112 QFD Model for Quality Performance Self~assessment

QFD Model for Quality Performance
Self-assessment*

Yumin Liular and Jichao Xu®

" Business School, Zhengzhou Univ., Zhengzhou 450052, Henan, P. R. China
% Quality Engineering Division, Zhengzhou Institute of Aero., Zhengzhou, P. R. China
E-mails: 'yuminliu@zzu.edu.cn, *ryan2000_cn@371.net

Abstract

How to measure Quality Performance (QP) or excellence performance in organizations is
very important for improving the quality of an organization’s products and services. This pa-
per takes Quality Function Deployment (QFD) as a useful tool to identify the key character-
istics of quality performance and measure the influence factors on quality performance. Most
national quality awards provide a framework of the criteria to show the essential elements of
an organization's quality performance and get the Quality Performance Score (QPS) by self-
assessment using the criteria. By means of these criteria, especially, the criteria of China
Quality Award (CQA), a measurable indicator system for quality performance is set up. A
four-phase QFD model of assessment for quality performance is developed. This QFD model
not only presents the most important efforts for the deployment of the measurable indicators
of quality performance, but also takes great advantage of evaluating the quality performance
and obtaining the quality performance score. The measurable indicator hierarchy of quality
performance is formed and its implementation method for assessment quality performance is
described in this paper.
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1. Introduction

Improving the quality of an organization’s products and services is fundamental to busi-
ness success. Managers in world-class companies realize that customer wants and desires are
changing, that customers’ expectations must be clearly understood, and that their firm must
conform to customer wishes. Many countries have established national quality awards to rec-
ognize deserving companies who had excelled in quality management practices. There are a
number of internationally recognized models, such as the Deming Prize in Japan (Lascelles
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and Peacock, 1996), the Malcolm Baldrige National Quality Award (MBNQA) in the USA
(MBNQA, 2003) and the European Quality Award (EQA) in European (EFQM, 2002). China
Quality Award (CQA) was re-founded in 2001 (CQA, 2003). These national quality award
programs promote quality awareness, recognize quality achievements of companies, and pro-
vide a platform for sharing successful quality management initiatives. Most national quality
awards use a framework of criteria that seeks to assess an organization’s quality related per-
formance that is known as Quality Performance (QP) or Excellence Performance.

Since the mid-1990s the topic of quality awards and self-assessment has received consid-
erable attention from researchers and is well defined in the literature (Conti, 1997; Hakes,
1998; Porter ef al., 1998). Western companies adopt the business excellence models in na-
tional quality awards to self-assess business performance (Wisner and Eakins, 1994; Brereton,
1996; Brown, 1997). A self-assessment process for new product introduction is adapted and
applied by organizations to evaluate their performance against best practice, and improve
conformance through rigorous application (Tennant and Roberts, 2003). By means of the cri-
teria of national quality awards, some self-assessment practices are carried out to obtain
comprehensive performance ratings to gauge the production and service quality performance
(Ritchie and Dale, 2000; Parkan, 2002).

However, the majority of the academic literature has concentrated on the models and com-
parison of their criteria, and the relationship between award winners and business results
(Bohoris, 1995; Ojanena, Piippob, and Tuominen, 2002). Although there are some successful
self-assessment practices using the business excellence models as above, the criteria used in these
national awards only provide a comprehensive performance assessment of various areas in an org-
anization. Companies could regularly use the framework to benchmark their current quality
performance and identify areas of improvement. The criteria do not look for specific meas-
urements for quality performance but rely on a prescriptive perspective during assessment.

Quality Function Deployment (QFD) is a very useful tool for translating customer voice
into product development in quality engineering (Akao, 1997). The primary functions of
QFD have been expanded from product development (Crow, 2000), quality management
(Hassan et al., 2000; Ho et al., 2001) to wider fields such as product design (Nibbelke et
al., 2001; Reich, 2000), and costing (Chan and Wu, 2002), especially, decision-making (Xie,
Tan, and Goh, 2003). QFD has been widely applied to the major aspects of decision-mak-
ing, included performance measurement (Jagdev et al, 1997; Kochhar and Eguia, 1998;
Kutucuoglu et al.,, 2001), evaluating company’s current status (Kumar and Midha, 2001). In
fact, QFD is a methodology for measuring and analyzing evaluation indicators by their rela-
tionship matrix. We have introduced QFD into the customer satisfaction measurement prob-
lem, and developed a new QFD model for evaluation of customer satisfaction index (Liu
and Xu, 2003).

How to measure quality performance is very important during assessment. This paper pres-
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ents a development methodology that uses the assessment criteria of a national quality award
as the basis for creating a self-assessment QFD model to measure quality performance. In
this study, the CQA framework has been used. The criteria used by CQA are quite similar
to those used by the Baldrige Award framework. Because all criteria language has been con-
verted to question format, it is not easy to measure and evaluate the essential elements in
each of the criteria. Quality Function Deployment is taken as a useful tool to identify the
key characteristics of company performance and evaluate quality performance. A measure-
ment indicator system for quality performance according to the criterion of CQA is set up.
A multi-phase QFD model for evaluation of quality performance is developed. This model
presents the evaluation indicator hierarchy and its measurement method for the quality
performance. The emphasis will be on the method in which the indicators should be derived,
an appropriate scoring mechanism to be used, and the validation process that may be used.
QFD is taken as an evaluation tool for measurement quality performance based on different
national quality award criteria could be developed based on the generalized development
methodology described in this paper. '

2. Criteria for Assessment QP

There are various dimensions of enterprise performance measurement (PM), such as finan-
cial versus non-financial and qualitative versus quantitative. Traditionally, many organizations
rely largely on financial measures and process outcomes using self-referenced objective data
from internal sources (Daily and Dalton, 1992). According to these financial measures, they
encourage managers to minimize any variance from the standard rather than seeking con-
tinual improvement, and they fail to provide information on what customers want and how
competitors are performing (Neely, 1999). Several ideas reflect what one might mean by
Quality Performance, including perfection, consistency, elimination of waste, speed of deliv-
ery, compliance with policies and procedures, providing a good, reliable product, doing it
right the first time, delighting or pleasing customers, total customer service and satisfation
(Evans and Lindsay, 1999; Tamimi and Sebastianelli, 1996).

There are several financial and non-financial factors related to Quality Performance
(Kee-Hung Lai, 2003). Individually, the factors might be categorized as latent variables or
constructs for which, several observable variables may be measured, i.e., variables that serve
as indicators of the constructs. Accordingly, it may be possible to test the structure of each
of the latent constructs of the latent constructs of quality performance. Kevin points out that
there are six specific constructs that indicate the quality performance of an organization, in-
cluding product quality effectiveness, operational process efficiency, customer focus, emphasis
on employee, supplier role, and financial performance (Kevin Laframboise, 2002). In other
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words, these are latent constructs, which measure or define Quality Performance. The se-
lection of these constructs is based on the criteria and measures of “business results” found
generally in the different national quality awards programs and specifically in the Malcolm
Baldrige National Quality Award of the United States. It is also hypothesized the correla-
tions among these six factors can be further examined by a common construct that may be
called Bossiness Performance Excellence. That is, analysis of the data may reveal that per-
formance excellence is a latent variable that is listed by several factors.

In this context, it is essential for organizations to monitor their performance on a regular
basis that relied on the major national quality awards, especially, on the China Quality
Award. For better understanding of the assessment criteria of quality performance, it seems
reasonable to have a brief description of the selected frameworks of the major national qual-
ity awards. The salient features of the three national quality awards, i.e. Malcolm Baldrige
National Quality Award, the European Quality Award and the China Quality Award will be
presented here. Similarities and differences of these three models will also be discussed. It is
to be noted that the China Quality Award has been used as the basis for the development
of the self-assessment tool reported here.

Organization Profile:
Environment, Relationship, and Challenges
2. Strategic Planning 5. Human Resource
(8.5%) Focus (8.5%)

1. Leadership <l 7. Business Results
(12%) {45%)
\ 3. Customer and 6. Process
Market Focus (8.5%) Management (8.5%)

!

4. Measurement, Analysis, and Knowiedge Management
(9%)

Figure 1. Baldrige Criteria for Performance Excellence Framework

The Baldrige Criteria for quality performance or performance excellence provide organ-
izations with an integrated, systems perspective, results-oriented framework for implementing
and assessing processes for managing all operations. The core values and concepts of the
criteria are embodied in the performance excellence framework, which consists of seven cate-
gories: leadership, strategic planning, customer and market focus, measurement, analysis, and
knowledge management, human resource focus, process management, and business results.
Figure 1 shows the framework connecting and integrating the categories with their relative
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weights (MBNQA, 2003).

The European Quality Award criteria are based on the European Foundation for Quality
Management’s (EFQM) model for business excellence, that is, the Business Excellence
Model (BEM), as shown as Figure 2. Since its launch in 1991, the Business Excellence
Model has become increasingly well established amongst European organizations as a diag-
nostic tool, and many countries in Europe have based their national quality awards on the
BEM framework and criteria (Porter ef al., 1998). BEM is based on the concept that cus-
tomer satisfaction, pcople (employee) satisfaction and impact on society are achieved through
leadership driving policy and strategy, people management, resources and processes, leading

ultimately to excellence in business results.

People People
Management Satisfaction
(9%) (9%)
. Policy and Customer Business
Lezd ;,;s)h'p Strategy P“';: 4%) Satisfaction Results
° (8%) © (20%) (15%)
Impact on
Resources "
(9%) Society
(6%)
Enablers _L Results
50% T 50%
Figure 2. Business Excellence Model in EQA
4. Measurement, Analysis, and Knowledge Management
(8%)
v y
1. Leadership 2. Strategic 3. Customer and 5. Human 6. Process
(12%) Planning » Market Focus Resource —> Management
(8%}) (8%) (8%) (16%)
""_ 7. Business Results
nd (40%)

Figure 3. Performance Excellence Framework in CQA
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China Quality Award was re-founded in 2001. The original criteria of CQA consist of
five categories: leadership and strategic, resource management, process management, in-
formation management and business results. The criteria of CQA were revised in 2003 ac-
cording to the criteria for performance excellence of the Malcolm Baldrige National Quality
Award. As a symbol of world-class business excellence, the CQA encourages organizations
to strengthen their management system to improve their competitiveness. There are seven
categories in the CQA criteria. Figure 3 shows relationships among the seven categories in
the criteria. It is to be noted that the CQA criteria are very similar to 2003 criteria for per-
formance excellence of the Malcolm Baldrige National Quality Award.

Examining of the above three frameworks, it reveals strong similarities between the
MBNQA and CQA frameworks. In both of the criteria, there are similar six assessment
areas in the business results: customer-focused results, product and service results, financial
and market results, human resource results, organizational effectiveness results, including key
internal operational performance measures and governance and social responsibility results.
They focus on the key areas of organizational performance given above. There are, however,
differences in weighs, “assessment items” and the “areas to address” in these two frame-
works. The EQM appears to be somewhat different both in the structure and the criteria for
assessment. However, a close examination reveals that there are more similarities than differ-
ences between these models. These awards have similar criteria measuring leadership, in-
formation analysis, process management, strategic planning, human resource management,
partnerships, public responsibility, quality results, operations results, and customer satisfaction.
In most of these awards, companies are assessed on their approaches, the depth of deploy-
ment in their approaches, and performance results associated with operations, quality, and
customer satisfaction (EFQM, 1999; NIST, 1999). Assessors make a conscious effort to link
approaches to results, and examples are in the areas of human resource and customer

satisfaction.

3. QFD Model for Measurement QP

A reliable and valid self-assessment tool for quality performance should satisfy two cardi-
nal conditions. First, it should measure what it is supposed to measure, in this case measur-
ing all dimensions of business that are deemed to have impact on overall organization's
quality performance and construct a measurement attribute system or indicator system.
Second, it must be able to measure them correctly, in this case providing an effective meas-
urement method and its implementation process. In this paper, a self-assessment indicator
system is developed using the China Quality Criteria as the framework, and a multi-phase
QFD model for measuring QP is created, which present the evaluation indicator hierarchy
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and its measurement method for the quality performance. The QFD model measured quality
performance can ensure that its scoring mechanism follows closely the actual national quality
award requirements that would satisfy the above two conditions.

As the above mentioned, a multi-phase QFD model is used successfully for measuring the
customer satisfaction index (Liu and Xu, 2003). In fact, this QFD model can be taken as a
self-assessment tool for quality performance based on the criteria of CQA. A house of qual-
ity in the multi-phase QFD measurement model plays a very important role in two aspects.
First, it can analyze a wide variety of factors impacting on quality performance and translate
them into measurable indicators in different levels, in this case quantifying the relationship
between the upper level indicators (ULT) and its lower level indicators (LLI) by their rela-
tionship matrix and the correlativity among the factors by their correlation matrix. Second, it
can set up a self-assessment matrix by the questionnaires for the lower level indicators and
obtain the weights of the lower level, in this case calculating the quality performance scores
of the upper level indicators. Figure 4 shows both of the functions in a QFD model for

self-assessment.

Correlation matrix
/\/\Z\)g(

_ULI weights The lower level indictors (LLI)

The upper
level ] ) '
indictors Relationship matrix

(ULl

| LUl weights

Self-assessment matrix

L ULI scores

Figure 4. A QFD Model for Self-assessment

4. Self-assessment Indicator System for QP

Most national quelity awards use a framework of criteria that assesses an organization’s
quality performance. Although these frameworks have similar categories, such as, leadership,
process management, strategic planning, human resource, and business results, in actual appli-
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cations, companies are assessed on their approaches to show their performance results asso-
ciated with operations, quality, and customer satisfaction. Thus, different companies in differ-
ent countries may use different approaches and the performance results that are assessed
would mostly be linked to the stated approaches. In order to facilitate wider use of the
award criteria, a self-assessment QFD model based on the criteria of China Quality Award
could be developed for measuring the essential elements in each of the criteria.

As discussed earlier, CQA criteria has seven categories: leadership, strategic planning, cus-
tomer and market focus, measurement, analysis, and knowledge management, human resource
focus, process management, and business results. Each of these categories contains several
items that have to be assessed. There are 19 items according to the categories, for example,
there are customer-focused results, product and service results, financial and market results,
human resource results, organizational effectiveness results, governance and social responsi-
bility results seven items in business results categories. The items under each criterion are
meant to address various aspects of the organization. There are 32 areas under each the
items. The method of assessment used in CQA is to score how well an organization is per-
forming in these areas.

The first step of the assessment method for quality performance based on the CQA cri-
teria is to analyze the essential elements in each of the criteria and then to translate them
into measurable indicators in different levels, further, to form a measurable indicator hier-
archy of the overall quality performance (OQP) and assess how quality performance an or-
ganization is. By means of the above QFD model, a measurement indicator system for
China Quality Award will be set up. In order to obtain the final score of overall quality
performance, that is, Quality Performance Score (QPS), a four-phase QFD assessment model
should be introduced, as shown as Figure 5.

Level 1 \ %
Ph 1 Level 2
oQP ase Level 3 \
| Phase II
—T Level 1 Level 4

_T Level 2 Phase II
! eve Phase IV
_I Level 3

Figure 5. A Four-phase QFD Assessment Model for QP

In the first phase, there is only one indicator that is overall quality performance on the
left wall in the first house of quality, and the critical factors impacting on OQP can be
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known as the first level measurement indicators, that is, there are seven indicators: leader-
ship, strategic planning, customer and market, information analysis, human resource, process
management, and business results corresponding to the seven categories of China Quality
Award Criteria, which are hung on the ceiling of the house. OQP is regarded as the upper
level indicator of the first level indicators, and their relationship matrix is in the cells of the
house.

In the second phase, seven measurement indicators in the first level place on the left wall
in the second house of quality, as shown as Figure 5. According to the CQA, the criteria
items under the categories should be taken as the second level indicators. There are 19 in-
dicators on the ceiling of the second house of quality, such as, customer and market knowl-
edge, customer relationships and satisfaction as two of the second level indicators corre-
sponding to customer and market focus that is one of the first level indicators.

The third level measurement indicators are taken as the 32 criteria areas to address under
each of the items in CQA, for example, corresponding to the second level indicators cus-
tomer relationships and satisfaction, there are two indicators: customer relationship building
and customer satisfaction determination. The third level indicators are put on the ceiling of
the third house of quality. Because the 32 areas to address in CQA are design in quest for-
mat, it is difficult to measure them and obtain their scores.

In the fourth phase, we develop an approach based on the questionnaire to measure the
requirements and results needed in each area to address through a set of subsections. These
subsections can be taken as the fourth level indicators. For instance, according to the re-
quirements of customer satisfaction determination in the criteria of CQA, we design a ques-
tionnaire to measure these requirements, seen as Figure 6. The four factors: overall customer
satisfaction index, meeting customer need number, industry customer satisfaction index and
the relationship CS between new product development are selected as the fourth level in-
dicators under the customer satisfaction determination. The relationship between the third lev-
el indicators and the fourth level indicators are put into the rooms or relationship matrix in
the fourth house of quality, as shown as Figure 5.

As the above discussion, by means of a four-phase QFD assessment model and the cn-
teria of China Quality Award, the overall quality performance can be deployed into the first
level indicators, and then the first level indicators can be deployed to the second level in-
dicators, until to the fourth level indicators, in which each deployment uses a relationship
matrix represented the relationship ratings between the upper level and the lower level
indicators. A measurable indicator hierarchy or assessment system is made up of the in-
dicators from all levels, which can be shown clearly in Figure 5. One of significant charac-
teristics of the multi-phase QFD model is that it can display intuitively the procedure of
identifying, analyzing and deploying the upper level indicators to the lower indicators from
the first phase to last phase, while the lower indicators in this phase will become the upper
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level indicators in the next phase, and then forming an indicator hierarchy for assessing QP.
Another advantage of this model is that we can utilize it to assess the QP, which will be
discussed in details in the next section.

Table 1. The requirement of customer satisfaction determination and its questionnaire

Customer Satisfaction Determination Questionnaire
(1) How do you determine customer satisfaction and | The degree of overall customer satisfaction?
dissatisfaction? O J O O O
(2) How do you follow up with customer regarding

- . . The number of the meeting the customers?
on products, services, and transaction quality to 0 0 0 0 0

receive prompt and actionable feedback?

(3) How do you obtain and use information on | The degree of customer satisfaction in the
your customers’ satisfaction relative to customers’ | industry?
satisfaction with your competitors and/or in- 0 | O | U
dustry benchmarks?

(4) How do you keep your approaches for deter- | The relationship between CS and new product
mining satisfaction current with business needs | development?

and directions? O O O [ O

S. Self-assessment Implementation for QP

By means of the upper part of the houses of quality, a measurable indicator hierarchy of
QP is set up in the order from the first phase to the fourth phase in Figure 5. After form-
ing a measurable indicator system, the key problem of assessing the quality performance is
to explore the implementing assessment method based on the four-phase QFD model. A
multi-phase QFD model not only presents the most important efforts for the deployment of
the measurable indicators of QP, but also takes great advantage of evaluating of the quality
performance and obtaining the quality performance score. From the above discussion, the
forming of the quality performance indicators is in the order from the first phase to last
phase. On the contrary, when the measurable values of quality performance are traced back
from the last level indicators to the overall quality performance, the quality performance
score will be obtained. :

Based on the four-phase QFD model, overall quality performance is deployed to the first
level indicators, and subsequently to the fourth level indicators that are selected by the ques-
tionnaires, as shown as Table 1. In these questionnaires, assessors can judge easily and give
their scores for each subsection, represented as sim (i=1,2,...,n4). These scores of the fourth

level indicators consist of the self-assessment matrix, denoted by (pij(“)), which is put into
the lower part of the four-phase house in Figure 6. The cells in the middle of the house
describe the relationship matrix (r;;*)), where 7, (i=1,2,...,n3; j=1,2,...,04) is denoted the
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relationship rating, or the degree of correlation, between the i indicator in the third level
and the j indicator in the fourth level. The partition wall between the left wall and cells

displays the weights or the degrees of importance, w ®) (i=1,2,...,n3), of the third level in-
dicators, where n;=32. The weights of the fourth level indicators, w; @) (=1,2,...,n2) are

placed on the floor. The cells of basement are full of the components of self-assessment ma-
trix (pij(4)), and the scores, 31(3) (i=1,2,...,n4), of the third level indicators are put on the

left wall of the basement.

) ©
orrelation matri
"0

TLI weight FLI FLI FLI
1 2 Nz
L4 o ® PO rn..zw
FLI 2 w” m? | r® rz,.z(4)
TL n, wil | @ o | Fagn
i @
FLI weight w'® w,® Wi,
FLI 1 Score 8 | @ @ | Pin”
(1)
FLI 2 Satisfaction c
ti 2 §0 2%) P,
[©] @ @ @)
FLI n, Score e Py Pr? Prans
Note: TLI: The third level indicator, FLI: The fourth level indicator
©: Significant positive correlation, O: Positive correlation,
gn p
x: Negative correlation, ¥: Significant negative correlation

Figure 6. The House of Quality in the Four-phase

5.1 Assigning the Relationship Ratings

The choice of a relationship rating scheme is critical in implementing a suitable method
of QFD model. The relationship matrix used in the house of quality has a strong and direct
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impact on the quality performance measurement. In this paper, the relationship ratings be-
tween the upper level and the lower level indicators for quality performance are measured
on a 5-point scale (1-5 scale). It is however necessary to select a team of 5-7 assessors or-
ganized an evaluation group. Depending the impact of the upper level indicators on the low-
er level indicators, assessors assign the 5-point scale. The relationship ratings of the k level
to the k-1 level indicators, shown in Table 2, which form the corresponding relationship ma-

trix (r{M) (k=1,2,3, 4).

Table 2. The relationship ratings

1 2 3 4 5
No relation Possible relation Weak relation Moderate relation | Strongish relation
between the k level| between the k level| between the k level| between the k level| between the k level
and k-1 level and k-1 level and k-1 level and k-1 level and k-1 level
indicators indicators indicators indicators indicators

5.2 Determining the Judgment Matrix

For the last level indicators in Figure 6, assessors can easily give their scores, 55-4)(j=1,

2,...,14). The k level indicators corresponding to the k-1 level indicators can be prioritized

according to the relationship ratings, r%-“) (k=1,2,3,4), and then the self-assessment matrix of

quality performance in k level, (pij(k)), is obtained by s§-k) (j=1,2,...,n4), that is:

k) _ ok k . -1
(k)z{l’z(o;‘— P when ;= max {rf }jzl,...,nz )]

P
pz’] J J

0 Ctherwise

5.3 Computing the Weights of Indicators

The importance weights of indicators play a significant role in measuring the quality
performance. According to the scoring mechanism of CQA, each category and item has its
different score. Thus, the weights of the indicators in the first level and the second level
can be easily obtained by use of these scores. The weights of seven indicators in the first
level can be taken as the weight of the seven categories in the framework of CQA, shown
as in Figure 3. The weights of the second level indicators can be represented as the ratio of
the second level indictor scores to the first level indicator scores, such as, the score of the
customer and market focus in the first level is 80, 40 is both of the scores of the customer
relationship building and customer satisfaction determination in the second level, and then
the weights of the two second level indicators are 0.5. Similarly, the other second level in-
dicator scores can be easily got.
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The weights of the third level and the fourth level indicators can be calculated by the
weights of their upper level indicators and their relationship matrix. w{*~ (=1,2,...0;
k=3,4) denotes the weights of the (k-1)" level indicators, and (%) (i=12,...,0; j=1,2,...,0
k=3,4) describes the relationship ratings of the k™ level indicators to the k-D™ level

indicators. In order to obtain the weights, w§k) (G=1,2,...,ny), of the k™ level indicators, we
(k-1)

should use the weights w, with the relation ratings rz(f) (k=3,4). For each indicator in
the k" level, the weight w§~k) is obtained through the normalization of wg-k)l, which are com-

puted as follows:

LA
w‘gk) = Z T,E.];)wgk—l) ] = 1’2, .-.,nk (2)
wf) = A —wf j= 1,2 mk = 3,4 ®
ot
=1

Figure 6 shows the calculated results of w§~4) j=1,2,..,n, in the fourth house of
quality.

5.4 Scoring the Quality Performance

The procedure of getting the quality performance score keeps in order from the last level
to the overall quality performance in the four-phase QFD model. First, the quality perform-
ance scores of the last level indicators are obtained by a set of questionnaires from the as-
sessors’ judgment values, and then quality performance scores for next level indicator are
established. Finally, the overall quality performance score or QPS is calculated.

In the four-phase QFD model, for each indicator in the fourth level, its satisfaction can
be obtained directly from assessors’ judgments by questionnaires, which constitute the judg-

ment matrix of customer satisfaction, (p,Ej)). According to the above discussion, the weights
w‘/‘)(k=1,2,3,4), of the k level indicators can be calculated. The quality performance scores,
sl(k'l) (i=1,2,...,nc1), of the k-1 level indicators are computed using the product of each

row of the self-assessment matrix in the k level and their corresponding weights, that is,

s U= Ypluw  (1=1,2,.,m_5k=1,23) ©)

j=1

When k=0, the quality performance score, QPS, is obtained by 82(0).
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6. Conclusions

A fourth-phase QFD model as a useful self-assessment tool for measuring quality perform-
ance in organizations has been presented in this paper. This methodology advocates the use
of China Quality Award Criteria requirements as the basis for developing a questionnaires-
based self-assessment tool. The proposed QFD model and its methodology will hopefully
provide guidance for anyone who wanted to develop self-assessment tools for measuring
quality performance in organizations.

This study made an importance effort in three areas namely (1) to integrate the frame-
work of QFD into the measurement of quality performance based on the national quality
award criteria, and (2) to develop a new multi-phase assessment QFD model and (3) to pro-
vide the implementing method for measuring quality performance. The benefit of the pro-
posed QFD model and methodology is that it is not only a portable teol used in organ-
izations’ internal assessment for quality performance, but also it can be extended to external
evaluation for quality performance as long as the weights of the first level and the second
level aren’t taken as their scores of CQA. A multi-phase measurement QFD model is a very
useful tool for identifying and forming the measurable indicator hierarchy by a set of rela-
tionship matrices that overall quality performance is deployed to the first level indicators,
and sequentially to the last level indicators. This is found to be one of the critical aspects

of the evaluation problem in any quality performance process.
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