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This is a reply to the comments on the previously published paper entitled “Using a modified grey
relation method for improving airline service quality”. The commentators question that the paper does
not offer any improvement over Chen and Tzeng’s (2004) work and uses the same data as in Liou, Tsai,
Lin, and Tzeng’s (2011b) paper. However, the modified grey relation described therein actually does
improve on Chen and Tzeng’s (2004) work in two ways. First, the ideal and negative ideal referential
sequences are replaced by the aspired to and tolerable levels. Second, the similarity used in the grey
relation model is transformed into a weighted gap, “the smaller the better”. The same survey data is used
in both papers, but the targets and purposes differ. One is focused on economy class passengers, while
the other targets all passengers. Therefore, we argue that the comments indicate misunderstanding of
the modifications.

� 2011 Elsevier Ltd. All rights reserved.
1. Background

Two major points in our study regarding airline service quality,
entitled “Using a modified grey relation method for improving
airline service quality” (Liou, Hsu, Yeh, & Lin, 2011a; Liou, Tsai, Lin,
& Tzeng, 2011b) have been questioned. The commentators declare
that the methodology is the same as that described in Chen and
Tzeng’s (2004) work using the grey relation method focused on
ranking alternatives. Furthermore, the paper is criticized as using
the same data as in Liou et al.’s publication entitled “A modified
VIKOR multi-criteria decision method for improving domestic
service quality” that appears in the Journal of Air TransportManage-
ment, 17(2), 57–61, 2011. Actually, the study of the modified grey
relation method is a continuation of the work of the VIKOR paper,
but in the latter work, the focus is on economy class passengers
andhow to improve theperformance gaps for eachdimension/crite-
rion. In this way, airlines can develop more precise strategies for
improving and customizing their services. The grey relationmethod
described in our study may appear to be the same as that described
in Chen and Tzeng’s (2004)work on ranking alternatives, butweuse
a different definition for the referential sequence.We also transform
the “similarity” into “weighted gaps” that better enable airline
managers to measure and realize their gaps to the aspired levels
and set priorities for improvement. The restof this response in struc-
tured as follows. In Section 2, we first clarify the survey data. The
differences between our study and Chen and Tzeng’s (2004) work
are illustrated in Section 3. We conclude our argument in Section 4.

2. Clarification about the use of the survey data

After finishing the paper “Amodified VIKORmulti-criteria deci-
sion method for improving domestic service quality”, two issues
ll rights reserved.
were brought to our attention. First, the collected data represent
the largest survey about service quality of domestic airlines within
the last 10 years commissioned by the Civil Aviation Administra-
tion of Taiwan. The question is do the results provided offer an
objective appraisal? Although the modified VIKOR is a good tool
to investigate gaps in service quality for a carrier, the question
arises are there other ways to explore these gaps? Second,
different class passengers may have different expectations and
service quality needs. It does not seem reasonable to neglect these
differences as in the VIKOR paper. Based on the above, we carried
out another study using a modified grey relation to look at
economy class passengers only. The VIKOR data is based on all
passengers but the grey relation method only considers economy
class passengers who have different aspiration levels and needs.
Therefore, the data used, derived results and management impli-
cations of both articles are different. Furthermore, the introduction
and literature review in the two articles addressed various view
points. We place more emphasize on the PZB model and IPA
discussion in the JTMA paper. To sum up, the data used in the
two articles are different.

3. Differences from Chen and Tzeng’s work

The discrepancy between the VIKOR and the grey relation
method is obvious. The VIKOR method is based on the idea of
“distance,” while the grey relation method considers the idea of
“similarity.” The grey relation model basically compares the alter-
native to find the aspired to alternative or the worst alternative
using the “degree of similarity.” The value obtained from the VIKOR
is the smaller the better, however, for the grey relation results, the
larger the better. Undoubtedly, the distance and similarity create
two completely different approach methods.

www.sciencedirect.com/science/journal/02615177
http://www.elsevier.com/locate/tourman
http://dx.doi.org/10.1016/j.tourman.2011.07.007
http://dx.doi.org/10.1016/j.tourman.2011.07.007


Reply / Tourism Management 33 (2012) 719–720720
There are two differences between our proposed grey relation
method and Chen and Tzeng’s (2004) work. Chen and Tzeng used
the referential sequence a* and a� obtained from the existing set
A. Its performance at criterion j is decided by the best value of crite-
rion j within existing alternatives for ai, as indicated in Equations
(1) and (2)

a*ðjÞ[ maxai
i

ðjÞ; (1)

aLðjÞ[ minai
i

ðjÞ: (2)

However, in our study, a* and a� are replaced using the expecta-
tion level of the decision-makers for each criterion for each alterna-
tive, as shown in Equations (3) and (4)

a*ðjÞ[ aspired aðjÞ; for setting aspired levels; (3)

aLðjÞ[ tolerable aðjÞ; for setting the worst values: (4)

We can use a metaphor to illustrate this difference. In the orig-
inal/traditional method (focused on ranking alternatives or select-
ing the relatively best only), we pick one apple to be as the
benchmark from a basket of inferior apples. The benchmark is still
an existing inferior apple. However, with our new method, the
decision maker sets an aspired to level as the benchmark, an alter-
native which might not exist in the current basket of apples, but
would be more suitable in today’s competitive environment. The
aspired to levels in each dimension/criterion are pursued by setting
improvement strategies. As a consequence, the old model can only
tell the company what the gaps between their and their leading
competitors are. Our model, on the other hand, cannot only help
companies realize the gaps between current service and the
customers’ aspired to levels, but also gives them a chance to surpass
their leading competitors.

The second difference is that we transform the “similarity” of
the grey relation into the weighted gaps by using Equation (5) as
follows:
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This is possible because the purpose of our study is to help
companies understand the gaps between their current service
and the aspired to level. This objective cannot be reached with orig-
inal grey relation which is based on similarity (the larger the
better). We therefore apply the Equation (5) to investigate the
weighted gaps (the smaller the better). This is also a convenient
way to observe poor service items and prioritize improvement
strategies. Another benefit is that we can compare the grey relation
results with the VIKOR results from the same basis (as shown in
Table 5 of both articles). However we did not make such a compar-
ison for two reasons. Since the two studies are based on different
passenger backgrounds, there is no need to make this kind of
comparison. The other reason is that when we were preparing
the grey relation paper, the VIKOR paper was still under review.

In order to observe the relative competitiveness of service
quality, we further derive a ranking index. The ideas of TOPSIS
and compromise are combined solutions to consider both positive
and negative ideal solutions. The procedure is similar but slightly
different to that described in Chen and Tzeng’s (2004) work. The
definitions of a* and a� are different which will cause difference
in the calculated values. Although the procedures are the same,
the meaning of the referential sequence is different. Furthermore,
our main objective is to provide the airline with strategies or direc-
tions for improvement, but not to rank them. Omitting the citation
of Chen and Tzeng’s (2004) work might have been a mistake, but
we can derive the same method from Chen and Hwang (1992),
Yu (1973) and Zeleny (1982).

4. Conclusion

The paper using modified grey relation is a continuation of the
work in the VIKOR paper. Both papers use the same survey data
but a different data base. The VIKOR data covers all passengers
but the grey relation targets economy class passengers only.
Although the calculation procedures are similar in the two papers,
the definitions for a* and a� are different. Furthermore, we trans-
form the similarity into the weighted gaps, which were not used
in Chen and Tzeng’s (2004) work. To sum up, we wish to express
our disagreement of the comments made on our study of JTMA.
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