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ABSTRACT

When introduce a distribution system, it is necessary performing an assessment of system quality generally to evaluate
the characteristic of system from candidates targeted product for the purchase and evaluating the superiority and inferi-
ority. The general quality assessment for the system is performed by the integration test based on the quality require-
ments of the customer till now. But, it is very difficult to perform the integration test completely, because the system
testing may depend on the individual person’s high skill and experiences. Recently, the method of the quantitative qual-
ity requirements and evaluation based on the ISO/IEC9126 quality model is widely recognized for the purpose of a
quality evaluation and improvement of the system product. In the precedent study, I have performed the confirmation of
the method of evaluation for the system quality from the viewpoint of six quality characteristics included in the quality
model defined in ISO/IEC9126, and the effectiveness of whose quality model could have confirmed quantitatively and
statistically. However, it is very difficult to assess superiority and inferiority of the system totally even if evaluating the
quality of the distribution system from the viewpoint of six quality characteristics for a customer individually. Therefore,
if we could display total quality of the target system visually, we could evaluate and compare the total quality of system
objectively and intuitively. Based on these assumptions, in this paper, we propose the concept and effectiveness of the
“Three Dimensional Integrated Value Model” based on the result of precedent study about six quality characteristics.

Keywords: System; Software; Quality Requirement; Quality Evaluation; Quality Model; Quality Characteristic;
Quality Attribute; Quality Measure; Requirement Process; Evaluation Process; Customer Satisfaction;
Customer Needs

1. Introduction product has been conducted through questionnaires or
interviews with customers. But, if the result of require-
ments analysis is not complete, that may cause the prob-
lems such as miss-estimation of purpose, and/or miss-
decision of requirements about importance, and/or a fail-
ure in completeness in the established target system
product. As a result, customer may not obtain the effec-
tive equivalent of investments worth which they truly
expect. Generally, survey items on the questionnaires are
selected either from previous questionnaires of similar
system or may be defined based on investigator’s per-
sonal experience with preference of product require-
ments.

In order to implement or acquire information system suc-
cessfully, it is very important to specify the quality re-
quirement for the most suitable system product corre-
sponding to real customer needs during the possible early
stage of development and achieve the high quality of sys-
tem product. When introducing a distribution system, it is
necessary assessing system quality generally to evaluate
the characteristic of a system from some candidates for
the purchase. If we take the wrong approach for quality
requirements in accordance with the real needs of the
customer, it may cause a big loss for a purpose of invest-
ment.

However, the quality requirement analysis is a very
difficult matter, because it is non-formulaic and demands
much of which the product customer’s technical percep-
tiveness, sense of balance and experiences.

Traditionally, analysis of quality requirements of a
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This kind of lack of structure and incompleteness of
the traditional approach may cause the miss decision of
the quality requirements analysis during stage of design
in the development. As a result, Traditional approach
may not be assuring the completeness of the quality re-
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quirement definition of a product.

In recent years, we have been working on developing
the ISO/IEC25000 (SQuaRE) series [1-4] of standards
for quality requirements and evaluation for system and
software product for a long time in ISO/IEC JTC1 (Joint
Technical Committee 1 of the International Organization
for Standardization and the International Electro techni-
cal Commission) SC7 WG 6 (software and systems en-
gineering under ISO technical committee, working group
six). As part of this project, we have also worked on the
developments of ISO/IEC9126 series, which is the stan-
dards to provide technology for supporting above men-
tioned works and also have defined the six quality char-
acteristics.

For the purpose of specifying the quality requirement
and evaluation of system and software product, currently,
the method of quantitative quality requirement definitions
based on ISO/IEC9126-1 [5] quality model that includes
six quality characteristics is widely recognized, and have
using in worldwide.ISO/IEC9126-1 (This standard has
replaced to ISO/IEC25010:2011 [6]) defines the six qua-
lity characteristics of the system and software. These six
quality characteristics are described based on the model
of Boehm [7] or McCall [8], or from the view point of a
stakeholder’s wide experience, which are considered by
necessity and dependent on the user’s point of view. This
model introduced in ISO/IEC9126-1 may be formulated
with almost perfect quality requirement establishment
and evaluation perspective of the target system, which
covers both structure and completeness based on the hy-
pothesis of a system, even with specific quality target,
being “a kind of system”.

Through analysing customer requirements based on
these six quality characteristics, it may be able to per-
form the almost complete and objective evaluation for
quality requirements and evaluation of system/software
product. Therefore, certain level of improvement could
be expected for specifying the product quality objectives
completely by using the ISO/IEC9126-1 quality model.

However, independency among each quality characteri-
stic has not been verified, and the suitability of method
by using these six quality characteristics for quality require-
ment and evaluation has not been certified statistically.

In recent years, consumers are able to purchase prod-
ucts based on an increasing number of consumers re-
views posted on the Internet web site.

For example, negative review of an online may relate
to a serious concern that affects the utility of the laptop
computer, or it may relate to a relatively minor concern
that does not affect the utility of the system based on the
impression of persons. In other words, different negative
reviews of online may be carried out to different levels of
importance (i.e., different degrees of customer quality
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requirement). The degree of customer dissatisfaction may
not be accurately obtained by simply classifying negative
reviews of online into the six quality characteristics. This
study has used the negative reviews of Laptop Personal
Computers (LPC) posted by consumers.

Also, this study used the statistical analysis approach
based on the precedent study of software product and
process improvement [9,10].

Based on the above assumption, we have already in-
spected the validity and effectiveness of quantitative qual-
ity requirement definition from the view point of six
quality characteristics in the precedent study.

However, it is very difficult to assess superiority and
inferiority of the system totally even if evaluating the
quality of the distribution system from the viewpoint of
six quality characteristics for a customer individually.

If we could display total quality of the target system
visually we could evaluate and compare the total quality
of system objectively and intuitively. Therefore, in this
paper, we propose the new quality model, which is fur-
ther expanded from the six quality characteristics, and
introduce the concept of new quality requirements defi-
nition method based on the “Three Dimensional Inte-
grated Value Model”. Finally, we verify the validity of
using the three quality characteristics, and propose the
result of verification about effectiveness of quantitative
quality requirement definition approach from the view
point of Three Dimensional Integrated Value Model.

2. Concept of Quality Models

2.1. Concept of System and Software Quality
Model

Figure 1 show the structure of the Software Quality Mo-
del defined in ISO/IEC9126-1. Recently, ISO/IEC9126-
1 have replaced by ISO/IEC25010:2011 System and
Software Quality Model. But currently, ISO/ IEC9126-1
is widely recognized and have been using. Therefore, this
study focuses on the ISO/IEC9126-1. From Figure 1,
this model includes the six quality characteristics for sys-
tem and software such as Functionality, Reliability, Us-
ability, Efficiency, Portability and Maintainability.

The Functionality can provide to achieve the ultimate
objective, such as increased productivity and sustainable
development of a company, and Usability provide the
ease of use of the system.

Reliability and Efficiency represents the capability pos-
sessed by the system, and is the characteristic associated
with sustaining the quality objectives determined by the
Functionality and Usability.

Maintainability and Portability provide the adaptability
for the system to adapt to changes in the system envi-
ronment and the usage environment.
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Figure 1. System and software product quality model-ISO/IEC9126-1:2001 [5].
2.2. Concept of Three Dimensional B Value
Integrated Value Model =Functionality, Value
Usability axis
Figure 2 shows the concept of the proposed “Three Di- y
mensional Integrated Value Model (TDIVM)” for speci- -
fying and evaluating a quality of system product. P J--Total
This new quality model have constructed based on the — £oe.. | — & —_—
consideration of further expanding of the six quality char- .:":gzl::::i';‘ ' 7 ; h 'r
acteristics defined in ISO/IEC9126-1. Maintainability E ,/ b
In this model, the three characteristics such as “value”, . : 7 L] GO
“performance”, and “adaptability” have defined for a zcc;’;:?;:;d g / / ans
quality requirements and evaluation of a system. envis tal chang ' '

- Value axis:

Supplied value for specific context of use:

Value = X (Functionality, Usability)

- Performance axis:

Capability of system to sustain a value of system:

Performance = Y (Reliability, Efficiency)

- Adaptability axis:

Capability of system to adapt to changes in the envi-
ronment of system:

Adaptability = Z (Portability, Maintainability)

The characteristic associated with the “value axis” is
the amount of value, which the system can provide the
real value to achieve the ultimate objective, such as in-
creased sustainable development of a company, and is
also the substantial value, such as the ease of use or the
functions.

The “performance axis” represents the capability of
system, which should be realized within the system, and
to maintain and sustain the value and objectives of sys-
tem. The reason why the “value axis” and the “perform-
ance axis” are differentiated is that because the charac-
teristic of the “performance axis” being excellent does
not necessarily achieve to the characteristic of the “value
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Figure 2. Concept of three dimensional integrated value
model.

axis” being excellent. It is believed that the characteristic
of the “performance axis” is the characteristic required
for maintaining and sustaining the characteristic of the
“value axis”, and does not necessarily correspond to the
provision of a fundamental and unambiguous value.

The “adaptability axis” shows the capability of system
correspond to the changes of environment about system
usage, including temporal and spatial changes.

The system may not be provided the same amount of
initial value continuously during total lifecycle of system,
when it has developed. Therefore, the possibility of how
well the system can adapt to these changes are repre-
sented by the “adaptability axis”.

From Figure 2, the total quality of system could be
indicated by volume of the cuboids or the vector, by us-
ing the “Value axis”, “Performance axis” and “Adapta-
bility axis”, which are defined in the “Three Dimensional
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Integrated Value Model (TDIVM)”.

3. Summaries

This study first collects customer complaints, i.e., ex-
pression of customer dissatisfaction, posted on a review
website where customers who actually purchased per-
sonal computer related products post their reviews.

The study, then, classifies the posted customer com-
plaints based on the six quality characteristics defined in
the ISO/IEC9126-1.

The study obtains from questionnaires a weight for
each quality characteristic to represent the importance of
quality characteristic for the customer needs, and applies
the weight to the six quality characteristics, and quanti-
fies the degree of customer satisfaction for each quality
characteristic.

Also, the study performs correlation analysis of the
degree of customer satisfaction over the six quality char-
acteristics for each system products and verifies the mu-
tual independency of each, and has confirmed the effec-
tiveness of the approach by using six quality characteris-
tics for understanding the customer satisfaction.

In addition, the study has developed the model that
actually predicts the degree of customer satisfaction of a
particular quality characteristic from the remaining five
quality characteristics and the study performs multiple-
regression analyses. The study discusses the validity of
six quality characteristics based on the significance of the
developed prediction model.

The study, also, performs correlation analysis of the
degree of customer satisfaction over the three character-
istics for each system product and verifies the mutual
independency of each and has confirmed effectiveness of
approach of using three quality characteristics for under-
standing the customer satisfaction.

Furthermore, by performing a multiple regression analy-
sis to the three characteristics, assigning the degree of

customer satisfaction corresponding to one specified char-
acteristic from among the three characteristics to an ob-
jective variable, and assigning the degrees of customer
satisfaction corresponding to the other two quality char-
acteristics to explanatory variables. The possibility of
whether or not the degree of customer satisfaction corre-
sponding to the one specified quality characteristics could
be derived from the degree of customer satisfactions cor-
responding to the other two quality characteristics during
the system design phase was verified.

Finally, the study has discussed the validity of three
quality characteristics based on the significance of the
developed prediction model.

3.1. Target Data

In recent years, due to the explosion of the Internet, pur-
chasing behaviours of customers have significantly changed.
For example, an increasing number of customers order a
product directly from an electric commerce site without
visiting brick-and-motor shops while remaining at home.

The degree of customer satisfaction is a measure use din
marketing that represents how a product or service pro-
duced by a company meets or surpasses customer expec-
tation. This study focuses on online reviews posted on
the Internet, an effective alternative to face-to-face inter-
views of customers, and uses the online negative reviews
of a system product as data to investigate.

This study also focuses on LPCs. Reasons for choos-
ing LPCs are, at first, LPCs have attribute and character-
istics that correspond to the six quality characteristics,
and there isa large amount of data available on the non-
functionality and non-quantitatively requirements on
online review web-sites.

This study collects and uses online reviews of products
posted at a web-site, kakaku.com [11] as customer’s ex-
pression of his/her dissatisfaction of system products.

Table 1 show the part of collection data concerning

Table 1. Example of negative review from web-site.

View point of six Category of negative review

Number of negative reviews (count)

quality characteristics St S S S Ss S¢ S5 Sg¢ Sy Sp S
Number of built-in

functionality application software L 0 0 1 0 0 0 0 0 0 0 0
A Kind of OS az; 0 0 1 0 0 0 0 1 0 0 0

Easiness in seeing screen b1; 14 3 11 3 3 11 2 0 2 6 3

usability Easiness to use keyboard b2; 6 3 5 6 2 12 3 5 1 12 4
Weight of body b3; 5 0 8 0 2 1 0 1 2 1 0

Number of fault cl; 1 0 1 1 0 4 0 0 0 0 0

readability A production country C2; 3 0 4 5 0 7 0 0 1 2 1
Capacity of battery c3; 6 1 1 12 0 0 (1} 0 7 9 1

efficiency Transaction speed di1; 2 0 3 3 0 1 1 4 0 0 1
Drive time d2; 13 0 0 8 0 3 0 2 1 1 0

portability Number of USB port el; 7 1 2 0 1 0 1 0 0 3 3
maintainability Customer support f1; 1 1 0 0 0 0 1 0 1 1 0
Total number of review RC; 58 22 38 41 26 78 23 19 21 35 32

Si: Example of target laptop personal computers (i: Number of sample product (i = 1 - 35)).
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negative review from web-site, which total number of
type of LPCs are 35 and total number of review are 457.

From Table 1, this study counts the number of online
negative reviews for each concrete category of interest of
LPCs from the view point of the six quality characteris-
tics. This study collects and classifies online negative
reviews from the view point of the six quality character-
istics in this manner.

Furthermore, for each product, this study obtains the
degree of customer dissatisfaction for each of the six
quality characteristics taking into account the interest of
attribute of LPCs (i.e., weight for) correspond to the six
quality characteristic.

The RC; is the total number of online reviews of a
given product, and p is the weight for the efficiency de-
termined from the questionnaires as shown in Table 2.

3.2. Degreeof Customer Satisfaction

Table 2 show the questionnaires and example of result of
importance of quality needs for each six quality charac-
teristics obtain from questionnaires.

The questionnaires asked customers the question of “in
purchasing a LPC, what attributes are important?” and
have the customers assign a numeric order number be-
tween 1 and 15 based on the importance;

The order number is 1 for the most important for the
quality characteristic, and the weight for the six quality
characteristics are normalized in the range from 0 to 1.

This study quantitatively calculates the importance of
customer needs for each quality characteristic.

For example, the importance of functionality as M is
obtained from the following Equation (1).

K. ESAKI

> ™ (ON +1+aaal, )+ " (ON +1-aaa2,)
max(M,N,O,P,Q,R)xTN x2

M = (1
M: Importance ratio of functionality (weight)
aaal,: Order number of importance (aaal = 1 -

ON)
aaa2,: Order number of importance (aaa2 = 1 -

ON)

n: Number of customers (n =1 - TN)

ON: Maximum order number (ON = 15)

TN: Total number of customers (TN = 61)

Table 3 show the parts of result of degree of customer
satisfaction for each quality characteristics.

By applying the weight for each of the six quality
characteristics, this study quantitatively calculates the
degree of customer satisfaction for each six quality char-
acteristics. For example, the degree of customer satisfac-
tion for efficiency as DD is obtained as following Equa-
tions (2) and (3).

_dixp

4, =~2c @)

DD, =1—+/dd_ +dd 3)

DD;j: Customer satisfaction of efficiency

ddi: Ratio of un-satisfaction of efficiency by each
category

di: Number of negative review of efficiency by each
category

i: Number of sample product (i =1 - 35)

P: Importance ratio of efficiency (weight)

RC;i: Total number of online reviews of a given pro-
duct

Table 2. Importance of quality needs by six quality characteristics.

View point of six

quality characteristics Category of questions

Sample of customers Weight:

U, U, Us Ug Us U, importance ratio

Number of built-in aaal,

functionality application software
A Kind of OS aaa2,
Easiness in seeing screen bbb1,
- Screen size bbb2,
usability .
Easiness to use keyboard bbb3,
Weight of body bbb4,
Number of fault cccl,
readability A production country cee2y
Capacity of battery cce3,
) Transaction speed ddd1,
efficiency L.
Drive time ddd2,
. Number of USB port eeel,
portability
Number of memory slot eee2,
maintainability Customer support fff1,
performance Price pppl,

1S 10 10 10 8 15

M 0.6350
9 4 3 9 1B 12
4 2 6 3 5 6
14
>3 86 5y 0.7260
6 9 15 12 4 7
8 6 9 7 1 11
305 4 1 12 8
12 12 12 5 15 10 O 0.7610
2 8 7 4 9 2
77 310 4
P 1.0000
1 2 3
B 1 13 17 14
Q 0.4440
10 14 11 13 2 13
4 13 5 14 14 9 R 0.5480
m 15 2 6 1 1 V 0.8740

Un: Example of customers (n : Number of customers (n =1 - 61).
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Table 3. Degree of customer satisfaction of six quality characteristics.

Number of Functionality Usability Reliability Efficiency Portability Maintainability
sample product AA; BB; CC; DD; EE; FFi
S 1.0000 0.7993 0.9110 0.7732 0.9464 0.9906
S 1.0000 0.8600 0.9654 1.0000 0.9798 0.9751
S3 0.9764 0.7231 0.9150 0.9211 0.9766 1.0000
Ss 1.0000 0.8812 0.7580 0.7916 1.0000 1.0000
Ss 1.0000 0.8849 1.0000 1.0000 0.9829 1.0000
Se 1.0000 0.8482 0.9213 0.9595 1.0000 1.0000
S; 1.0000 0.8862 1.0000 0.9565 0.9807 0.9762
Ss 0.9666 0.8052 1.0000 0.7646 1.0000 1.0000
Sy 1.0000 0.8963 0.7438 0.9524 1.0000 0.9739
St 1.0000 0.7209 0.7995 0.9714 0.9619 0.9843
Si 1.0000 0.8866 0.9664 0.9688 0.9584 1.0000

Si: Example of target laptop personal computers (i: Number of sample product (i = 1 - 35)).

This study also quantitatively calculates the degree of
customer satisfaction for each three quality characteristic
included in the TDIVM.

The degree of customer satisfaction for three charac-
teristic are obtained based on the consideration of inde-
pendency among six quality characteristics as following
Equations (4)-(6).

Xi=+ AA’ + BB} 4
Y, =JcC? + DD? )
Z, =JEE? + FF? 6)

Xii: Customer satisfaction of vale axis
Y1i: Customer satisfaction of performance axis
Z,;: Customer satisfaction of adaptability axis

4. Verification of Independency

4.1. Correlation Matrix between Six Quality
Characteristics

Table 4 shows the result of correlation analysis among
six quality characteristics. Since the correlation coeffi-
cient is small (at most —0.2583 about efficiency), there
are not a correlation among each customer satisfaction
from the view point of six quality characteristics and
independency of each are recognized.

4.2. Multiple Regressions Analysis among Six
Quality Characteristics

From Table 5, multiple-regression analysis between a
given quality characteristic and the other five quality char-
acteristics shows that the maximum value of the multiple-
regression coefficients and the determination coefficients
are 0.3960 and 0.1569 about efficiency, respectively.

In addition, maximum value of F-test is 1.079. Since it

Copyright © 2013 SciRes.

is less than 5% significance level Fy = 2.534, this study
confirms that there is no significance in predicting the
degree of customer satisfaction.

Then, the cause and effect relationship between the
degree of customer satisfaction corresponding to the one
specified quality characteristic and those corresponding
to any of the other five quality characteristics could not
be observed.

Since consideration of above result, this study con-
firms that no causal relationship exists among the six
quality characteristics.

This study verifies the validity of the introduced method
of quantitatively obtaining customer quality requirements
using the negative reviews of customer and using weight
for the degree of customer needs for each of the six qual-
ity characteristics included in the quality model described
in ISO/IEC9126-1.

5. Verification of Three Dimensional Models
5.1. Correlation Matrix

From Table 6, the result of correlation analysis is based
on the consideration about weight. Since the correlation
coefficient is small (at most —0.3274 about performance),
there are not a correlation among each customer satisfac-
tion from the view point of three characteristics and in-
dependency of each are recognized.

5.2. Multiple Regressions Analysis

From Table 7, multiple-regression analysis for the other
two quality characteristics shows that the maximum value
of the multiple-regression coefficients and the determina-
tion coefficients are 0.3404 and 0.1159 about perform-
ance, respectively. In addition, multiple-regression analy-
sis of the customer satisfaction shows that the maximum
value of F-test is 2.0967. Since it is less than 5% signifi-
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Table 4. Correlation matrix between six quality characteristics.

Six quality characteristics Functionality Usability Reliability Efficiency Portability = Maintainability
Functionality 1.0000 0.0228 0.1012 —0.0893 0.1339 —0.0851
Usability 0.0228 1.0000 —0.0145 0.1930 —-0.1724 0.0708
Reliability 0.1012 —0.0145 1.0000 0.0672 —0.0001 —-0.1786
Efficiency —0.0893 0.1930 0.0672 1.0000 —0.2583 —-0.2280
Portability 0.1339 —0.1724 —0.0001 —0.2583 1.0000 0.1183
Maintainability —0.0851 0.0708 —0.1786 —0.2280 0.1183 1.0000
Table 5. Result of multiple regression analysis among six quality characteristics.
Result Functionality = Usability  Reliability Efficiency Portability Maintainability
Multiple regression ratio 0.2328 0.2653 0.2065 0.3960 0.3328 0.3232
R? 0.0542 0.0704 0.0426 0.1569 0.1107 0.1045
F Value 0.3322 0.4390 0.2583 1.0790 0.7223 0.6766

Fo(5, 35, 0.05) = 2.534; "Multiple-regression analysis of the customer satisfaction between a given quality characteristics and other five qual-

ity characteristics.

Table 6. Correlation matrix between three characteristics.

Weight Three Characteristics Value Performance Adaptability
Value 1.0000 0.1276 —0.1067
Consider Performance 0.1276 1.0000 -0.3274
Adaptability —0.1067 —0.3274 1.0000
Value 1.0000 0.1149 —0.1212
Not-consider Performance 0.1149 1.0000 —-0.3066
Adaptability —-0.1212 —0.3066 1.0000
Table 7. Result of multiple regression analysis.
Weight Result Value Performance Adaptability
Multiple regression ratio 0.1449 0.3404 0.3338
Consider R? 0.0210 0.1159 0.1115
F Value 0.3434 2.0967 2.0069
Multiple regression ratio 0.1461 0.3165 0.3186
Not-consider R? 0.0213 0.1002 0.1015
F Value 0.3490 1.7808 1.8075

Fo(2, 35, 0.05) = 3.3158; *Multiple—regression analysis of the customer satisfaction between a given quality characteristics and the other two

quality characteristics.

cance level Fy = 3.3158, this study confirms that there is
no significance in predicting the degree of customer sat-
isfaction between a given quality characteristic and that
for any of the other two quality characteristics.

Since, this study confirms that no causal relationship
exists among the three characteristics.

This study verifies the validity of the introduced method
of quantitatively obtaining customer quality requirements
using the negative reviews of customer and using weight
for the degree of customer needs for each of the three
quality characteristics included in the three dimensional
integrated value quality models.

Copyright © 2013 SciRes.

6. Conclusions

From the results of study, in the three characteristics de-
fined in introduced “Three Dimensional Integrated Value
Model”, the degree of customer satisfaction have con-
firmed to be independent from each other, and have no
additivity.

From the results of Table 7, the cause and effect rela-
tionship between the degree of customer satisfaction cor-
responding to the one specified characteristic and those
corresponding to the other two characteristics included in
the three characteristics could not be observed.

As shown in Figure 3, it is believed that the overall
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Figure 3. Example of system view based on the three di-
mensional integrated value model.

quality of the system product could be confirmed visu-
ally by using proposed Three Dimensional Integrated
Value Model. Also, entire quality of system can be as-
sessed and compared by using integration indicator of the
comprehensive evaluation of the system, which could be
represented through the vectors or the volume of the cu-
bic solid formed by the three characteristics.

Therefore, these models may be considered very use-
ful for total quality assessment and comparison for an en-
tire quality of system.

In the future study, the author plans to develop a
model to quantitatively predict the degree of customer
satisfaction by using the attributes of system product that
the product should achieve.

7. Acknowledgements

The authors are grateful to members of production sys-
tem research office at Graduate School of Factory of
Science and Engineering HOSEI University who their
contributions and support to make the discussion.

Copyright © 2013 SciRes.

REFERENCES

[1] ISO/IEC25000: Software Engineering—Software Product
Quality Requirements and Evaluation (SQuaRE)—Guide
to SQuaRE, International Organization for Standardiza-
tion, 2005.

[2] ISO/IEC25030: Software Engineering—Software Product
Quality Requirements and Evaluation (SQuaRE)—Qual-
ity Requirement, International Organization for Standar-
dization, 2007.

[31 ISO/IEC25040: Software Engineering—System and Soft-
ware Quality Requirements and Evaluation (SQuaRE)—
Evaluation Process, 2011.

[4] ISO/IEC25041: Software Engineering—System and Soft-
ware Quality Requirements and Evaluation (SQuaRE)—
Evaluation Guide for Developers, Acquirers and Indepen-
dent Evaluators, 2012.

[5] ISO/IEC9126-1: Software Engineering—Product Quality
Part1: Quality Model, 2001.

[6] ISO/IEC25010: Software Engineering—System and Soft-
ware Quality Requirements and Evaluation (SQuaRE)—
System and Software Quality Model, Internationl Organi-
zation for Standardization, 2011.

[77 B. W. Boehm, et al., “Quantitative Evaluation of Soft-
ware Quality,” Proceedings of the 2nd International Con-
ference on Software Engineering, San Francisco, 13-15
October 1976, pp. 596-605.

[8] J. A. McCall, et al., “Factors in Software Quality,” RADC
TR-77369, 1977.

[9] K. Esakil, Y. Ichinose and S. Yamada, “Statistical Analy-
sis of Process Monitoring Data for Software Process Im-
provement and Its Application,” American Journal of
Operations Research, Vol. 3, No. 1A, 2012, pp. 43-50.

[10] K, Esakil, “Verification of Quality Requirement Method,”
American Journal of Operations Research, Vol. 2, No.1,
2013, pp. 70-79.

[11] Kakaku.com. http://www.kakaku.com

AJOR



