 | 0.0476 | 0.1509 | 0.0131 | 00141 | 0.1311| 0.0222| 0.0096| 0.009| 0.0303| 0.0068| 0.0091| 0.0085
S 0.1311| 0.0222| 0.0096| 0.009| 0.0303| 0.0068| 0.0091| 0.0085
0.0647 | 0.027 | 0.0866 | 0.0667 | 0.015 | 0.0612 | 0.1181 | 0.0073 | 0.0476 | 0.0349 | 0.0273 | 0.0294 | 0.0647| 0.027| 0.0866| 0.0667| 0.015| 0.0612| 0.1181| 0.0073
0.1118 | 0.0007 | 0.0607 | 0.007 | 0.0168 | 0.0195 | 0.0159 | 0.0309 | 0.0204 | 0.0349 | 0.0332 | 0.0357 | 0.1118| 0.0007| 0.0607| 0.007| 0.0168| 0.0195| 0.0159| 0.0309
100 100 100 , 0.0161| 0.0014| 0.0042| 0.0014| 0.0084| 0.0068| 0.0166| 0.0074
- 0.0322 | 0.0028 | 0.0084 | 0.0028 | 0.0168 | 0.0135 | 0.0332 | 0.0148 | 0.0204 | 0.0294 | 0.0159 | 0.0172
0.0161| 0.0014| 0.0042| 0.0014| 0.0084| 0.0068| 0.0166| 0.0074
0.0155 | 0.0011 | 0.0175 | 0.0011 | 0.0034 | 0.0282 | 0.0077 | 0.0071 | 0.0068 | 0.0083 | 0.0077 | 0.0083 | 0.0155| 0.0011| 0.0175| 0.0011| 0.0034| 0.0282| 0.0077| 0.0071

Appendix 1




1040 1041 1042 1042 1043 1044 1045 1046 1047 1047 1048 1049 1050 1051 1052 1053 11048 11049

9 10 11 12 12 12 9 11 9 8 7 7 5 7 5 5 5 5 1 1 5 5
0.1502| 0.0546( 0.2868 0.2607 0.00 0.00 0.15 0.29 0.15 0.27 0.00 0.02 0.39 0.02 0.39 0.39 0.08 0.08 0.01 0.00 0.00 0.00
0.0167| 0.0546( 0.046( 0.025067 0.03 0.03 0.02 0.05 0.02 0.03 0.00 0.00 0.03 0.00 0.03 0.03 0.03 0.03 0.01 0.01 0.13 0.13
0.0167| 0.0546( 0.046( 0.025067 0.03 0.03 0.00 0.00 0.02 0.03 0.00 0.00 0.13 0.01 0.03 0.03 0.03 0.03 0.01 0.00 0.00 0.00
0.0167| 0.0546( 0.046( 0.025067 0.03 0.03 0.02 0.05 0.02 0.03 0.00 0.00 0.03 0.00 0.03 0.03 0.03 0.03 0.01 0.01 0.00 0.00
0.0501| 0.0546( 0.0663 0.0362 0.04 0.04 0.05 0.07 0.05 0.04 0.00 0.00 0.03 0.00 0.03 0.03 0.03 0.03 0.02 0.02 0.03 0.03
0.0401| 0.091f 0.0472( 0.059633 0.06 0.06 0.04 0.05 0.04 0.18 0.06 0.06 0.06 0.02 0.06 0.06 0.06 0.06 0.00 0.00 0.06 0.06
0.0401| 0.091( 0.0472( 0.059633 0.06 0.06 0.04 0.05 0.04 0.06 0.02 0.02 0.06 0.02 0.06 0.06 0.06 0.06 0.00 0.00 0.06 0.06
0.0401| 0.091f 0.0472( 0.059633 0.06 0.06 0.04 0.05 0.04 0.06 0.02 0.02 0.06 0.02 0.06 0.06 0.06 0.06 0.00 0.00 0.06 0.06
0.0193| 0.0303( 0.0227( 0.028667 0.14 0.14 0.02 0.02 0.02 0.02 0.05 0.05 0.02 0.05 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02
0.0193| 0.0303( 0.0227( 0.028667 0.03 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.02 0.02 0.14 0.14 0.02 0.02
0.0193| 0.0303( 0.0227( 0.028667 0.03 0.03 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.01 0.02 0.02 0.02 0.02 0.03 0.14 0.10 0.02
0.0804( 0.0295( 0.0569( 0.07265 0.36 0.36 0.40 0.28 0.40 0.31 0.66 0.66 0.15 0.66 0.00 0.00 0.00 0.15 0.52 0.52 0.15 0.15
0.0804( 0.0295( 0.0569( 0.07265 0.00 0.36 0.40 0.28 0.40 0.31 0.66 0.66 0.09 0.39 0.00 0.03 0.03 0.03 0.10 0.00 0.09 0.09
0.0804| 0.0098( 0.019 0.0242 0.12 0.12 0.40 0.09 0.40 0.06 0.66 0.66 0.74 0.66 0.00 0.00 0.00 0.74 0.10 0.10 0.74 0.74
0.0804| 0.0098( 0.019 0.0242 0.00 0.07 0.24 0.06 0.24 0.04 0.39 0.39 0.45 0.39 0.00 0.45 0.15 0.15 0.02 0.00 0.45 0.45
0.0357( 0.0087( 0.0168( 0.021533 0.02 0.02 0.11 0.05 0.04 0.05 0.06 0.18 0.00 0.29 0.00 0.00 0.00 0.00 0.05 0.05 0.00 0.00
0.0357| 0.0087[ 0.0168| 0.021533 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00
0.0357( 0.0087( 0.0168( 0.021533 0.02 0.02 0.11 0.05 0.04 0.05 0.06 0.06 0.00 0.29 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.00
0.0159| 0.0503( 0.0044 0.0047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.15 0.03 0.03 0.03 0.00 0.00 0.03 0.03
0.0159| 0.0503( 0.0044 0.0047 0.00 0.01 0.05 0.01 0.05 0.03 0.03 0.03 0.09 0.03 0.00 0.03 0.03 0.03 0.13 0.00 0.09 0.09
0.0159| 0.0503( 0.0044 0.0047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.03 0.03 0.03 0.03 0.00 0.00 0.03 0.15
0.0476| 0.0349( 0.0273 0.0294 0.03 0.15 0.24 0.14 0.14 0.02 0.00 0.35 0.02 0.12 0.08 0.05 0.02 0.00 0.06 0.00 0.02 0.00
0.0204| 0.0349( 0.0332 0.0357 0.00 0.00 0.02 0.03 0.00 0.00 0.00 0.02 0.02 0.02 0.08 0.02 0.02 0.00 0.11 0.00 0.02 0.02
0.0102| 0.0147( 0.008 0.0086 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.01 0.01 0.00 0.01 0.02 0.02 0.01 0.01
0.0102| 0.0147( 0.008 0.0086 0.00 0.00 0.05 0.04 0.05 0.04 0.08 0.08 0.04 0.08 0.03 0.03 0.00 0.04 0.08 0.08 0.04 0.04
0.0068| 0.0083( 0.0077 0.0083 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.04 0.02 0.02 0.02 0.02 0.00 0.00 0.02 0.02
1040 1041 1042 1042 1043 1044 1045 1046 1047 1047 1048 1049 1050 1051 1052 1053 11048 11049

1.05 1.62 2.44 171 2.20 1.65 2.78 3.28 2.65 3.14 113 142 0.75 1.66 1.56 1.15 2.16 2.19

Appendix 1




11050 1094 1095 1123 1124 1124 1125 1126 1126 1127 1137 1145 1146 1146 1152 64005 64006 4010 4011
5 4 4 5 5 3 3 3 4 5 1 6 3 6 3 7 7 11 11
0.08 0.00 0.00 0.00 0.08 0.05 0.26 0.26 1.29 0.00 0.00 0.55 0.05 0.11 0.26 0.00 0.00 0.00 0.00
0.13 0.01 0.01 0.03 0.03 0.10 0.10 0.10 0.01 0.03 0.01 0.01 0.10 0.01 0.10 0.00 0.01 0.05 0.05
0.00 0.00 0.00 0.03 0.03 0.10 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00
0.00 0.01 0.01 0.03 0.08 0.31 0.10 0.10 0.01 0.03 0.06 0.06 0.10 0.01 0.52 0.01 0.00 0.23 0.05
0.03 0.10 0.10 0.03 0.03 0.13 0.13 0.13 0.10 0.03 0.08 0.04 0.13 0.04 0.63 0.01 0.00 0.07 0.07
0.06 0.27 0.16 0.06 0.06 0.02 0.02 0.07 0.16 0.06 0.01 0.07 0.02 0.02 0.07 0.06 0.02 0.05 0.05
0.06 0.27 0.05 0.06 0.06 0.02 0.02 0.02 0.05 0.06 0.00 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.05
0.06 0.27 0.05 0.06 0.06 0.02 0.02 0.02 0.05 0.06 0.00 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.05
0.02 0.11 0.11 0.02 0.02 0.24 0.24 0.24 0.11 0.02 0.03 0.15 0.24 0.15 0.24 0.05 0.05 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.02 0.02 0.14 0.15 0.05 0.15 0.05 0.01 0.01 0.02 0.02
0.10 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.02 0.02 0.14 0.15 0.05 0.15 0.24 0.05 0.01 0.11 0.02
0.15 0.00 0.08 0.00 0.09 0.03 0.00 0.00 0.00 0.00 0.00 0.12 0.03 0.12 0.03 0.00 0.00 0.00 0.00
0.03 0.00 0.08 0.03 0.03 0.01 0.01 0.01 0.08 0.03 0.00 0.04 0.01 0.04 0.01 0.00 0.00 0.00 0.00
0.74 0.00 0.05 0.00 0.45 0.09 0.00 0.00 0.00 0.00 0.00 0.04 0.09 0.04 0.09 0.00 0.00 0.00 0.00
0.15 0.00 0.02 0.15 0.15 0.03 0.03 0.03 0.02 0.15 0.00 0.01 0.03 0.01 0.03 0.00 0.00 0.00 0.00
0.00 0.02 0.02 0.00 0.00 0.01 0.01 0.01 0.02 0.00 0.05 0.01 0.01 0.01 0.01 0.06 0.06 0.02 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.02 0.02 0.00 0.00 0.01 0.01 0.01 0.02 0.00 0.05 0.01 0.01 0.01 0.01 0.06 0.06 0.08 0.02
0.03 0.00 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.00 0.00 0.03 0.03 0.01 0.01 0.01 0.01 0.03 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00
0.03 0.00 0.00 0.03 0.03 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.00 0.07 0.00 0.05 0.26 0.00 0.26 0.20 0.02 0.00 0.06 0.09 0.06 0.09 0.00 0.12 0.00 0.00
0.02 0.00 0.00 0.02 0.08 0.30 0.00 0.06 0.01 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00
0.01 0.00 0.00 0.01 0.03 0.01 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.01 0.00 0.00 0.02 0.00 0.00
0.04 0.00 0.00 0.03 0.03 0.01 0.00 0.00 0.00 0.03 0.00 0.02 0.01 0.02 0.00 0.00 0.08 0.00 0.00
0.02 0.00 0.00 0.00 0.02 0.09 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11050 1094 1095 1123 1124 1124 1125 1126 1126 1127 1137 1145 1146 1146 1152 64005 64006 4010 4011
1.82 1.15 0.90 0.67 1.48 1.96 1.05 142 2.21 0.68 0.58 1.60 1.07 1.04 2.48 0.34 0.47 0.79 0.40

Appendix 1




44002 4057 4057 64060 64060 64061 4064 4065 4066 44008 64085 64085 64086 64086 4102 4102 4102 66002 6003 6123
11 2 1 10 11 10 5 5 7 5 5 7 11 7 5 2 3 6 6 5
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.29 0.00 0.08 0.01 0.05 0.00 0.00 0.00
0.23 0.02 0.01 0.05 0.05 0.05 0.03 0.03 0.00 0.13 0.03 0.00 0.05 0.00 0.03 0.02 0.10 0.01 0.06 0.03
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.08 0.06 0.27 0.23 0.27 0.08 0.13 0.01 0.00 0.13 0.01 0.23 0.01 0.03 0.02 0.10 0.06 0.00 0.03
0.07 0.05 0.08 0.27 0.33 0.05 0.03 0.08 0.01 0.13 0.13 0.01 0.33 0.01 0.03 0.01 0.13 0.18 0.04 0.03
0.14 0.05 0.00 0.27 0.05 0.27 0.06 0.06 0.02 0.06 0.06 0.06 0.05 0.06 0.06 0.05 0.02 0.07 0.07 0.06
0.05 0.05 0.00 0.09 0.05 0.46 0.06 0.06 0.02 0.06 0.06 0.02 0.24 0.02 0.06 0.05 0.02 0.02 0.02 0.06
0.05 0.05 0.00 0.09 0.05 0.27 0.06 0.06 0.02 0.06 0.06 0.02 0.14 0.02 0.06 0.05 0.02 0.02 0.02 0.06
0.02 0.01 0.03 0.03 0.02 0.03 0.02 0.02 0.05 0.02 0.02 0.05 0.02 0.05 0.02 0.01 0.24 0.15 0.15 0.02
0.02 0.01 0.14 0.03 0.02 0.03 0.02 0.02 0.01 0.02 0.02 0.01 0.02 0.01 0.02 0.01 0.05 0.15 0.15 0.02
0.11 0.05 0.14 0.15 0.11 0.15 0.02 0.02 0.05 0.10 0.10 0.05 0.11 0.05 0.02 0.01 0.05 0.76 0.76 0.02
0.00 0.18 0.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.18 0.03 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.06 0.01 0.00 0.00 0.00
0.00 0.54 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.54 0.09 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.18 0.03 0.00 0.00 0.45
0.05 0.05 0.02 0.01 0.02 0.01 0.00 0.00 0.06 0.00 0.00 0.18 0.02 0.06 0.00 0.05 0.00 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.05 0.02 0.04 0.08 0.03 0.00 0.00 0.06 0.00 0.00 0.18 0.05 0.18 0.00 0.05 0.00 0.04 0.04 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.03 0.03 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.03
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.00 0.03 0.03 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.15
0.00 0.03 0.06 0.00 0.00 0.03 0.02 0.02 0.12 0.00 0.02 0.12 0.03 0.12 0.02 0.03 0.09 0.00 0.00 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.03 0.02 0.02 0.00 0.06 0.00 0.00 0.02
0.00 0.01 0.08 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.04 0.08 0.04 0.08 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.04 0.08 0.04 0.08 0.03 0.00 0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.09 0.00 0.00 0.02
44002 4057 4057 64060 64060 64061 4064 4065 4066 44008 64085 64085 64086 64086 4102 4102 4102 66002 6003 6123
0.79 1.23 1.07 1.32 1.01 1.69 0.49 0.56 0.55 0.67 0.85 0.86 1.69 0.76 1.29 1.36 121 1.49 1.33 1.03

Appendix 1




6124 66125 66125 6126 66127 6128 66129 66129 46042 46043 66130 6131 6131 46044 46044 66132 66132 46018

5 5 6 1 1 1 1 5 2 2 2 1 2 3 4 3 6 3
0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.39 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.26 0.55 0.00
0.03 0.03 0.01 0.01 0.01 0.01 0.01 0.03 0.08 0.02 0.02 0.01 0.02 0.10 0.01 0.52 0.06 0.10
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.13 0.06 0.06 0.04 0.06 0.06 0.13 0.00 0.02 0.05 0.06 0.08 0.52 0.07 0.00 0.00 0.10
0.13 0.13 0.18 0.05 0.02 0.08 0.08 0.13 0.01 0.01 0.01 0.02 0.01 0.38 0.31 0.13 0.04 0.13
0.06 0.06 0.07 0.00 0.00 0.00 0.00 0.06 0.05 0.05 0.05 0.00 0.05 0.07 0.16 0.07 0.02 0.02
0.06 0.06 0.02 0.00 0.00 0.00 0.00 0.06 0.05 0.05 0.05 0.00 0.05 0.02 0.27 0.02 0.02 0.02
0.06 0.06 0.02 0.00 0.00 0.00 0.00 0.06 0.05 0.05 0.05 0.00 0.05 0.02 0.16 0.02 0.02 0.02
0.02 0.02 0.15 0.03 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.03 0.01 0.24 0.11 0.24 0.15 0.24
0.02 0.02 0.15 0.14 0.14 0.14 0.14 0.02 0.01 0.01 0.01 0.14 0.01 0.05 0.02 0.05 0.15 0.05
0.10 0.10 0.76 0.14 0.03 0.14 0.14 0.10 0.05 0.01 0.01 0.14 0.05 0.24 0.11 0.24 0.76 0.24
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.03 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.15 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.00 0.05 0.05 0.05 0.02 0.05 0.01 0.02 0.01 0.01 0.01
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.01 0.02 0.08 0.05 0.08 0.00 0.27 0.27 0.05 0.02 0.05 0.01 0.02 0.02 0.04 0.03
0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.09 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.03 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.02 0.06 0.00 0.06 0.00 0.19 0.05 0.00 0.00 0.00 0.19 0.08 0.00 0.00 0.00 0.00 0.00
0.05 0.00 0.00 0.00 0.11 0.00 0.11 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.02 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.00 0.00 0.00 0.00 0.00 0.08 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6124 66125 66125 6126 66127 6128 66129 66129 46042 46043 66130 6131 6131 46044 46044 66132 66132 46018
0.76 0.69 153 0.48 0.55 0.54 1.64 1.48 0.63 0.55 0.64 0.64 0.52 1.65 1.29 1.62 1.86 0.96
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66133 66133 6134 6134 6134 56135 6136 66137 6138 56138 56148 46049| 66139 6140) 66141 66141 6142 6142 6143 6143 66144
2 3 5 2 3 4 4 7 7 7 5 5 8 9 9 10 9 11 9 11 11
0.00 0.00 0.08 0.01 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.29 0.15 0.29 0.00
0.02 0.10 0.03 0.02 0.10 0.07 0.01 0.00 0.00 0.01 0.13 0.13 0.03 0.02 0.08 0.27 0.02 0.05 0.02 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.00 0.00 0.00
0.08 0.52 0.13 0.08 0.52 0.00 0.07 0.01 0.01 0.00 0.00 0.00 0.13 0.08 0.00 0.00 0.08 0.23 0.08 0.23 0.23
0.03 0.38 0.13 0.05 0.63 0.00 0.52 0.01 0.01 0.00 0.13 0.13 0.11 0.25 0.25 0.27 0.25 0.33 0.25 0.33 0.33
0.05 0.07 0.06 0.05 0.02 0.05 0.27 0.06 0.06 0.02 0.18 0.18 0.18 0.12 0.04 0.27 0.04 0.05 0.04 0.14 0.05
0.05 0.02 0.06 0.05 0.02 0.05 0.27 0.02 0.02 0.02 0.18 0.18 0.31 0.04 0.04 0.09 0.04 0.05 0.04 0.05 0.05
0.05 0.02 0.06 0.05 0.02 0.05 0.27 0.02 0.02 0.02 0.18 0.18 0.31 0.04 0.04 0.09 0.04 0.05 0.04 0.05 0.05
0.01 0.24 0.02 0.01 0.24 0.11 0.11 0.05 0.05 0.05 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
0.01 0.05 0.02 0.01 0.05 0.02 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02
0.05 0.24 0.02 0.01 0.05 0.11 0.11 0.05 0.05 0.05 0.10 0.10 0.09 0.10 0.10 0.15 0.02 0.02 0.10 0.11 0.11
0.00 0.00 0.09 0.18 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.28 0.00
0.00 0.00 0.03 0.06 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.28 0.40 0.28 0.00
0.00 0.00 0.45 0.54 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.09 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.06 0.24 0.06 0.00
0.05 0.01 0.00 0.05 0.00 0.00 0.02 0.06 0.06 0.06 0.00 0.00 0.05 0.11 0.04 0.01 0.18 0.08 0.11 0.05 0.05
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.01 0.00 0.05 0.00 0.00 0.02 0.18 0.06 0.06 0.00 0.00 0.15 0.11 0.11 0.03 0.04 0.02 0.18 0.08 0.05
0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.03 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.01 0.05 0.01 0.00
0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.09 0.05 0.08 0.26 0.00 0.07 0.00 0.12 0.00 0.02 0.02 0.01 0.00 0.00 0.00 0.05 0.03 0.05 0.03 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.04 0.01 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.03 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.02 0.01 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
66133 66133 6134 6134 6134 56135 6136 66137 6138 56138 56148 46049| 66139 6140) 66141 66141 6142 6142 6143 6143 66144
0.48 1.74 1.40 1.35 2.23 0.48 1.79 0.45 0.45 0.29 0.97 1.03 142 0.90 0.73 1.25 1.65 1.63 2.58 2.18 1.01
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6145 6145 66146 46050 66157 6158 6158 66159 6160 46019/ 56161 66161 6162 66163 66163 66163 66173 6188 56188
11 12 10 5 1 2 3 3 6 7 7 7 7 9 10 11 12 5 5
0.29 0.26 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.05 0.03 0.05 0.13 0.01 0.08 0.52 0.10 0.06 0.01 0.01 0.00 0.01 0.02 0.05 0.05 0.03 0.03 0.13
0.05 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.23 0.13 0.27 0.00 0.06 0.00 0.00 0.10 0.00 0.00 0.00 0.01 0.00 0.02 0.05 0.05 0.13 0.08 0.00
0.33 0.18 0.27 0.13 0.02 0.01 0.13 0.13 0.18 0.00 0.00 0.01 0.01 0.05 0.05 0.07 0.18 0.03 0.00
0.05 0.06 0.46 0.18 0.00 0.05 0.02 0.02 0.07 0.06 0.02 0.06 0.06 0.04 0.09 0.05 0.30 0.06 0.06
0.05 0.06 0.46 0.18 0.00 0.05 0.02 0.02 0.02 0.09 0.02 0.09 0.02 0.04 0.09 0.05 0.30 0.31 0.06
0.05 0.06 0.27 0.18 0.00 0.05 0.02 0.02 0.02 0.09 0.02 0.06 0.02 0.04 0.09 0.05 0.30 0.18 0.06
0.02 0.14 0.03 0.02 0.03 0.01 0.24 0.24 0.15 0.05 0.05 0.05 0.05 0.02 0.03 0.02 0.14 0.02 0.02
0.02 0.03 0.03 0.02 0.14 0.01 0.05 0.05 0.15 0.01 0.01 0.01 0.01 0.02 0.03 0.02 0.03 0.02 0.02
0.11 0.14 0.15 0.10 0.14 0.05 0.24 0.24 0.76 0.05 0.05 0.05 0.05 0.10 0.15 0.11 0.14 0.10 0.10
0.28 0.36 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.40 0.15 0.28 0.00 0.00 0.00
0.28 0.36 0.03 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.08 0.03 0.06 0.00 0.00 0.00
0.09 0.12 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.40 0.05 0.09 0.00 0.00 0.00
0.06 0.07 0.03 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.24 0.03 0.06 0.00 0.00 0.00
0.02 0.02 0.01 0.00 0.02 0.05 0.01 0.02 0.06 0.29 0.29 0.06 0.06 0.04 0.01 0.00 0.02 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.02 0.02 0.03 0.00 0.02 0.05 0.01 0.02 0.04 0.18 0.18 0.18 0.06 0.04 0.01 0.00 0.02 0.00 0.00
0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03
0.01 0.01 0.15 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.05 0.15 0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03
0.03 0.03 0.03 0.00 0.06 0.03 0.09 0.00 0.06 0.00 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.07 0.04 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6145 6145 66146 46050 66157 6158 6158 66159 6160 46019/ 56161 66161 6162 66163 66163 66163 66173 6188 56188
2.07 2.15 2.28 114 0.61 0.45 1.33 1.18 1.59 0.83 0.64 0.68 0.33 1.64 1.16 1.01 1.58 0.89 0.52
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66189| 64012 46048

5 6 5
0.00 0.00 0.00
0.03 0.01 0.13
0.00 0.00 0.00
0.13 0.06 0.00
0.03 0.04 0.13
0.06 0.07 0.18
0.31 0.02 0.18
0.31 0.02 0.18
0.02 0.15 0.02
0.02 0.15 0.02
0.10 0.76 0.10
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.01 0.00
0.00 0.00 0.00
0.00 0.01 0.00
0.03 0.00 0.03
0.00 0.00 0.00
0.03 0.00 0.03
0.02 0.18 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

66189| 64012 46048

1.08 1.50 1.02
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314
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244
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2.23
221
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218| 13
2.16

215 15
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196| 17

182] 19

1.79] 20

174] 21

171 22

169| 23
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166| 25
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160[ 34
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1.58] 36

156| 37

153 38

150| 39
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142| 43

142 44

142| 45

140 46

136| 47

135 48

133] 49

1.33] 50

132] 51

129 52

129| 53

125 54

123| 55

121 56

118| 57

1.16[ 58

115| 59

1.15[ 60

114] 61

113 62

108| 63

107 64

107| 65

1.05[ 66

105| 67

1.04] 68

103] 69

1.03[ 70

102] 71

101 72

101] 73

101 74

097] 75

0.96] 76

090 77

0.90| 78

0.89] 79

0.86] 80

085 81

0.83] 82

0.79] 83

0.79] 84

0.76| 85

0.76] 86

0.75| 87

0.73| 88

0.69| 89

0.68] 90

1046
1047
1045
1047

66146

6134
1126

11049

11048

6145
6145

66132
11050

6136
66133

1042
64061
64086

46044

6142
1044
66163
66129

66132

1041
1145

66173

66125
64012

66002
66129

66139

1126
6134

6003
64060
46044

66141

4102
66159
66163

46050

1048
66189

4057

1146
46049

6123
46048

66163
64060
66144
56148
46018

6188
64085
64085
46019
44002

4010

6124
64086

66141
66125

1127
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79
80
81

82
83
84
85
86
87
88
89
90
91

92
93
94
95
96
97
98
99

068 91

0.67] 92

0.67] 93

0.64] 94

0.64| 95

0.64| 96

063 97

0.61] 98

0.58] 99

0.56| 100
0.55| 101

0.55] 102
0.55| 103
0.54| 104
0.52| 105
0.52] 106
0.49| 107
0.48| 108
0.48| 109
0.48] 110

047 111

0.45] 112

0.45| 113

0.45] 114

0.40| 115

0.34] 116

0.33| 117

0.29] 118

66161

1123
44008

66130
56161
46042
66157

46043
66127

4066
6128

56188

66133
56135

6126
64006

66137

6158
4011
64005

6162
56138
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New prioritization result, weight of
the new criterion =0.05

QLUITE Ul

. . . - No. of | Average
. Original equity New Original New Position o o
Road line name No. Census Town score balance score position | Position | change Ft)}:OJeCt In| position
critarion e town Change
6145|Ipponmatsu 2.15 5 2.30 15 12 3
1041 {Ipponmatsu 1.62 5 1.78 33 28 5
66173|Ipponmatst 1.58 5 1.76 36 30 6
1040{Ipponmatsu 1.05 5 1.25 67 60 7
21 4] 5.25]
4102|Mima 1.36 3 1.45 47 47 0
6134|Mima 1.35 3 1.43 48 49 -1
4057|Mima 1.23 3 1.32 55 56 -1
66130{Mima 0.64 3 0.76 95 91 4
46042|Mima 0.63 3 0.75 97 93 4
46043|Mima 0.55 3 0.67 101 101 0
6131|Mima 0.52 3 0.64 105 105 0
66133|Mima 0.48 3 0.61 108 107 1
6158|Mima 0.45 3 0.58 114 113 1
8 9] 0.89]
1044 |Uchiumi 1.65 5 1.82 28 24 4
66139|Uchiumi 1.42 5 1.60 44 39 5
9 2] 4.50]
66129|Yoshida 1.64 3 1.71 30 32 -2
1052]|Yoshida 1.56 3 1.64 37 36 1
1053|Yoshida 1.15 3 1.24 60 61 -1
4057|Yoshida 1.07 3 1.17 64 65 -1
6131|Yoshida 0.64 3 0.76 94 89 5
66157|Yoshida 0.61 3 0.73 98 94 4
1137]|Yoshida 0.58 3 0.70 99 97 2
66127|Yoshida 0.55 3 0.67 102 102 0
6128|Yoshida 0.54 3 0.67 104 104 0
6126]Yoshida 0.48 3 0.61 110 108 2
10 10] 1.00|
6143|Johen | 2.18| 5] 2.32] 13] 11 2
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6145|Johen 2.07 5 2.21 16 14 2
1042]|Johen 171 5 1.87 22 20 2
64086|Johen 1.69 5 1.85 24 22 2
6142|Johen 1.63 5 1.80 31 26 5
66163|Johen 1.01 5 1.21 72 62 10
64060]|Johen 1.01 5 1.21 73 63 10
66144]|Johen 1.01 5 1.21 74 64 10
44002]|Johen 0.79 5 1.00 83 78 5
4010(Johen 0.79 5 1.00 84 79 5
4011|Johen 0.40 5 0.63 115 106 9
62 11] 5.64|

1047|Uwashima 2.65 1 2.57 4 6 -2
11049|Uwashima 2.19 1 2.13 12 15 -3
11048|Uwashima 2.16 1 2.10 14 16 -2
11050{Uwashima 1.82 1 1.78 19 29 10
1051 |Uwashima 1.66 1 1.63 25 37 12
66129|Uwashima 1.48 1 1.46 41 45 -4
1124|Uwashima 1.48 1 1.46 42 46 -4
1049|Uwashima 142 1 1.40 43 52 -9
6134|Uwashima 1.40 1 1.38 46 53 -7
4102|Uwashima 1.29 1 1.28 53 58 -5
46050|Uwashima 1.14 1 1.13 61 69 -8
1048|Uwashima 1.13 1 1.13 62 70 -8
66189|Uwashima 1.08 1 1.07 63 73 10
46049|Uwashima 1.03 1 1.03 69 75 -6
6123|Uwashima 1.03 1 1.03 70 76 -6
46048 Uwashima 1.02 1 1.02 71 77 -6
56148|Uwashima 0.97 1 0.97 75 80 -5
6188|Uwashima 0.89 1 0.89 79 84 -5
64085|Uwashima 0.85 1 0.86 81 86 -5
6124|Uwashima 0.76 1 0.77 85 88 -3
1050|Uwashima 0.75 1 0.76 87 90 -3
66125|Uwashima 0.69 1 0.71 89 95 -6
1127|Uwashima 0.68 1 0.70 90 98 -8
1123|Uwashima 0.67 1 0.69 92 99 -7
44008|Uwashima 0.67 1 0.68 93 100 -7
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4065|Uwashima 0.56 1 0.58 100 112 -12
56188|Uwashima 0.52 1 0.54 106 114 -8
4064|Uwashima 0.49 1 0.51 107 115 -8
-179 28] -6.39|
1152|Hiromi 2.48 3 2.50 6 7 -1
6134[Hiromi 2.23 3 2.27 9 13 -4
1124|Hiromi 1.96 3 2.01 17 17 0
66133|Hiromi 1.74 3 1.80 21 27 -6
46044[Hiromi 1.65 3 1.72 26 31 -5
66132|Hiromi 1.62 3 1.69 32 33 -1
1126|Hiromi 1.42 3 1.50 45 43 2
6158[Hiromi 1.33 3 1.42 49 50 -1
4102[Hiromi 1.21 3 1.30 56 57 -1
66159|Hiromi 1.18 3 1.27 57 59 -2
1146|Hiromi 1.07 3 1.17 65 66 -1
1125|Hiromi 1.05 3 1.15 66 67 -1
46018[Hiromi 0.96 3 1.06 76 74 2
-19 13] -1.46]
6143[Misho 2.58 5 2.70 5 4 1
1042[Misho 2.44 5 2.57 7 5 2
1043[Misho 2.20 5 2.34 11 10 1
6142[Misho 1.65 5 1.82 27 23 4
66163|Misho 1.64 5 1.81 29 25 4
6140[Misho 0.90 5 1.11 77 71 6
66141|Misho 0.73 5 0.95 88 82 6
24 7] 3.43|
1126]Hiyoshi 2.21 5 2.35 10 9 1
6136[Hiyoshi 1.79 5 1.95 20 18 2
46044|Hiyoshi 1.29 5 1.48 52 44 8
1094 |Hiyoshi 1.15 5 1.35 59 55 4
1095|Hiyoshi 0.90 5 1.10 78 72 6
56135|Hiyoshi 0.48 5 0.71 109 96 13
34 6] 5.67|
66132|Matsuno 1.86 3 1.91 18 19 -1
1145|Matsuno 1.60 3 1.67 34 34 0
6160[Matsuno 1.59 3 1.66 35 35 0
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66125|Matsuno 1.53 3 1.60 38 38 0
64012 Matsuno 1.50 3 1.58 39 40 -1
66002|Matsuno 1.49 3 1.57 40 41 -1
6003[Matsuno 1.33 3 1.42 50 51 -1
1146|Matsuno 1.04 3 1.13 68 68 0

-4 8] -0.50]
1046] Tsujima 3.28 3 3.27 1 1 0
1047|Tsujima 3.14 3 3.14 2 2 0
1045| Tsujima 2.78 3 2.79 3 3 0
64085| Tsujima 0.86 3 0.96 80 81 -1
46019 Tsujima 0.83 3 0.93 82 83 -1
64086| Tsujima 0.76 3 0.87 86 85 1
66161|Tsujima 0.68 3 0.80 91 87 4
56161|Tsujima 0.64 3 0.76 96 92 4
4066/ Tsujima 0.55 3 0.67 103 103 0
64006| Tsujima 0.47 3 0.60 111 109 2
6138[ Tsujima 0.45 3 0.58 112 110 2
66137 Tsujima 0.45 3 0.58 113 111 2
64005| Tsujima 0.34 3 0.47 116 116 0
6162[Tsujima 0.33 3 0.47 117 117 0
56138 Tsujima 0.29 3 0.42 118 118 0

13 15] 0.87|
66146]Nishiumi 2.28 5 2.41 8 8 0
64061 [Nishiumi 1.69 5 1.86 23 21 2
64060 Nishiumi 1.32 5 1.50 51 42 9
66141[Nishiumi 1.25 5 1.44 54 48 6
66163[Nishiumi 1.16 5 1.35 58 54 4

21 5 4.20

0 118 23.08
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New prioritization result, weight of
the new criterion =0.10

- Score of - . No. of | Average
, Original : New Original New Position N o
Road line name No. Census Town equity balance " iy project in [ position
score criterion score position | Position | change the town | change
6145|Ipponmatsu 2.15 5 2.44 15 12 3
1041 {Ipponmatsu 1.62 5 1.95 33 27 6
66173|Ipponmatst 1.58 5 1.93 36 28 8
1040{Ipponmatsu 1.05 5 1.44 67 52 15
32 4] 8.00]
4102|Mima 1.36 3 1.53 47 48 -1
6134|Mima 1.35 3 1.51 48 49 -1
4057|Mima 1.23 3 141 55 56 -1
66130{Mima 0.64 3 0.88 95 89 6
46042|Mima 0.63 3 0.87 97 91 6
46043|Mima 0.55 3 0.80 101 96 5
6131|Mima 0.52 3 0.77 105 102 3
66133|Mima 0.48 3 0.74 108 103 5
6158|Mima 0.45 3 0.70 114 110 4
26 9] 2.89]
1044 |Uchiumi 1.65 5 1.98 28 23 5
66139|Uchiumi 1.42 5 1.78 44 31 13
18 2] 9.00]
66129|Yoshida 1.64 3 1.77 30 32 -2
1052|Yoshida 1.56 3 1.71 37 37 0
1053]|Yoshida 1.15 3 1.33 60 63 -3
4057|Yoshida 1.07 3 1.27 64 66 -2
6131|Yoshida 0.64 3 0.88 94 88 6
66157|Yoshida 0.61 3 0.85 98 94 4
1137]|Yoshida 0.58 3 0.82 99 95 4
66127|Yoshida 0.55 3 0.80 102 97 5
6128|Yoshida 0.54 3 0.79 104 99 5
6126]Yoshida 0.48 3 0.73 110 104 6
23 10] 2.30]
6143|Johen | 2.18| 5] 2.47| 13] 11 2
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6145]Johen 2.07 5 2.36 16 13 3
1042][Johen 1.71 5 2.04 22 19 3
64086[Johen 1.69 5 2.02 24 21 3
6142]Johen 1.63 5 1.97 31 26 5
66163]/Johen 1.01 5 141 72 55 17
64060[Johen 1.01 5 141 73 57 16
66144]Johen 1.01 5 141 74 58 16
44002]Johen 0.79 5 1.21 83 71 12
4010[Johen 0.79 5 1.21 84 72 12
4011[Johen 0.40 5 0.86 115 93 22
111 11] 10.09|

1047[Uwashima 2.65 1 2.48 4 9 -5
11049]Uwashima 2.19 1 2.07 12 16 -4
11048]Uwashima 2.16 1 2.05 14 18 -4
11050]{Uwashima 1.82 1 1.74 19 35 -16
1051[Uwashima 1.66 1 1.59 25 44 -19
66129]Uwashima 1.48 1 1.44 41 53 -12
1124]Uwashima 1.48 1 1.43 42 54 -12
1049[Uwashima 1.42 1 1.38 43 60 -17
6134]Uwashima 1.40 1 1.36 46 62 -16
4102[Uwashima 1.29 1 1.26 53 68 -15
46050]Uwashima 1.14 1 1.12 61 75 -14
1048[Uwashima 1.13 1 1.12 62 76 -14
66189[Uwashima 1.08 1 1.07 63 78 -15
46049]Uwashima 1.03 1 1.03 69 80 -11
6123]Uwashima 1.03 1 1.03 70 81 -11
46048  [Uwashima 1.02 1 1.02 71 82 -11
56148[Uwashima 0.97 1 0.97 75 84 -9
6188]Uwashima 0.89 1 0.90 79 87 -8
64085[Uwashima 0.85 1 0.87 81 92 -11
6124]Uwashima 0.76 1 0.78 85 100 -15
1050[Uwashima 0.75 1 0.77 87 101 -14
66125[Uwashima 0.69 1 0.72 89 106 -17
1127[Uwashima 0.68 1 0.72 90 107 -17
1123[Uwashima 0.67 1 0.70 92 111 -19
44008]Uwashima 0.67 1 0.70 93 112 -19
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4065|Uwashima 0.56 1 0.60 100 114 -14
56188|Uwashima 0.52 1 0.57 106 116 -10
4064|Uwashima 0.49 1 0.54 107 118 -11
-360 28]  -12.86|
1152|Hiromi 2.48 3 2.53 6 7 -1
6134[Hiromi 2.23 3 2.31 9 14 -5
1124]|Hiromi 1.96 3 2.06 17 17 0
66133|Hiromi 1.74 3 1.86 21 29 -8
46044[Hiromi 1.65 3 1.78 26 30 -4
66132|Hiromi 1.62 3 1.76 32 33 -1
1126|Hiromi 1.42 3 1.58 45 45 0
6158[Hiromi 1.33 3 1.50 49 50 -1
4102[Hiromi 1.21 3 1.39 56 59 -3
66159|Hiromi 1.18 3 1.36 57 61 -4
1146|Hiromi 1.07 3 1.26 65 67 -2
1125|Hiromi 1.05 3 1.25 66 69 -3
46018[Hiromi 0.96 3 1.16 76 73 3
-29 13] -2.23|
6143[Misho 2.58 5 2.83 5 3 2
1042[Misho 2.44 5 2.70 7 5 2
1043[Misho 2.20 5 2.48 11 10 1
6142[Misho 1.65 5 1.98 27 22 5
66163|Misho 1.64 5 1.98 29 24 5
6140[Misho 0.90 5 1.31 77 64 13
66141|Misho 0.73 5 1.16 88 74 14
42 7] 6.00|
1126]Hiyoshi 2.21 5 2.49 10 8 2
6136[Hiyoshi 1.79 5 211 20 15 5
46044|Hiyoshi 1.29 5 1.66 52 40 12
1094|Hiyoshi 1.15 5 1.54 59 47 12
1095|Hiyoshi 0.90 5 1.31 78 65 13
56135|Hiyoshi 0.48 5 0.93 109 85 24
68 6] 11.33]
66132|Matsuno 1.86 3 1.97 18 25 -7
1145|Matsuno 1.60 3 1.74 34 34 0
6160[Matsuno 1.59 3 1.73 35 36 -1
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66125|Matsuno 1.53 3 1.68 38 39 -1
64012 Matsuno 1.50 3 1.65 39 41 -2
66002|Matsuno 1.49 3 1.64 40 42 -2
6003[Matsuno 1.33 3 1.50 50 51 -1
1146|Matsuno 1.04 3 1.23 68 70 -2

-16 8| -2.00|
1046] Tsujima 3.28 3 3.25 1 1 0
1047|Tsujima 3.14 3 3.13 2 2 0
1045| Tsujima 2.78 3 2.80 3 4 -1
64085| Tsujima 0.86 3 1.07 80 77 3
46019 Tsujima 0.83 3 1.04 82 79 3
64086| Tsujima 0.76 3 0.98 86 83 3
66161|Tsujima 0.68 3 0.92 91 86 5
56161| Tsujima 0.64 3 0.87 96 90 6
4066/ Tsujima 0.55 3 0.79 103 98 5
64006| Tsujima 0.47 3 0.73 111 105 6
6138[ Tsujima 0.45 3 0.71 112 108 4
66137 Tsujima 0.45 3 0.71 113 109 4
64005| Tsujima 0.34 3 0.60 116 113 3
6162[Tsujima 0.33 3 0.60 117 115 2
56138 Tsujima 0.29 3 0.56 118 117 1

44 15] 2.93|
66146]Nishiumi 2.28 5 2.55 8 6 2
64061 [Nishiumi 1.69 5 2.03 23 20 3
64060 Nishiumi 1.32 5 1.69 51 38 13
66141[Nishiumi 1.25 5 1.62 54 43 11
66163[Nishiumi 1.16 5 1.54 58 46 12

41 5 8.20

0 118 43.66
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Ranking position by using the weight set of different town

. No.of - "
Road line Origina} Original
name Cegsu Town 1, score| | rank | Yoshida| mima | hiromi | hiyoshi | Uwajima|Matsuno| Tsujima | Uchiumi| Misho |nishiumi| Jouhen Ipptc;TJma g‘é‘;ﬁg; Max [ Min sd
1046|Tsujima 3.28 1 5 4 31 1 2 5 3 2 1 12 2 1 5 31 1] 599
1047|Tsujima 314 2 8 2 10 3 1 4 6 1 2 11 1 2 4 11 1] 259
1045|Tsujima 2.78 3 16 11 80 23 8 37 12 21 12 34 21 21 23 80 3| 17.43
1047|Uwashima [ 2.65 4 1 13 21 5 3 39 13 5 3 4 5 3 9 39 1] 820
6143|Misho 258 5 12 3 9 8 5 16 7 12 5 19 16 14 10 19 3] 529
1152|Hiromi 248 6 32 24 3 2 16 2 33 3 10 8 3 4 11 33 2[ 919
1042{Misho 244 7 3 5 63 16 10 57 1 19 7 43 19 19 21 63 1] 17.24
66146|Nishiumi 2.28 8 42 21 14 27 21 47 42 25 33 3 29 29 26 47 3] 1535
6134 [Hiromi 2.23 9 30 41 7 29 36 25 29 40 28 30 24 32 28 41 7] 14.82
1126|Hiyoshi 221 10 51 57 73 12 52 26 47 10 30 58 10 10 34 73 10| 22.95
1043|Misho 220 11 14 12 78 22 14 83 9 30 13 55 31 23 30 83 9 22.93
11049|Uwashima | 2.19 12 2 14 70 51 12 101 16 48 20 27 46 44 36[ 101 2| 26.07
6143|Johen 2.18 13 11 1 6 7 4 14 5 9 4 9 12 8 8 14 1] 389
11048|Uwashima | 2.16 14 7 15 52 42 13 38 14 47 18 33 42 33 28 52 7( 17.07
6145|Ipponmatsy  2.15 15 6 7 2 9 6 3 10 17 6 14 14 12 9 17 2| 484
6145|Johen 207 16 10 9 5 11 7 18 11 18 9 18 17 15 13 18 5] 6.10
1124[Hiromi 1.96 17 18 30 24 39 26 33 21 36 27 36 35 27 28 39 17] 14.26
66132|Matsuno 1.86 18 93 96 76 21 67 46 97 13 45 76 15 17 52 97 13| 34.60
11050|{Uwashima 1.82 19 19 20 56 38 22 41 20 39 21 45 37 31 31 56 19] 17.13
6136|Hiyoshi 179 20 70 44 8 28 28 8 60 26 49 1 27 26 30 70 1] 20.36
66133 |Hiromi 174 21 79 85 44 84 80 31 87 86 85 60 80 77 69 87 21| 3755
1042|Johen 171 22 4 6 64 17 11 58 2 20 8 44 20 20 23 64 2| 1758
64061 |Nishiumi 1.69 23 75 49 69 61 57 67 53 43 61 24 55 50 53 75 23| 28.01
64086|Johen 1.69 24 57 53 18 33 49 48 52 24 43 13 23 30 36 57 13| 20.16
1051 |{Uwashima 1.66 25 27 22 101 54 24 105 22 49 36 77 48 46 49 105 22| 31.25
46044 |Hiromi 1.65 26 95 92 54 87 82 35 106 87 88 67 84 80 76| 106 26| 40.79
6142[Misho 1.65 27 28 27 26 25 31 103 27 28 22 39 25 34 34 103 22| 22.02
1044|Uchiumi 1.65 28 13 8 75 19 9 73 8 23 11 35 22 22 27 75 8] 2013
66163|Misho 164 29 23 17 96 69 17 61 17 62 24 74 76 53 48 96 17| 30.05
66129|Yoshida 1.64 30 21 45 1 4 25 1 39 4 15 5 4 5 15 45 1] 12.60
6142|Johen 1.63 31 29 28 27 26 32 104 28 29 23 40 26 35 35 104 23| 22.45
66132|Hiromi 1.62 32 68 71 58 15 54 6 80 8 38 42 8 9 38 80 6] 2611
1041|Ipponmatsy  1.62 33 9 10 53 24 15 29 4 41 14 50 40 25 27 53 4] 16.74
1145|Matsuno 1.60 34 43 29 62 10 23 66 30 6 16 32 7 6 28 66 6] 1921
6160{Matsuno 159 35 77 55 47 52 70 69 54 50 60 64 64 71 59 77 35| 30.02
66173|Ipponmatsy 158 36 83 46 13 31 33 11 71 27 53 2 30 28 36 83 2| 2352
1052|Yoshida 1.56 37 22 16 79 36 20 44 15 22 17 68 36 24 34 79 15[ 21.28
66125|Matsuno 153 38 99 90 35 67 84 74 91 85 83 63 72 82 74 99 35[ 3891
64012 [Matsuno 150 39 86 86 66 91 92 80 58 100 92 72 93 90 80| 100 39| 41.43
66002|Matsuno 149 40 104 73 48 73 79 82 92 71 76 66 70 79 73] 104 40{ 37.86
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66129|Uwashima | 1.48 41 20 59 4 6 29 7 45 7 19 10 6 7 20 59 4] 15.63
1124[Uwashima | 1.48 42 15 31 41 44 30 91 24 44 37 41 39 38 40 91 15| 2278
1049({Uwashima | 1.42 43 36 50 68 18 35 63 44 15 26 65 13 16 38 68 13| 22.80

66139|Uchiumi 142 44 71 47 36 41 44 54 56 33 57 7 41 43 44 71 7| 23.82
1126{Hiromi 142 45 52 58 74 13 53 27 48 11 31 59 11 11 38 74 11] 2374
6134[Uwashima | 1.40 46 26 40 17 32 37 81 31 42 34 31 34 40 38 81 17] 20.93
4102|Mima 1.36 47 39 33 106 68 48 107 34 54 48 100 61 56 62| 107 33| 35.39
6134|Mima 135 48 34 36 19 30 39 79 25 37 29 37 28 36 37 79 19] 20.32
6158[Hiromi 1.33 49 92 105 81 102 107 42 96 106 109 98 104 101 92| 109 42| 47.83
6003|Matsuno 1.33 50 115 83 94 103 95 98 95 94 106 91 101 99 94| 115 50| 47.73

64060]Nishiumi 1.32 51 97 63 45 63 74 77 70 57 68 61 65 75 67 97 45| 33.93

46044 |Hiyoshi 1.29 52 91 54 39 49 56 19 88 45 63 17 45 47 51 91 17] 29.14
4102|Uwashima | 1.29 53 33 38 105 74 46 108 38 65 52 88 67 58 63| 108 33| 35.56

66141 |Nishiumi 1.25 54 107 " 57 76 83 84 94 75 81 69 79 85 79| 107 54| 39.83
4057|Mima 1.23 55 47 43 29 43 47 55 41 61 47 54 47 59 48 61 29| 2417
4102|Hiromi 121 56 35 39 85 60 43 52 37 56 46 86 52 48 53 86 35| 2840

66159|Hiromi 1.18 57 41 26 86 46 34 15 32 38 39 85 49 45 46 86 15| 26.39

66163|Nishiumi 116 58 24 18 97 70 18 62 18 63 25 75 " 54 51 97 18| 3122
1094 [Hiyoshi 115 59 116 51 108 66 55 76 82 46 70 20 73 52 67| 116 20| 37.52
1053(Yoshida 115 60 38 23 87 75 27 17 23 55 40 84 78 55 51 87 17] 30.28

46050|Uwashima | 1.14 61 37 62 43 48 59 70 107 59 65 15 56 66 58| 107 15| 31.77
1048[|Uwashima | 1.13 62 17 95 34 14 60 53 49 14 35 29 9 13 37 95 9| 2531

66189|Uwashima | 1.08 63 63 60 71 83 62 75 90 68 82 21 74 63 67 90 21| 35.06
4057]Yoshida 1.07 64 44 42 16 40 40 13 40 52 41 38 43 49 40 64 13| 2146
1146({Hiromi 1.07 65 45 32 103 57 42 60 35 53 44 94 60 51 57] 103 32| 3147
1125[Hiromi 1.05 66 74 76 104 20 63 49 68 16 42 92 18 18 54| 104 16| 33.73
1040|lpponmatsy 1.05 67 46 25 90 79 38 71 26 81 50 102 86 68 64| 102 25| 35.74
1146|Matsuno 1.04 68 48 34 114 72 51 109 36 64 54 106 75 60 69| 114 34| 3853

46049|Uwashima [ 1.03 69 60 67 38 45 64 65 98 67 66 22 53 62 60 98 22| 31.83
6123|Uwashima | 1.03 70 31 52 98 105 65 110 46 115 84 90 112 110 84] 115 31| 45.87

46048 |Uwashima | 1.02 71 67 70 49 53 66 72 112 69 74 26 59 67 66| 112 26| 34.93

66163|Johen 1.01 72 25 19 100 78 19 64 19 7 32 78 81 57 55| 100 19| 3374

64060|Johen 1.01 73 101 74 50 80 87 88 75 73 78 79 82 88 79] 101 50| 39.79

66144|Johen 1.01 74 102 75 51 81 88 89 76 74 79 80 83 89 80] 102 51| 40.28

56148|Uwashima | 0.97 75 105 72 40 47 68 68 101 70 73 28 54 65 67| 105 28| 36.00

46018|Hiromi 0.96 76 100 87 111 106 106 45 73 98 103 115 110 105 95| 115 45| 48.99
6140{Misho 0.90 77 98 64 46 64 75 78 69 58 69 62 66 76 69 98 46| 35.13
1095(Hiyoshi 0.90 78 65 35 107 89 50 87 43 93 59 99 98 83 76| 107 35| 40.74
6188[Uwashima | 0.89 79 76 78 99 96 72 95 113 88 100 52 95 86 87] 113 52| 44.23

64085| Tsujima 0.86 80 56 56 15 35 58 9 50 32 51 25 32 37 41 80 9| 2418

64085|Uwashima | 0.85 81 54 108 33 50 77 59 86 66 64 49 44 61 64| 108 33| 34.37

46019|Tsujima 0.83 82 81 37 7 59 41 20 51 31 58 16 50 42 50 82 16| 28.46

44002|Johen 0.79 83 111 68 91 99 89 97 72 82 96 89 99 96 90| 111 68| 45.26
4010|Johen 0.79 84 110 79 83 107 101 99 " 90 102 101 100 102 95| 110 77| 47.56
6124[Uwashima | 0.76 85 40 110 20 82 86 56 103 92 86 56 68 84 74] 110 20| 40.79

64086| Tsujima 0.76 86 50 65 11 37 61 10 55 34 55 23 33 39 43 86 10] 25.84
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1050{Uwashima | 0.75 87 49 93 110 94 90 111 66 95 87 104 91 87 90| 111 49| 45.77
66141|Misho 0.73 88 109 97 61 86 100 92 100 91 89 87 88 97 91] 109 61| 4567
66125|Uwashima | 0.69 89 61 112 42 85 97 86 111 104 95 71 87 98 88| 112 42| 4540

1127{Uwashima | 0.68 90 53 94 113 111 98 112 64 112 107 105 113 112 99| 113 53| 50.79
66161|Tsujima 0.68 91 66 48 12 34 45 12 57 35 56 6 38 41 42 91 6] 26.04

1123[|Uwashima | 0.67 92 55 98 116 113 103 116 83 113 110 110 114 114 103] 116 55| 5244
44008|Uwashima [ 0.67 93 58 113 55 88 104 93 116 105 101 73 89 100 91| 116 55| 47.09

6131[Yoshida 0.64 94 64 99 59 93 99 32 59 102 93 83 94 91 82] 102 32| 42.97
66130|Mima 0.64 95 103 82 115 97 93 114 78 89 94 116 92 92 97| 116 78| 48.67
56161|Tsujima 0.64 96 88 66 88 108 91 43 61 80 91 103 103 95 86 108 43| 44.23
46042|Mima 0.63 97 113 84 102 109 108 102 79 97 108 111 107 107 102] 113 79| 50.89
66157 Yoshida 0.61 98 69 103 67 100 94 36 74 101 97 81 96 93 85| 103 36| 44.23

1137{Yoshida 0.58 99 72 61 25 55 69 23 65 51 62 46 51 64 57 99 23| 31.16

4065|Uwashima | 0.56[ 100 82 114 82 101 112 115 114 111 111 96 105 113 104 115 82| 52.29
46043|Mima 0.55| 101 117 100 117 114 117 117 89 107 114 117 117 117 111 117 89| 55.46
66127 Yoshida 0.55| 102 78 81 92 104 105 96 62 96 98 108 106 104 95| 108 62| 47.79

4066 Tsujima 0.55| 103 59 101 23 71 81 21 67 84 71 53 63 73 67| 103 21| 37.16

6128(Yoshida 0.54| 104 84 89 32 7 85 34 93 78 " 70 71 81 75| 104 32| 39.65

6131|Mima 0.52| 105 87 102 72 98 110 90 63 108 105 97 102 106 96| 110 63| 48.38
56188|Uwashima | 0.52[ 106 85 115 112 117 115 106 118 117 117 113 116 116 112 118 85| 55.77

4064|Uwashima | 049 107 62 117 109 115 116 113 109 116 115 114 115 115 109| 117 62| 55.23
66133|Mima 0.48| 108 106 106 65 95 109 94 99 103 104 93 97 103 99| 109 65| 49.39
56135|Hiyoshi 0.48| 109 112 116 95 116 114 51 117 114 116 109 111 109 107] 117 51| 54.15

6126(Yoshida 0.48| 110 96 104 60 92 96 40 108 99 99 82 90 94 90| 110 40| 4651
64006 Tsujima 047 111 94 107 84 90 102 85 81 83 90 95 85 78 91] 111 78| 45.55

6138 Tsujima 0.45| 112 73 80 22 56 73 22 84 72 72 47 58 70 65| 112 22| 36.08
66137|Tsujima 0.45| 113 80 69 28 58 71 24 85 60 67 48 57 69 64| 113 24| 35.25

6158|Mima 0.45| 114 114 109 89 110 113 100 102 110 112 112 108 111 108] 114 89| 53.70

4011]Johen 0.40| 115 118 118 118 118 118 118 115 118 118 118 118 118 118] 118] 115| 58.36
64005| Tsujima 0.34| 116 89 88 30 62 76 28 104 76 75 51 62 72 71 116 28| 39.46

6162|Tsujima 0.33] 117 90 91 37 65 78 30 105 79 80 57 69 74 75| 117 30| 40.57
56138 Tsujima 0.29] 118 108 111 93 112 111 50 110 109 113 107 109 108 105] 118 50| 52.95

32.47
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Score Rank
Road line name ggn;llj Town U';Iml Origina City area Mountain Flat area | Overall | City area Mountainou Flat area | Overall Average Min rank [ Max rank sd
- conre ] | FANK y ous area y s area rank
1046 Tsujima 3.28 1 2.73 2.59 2.78 2.68 2 1 1 1 1 1 2 047
1047|Tsujima 314 2 2.79 2.56 2.78 2,67 1 2 2 2 2 1 2 047
1045 Tsujima 2.78 3 231 1.99 2.02 201 8 14 13 14 12 8 14 2.62
1047|Uwashima | 2.65 4 2.65 2.38 244 240 3 5 3 4 4 3 5 094
6143|Misho 2,58 5 248 2.36 2.30 2.34 5 6 5 6 5 5 6 047
1152|Hiromi 248 6 2.04 213 2.25 219 16 11 7 8 11 7 16 3.68
1042[Misho 244 7 2.27 2.20 2.14 217 10 8 10 9 9 8 10 0.94
66146|Nishiumi 2.28 8 1.90 175 173 174 21 19 20 21 20 19 21 0.82
6134 |Hiromi 2.23 9 1.42 1.70 1.58 1.65 36 23 32 24 30 23 36 5.44
1126|Hiyoshi 221 10 124 142 1.60 151 52 40 27 33 40 27 52 10.21
1043[Misho 2.20 11 2.15 1.97 1.93 1.95 14 15 15 15 15 14 15 047
11049|Uwashima| 2.19 12 219 184 1.66 175 12 18 21 20 17 12 21 3.74
6143|Johen 2.18 13 2.60 245 242 244 4 4 4 3 4 4 4 0.00
11048|Uwashima| 2.16 14 2.16 194 1.75 1.85 13 16 19 17 16 13 19 245
6145|Ipponmats| 2.15 15 2.46 245 2.28 237 6 3 6 5 5 3 6 141
6145|Johen 207 16 2.38 2.30 217 2.24 7 7 8 7 7 7 8 047
1124 [Hiromi 1.96 17 155 1.73 1.64 1.70 26 20 23 22 23 20 26 2.45
66132|Matsuno 1.86 18 0.99 112 1.38 125 67 68 47 54 61 47 68 9.67
11050|Uwashima | 1.82 19 1.82 171 1.62 1.67 22 22 24 23 23 22 24 0.94
6136 |Hiyoshi 179 20 1.49 161 1.66 1.63 28 26 22 25 25 22 28 249
66133 |Hiromi 1.74 21 0.83 1.09 0.98 1.04 80 74 78 77 77 74 80 2.49
1042|Johen 171 22 227 2.20 214 217 11 9 11 10 10 9 11 094
64061 |Nishiumi 1.69 23 1.14 1.20 131 1.26 57 56 52 53 55 52 57 2.16
64086|Johen 1.69 24 1.27 144 155 150 49 39 33 35 40 33 49 6.60
1051[Uwashima| 1.66 25 1.66 1.39 1.38 1.39 24 45 46 46 38 24 46 10.14
46044 [Hiromi 1.65 26 0.81 1.02 094 0.98 82 83 84 83 83 82 84 0.82
6142|Misho 1.65 27 148 1.59 158 1.59 30 29 30 26 30 29 30 047
1044|Uchiumi 1.65 28 227 2.05 2.05 2.05 9 13 12 12 11 9 13 1.70
66163|Misho 1.64 29 1.96 1.53 142 1.48 17 33 42 38 31 17 42 10.34
66129|Yoshida 1.64 30 1.65 2.08 2.16 212 25 12 9 11 15 9 25 6.94
6142{Johen 1.63 31 148 1.59 158 1.59 31 30 31 27 31 30 31 0.47
66132|Hiromi 1.62 32 119 135 1.60 148 54 49 29 40 44 29 54 10.80
1041|lpponmatsy 1.62 33 2.13 214 1.90 2.02 15 10 16 13 14 10 16 2.62
1145|Matsuno 1.60 34 1.82 167 1.96 181 23 24 14 18 20 14 24 4.50
6160|Matsuno 159 35 0.92 113 112 113 70 64 66 64 67 64 70 249
66173|lpponmats| 158 36 1.48 154 161 158 33 32 25 29 30 25 33 3.56
1052(Yoshida 1.56 37 191 1.72 1.78 1.76 20 21 18 19 20 18 21 1.25
66125|Matsuno 153 38 0.80 1.04 0.96 1.00 84 82 81 81 82 81 84 1.25
64012 |Matsuno 150 39 0.73 0.99 0.89 0.94 92 86 88 88 89 86 92 249
66002|Matsuno 1.49 40 0.83 101 0.98 1.00 79 85 79 82 81 79 85 2.83
66129|Uwashima | 1.48 41 1.48 1.86 1.89 1.88 29 17 17 16 21 17 29 5.66
1124|Uwashima| 1.48 42 1.48 1.60 150 156 32 28 37 32 32 28 37 3.68
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1049[Uwashima | 1.42 43 142 1.45 155 1.49 35 38 34 36 36 34 38 1.70
66139|Uchiumi 142 44 1.30 1.36 1.46 141 44 48 40 45 44 40 48 3.27
1126[Hiromi 142 45 1.24 1.42 1.60 151 53 41 28 34 41 28 53 10.21
6134|Uwashima| 1.40 46 140 1.62 151 1.57 37 25 36 31 33 25 37 544
4102|Mima 1.36 47 1.28 1.18 121 1.20 48 61 58 58 56 48 61 5.56
6134|Mima 135 48 1.38 1.60 154 1.58 39 27 35 30 34 27 39 4.99
6158|Hiromi 1.33 49 0.63 0.87 0.75 0.82 107 98 104 101 103 98 107 3.74
6003|Matsuno 1.33 50 0.70 0.78 0.80 0.79 95 105 99 105 100 95 105 411
64060|Nishiumi 1.32 51 0.88 1.05 1.04 1.05 75 79 72 74 75 72 79 2.87
46044 |Hiyoshi 1.29 52 118 1.27 1.30 1.29 56 52 53 51 54 52 56 1.70
4102|Uwashima| 1.29 53 1.29 1.20 117 1.19 46 57 60 59 54 46 60 6.02
66141 |Nishiumi 1.25 54 0.81 0.98 0.95 0.97 83 87 82 84 84 82 87 2.16
4057|Mima 1.23 55 1.28 1.38 1.29 1.34 47 46 54 50 49 46 54 3.56
4102([Hiromi 121 56 131 1.29 124 1.27 43 51 55 52 50 43 55 4.99
66159|Hiromi 1.18 57 145 1.38 1.37 1.37 34 47 48 49 43 34 48 6.38
66163|Nishiumi 116 58 1.96 1.53 142 1.48 18 34 43 39 32 18 43 10.34
1094 [Hiyoshi 115 59 119 1.05 1.24 1.15 55 78 56 63 63 55 78 10.61
1053|Yoshida 115 60 153 1.39 135 1.38 27 44 50 48 40 27 50 9.74
46050|Uwashima | 1.14 61 114 1.24 114 1.19 59 55 62 60 59 55 62 2.87
1048[Uwashima| 1.13 62 113 1.57 161 1.59 60 31 26 28 39 26 60 14.99
66189|Uwashima| 1.08 63 1.08 111 112 1.12 62 70 65 67 66 62 70 3.30
4057]Yoshida 1.07 64 1.36 1.53 1.39 147 40 35 45 41 40 35 45 4.08
1146[Hiromi 1.07 65 1.32 1.25 1.23 1.24 42 54 57 55 51 42 57 6.48
1125[Hiromi 1.05 66 1.06 1.09 1.33 1.20 63 73 51 57 62 51 73 8.99
1040|Ipponmatsy 1.05 67 1.39 1.27 1.18 1.23 38 53 59 56 50 38 59 8.83
1146[Matsuno 1.04 68 124 1.10 113 111 51 72 63 69 62 51 7?2 8.60
46049|Uwashima| 1.03 69 1.03 1.19 113 1.16 64 59 64 62 62 59 64 2.36
6123|Uwashima| 1.03 70 1.03 101 0.75 0.88 65 84 106 93 85 65 106 16.75
46048 [Uwashima | 1.02 71 1.02 112 1.08 1.10 66 69 68 71 68 66 69 1.25
66163|Johen 1.01 72 1.92 1.49 135 142 19 36 49 43 35 19 49 12.28
64060[Johen 1.01 73 0.76 0.97 0.92 0.95 87 90 86 86 88 86 90 1.70
66144|Johen 1.01 74 0.76 0.97 0.92 0.95 86 89 85 87 87 85 89 1.70
56148|Uwashima| 0.97 75 0.97 1.13 1.10 112 68 65 67 68 67 65 68 1.25
46018|Hiromi 0.96 76 0.63 0.78 0.75 0.77 106 106 105 106 106 105 106 0.47
6140|Misho 0.90 7 0.88 1.05 1.04 1.05 74 80 73 75 76 73 80 3.09
1095(Hiyoshi 0.90 78 1.25 1.07 0.99 1.03 50 " 76 79 68 50 7 12.50
6188|Uwashima| 0.89 79 0.89 0.89 0.90 0.89 72 96 87 90 85 72 96 9.90
64085| Tsujima 0.86 80 114 142 145 1.44 58 42 41 42 47 41 58 7.79
64085|Uwashima| 0.85 81 0.85 112 1.06 1.10 77 67 70 72 71 67 77 4.19
46019|Tsujima 0.83 82 134 1.30 147 1.38 41 50 39 47 43 39 50 4.78
44002|Johen 0.79 83 0.75 0.82 0.86 0.84 89 102 92 97 94 89 102 5.56
4010|Johen 0.79 84 0.68 0.81 0.80 0.81 101 103 96 103 100 96 103 2.94
6124|Uwashima| 0.76 85 0.76 1.12 0.94 1.04 88 66 83 76 79 66 88 9.42
64086| Tsujima 0.76 86 111 141 141 142 61 43 44 44 49 43 61 8.26
1050{Uwashima| 0.75 87 0.75 0.84 0.80 0.82 90 101 98 100 96 90 101 4.64
66141|Misho 0.73 88 0.68 0.89 0.83 0.86 100 95 94 95 96 94 100 2.62
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66125|Uwashima| 0.69 89 0.69 0.97 0.80 0.89 97 88 97 91 94 88 97 4.24
1127[Uwashima| 0.68 90 0.68 0.76 0.68 0.72 98 107 109 109 105 98 109 4.78
66161|Tsujima 0.68 91 1.30 1.48 1.48 1.49 45 37 38 37 40 37 45 3.56
1123[|Uwashima| 0.67 92 0.67 0.67 0.62 0.65 103 114 112 114 110 103 114 4.78
44008|Uwashima | 0.67 93 0.67 0.90 0.76 0.83 104 94 103 99 100 94 104 4.50
6131|Yoshida 0.64 94 0.68 1.05 0.87 0.96 99 81 89 85 90 81 99 7.36
66130[Mima 0.64 95 0.71 0.70 0.75 0.72 93 113 107 108 104 93 113 8.38
56161|Tsujima 0.64 96 0.73 0.88 0.87 0.88 91 97 90 94 93 90 97 3.09
46042|Mima 0.63 97 0.63 0.74 0.74 0.74 108 109 108 107 108 108 109 0.47
66157|Yoshida 0.61 98 0.70 0.95 0.86 0.91 94 91 93 89 93 91 94 1.25
1137{Yoshida 0.58 99 0.96 1.20 114 1.18 69 58 61 61 63 58 69 4.64
4065|Uwashima| 0.56] 100 0.56 0.73 0.62 0.67 112 110 113 112 112 110 113 1.25
46043|Mima 0.55| 101 0.47 0.49 0.55 0.52 117 117 116 117 117 116 117 0.47
66127|Yoshida 0.55| 102 0.63 0.81 0.78 0.80 105 104 100 104 103 100 105 2.16
4066 Tsujima 0.55| 103 0.83 1.16 1.04 111 81 62 74 70 72 62 81 7.85
6128|Yoshida 0.54| 104 0.79 1.07 0.96 1.02 85 76 80 80 80 76 85 3.68
6131|Mima 0.52| 105 0.60 0.90 0.77 0.84 110 93 101 98 101 93 110 6.94
56188|Uwashima| 052| 106 0.52 0.62 0.54 0.58 115 116 117 116 116 115 117 0.82
4064|Uwashima| 049 107 0.49 0.64 0.56 0.61 116 115 115 115 115 115 116 0.47
66133|Mima 0.48| 108 0.63 0.86 0.76 0.81 109 99 102 102 103 99 109 4.19
56135|Hiyoshi 0.48| 109 0.54 0.71 0.61 0.66 114 112 114 113 113 112 114 0.94
6126|Yoshida 048] 110 0.69 0.93 0.82 0.88 96 92 95 92 94 92 96 170
64006|Tsujima 047 111 0.68 0.85 0.86 0.86 102 100 91 96 98 91 102 4.78
6138 Tsujima 045 112 0.88 119 1.06 113 73 60 71 65 68 60 73 5.72
66137|Tsujima 0.45| 113 0.91 1.16 1.08 1.12 71 63 69 66 68 63 71 3.40
6158|Mima 0.45| 114 0.55 0.72 0.65 0.69 113 111 111 111 112 111 113 0.94
4011]Johen 0.40 115 0.37 0.40 0.42 0.41 118 118 118 118 118 118 118 0.00
64005| Tsujima 034 116 0.87 111 1.01 1.07 76 71 75 73 74 71 76 2.16
6162|Tsujima 0.33] 117 0.84 1.08 0.98 1.04 78 75 77 78 77 75 78 1.25
56138| Tsujima 029] 118 0.59 0.75 0.67 0.72 111 108 110 110 110 108 111 1.25
4.24
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