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Due to the fact that the development of Chinese aviation
industry has slowed down since the world financial crisis
in 2008, how to evaluate the airline profitability im-
provements has become a key issue. Many mathematical
methods can be applied in comprehensive evaluations, but
the different focal points of these methods and the choice
of methods may lead to different evaluation results, even
if they are based on the same data. Both the theory and
methods to evaluate the profitability of the airlines need
to be developed and improved. Therefore, in order to
evaluate airline management and performance, this paper
presents a new approach to evaluate the Chinese aviation
industry and applies towards the evaluation of 12 listed
airlines and airports in the Chinese Hushen stock market.
This approach overcomes the one-sidedness of a single
method and obtains more comprehensive, realistic and
objective results.
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1. Introduction

The economic development and gradual open-
ing of China’s aviation market has grown in-
creasingly rapidly. Chinese aviation industry
continues a rapid growth, and the cost pressure
is less than that in previous years. The through-
put continues to maintain its high growth. For
example, the growth of China’s air cargo has
risen by 34.5% in the past 5 years [1]; passen-
ger throughput of Shanghai airlines will reach
100,000,000 in 2015 [2]. Meanwhile, with the
impact of the positive factors, such as the sta-
bilization in oil prices and the appreciation of
Chinese Yuan (RMB), the operating environ-
ment of the aviation industry is better than that

in previous years. Therefore, an evaluation of
the profitability of airlines has become the core
of current research. To acquire and retain cus-
tomers in such a highly profitability market, it
is of strategic importance for Chinese airlines
to understand the critical factors affecting their
profitability and for the international aviation
industry to know the operation situation of Chi-
nese aviation market. The primary purpose of
this paper is to evaluate the profitability of Chi-
nese listed airlines according to these critical
factors.

2. Literature Review

In the aviation industry, quite a few theoretical
and empirical studies have been conducted on
the evaluation of aviation profitability in terms
of some key factors, such as cost [3], opera-
tional performance [4], cost and productivity,
price and productivity, price and service qual-
ity [5], productivity and efficiency, probability,
safety [6], service quality [7] and service qual-
ity and productivity. New theories and methods
continue to make more prominent progress in
the study of scientific and efficient evaluation
of airlines’ profitability, but there are still some
points to be improved. Few researchers have
studied airline profitability from a microscopic
point of view, and they only focus on one certain
aspect of the profitability of airlines. Therefore,
these evaluations cannot truly reflect the quality
of management.
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Among the dozens of contemporary compre-
hensive evaluation methods worldwide, there
are two general categories: subjective and ob-
jective weights-based evaluation methods. The
former are mostly qualitative approaches, such
as Analytic Hierarchy Process (AHP) [8], and
the fuzzy comprehensive evaluation method [9],
where the weights are retrieved from the sub-
jective judgments of experienced experts. The
weights are determined based on the correlation
between indicators or the coefficient of variation
of the indicators in the latter methods, such as
the Gray Relational method [10], Technique for
Order Preference by Similarity to Ideal Solu-
tion (TOPSIS) [11], and Principal Component
Analysis (PCA) [12]. However, when evalu-
ating listed airlines as well as other social and
economic phenomena, most scholars only use
one evaluation method, such as the Factor Anal-
ysis (FA), PCA, etc [12-17].

2.1. Analytic Hierarchy Process (AHP)

This approach is a structured technique for deal-
ing with complex decisions. Rather than pre-
scribing a “correct” decision, AHP helps deci-
sion makers find the one that best suits their
goal and their understanding of the problem
— it is a process of organizing decisions that
people are contemplating. Cheng and Lu [18]
evaluated tourism resources exploration poten-
tial of Zhangdu Lake wetland using the evalu-
ation index system of tourism resources explo-
ration potential. The key factors of important
influence on tourism resources were analyzed
and then evaluation index system of tourism
resource exploration potential was established
with theoretical analysis, frequency statistical
method and AHP. In order to get a relatively
correct index weight, their paper used the com-
bination of AHP method and entropy technol-
ogy,which, in the simple term, is the measure
of the level of disorder in a closed but changing
system. First, the weighs of each index were
obtained through AHP method, and then they
were modified by “entropy” technology. The
tourism resources exploration of Zhangdu Lake
Wetland Nature Reserves were evaluated and
sorted based on the multi-level gray approach
and evaluation index system of tourism resource
exploration potential. The results showed that
Mayi Lake Wetland Forest Park and Nanshan

Wetland Ecological Demonstration Area were
preferential development areas with great ex-
ploration potentiality.

2.2. Fuzzy Comprehensive Evaluation

In enterprise profitability evaluation, the fuzzi-
ness of some factors makes them difficult to
evaluate, but acomprehensive evaluation method
based on fuzzy mathematics can quantitatively
evaluate the profitability of enterprises to make
up for the disadvantage of AHP. This method
first establishes the factor sets and their weight
sets, the evaluation grade sets and fuzzy evalua-
tion matrixes, and then conducts the fuzzy com-
prehensive evaluation. Wang et al. [19] built a
set of environmental evaluation index systems
to develop the circular economy for the iron
and steel industry based on the ideas and the-
ories of circular economy. Using fuzzy com-
prehensive evaluation, they evaluated the steel
industry in Hebei Province of circular economy
development environment. Their research aims
at combining characteristics of the iron and steel
industry and requirements of the development
of circular economy, finding support on the ex-
ternal environmental factors to develop the cir-
cular economy in the iron and steel industry and
providing the reference in order to promote de-
velopment of circular economy in the iron and
steel industry.

2.3. Gray Evaluation

In an incomplete and inaccurate profitability
system, due to many complex factors or inade-
quate data, multilevel gray evaluation expands
the information sources and improves the reli-
ability of evaluation and analysis. In addition,
gray correlation analysis between these two fac-
tors can quantitatively analyze the correlation
degree, which is more reasonable and more ac-
curate. In the basic theory and method of the
gray correlation analysis, Wang and Wang [20)]
used multilevel gray evaluation method to eval-
uate the innovation capability of hub-and-spoke
enterprises clusters which combined the advan-
tages of the analytic hierarchy process and a
gray clustering method. Firstly, this paper set
up a multi-hierarchy index system based on the
structure and character of hub-and-spoke clus-
ter innovation systems. Secondly, it confirmed
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the weight of every index with AHP and gave
a general assessment by means of a gray clus-
tering method. Finally, a case study was con-
ducted to validate the evaluation model and the
evaluation process. The result showed that their
methodology was especially useful when there
was partial information and/or qualitative vari-
ables were used.

2.4. Technique for Order Preference by
Similarity to Ideal Solution (TOPSIS)

Ustinovichius and Simanaviciene[21] studied
the sensitivity analysis for cooperative decision
using TOPSIS. However, judging from the rank-
ing decision-making steps of TOPSIS, TOPSIS
has some inevitable drawbacks. (a) It is not
easy to find the positive and the negative ideal
solutions; (b) weight information is determined
in advance, and the weight values are usually
subjective, resulting in a certain subjective ar-
bitrary; (c) in the application, due to the newly
added projects, this method is prone to the re-
verse problems. Therefore, a more specific in-
depth analysis is always in need afterwards.

2.5. Principal Component Analysis (PCA)

PCA uses an orthogonal transformation to con-
vert a set of observations of possibly correlated
variables into a set of values of uncorrelated
variables. The number of principal components
is less than or equal to the number of origi-
nal variables. This transformation is defined
in such a way that the first principal component
has as high a variance as possible, and each suc-
ceeding component in turn has the highest vari-
ance possible under the constraint, so that it can
be uncorrelated with the preceding components.
The PCA is mostly used as a tool in exploratory
data analysis and for making predictive mod-
els [22]. However, principal components are
guaranteed to be independent only if the data
set is jointly normally distributed, and if the
PCA is sensitive to the relative scaling of the
original variables. Therefore, the application
of the PCA, when there is no linear relation-
ship among variables, may lead to the biased
evaluation results. FA is an improvement over
the PCA, in that it estimates how much of the
variability is due to common factors. But Stern-
berg [23] proposes that in FA, each orientation is

equally acceptable mathematically. This means
that all rotations represent different underlying
processes, but all rotations are equally valid out-
comes of standard factor analysis optimization.
Therefore, it is impossible to select the proper
rotation using factor analysis alone. In addition,
more than one interpretation can be made of the
same data factored the same way; moreover,
factor analysis cannot identify causality [24].

In summary, many mathematical methods can
be applied in comprehensive evaluations, but the
different focal points of these methods and the
choice of methods may lead to different evalu-
ation results, even if they are based on the same
data. Both the theory and methods to evaluate
the profitability of the airlines need to be devel-
oped and improved. Therefore, the core issue
is to study the profitability of airlines, discuss
the mechanism of airline profitability, the eval-
uation system and the method used to enhance
profitability. In order to evaluate airline man-
agement and performance, this paper presents a
new approach to evaluate the Chinese aviation
industry, obtaining more comprehensive, objec-
tive, and realistic results.

3. Basic principles

In this paper, 12 Chinese listed airlines and air-
ports are selected for the empirical study be-
cause the airlines and the airports are the two
major operations in the Chinese aviation in-
dustry and their profitability affects each other.
The relationship between airlines and airports
is, customer, competitor and strategic partner-
ship in the supply of aviation transportation. In
order to evaluate and analyze the 12 Chinese
listed airlines and airports comprehensively and
scientifically, an integrated approach is applied.
First of all, FA, PCA, and GRA are utilized
to analyze and evaluate the profitability and
three results are retrieved respectively. Second,
KENDALL — W is used for the consistency test
of these results. If they are consistent, the scores
will be standardized and summed up. The final
ranks will be based on the summation of the
standard scores. If the results are not consis-
tent, the three methods will be compared pair
wisely. The consistent methods will be sorted
together. Then, the sample data, the evaluation
results, and the nature of the methods will be
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analyzed specifically, and the objective, realis-
tic, and consistent methods will be selected for
the comprehensive evaluation. The following
are the detailed steps:

1. Evaluate, using FA, PCA, and GRA, respec-
tively.

2. Test the consistency of the results by KEN-
DALL -W.

3. Standardize the scores of each sample re-
trieved from each method and obtain the
standard score R;;. (R;j represents the stan-

dard score of the i sample in the /" method. )
4. Calculate P; = ) _Rjj.
5. Rank according to the value of P;.

Compared with other existing models and meth-
ods, the proposed model reflects the subjective
effectiveness and the capability of the airline
performances. This model has the following
unique characteristics in the evaluation of air-
line profitability:

1. The index of this evaluation model can effec-
tively portray the relative characteristics and
trends of the dynamic changes in the airline
profitability to further measure the validity
of the airlines’ profitability behaviors.

2. Comprehensively considering the different
basic conditions of each unit, the proposed
model eliminates the impacts of the objec-
tive basic conditions and truly reflects the
priorities of the different economic benefits
caused by the different airline profitability
indicators. Therefore, it is relatively fair to
use the results of the proposed model, which
have strong comparability, as the indicators
to measure the airline management levels.

3. The proposed model can truly reflect the
contribution of the airline subjective efforts
and the capability to the development of the
company. This model, as a measure of the
airline profitability evaluation, can motive
the evaluated airlines to improve their profi-
tability. Therefore, the airlines with good
profitability conditions cannot sit back and
relax, and the airlines with poor profitability
will not feel it hopeless to catch up because
as long as an airline makes a great progress,
it will have an obvious and objective reflec-
tion in the profitability evaluation result.

4. Empirical Study

4 1. Data and index

4.1.1. Construction Principles of the Index
System

The construction of an index system can be
made in different perspectives, but it should fol-
low some principles:

1. Systematical design. There are numerous
indexes reflecting aviation profitability, so
the index system has to be designed system-
atically;

2. Scientific feasibility. The indexes chosen
not only must fully tell the aviation prof-
itability, but also should be easily calculated;

3. Expansibility. The index system must be
applicable to different countries for compar-
ison, and should also have applicability to
analyses made at different times;

4. Independence. The indexes have to be pro-
cessed to be relevant to each other;

5. Objectivity. The indexes have to be objec-
tively chosen, and the evaluation must be
objectively made.

4.1.2. Indicator analysis and selection

Based on the above principles, the indicators in
this study are selected fully and scientifically
according to the financial theory, data availabil-
ity, and the specific issue. These indicators can
reflect the profitability of the aviation industry
objectively and systematically. The five indica-
tors for the comprehensive evaluation and anal-
ysis of the 12 Chinese listed airlines and airports
are 1. Return on Sale (X;), 2. Cost Profit Per-
centage (X3), 3. Operating margin (X3 ), 4. Rate
of Return on Total Assets (X4), and 5. Return
on Equity (Xs).

1. Return on Sale (ROS): A ratio widely used
to evaluate operational efficiency of airlines.
ROS is also known as “operating profit mar-
gin” of airlines. This measure is helpful
to management, providing insight into how
much profit is being produced per yuan of
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sales. As with many ratios, it is best to com-
pare a ROS of an airline over time, to look
for trends, and compare it to other airlines
in the aviation industry. An increasing ROS
indicates that the airline is growing more ef-
ficient, while a decreasing ROS could signal
looming financial troubles.

2. Cost Profit Percentage: The actual margin
on cost of goods is called markup. For an
airline that sells service, the wholesale cost
of the service sold is known as cost of service
sold or the cost of sales. Margin is the dif-
ference between the sales price and the cost.
Markup relates to the process of calculating
the price based on its cost. Understanding
these terms and how to calculate them are
keys to maximizing the gross profit and net
income while remaining competitive.

3. Operating margin: Also known as “operat-
ing profit margin” or “net profit margin”.
Operating margin is a measurement of what
proportion of an airline’s revenue is left over
after paying variable costs such as wages,
raw materials, etc. A healthy operating mar-
gin is required for an airline to be able to pay
its fixed costs, such as interest on debt.

4. Rate of Return on Total Assets (ROTA): A
ratio that measures an airline’s earnings be-
fore interest and taxes (EBIT) against its to-
tal net assets. Theratio is considered an indi-
cator of how effectively an airline is using its
assets to generate earnings before contrac-
tual obligations must be paid. The greater
an airline’s earnings in proportion to its as-
sets (and the greater the coefficient from this
calculation), the more effectively that airline
is said to be using its assets. To calculate
ROTA, we must obtain the net income figure
from an airline’s income statement, and then
add back interest and /or taxes that were paid
during the year. The resulting number will
reveal the airline’s EBIT. The EBIT number
should then be divided by the airline’s total
net assets (total assets less depreciation and
any allowances for bad debts) to reveal the
earnings that the airline has generated for
each yuan of assets on its books.

5. Return on Equity (ROE): The amount of net
income returned as a percentage of share-
holders equity. Return on equity measures
an airline’s profitability by revealing how

much profit it generates with the money
shareholders have invested. The ROE is use-
ful for comparing the profitability of an air-
line to that of other airlines in the aviation
industry.

4.1.3. Data sources and tools

Original data about the above airlines come
mainly from the major Chinese airline websites
and various databases. Among them are multi-
ple financial data sources, such as:

1. RESSET financial research database (retrie-
ved from http://www.resset.cn/en/);

2. Sohu Securities (retrieved from http://
www.resset.cn/en/); and

3. financial reports of airlines.
The production data sources include:

1. Chinese transportation industry database in
CSMAR.JHU’s GTA-CSMAR subscriptions
include the CSMAR China Stock Market
Trading Database; CSMAR China Stock Mar-
ket Financial Statement Research Database;
and China Fund Market Research Databases
for Closed-end and Open-end Funds (retrie-
ved from http://www.gtadata.com/pro-
ducts/referential.aspx).

2. Civil Aviation Statistics in China Civil Avi-
ation;

3. Civil Aviation Administration of China
(CAAC); and

4. Aviation News at Eflye, a travel agency web-
site (retrieved fromhttp: //www.eflye.com/
index.asp). The original data have been
omitted due to paper length restrictions.

SPSS14.0, MATLAB and EXCEL are the soft-
ware tools for FA, PCA, and GRA.

The index system consists of both qualitative in-
dicators and quantitative indicators, as well as
both static indicators and dynamic indicators;
both indicators can reflect the realistic profi-
tability of airlines and the indicators that can
predict their future profitability. This index sys-
tem can help airlines identify their profitability.
On different development stages, each company
can change the current index system based on
the actual situation in order to make more rea-
sonable and effective evaluations. We construct
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the integrated model based on the airline profi-
tability as shown in Figure 1.

| Indicator analysis |

‘ Construction prin

ciples ‘

Index construction

| Evaluation with FA | | Evaluation with PCA | ‘ Evaluation with GRA ‘

Consistency test with KENDALLW

Score standardizing

P=ZR;; calculation

Ranking of P;

Rank of listed airlines

Figure 1. Empirical steps of evaluation of airline

4.2. The comprehensive evaluation and

profitability.

0 and 1, eliminate differences between the
dimensions of variables, and obtain the fol-
lowing data. This step is shown in Table 1.

Retrieve the eigenvalue and the variance con-
tribution rate of each factor with PCA in
SPSS. According to the principle that the
cumulative contribution rate should be over
85%, F and F, were selected as the factors
whose cumulative was 89.43%.

Obtain the factor loading matrix with the
Varimax orthogonal rotation matrix, and then
retrieve the scores of the factors by regres-
sion. Take the ratio of the variance contri-
bution rate of each factor to the cumulative
variance contribution rate of the remaining
four factors as the weight. Aggregate the
weights and retrieve F, which is the com-
posite score of each company.

. F| x 0.7601 4+ F, x 0.13425
- 0.89435

(1)

4.2.2. Principal component analysis

: o 1. Standardize the raw data using SPSS to es-
analysis of the profitability tablish the correlation matrix of variablesR.
4.2.1. Factor analysis 2. Calculate the eigenvalues and the correspond-
ing contribution rates of R using SPSS. The
1. Standardize the raw data, adjust the mean of calculation results are shown in Table 2. Ac-
the indicators and the values of variance to cording to the principle that the cumulative
Return | Cost Profit | Operating | Rate of Return Return
Company on Sale | Percentage margin on Total Assets | on Equity
(X1) (X2) (X3) (X4) (X5)
Shanghai Airlines —-0.91 —-0.85 —1.02 —1.31 —3.08
Hainan Airlines —0.98 —-0.8 —0.44 —0.55 0.14
China Southern Airlines —0.86 —0.99 —0.65 —0.88 —0.28
Shenzhen Airport 0.65 1.45 0.56 0.47 0.4
Xiamen Airport 1.51 1.57 1.37 1.52 0.51
Shanghai Airport 1.23 0.87 0.45 0.54 0.42
Baiyun Airport 0.63 1.07 0.57 0.56 0.43
COHC 0.5 0.35 0.32 0.39 0.41
Hainan Airlines (B Share) || —0.98 —0.8 —1.08 —0.58 0.14
Air China —1.39 0—-0.73 —1.69 —1.62 —0.07
Sinotrans 0.83 —-0.9 1.59 1.4 0.49
Shandong Air (B Share) —0.24 —0.23 0.02 0.06 0.49

Table 1. Standardized data of the profitability indicators of the listed airlines and airports.
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1.

contribution rate should be over 85%, the 2. Take the indicators of the 12 listed airlines
two factors Y7 and Y, were extracted as: as the comparison sequence. Calculate the
p , “corresponding difference list” of each com-
Y1 =0.254 X X} + 0.208 x X; parison and reference sequence. The max-
+0.241 x X5 +0.255 x X}, imum corresponding difference is Amax =
+0.171 x Xg (2) 1.57 and the minimum is A min = 0.
d 3. According to the actual situation of the trans-
an port industry and for simplicity, we assume
Y, = —0.315 x X] — 0.364 x X} that the discrimination coefficient is inde-
B - / pendent. Relaxing this assumption does not
0.136 x Xf 0.04 > X, change any of the results of the model. As-
+ 1.113 x Xj, (3) sume that the discrimination coefficient is
y . ‘ & = 0.5, calculate the correlation coeffi-
where X; was the standardized X;. cient §;(k) and the correlation degree o; of
Calculate F, Xi, the comparison sequence and Xy, and the
- Yy x 0.7601 + ¥, x 0.13425 . reference sequence, by using the formula
B 0.89435 4) A min +A max
&i(k) = (5)
Api(k) + EAmax
4.2.3. Gray relational analysis and
N
1
Establish the reference sequence based on 0; = N Z 6i(k), (6)
the maximum value of each indicator. Stan- k=1
dardize the raw data, that is, divide the max- where N is the number of indicators.
imum value of each index for each company Specific calculati fth lation d
through this index value. If the profitabil- P eCIhIC cale u{}tﬁng tTekc or}rle ation A‘e-
ity of a listed company is highly correlated igree 15 shown in la ¢ 5. lake Haihan Alr-
to this reference sequence, the score of the Ines as an example.
company will be high; that is to say, the 4. Rank the companies based on their correla-
company has high profitability. tion degrees.
| Principal component || Y, Y, | Ys | Yy Ys
Eigenvalue 3.8 0671 | 0478 | 0.037 | 0014
Contribution rate 0.7601 | 0.13425 | 0.09553 | 0.00733 | 0.00279
Cumulative contribution rate || 0.7601 | 0.89435 | 0.98988 | 0.99721 1

Table 2. Eigenvalues and eigenvectors of the correlation coefficient matrix.

Indicator || X; X, X; X, Xs
Reference sequence 30.2779 47.3408 16.6442 12.802 17.48
Hainan Airlines —10.51 4.8057 —3.485 —3.231 —-23.19
o Xo 1 1 1 1 1
Standardization (3451370101513 | —0.18256 | —0.25244 | —1.32666
1Xo(k) — Xi(k)| 1.347 0.898 1.182 1.252 2.326
Ai(k) 134 487 56 437 659
(k) 0.368 0.350 0.446 0.432 0.828
S5 0.4852

Table 3. Calculation of the correlation degree of Hainan Airlines.
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PCA GRA FA Total | Total
No. | Company Score | Rank | Score | Rank | Score | Rank | score | rank
1 | Shanghai Airlines —1.96 12 —1.38 12 -0.7 8 —4.04 | 12
2 | Hainan Airlines —0.49 8 —0.69 8 —0.84 9 —-2.02 8
3 | China Southern Airlines —0.77 10 | —0.91 10 | —094 | 10 | —2.62 | 10
4 | Shenzhen Airport 0.719 4 0.702 3 0.866 2 2.286 3
5 | Xiamen Airport 1.384 1 1.996 1 1.651 1 5.031 1
6 | Shanghai Airport 0.746 3 0.635 4 0.864 3 2.246 4
7 | Baiyun Airport 0.696 5 0.521 5 0.765 4 1.982 5
8 | COHC 0.463 6 0.148 6 0.392 6 1.003 6
9 | Hainan Airlines (B Share) || —0.64 9 —0.77 9 —-1.03 | 11 | —243 9
10 | Air China —1.18 11 —1.03 11 —1.53 12 | =374 | 11
11 | Sinotrans 0.912 2 0.966 2 0.71 5 2.588 2
12 | Shandong Air (B Share) 0.114 7 —0.19 7 —0.2 7 —0.28 7

Table 4. The scores and ranks in PCA, GRA, and FA.

4.3. Evaluation scores and ranks in PCA,
GRA, and FA

It should be noted that the reason why the factor
scores of a company were negative was that the
original data were standardized, and the aver-
age of the profitability indicators was addressed
as zero. Therefore, the negative profitability
scores of an airline just indicated that the prof-
itability of the company was lower than the av-
erage performance. The total score is the sum of
the respective score of PCA, GRA and FA. The
specific scores and ranks in the three methods
are shown in Table 4.

4.4. The test of the evaluation results with
KENDALL-W

Kendall-W that can be used for assessing agree-
ment among raters was used to examine the con-
sistency of the evaluation results of N objects
from M methods. Kendall-W ranges from 0 (no
agreement) to 1 (complete agreement) [25]:

n
123" R? — 3m?n(n+ 1)?
i=1

W= ,
m?n(n? — 1)

(7)
where k denotes the number of evaluation meth-
ods, R% that of objects, and Rf7 the sum of the
rankings of these objects.

The hypothesis was that Hy denoted the incon-
sistency of the rankings and H| the consistency.

To test if the statistic y> = m(n — 1)W approxi-
mated X2 (n — 1) in a large sample, determine if
X2 > Xé; if so, reject Hy, and accept the hypo-
thesis of the consistency among the m rankings.

According to Nonparametric tests in SPSS, the
coefficient of concordance was W = 0.954, and
was approximate to the significance probability
of ASYMP, with sig = 0.000 < 0.05.

5. The clustering analysis

Take the standard scores in the three methods
as the cluster indicators and cluster the 12 listed
airlines with the Euclidean Distance Method.
According to the clustering dendrogram gener-
ated from the SPSS 14.0 package, these airlines
can be divided into three groups. The clustering
results are shown in Table 5.

Two results can be generated from Table 5.
First, the clustering results of the profitability
were closely related to the main business of the
airlines. It was obvious that the profitability
of the airports and the auxiliary companies was
better than that of the transport airlines.

In Type I, Xiamen Airport was principally en-
gaged in the service of terminal and ground fa-
cilities for domestic and international airlines.
In the financial crisis, this company took efforts
to promote transit operations, the implemen-
tation of the easily accessed channel, and ad
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Type || Company Cluster scale
I Xiamen Airport 1
II Baiyun Airport, Sinotrans, Shanghai Airport, COHC, Shenzhen Airport 5
I Hainan Airlines, Hainan Airlines (B Share), China Southern Airlines, 6
Shandong Air (B Share), Air China, Shanghai Airlines

Table 5. Clustering Results.

hoc adherent technologies. All of these policies
contributed to the development of the aviation
market in Xiamen.

In Type II, the three major airports focused on
transportation and the auxiliary business. Sino-
trans was engaged in the import and export
goods, as well as in the agency business of the
transit of the international goods across the bor-
der. The main business of COHC was oil ser-
vices.

In Type 111, the airlines are all engaged in the
passenger and cargo transportations. Their per-
formance was poor in 2010 for the following
reasons: (1) the global financial crisis reduced
the demand; (2) Oil prices increased dramati-
cally; (3) The tendency towards RMB appreci-
ation slowed down; and (4), a large purchase
of aircraft also increased the airline’s respective
financial burdens and depreciation costs.

Secondly, in the poor financial conditions the
profitability of the airlines is inversely propor-
tional to the size of the company. In Type III,
small companies, namely, Hainan Airlines (B
Share), Shandong Air (B Share), and Hainan
Airlines were rated better than large airlines
such as China Southern Airlines, Air China, and
Shanghai Airlines. The reason why is believed
to be the fact that the big companies could not
achieve similar economies of scale as compared
to the small airlines, as well as the fixed cost of
the amortization.

6. Conclusions

From the final evaluation results, we can see
that the profitability of Xiamen Airport ranked
first in the aviation industry, which is consis-
tent with the actual condition. In this paper,
a comprehensive evaluation approach was pro-
posed based on the previous evaluation meth-
ods. This paper has (1) enriched the theory

of airline profitability,(2) built a more scientific
and comprehensive evaluation index system of
airline profitability, (3) constructed a new in-
tegrated profitability evaluation model and (4)
conducted an empirical study of the improved
model based on the data from 12 Chinese air-
lines and airports. The ranking results of the
proposed method, theory and model coincide
with the real conditions of the airline market.
Therefore, our evaluation of airline profitability
is accurate, reliable and objective.

This improvement of the model overcomes the
one-sidedness of a single method and the disad-
vantages of other methods, and eliminates the
difference of various evaluation methods. This
approach leads to the more objective, compre-
hensive, and realistic evaluation results. In par-
ticular, the final evaluation scores can be clus-
tered to obtain a more accurate classification.
This model can offer some suggestions and ref-
erence to various evaluations of the listed com-
panies. This way of choosing the benchmarking
companies in the listed companies is also a help-
ful tool to study the benchmarking companies
and propose the improvement policies for listed
companies. The proposed method cannot only
be a comprehensive analysis and evaluation of
the profitability of the listed airlines, but also
helps the investors to understand the status and
the weak points of the listed Chinese airlines.

Based on the related literature and our own em-
pirical study, further research and discussion
may include studying (1) the profitability eval-
uations of Chinese and international airlines,
(2) the enrichment and the improvement of the
evaluation theory and methodology, (3) the se-
lection of non-financial indicators in the prof-
itability evaluation, and (4) the detailed rec-
ommendations and suggestions for the airlines’
management.
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