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This paper proposes a new search model to deal with public sector decisions in which intangible fac-
tors need to be considered along with tangible ones. Such problems are often found in a wide range
of administrative investigations and criminal inspections in Japan. In an effort to manage such pro-
blems, this article first constructs an Analytic Hierarchy Process (AHP) model to deal with the
intangible factors. Then, we reinforce the AHP model by incorporating tangible factors which are
not included in the model, The probit and/or logit models are applied to test the statistical signifi-
cance of this combination, based on a past data set, This model can be considered as a two-stage
procedure in the sense that the AHP results (the first stage) are utilized to construct a statistical
model in the second stage, which aims at obtaining a better probability of detection. Although this
study can foresee the probability of detection for individual objects based on this probability model,
there is another important practical issue, i.e, the scheduling of associated officials. Therefore, we
propose a scheduling model using mathematical programming methodology. Finally, the proposed
mode] was applied to the investigation work of the Post-Clearance Audit Department of Japanese
Customs. It was found that the probability of finding incorrect declarations would be improved from
the current 60% to 75-80%. While our problem is not related to criminal activities directly, this
study predicts that our approach might be applicable for other governmental investigations and
inspections in the scope of this empirical study, © 1998 Elsevier Science Ltd. All rights reserved

Key words—AHP, logit/probit model, knapsack problem, public sector, auditing, law enforcement

1. INTRODUCTION

MANY MANAGERIAL PROBLEMS have been
solved by quantitative methods, including pro-
duct mix planning by linear programming,
crew scheduling by mixed-integer program-
ming, and facility location problems by net-
work optimization techniques.

“The views expressed in this paper are those of the authors
and not those of the organizations they belong to.

*We will call tax-payers in general ‘companies’ in this
paper.

However, some decisions include experts’
subjective judgments arrived at via their ex-
perience and these cannot be solved by
straightforward applications of quantitative
methodologies. For example, a regional tax
office deals with tax payments of more than
several thousands companies, on average? [17),
using the limited man-hours available. Because
of this, they cannot investigate all the compa-
nies in a region within a fixed time period, and
therefore they may select only a limited num-
ber on the basis of a variety of information,




hwasaki, Tone—Auditing Tax Declarations

some of which is not quantitative [10].
Moreover, the implementation of administra-
tive reform is being discussed in Japan as an
urgent problem, and a reduction in the num-
ber of public officials is one of the important
areas. Because of this, a more rationalized and
efficient method for selection should be estab-
lished. This research was undertaken to
develop a new method to solve such decisional
problems by taking both tangible and intangi-
ble factors into consideration. The method
proposed in this study confirmed its applica-
bility to other practical problems of maximiz-
ing the probability of finding incorrect
statements and/or maximizing the amount of
additional (revealed) taxes after investigations.

This paper presents the handling of the pro-
blem by means of a combination of manage-
ment science and statistical techniques. To
make clear the point of the research, the meth-
odological outline will be explained by taking
the case of tax offices’ investigations.

First, we construct an Analytic Hierarchy
Process (AHP) model which deals with both
qualitative (intangible) and quantitative fac-
tors, in order to rank the priority of compa-
nies. Then, we develop a stochastic model
which incorporates an AHP score with other
related factors, in order to increase the prob-
ability of finding incorrectness. Actually, this
process can be executed by estimating the
coefficients of the employed regression factors,
using a past data set under a maximum likeli-
hood rule. After the validity of this stochastic
model is confirmed, it can be used for the pur-
pose of forecasting the probability of finding
an incorrect statement for each company.
Finally, the tax official scheduling problem
will be solved via a 0-1 integer programming
model, along with the objective of maximizing
the total probability or maximizing the total
additional taxes, so that we can obtain a feas-
ible and optimal official schedule during a
given time period.

The rest of the paper is organized as fol-
lows. Section 2 summarizes the methodological
issues. Section 3 deals with the construction of
a stochastic model which incorporates an
AHP score with other related factors of im-
portance. Then, in Section 4, the results thus
obtained are used to construct an optimization
model for tax official scheduling within their
limited capacity. This process ensures the

feasibility of the proposed method. Finally, in
Section 5, this process is applied to a Post-
Clearance Audit Department of Japanese
Customs. A data set for the year of 1993 was
employed to estimate the corresponding sto-
chastic model. After confirming the validity of
such a model, we then computed the prob-
ability for each importer (company) which was
utilized in the optimization mode! for schedul-
ing of the officials. It was found in this study
that the probability of finding incorrect
declarations is theoretically improved from the
present 60% to 75-80%. Thus, this method
provides us with an optimal strategy for the
identification of incorrect tax declarations.
Although we applied this model to a customs
problem, there are many other areas of inter-
est to which it can be successfully applied.

2. METHODOLOGICAL OUTLINE

As was explained in the preceding section,
one of the main objectives of this research is
to rank companies under investigation based
on the likelihood of incorrect declarations.
Our judgment will be performed on the basis
of several criteria. Some criteria are subjective
and intangible. For this purpose, we use the
Analytic Hierarchy Process (AHP) first devel-
oped by Saaty ( [14]). Before going into the
details of the AHP in our case, we will explain
the reason why we chose it from among other
multiple-criteria decision making method-
ologies. As was mentioned in [2], the field of
multiple-criteria decision making (MCDM)
has expanded rapidly over the last two dec-
ades and continues to do so. Among the
MCDM methodologies, the Multi-Attribute
Utility (or Value) Theory (MAUT) [11] and
the AHP are the approaches best suited for
this kind of problem and the most widely used
in practice. (See [2].) Also, the review by
Zanakis et al. [21] showed that these two have
been most frequently employed as the models
for measurement within the service and gov-
ernment sectors. Harker [9] compared the
AHP with other decision methodologies, es-
pecially with the Delphi technique and the
MAUT and we agree with his views. The
reasons for evaluating the AHP higher than
the MAUT are as follows: (1) We can easily
incorporate the hierarchy structure of decision
making problems into the AHP model. (2) We
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do not need any assumption of a von
Neumann-Morgentern type utility function
estimation. (3) We can evaluate the inconsis-
tency of the decision maker. (4) The AHP is
fitted for group decision situations. And lastly,
(5) the AHP can easily be understood and
handled by practitioners.

However, the AHP has not been commonly
accepted as an established methodology and
has been under active research and develop-
ment. It has been criticized for its theoretical
or axiomatic foundation. (See [3], for
example.) Therefore, its users need to be care-
ful in applying it to their problems. In our
case, as can be seen in Sections 3 and 5, we do
test the statistical hypothesis on the relation-
ship between the model scores and the past
data, where the model scores are obtained by
combining the AHP weights with other tangi-
ble factors. Thus, we can be, to some extent,
free from the criticisms occasionally showered
on the AHP results.

Figure 1 describes a typical hierarchy struc-
ture for the ranking process of selecting com-
panies, which was constructed based on the
publication in reference to the investigations
by Japanese tax offices [10].

The purpose of this AHP application is the
selection of companies, as indicated at the top
of the hierarchy. The second level (criteria)
consists of such factors as Information,
Interval of Investigation, Type of Business,
Contents of Declaration, and so forth. Finally,
the third level comprises a list of companies. It
is important to note that this figure is shown
only for explanation of the method and does
not reflect the hierarchy structure of the case
study of Section 5. The contents of the criteria
should be selected adaptively through expert

SELECTING
Prodies CONPANIES
Griteria | i ! |
INPORMATION INTERVAL OF TIFE OF CONTENTS OF
INVESTIGATION BUSINESS DECLARATION

]

e [ [ (5 0] O

Fig. 1.

opinion and experience of the problem. These
may vary according to time and place.

One of difficulties in applying the AHP
method to our problem is the ‘large’ number
of alternatives (companies), as depicted at the
bottom level of the hierarchy. Because of this,
the number of pairwise comparisons becomes
too large to handle. For such cases, there are
several expedients, some of which can be sum-
marized as follows:

(1) Similar companies are classified into a
reasonable number, (for example, less
than 9 groups), and they are compared
pairwise with each other with respect to
the criteria in the upper level. This
article refers to this as ‘grouping’.

(2) For each criterion, we evaluate compa-
nies at the bottom by an absolute
measure (e.g. | to 10 points), and obtain
the score of the company as a weighted
sum of the absolute measures, where the
weight is associated with that of the cri-
terion in the upper level. In this case, we
need no pairwise comparisons between
companies. This article calls this pro-
cess, which was first developed by Saaty
[15], ‘absolute measurement’.

(3) Harker [8] describes a set of techniques
to reduce the number of pairwise com-
parisons that the decision maker must
make during the analysis of a large hier-
archy. We can apply his ‘incomplete’
pairwise comparison technique. Tone
[18] discussed a similar reduction tech-
nique within the framework of the geo-
metric mean method.

(4) Weiss and Rao [19] proposed the use of
incomplete experimental designs, e.g. the
method of balanced incomplete block
designs (BIBD), for simplifying the
data-collection tasks. This method
reduces the number of pairwise compari-
sons, while still ensuring that every pair
of attributes is replicated the same num-
ber of times in the design.

We can choose one of these expedients
according to the situations of the companies.
There are several variants in the absolute
measure with regard to the range of points,
e.g. a 5 point measure, 2 7 point measure. The
results and conclusions may differ according
to the range. The choice depends largely on
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practitioners’ experiences in the decision issue.
In some cases, they may think that a 5 point
system is enough for the problem. Another
recourse is to choose the points measure that
gives the highest fitness in the stochastic
model described.in Section 3.

The next step is to check the fitness of the
AHP score to the actual findings of incorrect
statements. This process can be carried out
using a past data set. If both incorrect (false)
statements were found in companies with high
AHP scores and the relationship between
incorrect statements and AHP scores was
proved to be statistically significant, then we
could utilize the AHP results for selection of
future investigations. At this stage, we will

~employ not only the AHP scores but also
other considerable related factors, (e.g. annual
turnover, annual profit, annual profit/
employee, capital, the number of employees
and so forth), all of which are quantitative,
not included in the AHP criteria, and are
judged to be significant for investigation by
experts in the field. In the stochastic model,
the explanatory variables consist of the AHP
score and other numerical factors that are
independent of the AHP score. The dependent
(objective) variable is binary, ie. 1 was
assigned if incorrect statements were found
and 0 in the opposite case. In order to cope
with this binary variable, we employ probit
and logit models and determine the coefficient
of each explanatory variable by a maximum
likelihood principle, which will be explained in
the next section. The coefficients (including the
constant term) will be examined in the form of
statistical significance by a r-value and a y*-
test that are carried out to check the fitness of
the two models (probit and logit). Usually, we
employ the model that gives the largest y*-
value. If the stochastic model (probit or logit)
thus obtained above is proved to be signifi-
cant, we can use it for selecting future objects
for investigation. Briefly, we should investigate
companies with a high score according to the
selected model. However, in implementing
such a model, we should pay attention to two
perspectives: (a) The man-hour capacity of tax
officials and (b) the work load for investi-
gation, which may differ from company to
company. Thus, this study applies a knapsack
type optimization method for solving this im-
plementation issue.

3. THE STOCHASTIC MODEL

We constructed the following stochastic
model for representing the probability of find-
ing incorrect declarations in terms of explana-
tory variables. Let x;, xz---,x, be the
explanatory variables incorporating the AHP
score (x;) and other considerable tangible fac-
tors (xa,-+,%,), e.g. annual turnover, annual
profit, annual profit/femployee, capital and so
forth, and z be the dependent variable associ-
ated with the probability of finding incorrect
declarations. This study assumes the following
model:

z=PBo+Bix1+---+Bpxp+e (1)

where ¢ is a random error term.

In order to estimate the coefficients B;
(¢ = 0,---,p), we use past data concerning » in-
vestigations:

)

where y; is binary, i.e. y,=1 when incorrect
statements found and y;=0 otherwise.

As an expected correspondence between z
and y, we assume that if z>0, then y = 1 and
ifz<0,theny = 0.

Let F be the cumulative distribution of the
random variable z. Then, the probability of
yi=1is given by

P(yi=1zi) = F(By + Bixui+ -+ Byxpi) (3)

where z;= o+ Bix;+- - + Bpxp

The relationship between z and y needs
some attention. Suppose that we assume z = y
and apply the stochastic model below to the
data Equation (2).

Yi=PBo+Bixri+ -+ Bpxpte

(1% 20+ Xpisyi), (E=1,4++,n)

4

;I‘hin, we can find the coefficient
(By:Bys--+,B,) by the least squares principle.
This is a computationally simple method.
However, in this case, the model value calcu-
lated by

Yi=pBy +Bixu+ x5

does not necessarily satisfy the relation.ship
0<Y;<1 (6)

This condition is definitely necessary to inter-
pret Y; as probability. Even if we further
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impose the condition (6) in estimating the
coefficient, the parameters in the model (4)
inevitably have a limited interpretation and
range of validity. Furthermore, this type of
straight application of the least squares
method to binary data has several statistical
drawbacks with respect to the fundamental
assumptions underlying the method, since the
dependent variable y; takes only the values 0
and 1. (See [5, pp. 16-18], in detail)
Therefore, we need a type of model in which
the constraint (6) is automatically satisfied. In
many respects, the simplest way of represent-
ing the dependence of a probability on expla-
natory variables so that the constraint (6) is
inevitably satisfied, is to postulate a depen-
dence fori=1,.--.n,

exp(zi)
1 4 exp(z;)

where z;=fo+ Bix);+ - + Bpx,. This model
is called the linear logistic model or the logit
model.

Another candidate is the standard normal
distribution which is expressed as

P(yi= 1)=f_i —%e

Pyi=1)= Q)

~x*12

®)

This model is called the probir model.
(The following statistical areas are discussed
in detail in [1, §, 13, 16]).

3.1. Logit and probit models

As mentioned above, this study employs
two models; logit and probit, for expressing
the cumulative distribution F, since they are
representative of the latent trait for dealing
with binary random variables.

3.1.1. Logit model. In this case, F is the
cumulative distribution of a logistic distri-
bution and is expressed as:

é
Az T l4ef

Thus, the probability of y;=1 becomes
Azi) = ABy + Byx1i -+ + Bpxpi)

©)

3.1.2. Probit model. F is the cumulative dis-
tribution of the standard normal distribution
which is expressed as:

|
Oz =J —_
=] 75
The probability of y;=1 is expressed by
O(z:) = DBy + Bixri+ - + Bpxpi)

e~ 1dx (10)

3.2. Estimation of coefficients

We estimated the coefficient (Bo,:--,8,) of
these models using past data sets (xy;,- - -, X))
(i = 1,---,n). For this purpose, the following
likelihood function is fully utilized:

L(Bo,---B,) = [ [Fa) x 1 - F)) (11)

yi=0 yi=l

where z;=fo+ Bix1t--+ + Byx,. The logar-
ithmic likelihood function, log L, is maximized
in (Bo,--.Bp). This task requires solving
(p + 1) simultaneous nonlinear equations in
the (p + 1) unknown parameters.

There are numerous procedures for finding
numerically the maximum of a relatively com-
plicated function like (11). Usually, the
Newton—-Raphson iterative solution [7] of the
maximum likelihood equation is effective, es-
pecially if the number of parameters is not so
large.

3.3. The standard error of estimated coefficients

Let the column vector x; be (1,x,;, - ~,xp,-)T, ﬁ
be the maximum likelihood estimation of
g = (ﬁo,---,ﬁp)T and f{z) be the probability
density function of F. Then, if the number of
data_approaches infinity, the distribution of
V(B ~ ) comes to display the multivariate
normal distribution N(0, B™'), where the
(p + D x(p + 1) matrix B is defined by

__lim Z 2(.7(.' Tﬂ) T
oo ZF(xTﬁ)(l-—F( Ty~ (12

In the case of a large enough »n, this term can
be approximated by

D 1 & f (El) T
B = XiX; 13
2 FG( — FG) (13
where Z; is the model value for (xy;- - -,.x).

From the results of the above definitions,
the square root of the diagonal elements of
B! gives the standard deviation for each
estimated coefficient. Moreover, this research

6
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tests the significance of the coefficients by their
t-values.

3.4. Hypothesis testing of the model

We can extend our previous results to estab-
lish a fitness test related to the stochastic
model in the following manner. The null hy-
pothesis, that the factors x;,---x, are irrele-
vant to the results of the investigation, is
expressed as:

Hy: ﬂl =0, ﬂ2=0:'“a szo
The alternative hypothesis becomes:
Hi: ﬁl #O,ﬂZ#Os"': ﬂp#o

We can apply a likelihood ratio x-test for this
purpose in the following manner:

(1) Under the null hypothesis Hy: f§,=0,
B2=0,---, B,=0, we estimate the con-
stant By from the likelihood function
(11). Let the logarithmic likelihood be
log Lg.

(2) Under the alternative hypothesis of
employing all explanatory variables,
compute the logarithmic likelihood
log L,.

(3) Let T = ~2(log Lo —log L;). If the null
hypothesis is vahd then T displays ap-
proximately the ¥ distribution with the
degree of freedom p. Thus, we can
check the hypothesis by means of the
test statistic T

4. MAN-HOUR SCHEDULING

In the preceding stages of this research, we
established the stochastic model, logit or pro-
bit, for forecasting the probability of finding
incorrectness, i.e.

A(By + Bix1i+-- -+ Bpxpi) (logit)
or
OBy + Bix1i + -+ + B,x i )(probit)

depending upon the model chosen for our in-
vestigation.

Let p; be the probability of the jth candidate
company (j = 1,--.,/) which is calculated by
the above formula.

At this stage, we need to consider several
factors for implementing our search pro-

7

cedure. One is the work load for investigation,
which may differ from company to company,
and the others are the limit of available man-
hours for investigation and the upper limit of
number of companies to be investigated for a
given time period.

Let d; (j = 1,---,]) be the work load (man-
hour) for the jth company, D be the total
available man-hours and N be the upper limit
of investigations. Officials can determine the
work load d; by considering such factors as
the scale and the variety of information of the
company j and so on. Then, we have the fol-
lowing knapsack type problem:

!
maxw =Y pjz (14)
J=1
subject to
Zd,z, <D (15)
J'..
Zz,sN zje{0, 1) (16)

j-.

The objective is to find the optimal assignment
of officials so that it maximizes the sum of the
probability of finding incorrectness under the
total man-hours and the upper limit con-
straints.

The above model has several variants,
among which we will select a simple but im-
portant one with multi-resource constraints.
The objective is to maximize the expected total
additional tax.

!
max w = E pja;z;

(17)
=
subject to
Zagkzjspk (k=1,---.K)  (18)
J__
Zz,sN zje (0, 1} (19)

J_

where g; is the expected additional tax paid by
the jth company, dj is the work load of
resource k for investigating company j, and Dy
(k=1,-.,K) is the limit of the available
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amount of resource k. We can solve these
models by using software for linear program-
ming problems with 0-1 integer variables.

5. A CASE STUDY

In this section, the applicability of the pro-
posed method is verified by a case study. The
subject chosen is a selection problem of impor-
ters to be investigated by a Post-Clearance
Audit Department of Japanese Customs.

Before going into a detailed analysis, we
will describe briefly the Customs investigation
system in Japan. Generally, the Customs
employs the post-clearance audit system based
on the self-assessment made by importers.
Then Customs officials examine the documents
in order to confirm whether the declared value
was right or not after clearance. If incorrect
declarations are found as a result of investi-
gation, officials usually recommend importers
to correct their declarations. However, in cases
where officials judge the false declaration was
made intentionally, importers would be pun-
ished via Customs Law and so on.

Practically, because of limited man-hours,
they cannot investigate all importers, and the
Customs selects companies based on their ex-
perience and a variety of information. It is
reported that the rate of finding incorrect
declarations is approximately 60% and this
percentage has remained the same for the past
several years [6]. It is therefore considered to
be an urgent subject for the Customs to
develop a more efficient selection methodology
for this purpose.

The following case study utilizes the
Customs data of the year 1993 to build up the
proposed stochastic model and the scheduling
model of officials. Then, we applied the
models thus obtained for the data of 1994,
The companies under investigation are classi-

SELECTING IMPORTERS

-Al A2 A3 M A5

——

11 T2

Fig. 2.

fied into three categories denoted as 4, B and
C, depending on their type of industry.

This section is divided into three parts. In
Section 5.1, we select a small data set in
Category A from the 1993 data and follow the
proposed method step by step so that the nu-
merical treatments can be better understood.
Then, in Section 5.2, the whole data set is ana-
lyzed. It was found that the probability of
finding incorrect declarations can be improved
from the present 60% to 75-80%. Lastly, in
Section 5.3 some observations will be pre-
sented on why this improvement was made
possible by our proposed method.

5.1. A small data set case

Although this study utilizes the whole data
set kept by Yokohama Customs, it is imposs-
ible to describe the numerical treatments in
detail. Therefore, we trace the calculation pro-
cesses in the case of a limited number of data.
For this purpose, the data of twenty three
companies (T1 to T23) in Category A were
chosen. The 23 companies were further
divided into 4 groups according to their

Table 1. Pairwise comparisons of selecting importers

Al A2 A3 Ad A5 Weight
Al ! 1/6 1/3 4 17 0.0697
A2 6 1 2 6 13 0.2412
A3 3 12 1 3 17 0.1182
A4 14 1/6 1/3 1 1/8 0.0374
AS 7 3 7 8 1 0.5336
C.1 = 0.095.
C.R. = 0.085
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Table 2. Pairwise comparisons of A3

Table 5. Results of AHP

A3 A6 A7 Weight AHP score

A6 1 5 0.8333 T1 0.2470

A7 1/5 1 0.1667 T2 0.1581

T3 0.2628

C.1. = 0.000. T4 0.0953
C.R. = 0.000. T5 0.0756
Té 0.1610

imported materials. The number of samples
are six each for Group 1 to Group 3 and five
for Group 4. (See Table 6.)

5.1.1.. Subjective judgment by AHP. The hier-
archy structure in the AHP model was estab-
lished by experts’ opinions (Fig. 2). The
structure is conceptually similar to Fig. 1. A
part of the pairwise comparisons and AHP
scores for Group 1 (T1 to T6) are shown in
Tables 1-5. (Those for other groups are not
shown.). It should be noted that the AHP
scores of Group 4 are multiplied by 5/6, since
this group contains 5 companies while others
contain 6. Thus, the summation of scores in
this group is 5/6. (See Table 6.) We call this
operation normalization. The AHP scores of
23 companies thus obtained are exhibited in
AHP column in Table 6.

5.1.2. Construction of stochastic model. In
addition to the AHP scores, the proposed
method deals with other tangible factors, such
as annual turnover, profit, capital, and num-
ber of employees in the company. We exam-

ined the correlation analyses between the
probability of finding incorrect declarations
and each tangible factor and found that an
index which represents the scale of foreign
trade is significantly correlated. After these
preliminary surveys with the intangible (AHP)
factor and the tangible factor (scale of foreign
trade), we developed the logit and the probit
models, including two explanatory variables,
expressed by AHP and x. Accordingly, the
mathematical expression becomes

z = By + B,AHP + B3x (20)

The coefficients Sy, 8, and f, are estimated by
utilizing 23 sets of data shown in Table 6,
where the column y; takes the value 1, if incor-
rect declarations are found, and 0 otherwise.

By using the maximum likelihood esti-
mation, the following model equations were
obtained. Standard deviation, ¢-value and ;(2-
value for each coefficients are shown in
Table 7.

Table 3. Pairwise comparisons of Al

Al Tl T2 T3 T4 TS T6 Weight
Tl 1 1/2 7 6 9 7 0.3264
T2 2 1 8 7 9 8 0.4431
T3 177 1/8 1 1/2 5 1 0.0580
T4 1/6 17 2 1 7 2 0.0923
T5 1/9 1/9 1/5 1/7 1 1/5 0.0223
T6 147 1/8 | 1/2 5 1 0.0580
C.I = 0.095.
C.R. = 0.077.
Table 4. Pairwise comparisons of A2
A2 Tl T2 T3 T4 T5 T6 Weight
Tl 1 5 112 1 3 1/3 0.1442
T2 /5 1 1/7 1/5 1/3 1/8 0.0313
T3 2 7 1 2 4 1/2 0.2419
T4 1 5 172 1 3 1/3 0.1442
Ts 1/3 3. 1/4 1/3 1 /5 0.0636
T6 3 8 2 3 5 1 0.3748
C.I. = 0.023.
C.R. = 0.019.
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Table 6. Small sample data for estimating coefficients |

i Company Group AHP Foreign trade Detection
AHP, Xi Yi
1 Tl 1 0.247 562.58 1
2 T2 0.158 455.90 1
3 T3 0.263 92.49 1
4 T4 0.095 55.96 0
5 T5 0.076 6.91 ]
6 T6 0.161 15.09 1
7 T7 2 0.128 407.9 1
8 T8 0.298 44.22 1
9 T9 0.161 24.08 0
10 T10 0.289 34.44 1
11 Til 0.060 51.49 ]
12 T12 0.063 50.59 0
13 T13 3 0.225 475.63 1
14 Ti4 0.139 92.82 0
15 T15 0.184 52.00 1
16 T16 0.241 547.12 1
17 T17 0.136 556.19 1
8 Ti8 0.075 49.17 0
19 T19 4 0.217 25.78 1
20 T20 0.188 658.10 1
21 T21 0.285 128.35 0
22 T22 0.072 26.87 0
23 T23 0.072 22.41 0

yi=1, if incorrect declarations found, =0 if not found.

[Logit model]
z=—4.460 +21.81AHP + 8.468 x 10x + ¢
(21)

.

[Probit model}

z=~2.543 + 11.89AHP +4.973 x 103x + ¢
(22)

Although the logit model has a larger y*-value
as shown in Table 7, we chose the probit
model, since the latter has slightly larger ¢-
value for all three coefficients®.

We now consider a knapsack type 0-1 inte-
ger programming problem’ corresponding to
the expressions (14) to (16) in Section 4. The
coefficient p; in the objective function is esti-
mated through the Logit model (21) as

Mt is reported that there is, in most cases, no significant
difference between the probit and the logit models in
binary data analysis [16].

described in Section 3. Since the demon-
stration of this small sample is purely for
explanatory purposes, the work load d; is cho-
sen randomly from the interval [4,12], and we
set D (the total man-hours available) = 40
and N (the upper limit of investigations) = 9. .
(See Table 8.)

By using the software XPRESS-MP (*[20]),
we obtained the optimal solution {z; } as
exhibited in Table 8, where z: = 1 means ‘to
go’ and z?' =0 ‘not to go’. Eventually, this op-
timal solution chose companies with a high p;
value, and eight out of nine companies investi-
gated were found to have declared incorrectly.
Since the purpose of this part of the case
study is to demonstrate the proposed pro-
cesses, we do not'intend to compare the opti-
mal solution with the actual investigation
results.

5.2. Results obtained using the whole data

Yokohama Customs investigated several
hundreds of importers in 1993. Estimation of
the coefficients, By, f1 and B, was carried out

10
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Table 7. Results of statistical tests

Model

0 I 2

t-value (level) t-value (level) t-value (level) y2-value (level)
Logit -2.354 2.135 1.645 17.08
(5%) (5%) (20%) (1%)
Probit -2.665 2.381 1.900 17.01

(5%) (5%) (10%) (1%)

level: means significant level.

Table 8. Computed results for small sample problem

. Correspondence
i Company Group Prob. p; Work load d; Solution z; to y
1 Tl 1 0.599 6 1 yes
2 T2 0.945 5 1 yes
3 T3 0.852 9 0 -
4 T4 0.128 6 0 -
5 T5 0.054 4 ] -
6 T6 0.290 7 0 -
7 T7 2 0.843 4 0 -
8 T8 0.887 9 1 yes
9 TS 0.305 10 0 -
10 Ti0 0.856 8 i yes
11 T 0.058 10 0 -
12 Ti2 0.062 12 0 -
13 T13 3 0.994 6 1 yes
14 T4 0.334 8 0 -
15 Ti5 0.461 8 0 -
6 Ti6 0.999 12 1 yes
17 Ti7 0.967 7 l yes
18 Ti8 0.080 11 0 ~
15 . TI19 4 0.565 5 0 -
20 T20 0.998 4 1 yes
21 T2l 0.931 10 1 no
22 T22 0.060 12 0 -
23 T23 0.058 4 0 -
Table 9. Past data set for estimating coefficients
Category Factor _ Importer .
Il 12 13 s In -1 In
A ' AHP 0.095 0177 0.139 . 0.104 0.307
x 55.96 446.8 2835 e 41.19 105.7
¥ 0 0 1 ces 1 0
B AHP 0.209 0.198 0.270 ces 0.243 0.085
x 45.23 10.30 125.1 ee 678.1 5.909
y 0 1 1 cen 1 0
C AHP 0.125 0.191 0.264 e 0.074 0.072
x 70.44 61.75 184.5 e 20.82 $.537
y 0 1 1 . 1 0

n is different for each category.
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Table 10. Results of coefficients estimation and statistical tests

Category Model N \ 2 #-value
(t-vaiue) (t-value) (t-value)
(level) (level) (level) (level)
A Probit —1.450 6.051 7.631 x 107 25.486
(-3.805) (3.213) (2.850) (1%)
(1%) (1%) (1%)
Logit ~2.559 10.71 4.666 x 1072 26.411
(~3.787 (3.223) (2.898) (1%)
(1%) (1%) (1%)
B Probit -1.124 4.155 8.177 x 107 16.770
(—2.948) (2.107) (2.568) (1%)
(1%) (5%) (5%}
Logit —1.948 7.152 1.428 x 1072 17.123
(~2.972) (2.150) (2.441) (1%)
(1%) (5%) (5%)
C Probit -1.230 4,641 9,593 x 1073 12.680
(~2.825) (2.041) (2.042) (1%)
(1%) (5%) (5%)
Logit -1.995 7.449 1.578 x 1072 12.480
(-=2.972) (1.946) (1.894) (1%)
(1%) (10%) (10%)

model; z = S+ 51AHP + fx + &

using the data set* for 1993, of which a por-
tion is exhibited in Table 9. Table 10 presents
the results along with the z-value for each esti-
mated coefficient and the y’-value for each
model. All the coefficients and both models
were found to be statistically significant.
Furthermore, Table 11 shows the corre-
lation coefficient between the model and the
actual value for each category. More exactly,
these coefficients were calculated as follows.
Suppose that the ith importer in category 4
has the model value z;, and the actual prob-
ability of finding incorrectness in the class to

which the importer belongs is ;. The class was

determined by a level of the AHP score and
one tangible factor. The correlation coefficient
was calculated as the one between
{(z;, 2:)} (i € Category A). Again, all coeffi-
cients were found to be statistically significant.
Here, we chose the one with both a larger y?

“Due to the confidential nature of the subject matter, we
cannot disclose the actual data employed.

value and coefficients of correlation in this
case.

Then the numerical computations of a
knapsack type 0-1 integer program were per-
formed with a data set for the year 1994 in
three categories of importers, under several
varieties of constraints regarding the available
man-hours and the upper limit of investi-
gations. We obtained approximately 80% as
the average of these forecasted probabilities of

Table 11. Correlation coefficients between model and data

Category Model Correlation Level

A Probit 0.8751 1%
Logit 0.8628 5%

B * Probit 0.9060 1%
Logit 0.9169 1%

C Probit 0.9509 1%
Logit 0.9465 1%

12




Iwasaki, Tone—Auditing Tax Declarations

selected importers, i.e. those of companies
with z; = 1. Consequently, if we implement
our customs mvesugatlon based on the opti-
mal solution {- }, the probability of identify-
ing incorrect declarations may be increased
from the present 60% to 80%.

3.3. Some observations on the case study

This study applied our method to the data
set of Yokohama Customs in the year of 1993
and 1994. More concretely, first, the 1993 year
data were utilized to establish the stochastic
models and then the models were applied to
forecast the probability of finding incorrect
declarations of companies for the year 1994.
Based on the probability thus estimated, the
0-1 integer linear program was solved opti-
mally to determine which companies should be
investigated within the available man-hours
and the upper limit constraints. The results in-
dicate that the probability of finding incorrect
declarations could be raised from the present
60% to 80%, at least theoretically. This is a
remarkable difference and improvement,

We believe this improvement was caused by
the combination of experts knowledge and
management science methodologies. From
long experience, the expert officials know
which factors are important in determining
where to investigate. However, these factors
would be mostly intangible and difficult to
prioritize. The AHP succeeded in measuring
the priorities of these intangible factors and in
scoring the incorrectness of target companies.
Furthermore, the stochastic model, which
combines the AHP score with other tangible
factors, had its creditability verified by statisti-
cal tests. The improvement is the result of
deliberate integration of expert knowledge and
management science methodologies.

6. CONCLUSION

This article proposed a new search model
with subjective judgments and then applied it
to the selection work of the Post-Clearance
Audit Department of Japanese Customs. It
found that the probability of finding incorrect
declarations could be improved from the cur-
rent 60% to 80%. This improvement is rea-
lized by the combination of wide expert
knowledge and mathematical methodology.
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However, it should be noted that the data
set used in our experiment was obtained from
a conventional selection process (not by the
proposed one) and hence, if the Japanese
Customs could replace its selection process by
the one proposed in this research, we expect
that the rate of finding incorrectness might be
further improved. It is hoped that this model
will be applied to other similar kinds of
administrative investigations and criminal
inspections.

In this research, AHP scores were used
together with logit and probit models as suit-
able for forecasting the probability of finding
incorrect customs declarations. Then, we solve
a resource allocition problem for finding the
optimal assignment of tax officials, using the
results of the stochastic model as data.

Zanakis et al. [21] surveyed 306 articles on
program evaluation and fund allocation
methods within the service and government
sectors, which appeared in 93 journals. They
found that few publications dealt with evalu-
ation and allocation as an integrated process.
Actually, in only two, [4,12], were such
approaches within criminal and law enforce-
ment applications. Our approaches are differ-
ent from theirs in the following ways. The
former deals with the spatial design problem
of the police mobile units, incorporating the
multi-objectives of administrations, citizens
and service personnel. Using multi-attribute
utility theory, alternative locations are evalu-
ated according to the preferences for efficiency
and equality of service of the three interest
groups. Iterative improvements and heuristics
are utilized to find a satisfactory solution.
Bodily’s paper is different from ours in the
problem area examined and methodologies
employed. It concerns a stationary allocation
problem, while ours deals with a search
model. The latter paper by Khorramshahgol
et al. deals with the problem of allocating
funds to competing projects. Investment de-
cisions normally involve several, often conflict-
ing and non-commensurable, goals. So, they
applied the goal programming approach to
this problem, where the weights to the goals
were determined by the Delphi method. Thus,
this work differs from ours in methodology.
Instead of the Delphi method, we utilized the
AHP results coupled with the stochastic model
and tested its statistical significance. (Saaty
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[14] described comparisons between the AHP
and the Delphi method.)

Thus, we believe and hope that this article
will present a new methodology for law enfor-
cement and criminal applications.

Finally, as an important future research
task, this study will extend our interest to an
investigation regarding which stochastic
models will be applicable to other decisional
issues in both the public and private sectors.
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S b0H5 TEENZE , (YA EEBRE , 2Hr7y Rz, [/J—AUIA
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@ FERA

EF~F ), SH~K, BEDIBEBICHIITEA D T2 Lk, BRICEETS o
FAFY R#ZE) , [/ —RATITZMIZE] OTIA MIRBELS o7,
® &T-#Y
BRRZIFEENSERD (27 4254 7), [J—ATZAMIZE OUITAH
PEL<, RELOEEMS TN I-IVEOY—EADRW (TP M%) OO ITA MY
K<hkzo7,
® AFaT-FR-EE

HEARF 27 —TAQEIENEN, [BAHZE - (£A%E) , BRI —EIITEF
DHB 151 EETZE , AFa2T7—-TFTAOHBBREXREDT) -0k, HAIZWAR
WEA Y ROL— RPERTES (L7 A F4 7] OULA RPIEL B, [aF
A5y REZE) , [/ —XAUIZZMIZE RARARF27—FADT A bAEL,
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=R N TSTFvafEE] OULA MIEL R .
® BOFEKRE
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%, TAUAR2HIZTFOOHREZDFEENE TR WD, ZMEDDOUIA b &R
2 THY, TOMET OOBBREITMA THREDS LENEWEDE SRV LA M &R
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@ K

BT 54 0 DEAEOYMAMREDLEROBED AARAANDOMEEEB L TES IV LN,
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#*3—1 Matrix from [TF7S54/ D8R to sublevels.

4 L

FEfE| U—| &2k

4 !
T T

fi% | 100l -2.00] 3.00] 3.00
FUEME | 2,000 1.000 400 4.00
$—Y 2| -3.000 -4.000 .00 1.00
et | -3.000 -4.00] -1.001 1.00

' 1 4 4
T T T T

Wl = .2968153865 {#

W2 = 4851049166  F{EH:

W3 = .1089948485 H—tE 2 CI = 0.00687340
Wa = . 1089948485 etk CR = 0.00763711
Total 1.00600000000

=
¥

F3—2 Matrix from [{fli¥%} to sublevels.

! ! | t } + { xS
T T T T T T T T

AA# 202 Fr@#l =7 - | AR 227 =] 2FA] /—R

! ! l { X { { 1.
T T ¥ T v T T ¥

H##ige)  1.00] -3.00] 1.00] -5.001 -5.00] -5.000 -6.00] =-3.00f -3.00
£@% | 3.001 1.00] 3.000 -3.00] -3.00] -3.00f -4.00] (.00 1.00
& 1EpEl -1.60] -3.00] 1.00] -5.00] -5.001 -5.000 -6.00] -3.00f -3.00
7.1l 5001 3001 5.001 1.00] 1,00/ 1.00f -2.001 3.00] 3.00
NFEAZ| 5.001  3.00]  5.00] -1.00/ 1.00] 1.00} -2.00] 3.00} 3.00
XU 5.001  3.00] 5.00] -1.00] -1.00] 1.00f -2.00] 3.00] 3.00
Y—<>| 6.00] 4000 6.00] 2.000 2.000 2.00[ 1.00] 4.00] 4.00
aF45  3.001 -1.00| 3.000 -3.00] -3.00] -3.00( -4.00! 1.00] 1.00
J—A%| 3.001 -L001 3.00f -3.00] -3.00] -3.00( -4.00f -1.00] 1.00

4 <4 1. +. } s +. 4. +
T T T T T T T T T

.

W1 = .0287928296 H&HEME W6 = .1630046609 .37 hAZE
%2 = .0650759569 eHZE W7 = .2581724874 U—v NVIITIafi%e
W3 = .0287928296 % - (EIFRAIZE W8 = .0650759569 LU Fw REfZE

¥4 = .1630046609 IT7 - F4TF F9 = .0650759569 J—ATER ML
W5 = .1630046609 /NER Y AL ‘
Total 1.0000000000 CI = 0.01891831 CR = 0.01304711

F¥3—3 Matrix from [F|EME] to sublevels.

| PREERY| E¥

L
.
I
3 t t

PRERMI 1,001 -7.00] 1.00
E% | 7.00f 1.00) 7.00
BigEmEll ~1.000 -7.00F  1.00

! iy 4
T T ¥

W= C113ELI000 PTEERERY

Bl
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w2
w3

TN K cl
LTI Bl CR

0. 00600000
0. 000600000

Total 1.0000000000

#*3—4 Matrix from Y—E X ] to sublevels.

AFal HBAVEE

| &%

;o —

T

#F % 1,001 3.000 5.00
AFz| -3.000 1.000 3.00
WA -5.001 -3.00]1 1.00

. + +

¥1
w2
#3

T T T

. 6369855717 &% - &M
.2582849944 RAFaT—FR « HE Cl
1047284339 HEPORRDA CR

I

0.01925555
0. 03319922

Tatal 1.0000000000

F¥3—5 Matrix from 2% to sublevels.

L

T

BROD| #HK

J

‘- — 4

¥

;OfEl 1,000 1.00

Wk | -..000 1.00
Wi = .5000000000 MEROMERE Cl = 0. 00000000
W2 = .500000000¢  wE{K CR = 0. 00000000

Total 1.00000000

F3—6 Matrix from [BTERM to sublevels.

i 1 L 1 3. o4 - JI_

¥ T T T ¥ T T

I ! Il Il i) + 1 !

| AF#il £HE FAE| 27 ) SFR TPV E=%| 2F1] /R

T T T T ¥ T T T

BAfZEl  1.000 1.00/ 1.00) 1.00 5000 .00l 7.00] 1.00] 1.00
£B% | -1.00] 1.00} 100 1.60) §.60] 1.00] 7.00] 1.00] 1.00
& CEE -1.00] -1.000 1.00] 1.000 5.001 1.00] 7.00] 1.00] 1.00
T7-41 -1.00) -1.00f -1.00] 1.00f 5.00] 1.00] 7.00] 1.00] 1.00
AREZH| -5.00] -5.000 -5.00] -5.001 1.00] ~5.00] 3.00] -5.00] -5.00
TSR -1.00) -1.00) -1.00] -1.00] 5.001 1.001 7.00] 1.00] 1.00
¥—<3| -7.001 -7.00] -7.00] -7.00] -3.00] -7.00) 1.00] -7.00] -7.00
2545 -1.00] -1.00] -1.06] -1.00] 5.001 -1.001 7.00| 1.00] 1.00
J—Z®{ -1.00] -1.00] -1.00| -1.00] 5.00f -1.00] 7.00 ~-1.00] 1.00
W1 = 1359243200 BAMZE © W6 = .1359243209 T U NMAZE
W2 = .1359243200 £\Z W7 = 0181387690 E—<> « AU IF L a M

30




It

1359243209 I Fw RELE
. 1359243209 /—AWIT A MI%E

W3 = 1359243208 &1 HPRALZE W8
W4 = 1359243208 X7 -A2F47 LE]
W5 = .0303909848 /NF A& L%

Total 1.0000006000 CI = 0.00650383 CR = 0.00448885

#3—7 Matrix from [{EH] to sublevels.

{ { o 'y 1 1 1 4
T T T T T T L4 T

&M €% F4E =7 - | KFA| TS| E=x| 2F1] J—A

- — 4

{ 1 ) { 1 | ! 1
T T T T T T T T

HA#iZl 1001 3.000 L.00] 7.001 7.000 7.000 9.00] 2.00[ 2.00
£H% | -3.001 1.00] -3.00f 5.000 5.00] 5.000 7.000 -2.00] -2.00
S-rEmEl -1.006f 3.00] 1.00f 7.00f 7.00] 7.00] 8.00] 2.00( 2.00
7| -7.00f -5.00f -7.00 1.00] 1.00] 1.00] 5.00f -5.00] -5.00
NFEAHF] -1.000 -5.000 -7.00! -1.00] 1.000 1.00] 5.00] -5.00[ -5.00
ILY7M -7.00f -5.000 -7.00{ -1.001 -1.00] 1.00f G.00] -5.00/ =-5.00
¥—w>i -9.000 -7.001 -9.00! -5.00] ~5.00] -5.000 1.00] -8.00| -8.00
25 -2.00{ 2.00 -2.00 5.00 5.000 5.0001 8.00f l.00f 1.00
J—=At! -2.00 2.00] -2.00] 5.00f 5.001 5.000] 8000 -1.00] 1.00

+ 1 4. 1 1 L L 41
T ¥ T T T T T T

Wl = .2385609799 B4l W6 = .0346191336 L7 MAZE
W2 = .1099279362 &HZE W7 = .00149269068 E—<2 NI SF i
¥3 = ,2385609799 & EMRAZE W8 = .1470833983 LI 7w FMZE

W4 = 0346191338 IT7 -4 F«47 W9 = .1470833983 S —RULA MM
Wa = .0346191336 JXFR Y ME
Total 1.0000000000 CI = 0.05738863 CR = 0.03957837

#3—8 Matrix from [EIMBFM to sublevels.

1 1 2 4. 1 ! Il +
T T ¥ T T T T T

| BAM 2B%| ¥4E T7 | AER] VTS| E—-v] 2F1] J—X

£ 1 1 + J ! ! !
T ) T T T T T T

B2 1.001 100l 1.001 1.001 3.001 3.00i 3.00] 6.00] 5.00
£B% | -1.00] 1.000 1.00/ 1.00/ 3000 300 3.00] 5.00] 5.00
F-@PR -1.001 -1.00] 1.001 r.00] 3.001 3.000 3.00[ 5.00] 5.00
L7 -1.00] ~-1.00| ~-1.00] .00 3.000 8000 3.00/ 6.00] 5.00
NRERFE -3.000 -3.001 -3.00] ~-3.00] [.00] 106G} 1.00[ 3.00] 3.00
Iy7 0 -3.000 -3.001 -3.001 -3.00| -1.000 1.0004 1.00] 3.00] 3.00
Y-t -3.000 -3.00] -3.001 ~3.00] ~-1.00] -1.00f 1.00f 3.00] 3.00
231 5| -5.00] -5.00f ~5.001 -5.60f -3.00[ -3.001 -3.00 1.00] 1.00
J—A7| -5.00i -5.00f =-5.00 -5.00 -3.00/ -3.00] ~3.00/ -1.00] 1.00

4 1 L] I 1 4 4 ! 4
T T 1 T T T T T

Wl = .1825117772 BAFMZE W8 = .0697350941 ¥ bARZE

¥2 = .1825117772 «BZ%E Wl = .0697350941 E—< 2 NPT ITaEE
¥3 = 1825117772 & f EMRALE W8 = .0303738044 I 5w REAZE

We = 1825117712 L7 A 25F47 W9 = .0303738044 J—AT IR MRE
W5 = .0697350841 NHFAY A%
Tota!l 1.0000000080 CI = 0.01287246 CR = 0.00887756
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#F3—9 Matrix from ['B¥-E¥ to sublevels.

L + 4 5} ] k] + 4
T T T T T T v T

HE#| 20 y08) 27| 8% =7 =< 2F1| /—A

b —

! 1 1 4 I + 1 1
T T T T T T T T

B&giZs|  1.00] 1.00]  1.00] -3.000 1.00| 5.008 1.00] 1.00] -3.00
£HZ | -1.00] 100} 1.001 -3.001 1.06] 5.00f 1.001 1.00] -3.00
@B -1.00} -1.00] 1.00] -3.00] 1.00% 5001 £.00f 1.00) -3.00
7] 3.000 3.001 3.000 1.001 3.00{ 7.00 300 3.000 1.00
NEAZA&| 1,001 -1.00] -£.00f -3.001 1.00f 5.00] 1.00] 1.00] -3.00
I7 b -5.000 -5.001 -5.001 -7.001 -5.00} 1.00] -5.00] ~5.001 -7.00
E—<»| -1.00] -1.06] -l.000 -3.00| -1.00 5.00] 1.00] 1.00] -3.00
aF15 -1.00] -1.00) -1.00| -3.00] -1.00( S.00 -1.00l 1.001 -3.00
J—Zr7|  3.00f 3.00f 3.00] -1.00] 3.00/ 7.00f 3.00] 3.00] 1.00

N i + } +. 3. 4 + 4
T 1] 1 T T v T T T

i

Wi = .0846566095 HZ&#(zE W6 = .0208812767 LI hpI%
¥2 = .0846566095 £AZE W7 = 0846566095 VE— - NZTIFTTFIap%E
¥3 = .0846566095 & -f EIB#ZE W8 = .0846566098 LI Fw FHIZE

W4 = .2355895330 I7 AT« 7F ¥9 = .2355895330 J—AUIAMIE
W5 = .0846566095 INFRY %
Tatal 1.0000000000 CI = 0.01106860 CR = 0.00763352

#3—10 Matrix from [RF1T—FT X R ] to sublevels.

I I I 1 I 1 4 4
T T T T T ¥ T T

BAfil 0% F1E| 7| NFX| TPF) E—7| 2F1] /—A

4 4 I } { iy .y Il
T T T T T T T T

H#4#igEl 1,001 1001 1.00f 1.001 3.00f 3.001 3.00f 5.00f 5.00
£H% | -1.001 1000 1.00f .00l 3.00f 3.000 3.0001 5.001 5.00
Y- EMI -1.001 -1.000 1.00) (.00l 3.00f 3.00] 3.00f 65.00] 5.00

3

1

]

1

-, — 4+

741 -1.00] -1.00] -1.00)  1.601 3.000 3.00] .00} 5,00} 5.00
NFEAF| -3.000 -3.000 -3.00] -3.001 1.001 1.00] .00f  3.00f 3.00
7 hE -3.600 -3.000 -3.00f -3.001 -1.00| 1.00] .00 3.00] 3.00
E—-<l -3.001 -8.001 -3.00f -3.001 -1.001 -1.00] .00l 3.00] 3.00
a5 -5.001 -5.00f -5.00f -5.001 -3.001 -3.001 -3.001 1.00] 1.00
J—AwT| -5.001 -5.00] -5.00 -5.001 -3.00] -3.00] -3.001 -1.001 1.00

1 il 1 4 { I n 1 |
T T T T ¥ T T T T

Wl = .1825117772 A#4iZ%E W6 = .069735084] TP MMIZE
W2 = .1825117772 4£HZ ¥7 = .069735084]1 VE—T - NIFSFLaMiBE
W3 = . 1825117772 ¥ EREALZE W8 = .0303738044 L1 Fv Rz

W4 = .1825117772 X7 A >F47F W9 = .0303738044 /—RATITRANAZLE
W5 = .0697350941 NFAY A%
Total 1.00060000000 Cl = 0.01287246 CR = 0.00887756
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F3—11 Matrix from [HEPIEEH] to sublevels.

4 1.

oy

4

T

J +
T T

| B4t £HE| #0E] 7| XFAL 2P| -] 234 /—X

4

1 J

T T

T T

B##El  1.001 1.0l 1.00} -3.00] 3.00] -3.000 3.00] -3.00f 1.00
£HZ | -1.000 1.00[ 1.00( -3.00f 3.00] -3.001 3.00% -3.00| 1.00
F@EER -1.001 -1.00] 1001 ~-3.00/ 3.00] -3.001 3.00f -3.00] 1.00
7 -] 3.000 3.001 3.001 i.000 5.000 1.00] 5.00] 1.00] 3.00
NEAL] -3.0001 -3.00] -3.001 ~5.001 L.00] -5.001 1.00] -5.00] -3.00
TPZ R0 36001 3.001  3.000 -i.06] 5.00] 1.06] 5001 [.00] 3.00
E—<2| -8.001 -3.00] -3.00 -5.001 -10OJ -5.60f 1.00] -5.00] -3.00
a7 8.000 3.00f 3.00] -L.00f 5.00f -1.001 5.000 1.00f 3.00
/=AYl -r.o00} -1.00f -t.00{ -3.00f 3.00[ -3.00] 3.001 -3.00} 1.00
¥l = .0783014084 B&#iE W6 = .2071740009 I ¥ BRZE

W2 = .078501408¢ £HZE W1 = 0322361819 E—<  NUTIFTaPE
W3 = .0785014084 &7 [HBHAZE W8 = .2071740009 I 5w FME
¥4 = .2071740008 7 A 2FT47T ¥9 = .078501408¢ J—ATU TR MAZ
W5 = .0322361819 /NFRA & A%

Total 1.0000000000 CI = 0.01287246 CR = 0.00887756

i +

F3—12 Matrix from RO EEENE] to sublevels.

+ )

r)

¥ T

T ¥

¥

¥

| A4 €B%| Fq4E| =7 | NFR| =7 ¥—<| 2F1] /—A

1 o+

4.

+

&

o) }

T T

T T

A4zl 1.00] 1.00] 1.00] s5.001 5.0001 5.001 G5.00F 3.00] 3.00
£B% | -1.00] 1.00/ 100l 5000 5000 5000 5.000 3.001 3.00
@Mkl -1.00] -1.001 1.00] 5.00] 5.001 5.00] 5.001 3.000 3.00
7 - -5.001 -5.001 -5.00] .00/ L.0OJ] 1.00] 1.001 -3.00] -3.00
NFRFZ| -5..00| -5.00] -5.00] -1.001 1.001 1.001 1.00] -3.00] -3.00
T¥7h -5.00] -5.00] -5.00] -i.00] ~t.00] 1000 1.00] -3.00] -3.00
E—=>| -5.00] -5.001 -6.00] ~-1.00| ~[.00 -1.086¢ .00 -3.001 -3.00
akr4F| -3.00] ~3.00f -3.00/ 3.000 3.00] 3.00! 3.00] I1.00f 0O
J—Z7| -3.001 -3.00] -3.00] 3.00] 3.00] 3.00] 3.00] -1.00] .00
Wi = .2188641753 B&fE ¥6 = .0381876491 LTIV MMIE

W2 = .2188641753 &HZE W7 = .0381876491 E—< - NIIS5FLaMiE
W3 = 2188641753 ¥ -7 EIFRHAZE W8 = .0953284389 U Fw BZE
W4 = .0381876481 X7 AT T W9 = .0953284389 /—AD LR MELZE
¥5 = .0381876401 /¥R Y K%

Total 1.0000000000 Cl = 0.01287246 CR = 0.00887756
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#F3—13 Matrix from THI{K] to sublevels.

4 L 1 1. + 1 4 4
¥ 1 T T T T T T

| BE4%] €82 0B 7 | XNFRA VT V-] 21| J—R

4. 4 I 3 I } k. 4
T T T T T T T T T

HA#gizE! 1,001 1.001 5.000 7.000 7.0001 7.000 9.000 3.00 3.00
£BA%E | -1.00| 1.000 5.001 7.001 7.001 7.000 98.00f 3.60/ 3.00
F-(E¥l -5.000 -5.001 1.00] 3.00] 3.00] 3.001 5.00] -3.00/ -3.00
74| -7.001 -7.001 -3.000 1.00] 1.00] 1.00] 3.00] -~5.00] -5.00
NFAF| -7.000 -7.00] -3.001 -1.001 1.00] 1.00] 3.001 -5.001 -5.00
7 -1.000 -7.0001 -3.001 -1.00] ~1.00] 1.001 3.0001 -5.00] -5.00
E—<>| -9.00] -9.00] -5.00] -3.00] -3.00] -3.001 1.00] -7.00] -7.00
at-A5 -3.001 -3.00/ 3.000 5.000 5.000 s5.000 7.08] 1.001 1.00
J—=AZ71 -3.001 -3.00f 3.00] 5.006] 5.001 5.000 7.08] -1.00] 1.00
Wl = .2719478259 HAEHME W6 = .0325887063 LI hHIZE

W2 = .2719478259 &R W = . 01T4189247 VE— 2 NI S5Fa %
W3 = .0693130884 -1 EHATE W8 = .1358031081 L Fw RifZE
¥4 = .0328887063 L7 A FA7F W9 = .1358031081 J/—RUIAMAE
W5 = .03258870863 /NFRHFME

Tetal 1.0000000000 CI = 0.04545103 CR = 0.03134554

#3—14 Results of AHP hierarchy analysis

Weights of each factor in the level

b2 T27 54 >@ 1.0000
2 T{E) 0. 2968
3 THI{EdE) 0. 4852
4 M—ER3  0.1090
§ : TRtk 0. 1090
§ . MAEERSRL) 0.0539
7 MEH 0.3774
g BHEFR) 0. 0539
9. [&E¥ - 4 0.0694
10 : TAF2T7—F 0.0282
11 : THEPRRE]  0.0114
12 : (BWEOERIE0. 0545
13 @ Ty 0. 0545
14 : TEZANZEl  0.1544
15 : F&H%E) 0.1166
18 @ T%1 ERRATZE;0. 1434
17:7x7 12> 0.1063
18 : TRFAH AL 0.0789
19 : M7 b #ize)0. 0822
20 : TE—=> -3 0.0982
2 a5 o B 0.1055
22 . T/ —ATTA 0.1145
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6 AHP HTROBRTIT

EOWORER, ERE~NATBTEHML TVWB LT T4 IR ENMZESHOMEHP
FUEMEN DS 3DDOIN =TT BENTES, UT, TRENKZDODNWTHENS,

=9, 0 N—Tik THEfZE] & Y ERME 028 THS. LIV2IZ
BT TFIER] O ’RBEbAEh oD, HEEEIENDOD, FEHIE
BN £ <, ZOLLAERELELARNIO 28O T4 M EMEED DR ER
ofr, TO 2%, FHEREDE W LIS, FOMOEBTHEHL L TH DREMNIC—HR
Fr U7 OERR AL I BEELU EOT—ERAZRELTWE I Ebho 2. —Hft
RFICEBET 2L RESREOBDOY T —THHETILT T4 I 0 2HN%E
WIEHFDENTHA I,

o N—7, T&£HZE, 2FA5Fvy REigE, [J—ATITAMIZES O
3HTHB, 2034, HITFFICES> TEEAEFRHADRWEEILEENHE I L
RIATY —XF VB DD, HRELUTHBRRWI LA haRo k&b
hd, DED, REWAFEEDSY—EXTR, 224X 045300 EEMLER
25 & Fl FEE A VBN R B RBN BB EHAEND, FNORITRENEMT
BEAHRETERRE NNy r—P V7 —THETALY 54 YR IO3HNENI &B
ZDERNTHAI,

EIDSN—T1E, TZF7 A>F47), [NFRFCEEREZE , TZo7 MM
72), TE—<> - NYPI5F4vafits] OARTHD, TO4E, FEEEL
~ O EIEFIT DR FUEEAMENC EN DS, TIA MMESZo R EBDONDSH, i
KN IER IR - DA RIS B QT T 54 2 LU THEmRICEWY I b &
BizoTEBLT, E207N—TL0EINEWV, BT LT -1 2F 471 1,
o FN—TD TL2F1Fy FHiZE) KOUIA MBETFHELS B> TWDD, TOHH
ELTIR, EAETHFERRON FRENI &I, BRa2 3SEERELED,
z%;vwfxwﬁwtﬁuwémmbto,Eémw::/s—aazwv—bﬁﬁ
L VIE< WMo /20, REMESIFRRZEENZY—EAREHLTVREIEN
#Fens,

BETHE, ER~NVAVBERRIDOIY T4 N, BECHRHTEIRER
HELNH D, BETEH—EAONBPREEBNT T —RKEALTVS, LML, K
FISERM DR T —ERAbHED RSN, 0D XD REFEREEDST—-EX
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M LIV
1 Matrix from TEATISHERSIGSCME] to sublevels.

| Bl (M | BRGH:
fr@s&dE|  1.00] 2000 3.0
Mgl -2.000  LOOf 10O
BARSHE| 3000 -L00| 1.0
¥1 = 0.5499456073 (RriB&a)
¥2 = 0.2402108696 (#Friidedt)
¥3 = 0.2008435231 (HARGH:)
C1 = 0.00914735
CR = 0.01577130

@) LX)V 2
¥2—1 Matrix from Mokl to sublevels,

| HA 78 | 50h 5 | BT
AAFIE|  1.00|  1.00]  3.00
HRAS| -L00]  L.00]  3.00
HEgm|  -3.000 -3.00) 1.00
Fi = 0.4285714286 (BARE LOME)
¥2 = 0.4285714286 (FUR{AH & OFERE)
¥3 = 0. 1428571429 (BEFR#RTH & DR
CI = 0.00000000
(R = 0.00000000

F*2—2 Matrix from T¥BE#{$] to sublevels.

| ER | R O B | LR
EpER] 1.00)  7.000 8.0
#iog  -1.00] 100 -2.00
A -8.00]  2.000  1.00
Wl = 0.7854792873 (EIRSAYin2eiE)
W2 = 0.0851849193 (Mt DHMK)
W3 = 0.1293357933 (LHEEOARHE)
Cl = 0.03820738
(R = 0,06587479
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F2—3 Matrix from TEHZ%:M] to subleveis.

HR - KIRREH | HBOR|KiKO
HiE ok 1.00f 7.00] 500 3.00
G&&HE| -T.000  100] -3.00] -7.00
WHOR| -5.00 3.000 1.00[ 5.00
AEHED|  -3.000  T.00] -5.00] 100
W1 = 0.5429738670 (MR- KLICHT 2% 2H)
¥2 = 0.0483169758 (RHEHOHEM)

¥3 = 0.2508993388 (o siFik)

W4 = 0.1488098184 (kitigoLE)

C1 = 0.27946304

CR = 0.31051449

3) X)L 3
* 3—1 Matrix from TEH&FIM EDOAR] to sublevels,

JEHEE T | SRR | HEARILIR | B8 | BRI | =R
JbHEE T 1.00| -6.00f -~8.00[ -9.00{ -8.00{ -3.00
ERRE 6.00 1.00| -2.00| -3.00f -2.00 2. 00
AR 8.00 2,00 1.00{ -2.00 1.00 4.00
R R 9.00 3.00 2.00 1. 00 3.00 7.00
== 3 8.00 2.00{ -~1.00] -3.00 1.00 4.00
=EMEGE 3.00] -2.00[ -4.00| -7.00| -4.00 1.00

Wl = 0.0260238260 (JLyF¥ FEE2SHETIL)
W2 = 0.1182059045 (EHEELREIHR)

W3 = 0.2087431194 (HAREIBEE)

W4 = 0.3913623897 (ERBER)

W5 = 0.1980844720 (IXERIRFHIRHA)

W6 = 0.0575802884 (=EmEa{EHA)

CI = 0.02392763

CR = 0.01929648
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FZ3—2 Matrix from TFERERMLSOFIEE] to sublevels.
JEHEE T | SRR | AR | I ER | R RIR R | =8 E

JLHEE T 1.00] -~9.00{ -5.00 1.00| -7.00[ -7.00
EURRE 9. 00 1.00 3.00 9. 00 2.00 2.00
HEAIRAR 5.00] -3.00 1.00 5.00 2. 00 2.00
WERMK| -1.00] -9.00] -5.00 1.00| -3.00[ -3.00
57 B IR 7.00| -2.00f -2.00 3.00 1.00 1.00
TG 7.00] -2.00f -2.00 3.00] -1.00 1.00
Wl = 0.0337738185 (JL¥FETEEZ=HATIE)

W2 = 0.3833461398 (EHRILRIER)

W3 = 0.2210790992 GFAERINEE)
W4 = 0.0435423084 (HEEFER)

W5 = 0.1591293171 (IERIEBMEHIA)
W6 = 0.1591293171 (ZEEFHA)
CI = 0.04114767

CR = 0.03318361

FZ3—3 Matrix from TEETFXRTH & DFEME] to sublevels.
JCHEE T | B WRUEL RS | AU IR [0 B R &k | B B VR | == B (R

JbiEE F 1.00] -3.00 5.00 7.00 500 -5.00
EHEE 3.00 1.00 5.00 8.00 5.00] -2.00
BiAREIR|  -5.00f ~5.00 1.00 2.00 1.00} -7.00
WERER| -7.00] -8.00{ -2.00 1.00} -2.00] -9.00
IFEREE !l -5.00] -5.00{ -1.00 2.00 1.00| -5.00
=EmEE 5.00 2.00] 7.00 9,00 5.00 1. 00
Wl = 0.1679517250 CIby¥giEFrRzessfin)

W2 = 0.2749818332 (EIRIEETLR)

W3 = 0.0491157012 (HFARUEIBEEF)
W4 = 0.0294570105 (HEERBER)

W5 = 0.0529636796 (UERILBTBHT)
W6 = 0.4255300505 (Z@EEfEHA)
CI = 0.06383260

CR = 0.05147790
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#F3—4 MNatrix from TEIRRAY/TE2#| to sublevels.

JOHEE T | SRR RIS R E R | R IRER | =EEE
itHEEF 1. 00 1.00 9.00 7.00 8.00 5.00
EhiEEl -1.00 1.00 9.00 8. 00 7.00 5.00
WARERI -9.00[ -9.00 1.00| -5.00] -3.00{ -7.00
WEER] -7.00 -8.00 5.00 1.00 2.00] -2.00
B3| -8.00] -7.00 3.00| -2.00 1.00{ -3.00
=mpEfE| . -5.001 -5.00 7.00 2.00 3.00 1. 00
Wi = 0.3734663552 (ILHEE T HEZe¥(HIT)
W2 = 0.3771095365 (EHRERIER)
W3 = 0.0240067858 (HiARWLAREEF)
W4 = 0.0687752598 (HFEREELR)
W5 = 0.0456724681 (BFRIRFIRHT)
¥6 = 0.1109695947 (ZHEEFEHS)
Cl = 0.06827569
CR = 0.05506104

FZ3—5 Matrix from MMBATODRKE] to sublevels,

JEHEE T | B U EE | A ACIR R | R R R | M B VR 3R | =% R 15
Jb¥EE T 1.00{ -2.00{ -3.00 5.00 4.00 3.00
ERE 2.00 1.00| ~-2.00 6.00 5.00 4.00
B BB 3.00 2. 00 1.00 8.00 7.00 5. 00
WERR|l -5.00 -6.00{ -8.00 1.00| ~2.00| -4.00
IERIES | -4.00] -5.00{ -7.00 2.00 1.001 -2.00
=@EmEfs] -3.00]  -4.00f -5.00 4.00 2. 00 1.00
W1 = 0.1714644918 (L¥EEFRZEHEHE)
W2 = 0.2583388399 (EHRIBETER)
W3 = 0.4014475506 GiARRINAE)
W4 = 0.0336244391 (HFEERFKER)
W5 = 0.05053511056 (BRI BAHA)
W6 = 0.0845895680 (=EEEEHA)
CI = 0.03463592
CR = 0.02793219
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F3—6 Matrix from MTHIRBOBEHME] to sublevels.
JLHEE T | B RV B | ARULEN [ R R Rk | I R IR | = 5E i (E

JEE T 1.00 3.00 5.00 9,00 8.00 7.00
BUkRm]  ~3.00 1.00 3.00 8.00 7.00 6.00
HAEIR| -5.00] -3.00 1.00 5.00 4.00 3.00
WERR] -9.00] -8.00 -5.00 1.00| -2.00] -3.00
KRB  -8.001 -7.00{ -4.00 2.00 1.00f -2.00
Z%RIEl -7.000  -6.00  -3.00 3.00 2.00 1.00
Wl = 0.4689173441 (AL¥EETRRZEHATIE)

W2 = 0.2709727186 (EIRIZEGTER)

W3 = 0.1284521590 GHFAULIREEF)
W4 = 0.0289360841 (HEELFLAR)

W5 = 0.0412916109 (kB UL S HTH)
W6 = 0.0614300833 (= EEEHF)
CI = 0.05602713

CR = 0.04518317

F3—7 Matrix from M- KIL[ICHTHERLMl to sublevels.
JCHEE T | B RIS [HE R IR [ EE % [ B IR | = (E

& F| 1.00] -4.00] -6.00] 2.00] -4.00]  3.00
wHRRE|  4.000  1.00] -3.00]  4.00]  1.00[  7.00
wAEI|  6.00] 3.00] 1.00] 7.00] 3.00] 8.00
BEE#®| -2.00 -4.00 -7.00] 1.00] -5.00] 3.00
BresEs|  4.00] -1.00| -3.000 5.00] 1.00]  7.00
=mefg] -3.00 -7.00| -8.00| -3.00| -7.00 1.00
Wl = 0.0707654515 (At¥gHTEEZEEATIL)

W2 = 0.2020580252 CEHRUERIER)

W3 = 0.4338581052 (HiAULIRAEF)

W4 = 0.0532102294 (W FREER)

W5 = 0.2105924771 (UERIZFEHTS)

W6 = 0.0295157116 (=HEREI{EHF)

CI = 0.04695129

CR = 0.03786394
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F3—8 Matrix from MAMBFOULEEl to sublevels,
JCHFE T | BRI | BRI IR |5 B IR | R RIR I | = &R E

Jb¥EE T 1.00| -7.00| -6.00[ -3.00{ -3.00| -9.00
EIRRE 7.00 1.00 3.00 6.00 .00 -3.00
WA R 6.00] -3.00 1.00 4.00 4.00{ -4.00
W R IR 3.00] -6.00] -4.00 1.00 1.00 6. 00
57 B IR 3R 3.00 -6.00[ -4.00] ~1.00 1.00] -6.00
=EmE 9. 00 3.00 4.00] -6.00 6. 00 1.00
W1 = 0.0228817227 (AL¥EM FRRZ=#ATE)

W2 = 0.2880224669 (EHRIELETER)

W3 = 0.1673007484 (HFARIZIEE)
W4 = 0.2146619314 (HEERHER)

W5 = 0.0511322443 (LEERIRS M)
W6 = 0.2560008863 (=HE{EHH)
Cl = 0.62638214

CR = 0.50514689

#23—9 Matrix from MHEAZD REFHE] to sublevels.
LR T | BRI AR SRR | BIRR | =R E

LT 1.00 3.00 3.00 6.00 9. 00 8. 00
EWRRE|  -3.00 1.00 1.00 4.00 7.00 6. 00
AR -3.00] -1.00 1.00 4.00 7.00 6. 00
WERM| -6.00] -4.00[ -4.00 1.00 5.00 4.00
BEEH!  -9.00] -7.00| -7.00] -5.00 1.00] -2.00
=&@a{E|  -8.00{ -6.00{ -6.00| -4.00 2.00 1.00
Wi = 0.4329578840 (ALHEM TREZEHEATIE)

W2 = 0.2082429025 (ERILEIER)

W3 = 0.2082429025 (HEAEINEE)
W4 = 0.0863153125 (W EREKR)

W5 = 0.0269219178 (IZERIETHEHTF)
W6 = 0.0373190806 (ZEmEMA)
CI = 0.06624652

CR = 0.05342462
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F3—10 Matrix from MKEEHEDOREE] to sublevels.

JREE T | E IR [ ARRIN P E R | B BRIRE | =
AL E T 1.00 1.00 5.00 8.00 5.00{ -2.00
EWRER| -1.00 1.00 5.00 8.00 5.00] -2.00
WAREIR| -5.00[ -5.00 1.00 4,00 1.00] -5.00
WER#%| -8.00] -8.00] -4.00 1,00 -4.00{ -9.00
BB -5.00) -5.00{ -1.00 4.00 1.00] =-5.00
ZEEE 2. 00 2.00 5.00 9.00 5.00 1.00
W1 = 0.2445596067 (db¥E:E T REZ=EATL)
W2 = 0.2445596067 (EiLERIER)
W3 = 0.0645423819 (HFiAKILIFAHE)
W4 = 0.0255583259 (WEEEER)
W5 = 0.0645423819 (BCERULBIMMA)
W6 = 0.3562376969 (=EEEEHA)
C1 = 0.04070243
CR = 0.03282454

5 MEIcEIEERFOMS LITHEEORKE

ULEO—HHRRICL AN SBONTMEERE T COEEEZR LD D L,
KUHREZ DEDICHEDBIENTES,

x4

#4B

i

(L i

REE

ERAY did

ERE

0.5499

0.2402

0.2098

BT | B | e

EpRzEH| S

TR M Al RSl | R

Kt

ik

At ¥ 3K T 88 0.0260

0.4285

0.4285

0.1485

0.7854

0.0850

0.1293

0.0337

0.1679

0.3734

0.1714

0.4689

0.5429
0.0707

0.0483

0.2598

0.1488

B
e

0.0228

0.4329

0.2445

0.1554

5 A

0.1182

0.3833

0.2749

0.3771

0.2683

0.2709

0.2020

0.2880

0.2082

0.2446

0.2696

105 7 R AR BT

0.2087

0.2210

0.0491

0.0240

0.4014

0.1284

0.4338

0.1673

0.2082

0.0645

0.1864

i £ I % 5

0.3913

0.0435

0.0294

0.0687

0.0336

0.0289

0.0532

0.2146

0.0863

0.0255

0.1331

hisk B IR T o

0.1880

0.1591

0.0529

0.0456

0.0505

0.0413

0.2105

0.0611

0.0269

0.0645

0.1273

|I= % m 18

0.0575

0.1591

0.4255

0.1109

0.0845

0.0614

0.0295 |

6 AHP Z3HTHEEROBERIT

0.2560

0.0373

0.3562

0.1282

* FHEERETL, BROBEERAT, B OEEEIMFTRLL

WAIMORKE, SRS EEREOBERELL TRETHBE HENEBLNE,
M DSER MO EEEITIZEA L RUL L THETEL BRI, 2 F7HbIGIREIIT,
AT B L O BRI T T, IEETER, ERREE, HARNES, S8
EOAHIRA2E B UL L Chy 72 B L TV 5D, BIREERIC OV TRFEAZ2 DI by 70D
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- EROBABRRTE., TREHNAS2HEE<, CP URESIHRES DB
LTOEWRRBRRERTSIENBHD D%, £, AERYUYRHD, A7aNy7,

VI MEOESIT, WA BNEEMERDOLH D, UHOMAFETRREESIE
bE&HBEBRDNS,

LiL, SERWET 7Y —ORTHIZCPUKEL TR, /— T, T2 by

THIZHARTCPUDT v 77— MEEBEWIEHELL, —EBALTLEARE, CPU
DEBRRFNZN, FIT, £9, CPUZBRDEERHEELLTEX, TORETT,
ERICHAT BRICERTZT7 VY-V xA FZ2BVWTERREZB IR,
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(1) 725 —O—XF ELBfE - & A
CPUZHD * XAEY. litg, BEXKEE, BHHOKES, HIEH - s> 79 1>,
REREE, V7 b EWIERESZ. M. CLCR.E. #iZ 0.1 AMTEASHIIHF LN
TWa, —RIINY I OEAZEXDHE, HLBRESENIIRBIH HHAITI, Lid
DIETHEZERENTLTL, ENANVREDCHE T, HNLTSIRERLEY = MW
ERIRBOEIEREMUTHAS,
F2—1 Matrix from (33 D:R4R | to sublevels.

CPU HD,Mem fHi#% TV BRBIRF HI K EEO V7 LiEHE
CPU 1,00 3.00 3.00 500 500 3.00 3.00 500 3.00
HD,Mem | -3.00 1.00 1.00 3.00 3.00 1.00 1.00 3.00 1.00
ik -3.00 -1.00 1.00 3.00 3.00 1.00 1.00 3.00 1.00
FH4 | -5.00 -3.00 -3.00 1.00 1.00 -3.00 -3.00 1.00 =-3.00
BREEE | -5.00 -3.00 -3.00 -1.00 1.00 -3.00 -3.00 1.00 -3.00
EXA | -3.00 -1.00 -1.00 3.00 3.00 1.00 1.00 3.00 1.00

3 3

-1 1

3. 3

o | -3.00 -1.00 -1.00  3.00 .00 -1.00 1.00 .00 1.00

VZ7h| -5.00 -3.00 -3.00 -1.00 .00 -3.00 -3.00 .00 -3.00
Rt | -3.00 ~1.00 ~1.00 3.00 00 ~-1.00 -1.00 .00 1.00
W1 =.2937062427 CPU W2 =.1162756098 HD,Memory

W3  =.1162756098 kg W4 =.0416385694 FH1

W5 =.0416385694 EREhfH W6 =.1162756098 HEIKEX

W7 =.1162756098 MEHEOKEE W8 =.0416385694 V7 b

W9  =.1162756098 ILGR{E - flikshE

Total 1.0600000000 CI = 0.00811302 CR = 0.00559518

() 75— EO—kt iR

® CPU

CPUBEDHVEIIZEH AT o1 b &Ek, ZMONEHREL, HDERPATY
DFvrya, NAZOyIEERELTEEZOT, —HIKCPUI Oy I =B HEE
EREALRWD, ZZTRAIDTNSELCPUREZFBINCIEA, FHMEL .

F2—2 Matrix from CPU] to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let' sN FMV NS Winkey Mebius
VAIO P 1.00  3.00 1.00  1.00 3.00 3.00 3.00 3.00 1.00
VAIO P | -3.00 1.00 -3.00 -3.00 1.00 1.00 1.00 1.00 -3.00
PC-98N | -1.00  3.00 1.00 1.00  3.00 3.00 3.00 3.00 1.00
DynaBo | -1.00 3.00 ~-1.00 1.00 3.00 3.00 3.00 3.00 1.00
Libret | -3.00 ~-1.00 -3.00 -3.00 1.00 1.00  1.00 1.00 -3.00
Let'sN | -3.00 -1.00 -3.00 -3.00 ~-1.00 1.00 1.00 1.00 -3.00
FMV NS | -3.00 ~-1.00 -3.00 -3.00 -1.00 -1.00 1.00 1.00 -3.00
Winkey | -3.00 -1.00 -3.00 -3.00 -1.00 ~-1.00 -I1.00 1.00 -3.00
Mebius | -1.00 3.00 =-1.00 ~-1.00 3.00 3.00 3.00 3.00 1.00

W1 =.1764705882 VAIO PCGBHO5RS W2 =.0588235294 VAIO PCGC1
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W3 1764705882 PC-98NX LaVieNX W4

1764705882 DynaBookSS3010

W5 =.0588235294 LibrettoSS1010 W6 =.0588235294 Let'sNoteC33
W7 =.0588235294 FMV NSWIz3X W8 =.0588235294 WinkeyGl
W9 =.1764705882 MebiusPC-PJ1-M2 ‘
Total 1.0000000000 CI = 0.00000000 CR = 0.00000000

® HD - AT

HDAREAEVIFUEBEEICHE TS0, HDERMKE S, AT PR EWEEIZ
E, B A MITAE SN, Let'sNote Tid, HDARDDZNAAETYNRKEN
DT, HREL T VaioPCG505 LR URE E AL,

F2—3 Matrix from [HD,Memory| to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let'sN FMV NS Winkey Mebius
VAIO P 1.o¢ 3.00 1.00 1.00 5.00 1.00 1.00 3.00 1.00
yalop | -3.00 1.00 -3.00 -3.00 3.00 -3.00 -3.00 1.00 ~-3.00
PC-98N | -1.00  3.00 1.00 1.00 5.00 1.00 1.00 3.00 1.00
DynaBo | -1.00 3.00 -1.00 1.00 5.00 1.00 1.00 3.00 1.00
Libret | -5.00 -3.00 -5.00 -5.00 1.00 -5.00 -5.00 -3.00 —5.00
Let'sN | -1.00 3.00 -1.00 ~-1.00 5.00 1.00 1.00 3.00 1.00
FMV NS | -1.00 3.00 -1.00 -1.00 5.00 -1.000 1.00 3.00 1.00
Winkey | -3.00 -1.00 -3.00 -3.00 3.00 -3.00 -1.00 1.00 -3.00
Mebius | -1.00 3.00 -1.00 ~1.00 5.60 1.00 -1.00 3.00 1.00

W1 =.1449663822 VAIO PCG505RS W2 =.0521402238 VAIO PCGCl1

W3 =.1449663822 PC-98NX LaVieNX W4 =.1449663822 DynaBookSS3010
W5 =.0259212589 LibrettoSS1010 W6 =.1449663822 Let'sNoteC33

W7 =.1449663822 FMV NSWI23X W8 =.0521402238 WinkeyG1l

W9 =.1449663822 MebiusPC-PJ1-M2

Total 1.0006000000 CI = 0.00650883 CR = 0.00448885

® Mtk

Mk i — AR E TR = R Wk R, DITOL D Iia»> 7. LibrettoSS. VaiPCG-Cl
OEENEETH B RE. FMV D7 =1 RAYEL,
¥ 2—4 Matrix from [{Hi#1 to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let'sN FMV NS Winkey Mebius
VAIO P 1.60 -3.00 3.00 -2.00 -5.00 -3.00 3.00 3.00 2.00
VAIO P 3.00 1.00 5,00 3.00 -3.00 2.00 5.00 5.00 4.00
PC-98N | -3.00 ~-5.00 1.00 -3.00 ~5.00 -3.00 100 1.00 -2.00
DynaBo 2.00 -3.00 3.00 1.00 -5.00 -2.00 3.00 3.00 -3.00
Libret 5.00 3.00 5.00 5.00 1.00 -3.00 5.00 5.00 4.00
Let' sN 3.00 -2.00 3.00 2.00 -3.00 100 3.00 3.00 2.00
FMV NS | -3.00 -5.00 -1.00 -3.00 -5.00 -3.00 1.060 1.00 -2.00
Winkey | -3.00 -5.00 -1.00 -3.00 -5.00 -3.00 -1.00 1.00 -2.00
Mebius | -2.00 -4,00 2.00 3.00 -4.00 -2.00 2.00 2.00 1.00
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W1 =.0821402532 VAIO PCG505RS W2 =.2014218540 VAIO PCGC1

W8 =.0365948796 PC-98NX LaVieNX W4 =.,0830829160 DynaBookSS3010
W5 =.3128928331 LibrettoSS1010 W6 =.1290023405 Let'sNoteC33

W7 =.0365948796 FMV NSWI23X W8 =.03656948796 WinkeyG1

W9 =.0816756644 MebiusPC-PJ1-M2

Total 1.0000000000 CI=0.07585269 CR = 0.05231220

@ FTY1>

ERDEBATIIARL, BILT VRV I ALAZHANWTWABEIIEEW Y =1 M 2EE.
*¥2—5 Matrix from [FHA2/] to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let sN FMV NS Winkey Mebius
VAIO P 1.00 1.00 3.06 1.00 3.00 1.00 1.00  3.00 1.00
VAIO P | -1.00 .00 3.00 1.00 3.00 1.00 1.00 3.00 1.00
PC-98N | -3.00 -3.00 1.00 -3.00 1.00 -3.00 -3.00 1.00 -3.00
DynaBo | -1.00 ~-1.00 3.00 1.00  3.00 1.00  1.00 3.00 1.00
Libret -3.00 -3.00 -1.00 -3.00 1.00 -3.00 -3.00 1.00 -3.00
Let'sN | =-1.00 ~-1.00 3.00 -1.00 3.00 1.00 .00  3.00 1.00
FMV NS | -1.00 -1.00  3.00 -1.00 3.00 -1.00 .00 3.00 1.00
Winkey | -3.00 -3.00 -1.00 -3.00 -1.00 -3.00 -3.00 .00 -3.00
 Mebius | -1.60 ~-1.00 3.00 -1.00 3.00 -1.00 -1.00  3.00 1.00

W1 =.1428571429 VAIO PCG505RS W2 =.1428571429 VAIO PCGC1

W3 =.0476190476 PC-98NX LaVieNX W4 =.1428571429 DynaBookSS3010
W5 =.0476190476 LibrettoSS1010 W6 =.1428571429 Let'sNote(C33

W7 =.1428571429 FMV NSVI23X W8 =.0476190476 WinkeyG1

W9 =.1428571429 MebiusPC-PJ1-M2

Total 1.0000000000 CI = 0.00000000 CR = 0.00000000

® BB <

AN 7)) OEARBSEFICERE U THEDNE, ENMNVREEZHEELTH.
BAEHEN Y TV REARICZ L WOLBRTH S 4, FMV OEESEETH S, i,
N5 ) EEOBNIEET - B2 ET50EEZBNLEBRTHS S,

#*2—6 Matrix from TEEE)ERM]) to sublevels.

VAIO P VAIO P PC~98N DynaBo Librei{ Let’ sN FMV NS Winkey Mebius
VAIOQ P 1.00  3.00 1.00  3.00 1.00 1.00 -3.00 3.00 1.00
VAIO P | -3.00 1.00  -3.00 .00 -3.00 -3.00 -5.00 [.00 -3.00
PC-98N { ~-1.00  3.00 1,00 3.00 1.00 1.00 -3.00 3.00 1.00
DynaBo | -3.00 -1.00 -3.00 1.00 -3.00 -3.00 -5.00 1.00 -3.00
“Libret -1.00 3.00 -1.00 3.00 1.00 1.00 -3.00 3.00 1.00
Let'sN| -1.00 3.00 -1.00 3.00 ~-1.00 1,00 -3.00 3.00 1.00
FMV NS 3.00 5.00 3.00 5.00 3.00 3.00 1.00  5.00 1. 00
Winkey | -3.00 -1.00 -3.00 -1.00 -3.00 -3.00 -5.00 1.00 -3.00
Mebius { -1.00 3.00 -1.00 3.00 -1.00 ~-1.00 -3.00 3.00 1.00
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]
1l

w1 1162756098 VAIO PCGB505RS W2 .0416385694 VAIO PCGC1

W3 =.1162756098 PC-98NX LaVieNX W4 =.0416385694 DynaBookSS3010
W5 =.1162756098 LibrettoS51010 W6 =.1162756098 Let'sNoteC33

W7 =.2937062427 TFMV NSVI23X W8 =.0416385694 WinkeyGl

W9 =.1162756098 MebiusPC-PJ1-M2

Total 1.0000000000 CI =0.00811302 CR = 0.00559518

® ExKZa

LibrettoSS 2EBIKIZHM <. VaioPCG-Cl,Let’sNote 236t < 2%, HR T4 5 FMV O
SNHbLNLEREE» Tz,
#F2—7 Matrix from [WIKEX] to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let’sN FMV NS Winkey Mebius
VAIO P 1.00 -3.00 1.06 1.00 -5.00 -3.00 5.00 1. 00 1.00
VAIO P 3.00 .00  3.00 1.00 -3.00 1.0 7.00 3.00 3.00
PC-98N | -1.00 ~-3.00 1.00 1.00 -5.00 -3.00 5.00 1.00 1.00
DynaBo | -1.00 -1.00 -1.00 1.00 -5.00 -3.00 5.00 1.00 1.00
Libret 5.00 3.00 5.00 5.00 1.00 3.00 9.00 5.00 5.00
Let' sN 3.00 -1.00  3.00 3.00 -3.00 1.00  7.00 3.00 3.00
FMV NS | -5.60 -7.00 -5.00 -5.00 -9.00 -7.00 1.00 -5.00 -5.00
Winkey | -1.00 -3.00 -1.00 -1.00 ~-5.00 -3.00 5.00 1.00 1.00
Mebius | -1.00 -3.00 ~-1.00 -1.00 -5.00 -3.00 5.00 -1.00 1.00

W1 =.0639320875 VAIO PCG505RS W2 =.1505706702 VAIO PCGC1
W3 =.0639320875 PC-98NX LaVieNX W4 =.0747564132 DynaBookSS3010
W5 =.3342950535 LibrettoSS1010 W6 =.1666930884 Let'sNoteC33

W7 =.0179564248 FMV NSVII23X W8 =.0639320875 WinkeyG1l

W9 =.06393208756 MebiusPC-PJd1-M2

Total 1.0006000000 CI =0.03419976 CR =0.02358604

@ EEOKES

HEITHW SHARP L 0%, FMV MBS/ -/~ KH. Libretto 23583\,
#+2—8 Matrix from TEIEOXKESE] to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let'sN FMV NS Winkey Mebius
VAIO P .00 3.00 .00 1.00 5.00 3.00 -3.00 1.00 ~-2.00
VYAIO P | -3.00 1.00 -3.00 -3.00 3.00 1.00 -7.00 -3.00 -5.00
PC-98N [ -1.00 3.00 1.00 100 5.00 3.00 -5.00 1.00 -3.00
DynaBo [ -1.00 3.00 -1.00 1.00 5.00 3.00 -5.00 1.00 ~-3.00
Libret | -5.00 -3.00 -5.00 -5.00 1.00 -3.00 -9.00 -5.00 -7.00
Let'sN | -3.00 -1.00 -3.00 -3.00 3.00 1.00 -7.00 -3.00 -5.00
EMV NS 3.00 7.00 5.00 5.00 9.00 7.00 1.00 5.00 3.00
Winkey | -1.00 3.00 -1.00 ~-1.00 5.00 3.00 -5.00 1.00 -3.00
Mebius 2.00 5.00 3.00 3.00 7.00 5.00 -3.00 3.00 1.00

W1 =.0967144409 VAIO PCG505RS W2 =.0369864267 VAIO PCGCl1
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W3

.0881719153 PC-98NX LaVieNX W4 .0881719153 DynaBookSS53010

fl

W5 =.0197946582 LibrettoSS1010 W6 =.0369864267 Let'sNoteC33
W7 =.3500099848 FMV NSVI23X W8 =.0881719153 WinkeyGl
W9 =.1949923166 MebiusPC-PJ1-M2

Total 1.0000000000  CI = 0.03342084 CR = 0.02304886

VAZAN

HERY T MI, ZRYV T FERSCRDONEED, BHFY I NEFDEERYV T MO
BENZWEERWHERELUTHDN, DynaBookSS & FMV O ANEHFIZ/R- T2
JZiH. Libretto 1388\ 48, B 7 R EE TS Winkey D7 . FAEHN LM,

#2—9 Matrix from ['V7h] to sublevels.

VAIO P VAIO P PC-98N DynaBo Libret Let'sN FMV NS Winkey Mebius
YAIO P .00 1.00 3.00 -3.00 3.00 1.00 -3.00 1.00 1.00
VAIOP | -1.00 1.00 3.00 -3.00 .00 1.00 -3.00 1.00 1.00
PC-98N [ -3.00 -3.00 1.00 -3.00 .00 1,00 -3.00 1.00 .00
DynaBo 3.00 3.00 3.00 1.00 .00 3.00 1.00 3.00 3.00
Libret | -3.00 -3.00 -1.00 -3.00 .00 -2.00 -3.00 -2.00 -2.00

I

3

1

Let’sN | -1.00 -1.00 =1.00 -3.00 .00 1.00 -3.00 -2.00 .00
FMV NS 3.00 3.00 3.00 -1.00 .00 3.00 1.00 3.00 .00
Winkey | -1.00 -1.00 -1.00 -3.00 .00 2.00 -3.00 1.00 .00
Mebius | -1.00 -1.00 -1.00 -3.00 .00 -1.00 -3.00 -1.00 1.00

B S QO D e G e a2

W1 =.0984147669 VAIO PCG505RS W2 =.0984147669 VAIO PCGC1

W3  =.0609826922 = PC-98NX LaVieNX W4 =.2251718765 DynaBookSS3010
W5 =.0478999963 LibrettoSS1010 W6 =.0754601127 Let'sNoteC33

W7 =.2251718765 FMV NSVI23X W8 =.0882888750 WinkeyG1

W9 =.0801950371 MebiusPC-PI1-M 2

Total 1.0000000000  CI = 0.04039448 CR = 0.02785826

© AR - fEERE

PC A0 v k82 D% % DynaBookSS,Winkey Dffl, CCDH X T & AEAEMR L7
VaioPCG-C1,Let'sNote 28BS /2 K. Libretto DT INHSNT/R o7z,

#2—10 Matrix from TH;5R{% - fiii#iME] to sublevels.
VAIO P VAIO P PC-98N DynaBo Libret Let'sN FMV NS Winkey Mebius

VAIO P 1.00 -3.00 1.00 -3.00 5.00 -3.00 -3.60 ~-3.00 1.00
VAIO P 3.00 1.00 3.00 1.00 500 1.00 1.00 1.00 3.00
PC-98N | -1.00 -3.00 1.00 -3.00 3.00 -3.00 -3.00 -3.00 .00
DynaBo 3.00 -1.00 3.00 1.00 5.00 1.00 1.00 1.00 3.00
Libret | -5.00 -5.00 -3.00 -5.00 1.00 -5.00 -5.00 -5.00 -3.00
Let’sN 3.00 -1.00 3.00 -1.00 5.00 1.00 1.00 1.00 3.00
FMY NS 3.00 -1.00 3.00 ~1.00 5.00 -1.00 1.00 1.00 3.00
Winkey 3.00 -1.00 3.00 -1.00 5.00 -1.00 ~-1.00 1.00 3.00
Mebius | -1.00 -3.00 -1.00 -3.00 3.00 -3.00 -3.00 -3.00 1.00
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W1 =.0626103842 VAIO PCG505RS W2 =.1595306742 VAIO PCGC1

WS =.056695028856 PC-98NX LaVieNX W4 =.1595306742 DynaBookSS3010
W5 =.0258356676 LibrettoSS1010 W6 =.1595306742 Let'sNoteC33

W7 =.1595306742 FMV NSWI23X W8 =.1595306742 WinkeyG1l

W9 =.0569502885 MebiusPC-PJ1-M2

Total 1.0000000000 CI=0.01613210 CR =0.01112559

(3) BEFSR
BLARINTOY A MEUTOL D15 72,

Results of AHP hierarchy analysis

*2—11

LAV 1 IS a2 0&E) 1.0000

L2 2: 1CPUJ 0.2937 8: THD,Memory! 0.1163
4 M%) 0.1163 5: [FHA 2] 0.0416
6 . [EREIEFME) 0.0416 7: TExRES] 0.1163
8: MEEOKEE) 0.1163 9: V7 H) 0.0416
10 : THRBRME - fihiRE] 0.1163

L~V 3 [11: [VAIO PCG505RS]  0.1191 12: [VAIO PCGC1) 0.0989
13: [PC-98NX LaViel 0.1066 14 : DynaBookSS3010]  0.1329
15: [LibrettoSS1010] 0.1097 16: [Let'sNoteC33] 0.1053
17: TFMV NSVI23X | 0.1278 18 : "WinkeyG1] 0.0712
19: MebiusPC-PJ1-M2J 0.1290

R E LT, EAr#IE,. DynaBookSS3010. Mebius, FMV Z/HISEH LU 2,

7T SHREROBRMT

J= R A VRFAT by TR AR TENTIERRIRA S 2, £l NN
ELTRIALAVEE TS, TAZ by 7HRFIABIEETH D, €OVIF/ITENY
FUREDLRWREEEE &5 3TN, EEREE L TREERN Y 7 O/ ERIEI
BHIROBEM N TIRER ML, ENCINBERTARRRTLIEEBHLWY, 0L
REENIT 7 ¥ -0 x4 MhTicEbN, BERHOY 21 MIhE<lxo7,

NYALEED LTRBIMETZCPUREDOY =1 FARDEL, HDAEY, ER,
PhEEME. k. EHOAREZIOEY A MICPUXD BT, TOMOT I F—DUx
14 MIESICTW, by a /oS +Z 8N VR, BZ DynaBookSS3010
REN IV EICEN - #EE L TREESHE. LML, LRV OREKRZY S 7L
FoREMN S HM S & D IZ, Mebius. FMV, BaioPCG505RX @BV EVFA1% D, DynaBook
KIREHNRBENSH DT TRENWRCERET 2LENH 5.
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X2

i hvi iy g
- N -) i A
‘ i N o = i i
ke B i N i H =
] i 4] i M e i
ST LRV E R ‘1 | “0.1000
i 5 ¥ il [ : H .
o Py i NG il
i i b N X

1 1] | toosoo

-0.0000

@rc- ®
Vai . N , .
Dvaio | @Vaio Q8NX DynaBoo Libretto Let’sNot | (DFMVY  [@Winkey [(DMebius

! OWeight { 0.1191 | 0.0989 | 0,1066 | 0.1320 | 0.1097 | 01053 | 0.1273 | 00712 | 01280

ST NV AVERICREFRENRREIND YA 7)) BEFEEL. BERBR—F M
BICH BRI END ZENE L, TORFEOYA IV ORT, ShZITEEEZH S
[HBGE D HBENENHUMERTT AN H 5720, AEEOCPUZFET HH
FEETI. FEROFMERTICK 0 SHERMOLERERRNT S LE8bN 5.

g, WREAEZED T, BREOAT a8 Ny T U%E) BRERRNDRIBDIO
T, WEBARICEED THATHERADHD DS, ZOXSIT. EBOENTNREZ
EETHDIENV AL EERTHATEIDS, FTva  EHE2H5EEELOTH
ATBHIERBN 5%, EW, A7V a v EERLEGaEEETRIEL SEEB SN
RIBEZ-TL 5 b0 LHEMENS,

Tlen —RITEA AT, BECBMRBWMF LS RIANORYUNOT 75 — 23—
ERAEHEDBIRDOATEST, 7y TINOLSICHBROTY—R— ReRZHTHT
ETHMREASOAHBELERIELXIBRY—ERARS TV RWONTIRTH Y,
FED-KL] DIRRTH S, FISMICRETIRY 75— —EXDFREZEERLTWS
A5 SENE. FHERRIT LR T,

8 AT OREBH

(1) BESH ,

SEIOHF T, ENACINVBEEZEEL, 351, BAEIBELLTERTSCPU
HERZMOT 75 —KDHEHL., JIT EHEOTFRZHEMITA, BESH
ERIRoM. FEELUTR, /—FREBFAY by TEE D SRR TIRBENS S
5 Eiz, FSEETIMEBAENENIBEEICES, /- FERTA7 by TRICESEN
A NVEREZERL, £7. CPUHEBLMKRE2ES L TEHRL A&, IHCEHT2HEI,
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ERAES, WGRE. WAV 7 b ZECNATEHELR, M. REEBOXREERY
¢, BIEED &Lk,

@ CPUOIIfiRZERL =56
CPULERKZREICERT S L, TENRESNS,
#£3—1

CPU HD,Mem ffilk 9 E#iEF B3I X EEO V7 b HEHE
CPU 1,00 3.00 1.00 5.00 5.00 3.00 3.00 5.00 3.00
HD,Mem | -3.00 1.00 -3.00 3.00 L0000 100 1.00  3.00 1.00
i ¥ -1.00  3.00 1.00 5.00 .00 3.00 3.00 5.00 3.00
FH4 | -5.00 -3.00 -5.00 1.00 .00 ~3.00 -3.00 1.00 -3.00
EREHEE | -5.00 -3.00 -5.00 -1.00 L0000 -3.00 -3.00 1.00 -3.00
|EXKk | -3.00 -1.00 -3.00 3.00 .00 1,00 1.00 3.00 1.00
WEED | -3.00 -1.00 -3.00 3.00 .00 -1.00  1.00 3.00 1.00
Y7k -5.00 -3.00 -5.00 ~-1.00 .00 -3.00 -3.00 1.00 -3.00
PAEE | -3.00 -1.00 -3.00 3.00 .00 -1.00 -1.00 3.00 1.00

o = L0 2 — = O O

W1 =.2462120014 CPU W2 =.0986301426 HD,Memory
W3 =.2462120014 1% W4 =.0376851422 T HA
W5 =.0376851422 BREfER] W6 =.0986301426 EIKZX
W7 =.0986301426 MHEREOKEX W8 =.0376851422 Y7 b

W9  =.0986301426 ILIRME - MfERE

Total 1.0000000000
Cl =0.01287246 CR = 0.00887756

PlED XL ST, CPUDIZ, i Z2EHHEL TU =1 MITZEB Iino KR, Libretto,
DynaBook. Mebius PMETIEHM(HT 5Nz,

*3—2
1: TVAIO PCG505RS. 0.1135 2: TVAIO PCGC1) 0.1141
3: IPC-98NX LaVie] 0.0959 4 : DynaBookSS3010)  0.1254
5 : lLibrettoSS1010) 0.1395 6 : Let'sNoteC33] 0.1090
7: [FMV NSVI23X] 0.1148 8 : WinkeyG1lJ 0.0661
9: MebiusPC-PJ1-M2] 0.1218

@ ILIKEEKREIZEHLLERS
CPULMiHDMICHBRAE I ERSEENTHE . K3 —3LDERI—4DEEN,
Z DFER. Libretto SAEARNCHE< B o 2l & DOR 5.
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*3-—3

CPU HD,Mem {fit¢ W4 BN BEI K BEO V7 HEHE
CPU 1.00  3.00 1.00 5.00 500 1.00 3.00 5.00 3.00
HD,Mem | -3.00 1.00 -3.00 3.00 3.00 -3.00 1.00 3.00 1.00
s -1.00 3.00 1.00 500 500 1.00 3.00 500 3.00
FY¥4 | -5.00 -3.00 -5.00 1.00 1.00 -5.00 -3.00 1.00 -3.00
EREAE: | -5.00 -3.00 -5.00 ~1.00 1.00 -5.00 -3.00 1.00 =-3.00
BXAK| -1.00 3.00 -1.00 500 500 1.00 3.00 5.00 3.00
E@mD | -3.00 -1.00 -3.00 3.00 3.00 -3.00 1.00 3.00 1.00
V7K { -5.00 -3.00 -5.00 ~1.00 -1.00 -5.00 -3.00 1.00 -3.00
hEEME | -3.00 -1.00 -3.00 3.00 3.00 -3.00 -1.00 3.00 1.00

W1 =.2128285239 CPU W2 =.0860949981 HD,Memory
W3 =.2123285239  fif& W4 =.0349098118 FH1 >
W5 =.0349008113  BRENRFR W6 =.2123285239 HEIKEX
W7 =.0860949981 MEEDAE X W8 =.0349098113 V7 bk
W9 =.0860949981 JAERME - fMSAE
Total 1.0000000000
CI = 0.01444166 CR = 0.00995976

¥3—4
1: [VAIO PCG505RS! 0.1072 2: 'VAIO PCGC11 0.1185
8: TPC-98NX LaViel 0.0916 4 : DynaBookSS3010]  0.1191
5 : ILibrettoSS1010) 0.1635 6 : [Let'sNoteC33] 0.1164
7: FFMV NSVI23X] 0.1085 - 8 : 'WinkeyG1] 0.0658
9: MebiusPC-PJ1-M2] 0.1144

® &5 IHEEMMEY TR e |

CPU, flilf. ERASSOMIC, LBEEEMESASIEERTSE, £3—54D
%3—6B5H. ZOME. Libretto OYz A MINE <okt ERE L TES
FIZHRY,

%* 35

CPU HD,Mem flitg U1 BEIR EI K EEO V7b #6RE4
CPU .00 3.00 [.O0O 5.00 5.00 100 3.00 5.00 1.00
HD,Mem | -3.00 1.006 -3.00 3.00 3.00 -3.00 1.00 3.00 -3.00
i -1.00 3.00 1.00 5.00 5.00 1.00 3.00 5.00 1.00
FY¥4 | -5.00 -3.00 -5.00 1.00 1.00 -5.00 -3.00 1.00 -5.00
BREHRF | -5.00 -3.00 ~-5.00 -1.00 1.00 -5.00 -3.00 1.00 -5.00
#xK| -1.00 3.00 -1.00 5.00 5.00 .00 3.00 5.00 1.00
E@Eo | -3.00 -1.00 -3.00 3.00 3.00 -3.06 1.00 3.00 -3.00
v7h]| -5.00 -3.00 -5.00 ~i.00 ~1.00 -5.00 -3.00 1.00 -5.00
WERYE | -1.00 3.00 -1.00 5.00 5.00 -1.00 3.00 5.00 1.00
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W1 =.1869469301 CPU W2 =.0767687531 HD,Memory

W3 =.1869469301 {fif& W4 =.0328915912 T >

W5 =.0828915912  BRENRFH] W6 . =.1869469301 EIKEX

W7 =.0767687531 HBEEOKEE W8 =.0328915912 V7 b

W9  =.1869469301 HLIRME - ff1HkEE

Total 1.0000000000

CI =0.01287246 CR = 0.00887756

% 3—6

1: ['VAIO PCG505RS) 0.1023 2: [VAIO PCGC1) 0.1228
3: [PC-98NX LaViel 0.0877 4 : TDynaBookSS3010] 0.1237
5: LibrettoSS1010] 0.1473 6 : Let'sNoteC33] 0.1211
7: [FMV NSVI23X 0.1108 8 : WinkeyG1] 0.0762
9: MebiusPC-PJ1-M2j  0.1081

@ 25T hEEELEES
CPU, flitt. BERAEZE, WIBMMBREOMICY 7 M 2HASICEERTHE, £3—
TE0ERI—BNEOLHN. ZOFKE, Libretto DUz MMINZL7R Y, DynaBook 7%

ErEinoiz,
®3—7

CPU HD,Mem it F Y- EBE EX X BHEO V7L WEEHE
CPU 1.00 3. 00 1.00 5.00 5.00 1.00 3.00 1.00 1.00
HD, Mem -3.00 1.00 -3.00 3.00 3.00 -3.00 1.00 -3.00 -3.00
ik -1.00 3.00 1. 00 5.00 5. 00 I.00 3.00 1.00 1. 00
FHA -5.00 -3.00 -5.00 1.00 1.00 -5.00 -3.00 -5.00 -5.00
EREh R -5.00 -3.00 -5.00 -1.00 1.00 -5.00 -3.00 -5.00 -5.00
HIK -1.00 3.00 -1.00 5.00 5.00 1.00 3.00 1.00 1.00
[EINETE) -3.00 -1.00 -3.00 3.00 3.00 -3.00 1.00 -3.00 -3.00
Y7k | -1.006 3.00 -1.00 500 500 -1.00 3.00 1.00 1.00
WEEME | -1.00  3.00 -1.00 5.00 5.00 -1.00 3.00 -1.00 1.00
W1 =.1632509046 CPU W2 =.0629155422 HD,Memory
W3 =.1632509046 1fit& W4 =.0289571964 FH A1 >
W5 =.0289571964  EEEHREfA W6 =.1632509046 HEIREE
W7 =.0629155422 MHFOKESE W8 =.1632509046 7 bk
W9 =.1632509046 HLFRME - {IEEAE

Total 1.0000000000
CI=0.01076686

CR = 0.00742542
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*3—8

O 3 ot W =

: [VAIO PCG505RS) 0.1017
: TPC-98NX LaViel 0.0839
: LibrettoSS1010] 0.1349
: [FMV NSVI23X! 0.1251

: 'MebiusPC-PJ1-M2  0.1039

2: I'VAIO PCGC1)J

4 : [DynaBookSS3010)
6 : lLet'sNoteC33J

8 : 'WinkeyG1J

0.1201
0.1374
0.1152

0.0779
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