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Abstract

This paper employs the systematic synergetics model to analyze conditions of collaborative development of the
secondary industry and the tertiary industry in Chengdu, China and uses grey correlation method to analyze the
primary influencing factors that affect collaboration between the secondary industry and the tertiary industry in
Chengdu. Then, taking into consideration of the influencing factors, this paper proposes policies and suggestions to
facilitate collaboration between the secondary industry and the tertiary industry so as to better realize rapid and
healthy development of economy in Chengdu.

Keywords: Collaboration of the secondary industry and the tertiary industry, Degree of systematic collaboration,
Grey correlation, Influencing factors

1. Introduction

Chengdu takes up an important strategic position in economic development in western areas, especially in Sichuan
Province and its occupation of the priority during the transition of economic development directs a direction and
offers a template for development of economy in Sichuan Province. It has been discovered from an analysis of the
economic structure and industrial structure of Chengdu that, the output value of the secondary industry and the
tertiary industry in Chengdu has always been occupying a significant proportion in the entire gross domestic product
(GDP). Whether this structure is reasonable and collaborative is the foundation for economic transition and
adjustment of the industrial structure. Establishment of the model of collaboration degree of the secondary industry
and the tertiary industry in Sichuan Province helps to measure collaboration between the secondary industry and the
tertiary industry. According to the result of measurement, this paper analyzes the influencing factors that affect
collaborative development of the secondary industry and the tertiary industry. Furthermore, on that basis, the paper
puts forward pertinent suggestions to better facilitate collaboration between the two industries in Chengdu so as to
make the industrial structure more reasonable and the economic development more healthy and orderly.

2. Literature Review

In the past few years, with the rapid development of the national economy, emphasis of the governments at all levels
on the adjustment of the industrial structure and the transition of economic developmental patterns and industrial
collaboration as well as adjustment of industrial structure, etc., gradually become the much-talked-about topics in the
academic research field. Nevertheless, most of current studies on industrial collaboration focus on discussion of the
property, but have not formed a complete and scientific research system. Most of the studies of industrial
collaboration have been gradually introduced from coordination of industrial structure. Among the foreign academics,
the German Physicist Herman Haken was the first who concentrated on industrial collaboration. Haken (1971-1983)
published successively “Introduction to Synergetics” and “Advanced Synergetics” with his students and initiated the
pioneering work in study on industrial collaboration. Afterwards, more and more academics began to participate in
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study on industrial collaboration. Chinese domestic scholars also have conducted studies on collaboration of the
three industries from the perspectives of change of industrial structure (Liu Wei and Li Shaorong, 2002), industrial
organization (Yang Jirui, 2003), industrial chain (Li Qinlin, 2004), regional space (An Husen, 2005) and so on. In
addition, Zhao Xinhua (2009), An Shiyin (2007), Dong Chun (2008) et al have successively conducted relevant
studies on industrial collaboration. Nonetheless, a general survey at the current studies, it is found that there have
been relatively a large number of qualitative studies and relatively a small number of quantitative studies, relatively
much theoretical analysis and little empirical analysis. The study in this article employs the industrial data in
Chengdu by establishing the model of degree of industrial collaboration and makes an empirical analysis that the
development conditions of the secondary industry and the tertiary industry in Chengdu can, to some extent, make up
for disadvantages of the current studies, and, in the mean time, provide a new research method and train of thought
for study on industrial collaboration, which offers reference for studies on follow-up industrial collaboration.

3. Establishment of Indicator System and Source of Data
3.1 Establishment of Indicator System

Measurement of the degree of industrial collaboration needs to establish a certain evaluation indicator system. After
reviewing the present studies, this article establishes an indicator system for collaboration of the secondary industry
and the tertiary industry according to reality of the study issues, which is shown as in Table 1.

<Insert Table 1 Here>
3.2 Source of Data

Data in this article mainly originate from the statistical bulletin of Chengdu in 2009 and the statistical yearbook in
2010. In the mean time, for convenience of handling the problems, we conducted relevant processing to the initial
data in specific using of the data, including totaling, comparison and so on.

4. Measurement of Degree of Collaboration between the Secondary Industry and the Tertiary Industry in
Chengdu

4.1 Establishment of the Systematic Collaboration Degree Model of Collaboration between the Secondary Industry
and the Tertiary Industry

4.1.1 Order Degree Model of the Secondary Industry and the Tertiary Industry

Supposing that the order parameter in the developmental process of the system of the secondary industry is el=(el 1,
12, ..., eln), where n>1, Bli<eli<ali, i€ [1,n]. In the study of this article, the order parameter variable of the system
of the secondary industry can be seen as the evaluation indicator of the secondary industry. Without loss of
generality, assuming that el1,12,...,elj is the slow transition parameter, then the larger its value, the higher the
degree of order of the system, and the smaller its value, the lower the degree of order of the system. And assuming
that elj+1,1j+2,...,eln is the fast transition parameter, then the larger its value, the lower the degree of order of the
system, and the smaller its value, the higher the degree of order of the system. Hence, we get the following
definition.

Definition 1: the following formula stands for the degree of order of the system of the component eli of the
systematic order parameter of the secondary industry:

e, — By

ali qi

e[l J]

u](ql): a“—_;“,ie[j+l,n] (1)

Qy; — P

It can be known from the above definition that ul(elj) €[1,n]. The larger its value, the larger the “contribution” of
eli to order of the system of the secondary industry. Here, it is necessary to point out that, in reality, it is not feasible
that the value of eli is too large or too small, and it is better to concentrate its value around a particular scope. As for
such kind of eli, we can always make the definition of its degree of order meet with Definition 1 by means of
adjusting its interval of value [Bli,ali]. Generally speaking, the “total contribution” of the order parameter variable
eli to the order degree of the system of the secondary industry can be fulfilled through integration of ul(eli).
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However, the method of “integration” depends on the different combination patterns of specific structure of the
system. For consideration of conciseness, this article employs the geometric method to deal with it:

ul(el)z‘”l_n[ ul(elj) ()

Definition 2: we term ul(el) in the above formula as the order degree of the system of the secondary industry.

It can be known from Definition 2 that ul(el) €[0,1]. The larger the value of ul(el), the larger the “contribution” of
el to the order of the system of the secondary industry and the higher the order degree of the system, whereas lower.

4.1.2 Order Degree Model of the System of the Tertiary Industry

Similar to assumption of the order degree model of the secondary industry system, likewise, we can get the following
definitions:

Definition 3: the following formula stands for the systematic order degree of the order parameter component e2i of
the tertiary industry:

e, — P

diellj]
&y, _ﬁZi
u,(e,) = ZZi:ezg—,ie[j+1,n] 3)
2i 2i

Definition 4: we term u2(e2) that is defined in the following formula as the systematic order degree of the tertiary
industry:

“)

It can be known from Definition 4 that u2(e2) €[0,1]. The larger the value of u2(e2), the larger the “contribution” of
e2 to the order of the system of the tertiary industry and the higher the order degree of the system, whereas lower.

4.1.3 Collaboration Degree Model of the System of the Secondary Industry and the Tertiary Industry

Collaboration degree of the system of the secondary industry and the tertiary industry refers to the degree of
harmony and consistency of the system of the secondary industry and the system of the tertiary industry in the
process of their respective development and evolution through interaction, which determines the tendency and degree
of the process in which the system of the secondary industry and the tertiary industry goes from disorder to order.

Supposing that at the initial time (or a certain particular time slot) of t0, the order degree of the system of the
secondary industry is ul0O(el) and the order degree of the system of the tertiary industry is u20(e2), whereas at the
moment of t1 in the process of evolution of the entire system of the secondary industry and the tertiary industry, the
order degree of the system of the secondary industry is ull(el) and the order degree of the system of the tertiary
industry is u21(e2).

Definition 5: the following formula is the collaboration degree of the subsystem within the system of the secondary
industry and the tertiary industry:

C =2 lul ) —uf ()| x[ub e~ (e )

Where, 1, [“11 (e1)_ul0 (e )]X[”;(ez)_ug (e;)]>0

1, [”11(61)_”10 (el)]x[u; (e,) _ug(ez)] <0
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Illustration to Definition 5:

In the first place, CE[-1,1], the larger its value, the higher the degree of the coordinated development of the entire
system of the secondary industry and the tertiary industry, whereas lower.

In the second place, function of the parameter A lies in that it judges the direction of coordination between the
subsystem of the secondary industry and the subsystem of the tertiary industry. When
[ull(el)-ulO(el)]*[u21(e2)-u20(e2)]>0, the coordination degree C is manifested as development of the two
subsystems in the same direction and the larger the value of C, the higher the degree of coordination. When
[ull(el)-ulO(el)]*[u21(e2)-u20(e2)]<0, the coordination degree C is manifested as development of the two
subsystems in opposite directions or out of tune. And the smaller the value of C, the lower the degree of
coordination.

In the third place, definition 5 has taken an overall consideration of the two subsystems. If the order degree of one of
the two subsystems is increased to a large extent and the order degree of the other subsystem is increased to a small
extent, then the entire system is unlikely to be in perfect coordination. In addition, as for the entire system, a general
mastery of the coordination condition of the whole industrial system in the process of changes of the order degree of
the subsystem is a kind of dynamic analysis.

4.2 Measurement of Collaboration Degree of the Secondary Industry and the Tertiary Industry
4.2.1 Nondimensionalization Processing of Data

Since there are quite a large number of indicators and the units of the indicators are not identical, it is necessary to
conduct the nondimensionalization processing on the data for convenience of the processing so as to make different
indicators and data with different units nondimensionalized. The formula of nondimensionalization is as below:

Si :ejl —eﬂ /GI(J:1)2;121,2,3‘,’1)

Where, /' isthe mean valueand ! is the standard deviation.

4.2.2 Degree of Order

According to the indicator system, we substituted the data of the statistical yearbook and the data of the statistical
bulletin of Chengdu from 2004 to 2010 and got the following order parameter, with the result of calculation in Table
2:

<Insert Table 2 Here>

Meanwhile, with data in the above table, we get the icons of the total degree of order of the secondary industry and
the tertiary industry, which is shown in Figure 1 and Figure 2.

<Insert Figure 1 and Figure 2 Here>
4.2.3 Systematic Collaboration Degree

According to data of the degree of order got in Section 4.2.2, we substituted the data into the systematic
collaboration degree model and got the collaboration degree of the secondary industry and the tertiary industry in
Sichuan Province, as is shown in the following Figure 3.

<Insert Figure 3 Here>

5. An analysis of the Influencing Factors in Collaboration of the Secondary Industry and the Tertiary Industry
in Chengdu

5.1 Usage of the Analysis Method

Grey correlation analysis method is an overall evaluation method, which was initiated for the first time by Professor
Deng Julong, a domestic scholar, in the 80s of the Twentieth Century. Grey correlation analysis method is widely
applied and has obvious disadvantages in analysis of the influencing factors and measurement of complex systems.
This method uses relatively a small number of data and is able to realize a specific analysis of abstract problems. At
the same time, it is able to find out the ordering relation of influencing factors of collaboration of the secondary
industry and the tertiary industry and find out the focus and attention and methods for resolving the problems.
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5.2 Grey Correlation Analysis of the Secondary Industry and the Tertiary Industry in Chengdu

5.2.1 Nondimensionalization Processing of the Initial Data

Since there are quite a lot of choices for indicators and the units of the indicators are not identical,
nondimensionalization processing of the initial data is necessary in grey correlation analysis. We mainly employ the

initialization method as the processing method for processing of the initial data. The detailed process is as below:

Xy () X ()

supposing that is the parent sequence and is the sub-sequence. Then, nondimensionalization

Xy () X ()

processing is made respectively on and and their absolute  value

AOi(t) = |x0(t)_xi(t)

,(i=12,---n)

is recorded at the moment of /. We get the initial value as is shown in
Table 3 and the difference value as is shown in Table 4.

<Insert Table 3 and Table 4 Here>

5.2.2 Calculation of Correlation Coefficient

X% (1)

The following formula is termed as the correlation coefficient of the sequence and sequence i ) at the

moment of k.
min min |x, (k) = x, (k)| + 0.5 max max |x, (k) = x, (k)|

Gy =— [, (k) =, (k)| + 0.5 max max |x, (k) — x, (k)

In the above formula, 0.5 is the discrimination coefficient, which is marked as & and which is usually selected
between the value 0 and 1. We got the difference value in Table 4 after calculation. Then, we got the maximum

max max|x0(k)—xi (k)| min mkin|x0 (k)—x,.(k)|

difference ? k and the minimum difference * from Table 4 and

we substituted the maximum value and the minimum value into the above formula and got the following Table 5.
<Insert Table 5 Here>

5.3 Result of Grey Correlation Analysis and Analysis of the Reasons

5.3.1 Result of Grey Correlation Analysis

We substituted the correlation coefficient in Table 5 into the formula of relevancy ‘ k=1 and got the

result as is shown in the following Table 6:
<Insert Table 6 Here>

It can be seen from the above table that, according to the importance of influencing factors that affect collaboration
of the secondary industry and the tertiary industry in Chengdu, the sequencing of these influencing factors are
successively industrial value added, value added of the construction industry, traffic and transportation, and so on.
Among all the influencing factors, industrial value added has the biggest influence and its relevancy coefficient is
0.924788, and the second one is the construction industry, with a relevancy coefficient of 0.924007. It is investment
of fixed capital in the secondary industry that has the smallest influence whose relevancy coefficient is 0.540162.

5.3.2 Analysis of Reasons

The above analysis result has definite reasons. Firstly, the driving force of industrial value added on economic
development in Chengdu, especially industrial collaboration, is extremely obvious. However, investment of fixed
capital is no longer the primary direction for development of the industry. Investment of fixed capital has attained its
bottleneck. In order for the industry to continue to increase its production, it has to adjust its industrial structure,
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improve the economic benefit and bring in more technology-oriented, science-oriented and highly competitive
modern industries. Introduction of the new type of strategic industries is also likely to facilitate collaborative
development of traffic and transportation, post and telecommunications and warehousing and modern finance. Thus,
it makes sense that industrial value added is the most important influencing factor that affects collaborative
development of the secondary industry and the tertiary industry.

Secondly, value added of the construction industry is the second influencing factor that has the largest influence on
collaboration of the secondary industry and the tertiary industry, which is also understandable. The upstream and
downstream industrial chain related with the construction industry is long, which involves development of multiple
industries, such as, industry, financing, traffic and transportation and so on. Healthy development of the construction
industry is able to stimulate development of the upstream and downstream industries related. On the contrary,
problems or bottleneck existing in development of the construction industry may affect development of multiple
upstream and downstream industries. Therefore, it is necessary to make a scientific planning and reasonable
implementation on development of the construction industry so as to facilitate more healthy and sustainable
development of the secondary industry and the tertiary industry in Chengdu.

Thirdly, development of the secondary industry and the tertiary industry ought to focus more on efficiency and
effectiveness, and should not only pursue speed, but also strive for method. It has to adjust measures to local
conditions and according to circumstances and lay particular emphasis with focus and in correct direction according
to characteristics of all stages of the economic development. Development of economy should not blindly reply on
investment of fixed capital, especially development of economy in Chengdu, but should, instead, rely more on
modern scientific and innovative capacity and core competitiveness to set up facilities of software and hardware.
Only in this way, can development of the secondary industry and the tertiary industry in Chengdu be more
coordinated.

6. Countermeasures and Suggestions

According to the above conclusions and in combination with reality of resource environment in Chengdu, we put
forward the following policies and suggestions in order to better promote collaborative development of the secondary
industry and the tertiary industry in Chengdu.

6.1 Reasonable Jointing in Planning of Cheng-Yu Economic Area

In the past few years, the nation has paid more and more attention to development of economy in western China.
Planning of Cheng-Yu economic area is a regional economic project that has been launched by the country in which
Sichuan Province and Chongqing are deemed as the dragon of development to stimulate economic development of
other western areas. Development of Cheng-Yu economic area planning has brought enormous opportunities for
development of Sichuan Province, especially Chengdu City. Chengdu municipal government ought to hold on to the
development opportunities, reasonably joint Cheng-Yu economic area planning and make Chengdu developed to a
western financial center, advanced manufacturing industry cluster area and western airlines demonstration area.
Chengdu should thoroughly digest and comprehend content of developmental planning of Cheng-Yu economic area,
take advantage of the preferential policies of the nation and Sichuan Province, and, meanwhile, take more feasible
measures to attract more investors to come to Chengdu for investment and establishing a business. In order to realize
economic development of Chengdu, it is necessary for the industrial collaboration to build a better platform.

6.2 Standard Development of Industry and Construction Industry

It is found from the analysis that industry and construction industry have the most obvious influences upon the
secondary industry and the tertiary industry in Chengdu. Upstream and downstream industrial chain of industry and
construction industry is long and both of the two industries furnish a large number of mechanical equipment and
fixed facilities for development of other industries. In the meantime, development of industry and construction
industry also calls for support of relative industries. Development of industry and construction industry should have
an overall and scientific planning, adjust measures to local conditions and according to circumstances, make full use
of reality of resource environment so as to develop in a scientific and healthy way. Development of industry and
construction industry should not only pursue speed, but should strive more on quality and efficiency. Development
of industry and construction industry should reduce pollution and protect the environment. Simultaneously,
development of industry and construction industry ought to depend on developmental project of Cheng-Yu economic
area, vigorously develop the new type of strategic industries, cultivate new leading industry and pillar industry and
enhance the core competitive force of the industry.
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6.3 More Scientific Investment of Fixed Capital

Investment of fixed capital has enormous promoting and driving effect on development of economy at certain time
and place and within a certain area. However, when the economy is developed to a certain extent, the effect of
investment of fixed capital will be diminished greatly. It has been discovered through an analysis of the influencing
factors in industrial collaboration in Chengdu, investment of fixed capital at present has limited effect on
collaboration of the secondary industry and the tertiary industry. Investment of fixed capital should be more
scientific. We should make pertinent investment of fixed capital according to the periodical features of development
of all industries. Investment of fixed capital ought to be made into those industries and regions that the market is
unlikely to resolve. The industrial development at the current stage calls for more scientific and innovative
competence and more human capital investment. Therefore, we ought to enter and drop out of the investment in a
reasonable way according to different characteristics of development of all industries and furnish due support and
guarantee for healthy development and sustainable development of the industries.
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Table 1. Evaluation indictor system in collaboration of the secondary industry and the tertiary industry in Chengdu

First class o )
o Second class indicator Explanation
indicator
[72)
g (oj Contribution ratio of the secondary industry to GDP
é Qg" Ratio of output value of the secondary industry
2
‘3 =3 Value added of the secondary industry
8 o
g = Industrial value added
w1
2 5_ Investment of fixed capital in the secondary industry
8 Value added of the construction industry
Q
- Total output value of the construction industry
S Industrial investment
=3 Employment ratio of the secondary industry

Value added of the tertiary industry

Contribution ratio of the tertiary industry to GDP

Investment of fixed capital in the tertiary industry

Employment ratio of the tertiary industry

Ratio of output value of the tertiary industry

Investment in real estate

Amount of sales in commodity housing

Finance and insurance Totaling of  finance and
insurance

Traffic Transportation, warehousing and posts and

telecommunications

Ansnpur £Ie1a) ay) Jo JOJEdIpUI UOTIRIOQR[[0))

Total appropriation expenditure of scientific and
technological activities
. Totaling of foreign and
Income of tourism ) )
domestic tourism

Social retail
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Table 2. Order parameter of the order degree of the system of the secondary industry and the tertiary industry in
Chengdu

Year 2004 2005 2006 2007 2008 2009 2010
Contribution ratio of the

secondary industry to GDP 0.620  1.000 1.000 0.115 0.268 0.000 0.000
Ratio of output value of the
secondary industry

Value - added of the 35, 198 0016 0217 0297 0804 0953
secondary industry

Industrial value added 0.342  0.199 0.000 0.140 0.301 0.824 0.949
Investment of fixed capital ) ,0 (904 (035 0308 0299 0986 0.837
in the secondary industry
Value added of the
construction industry

Total output value of the 107 (956 (085 0000 0000 0814 1.000
construction industry

Industrial investment 0.267 0.229 0.036 0.286 0.283 1.000 0.833
Employment ratio of the 150 491 0306 1000 0506 0783 0.622
secondary industry

Value added of the tertiary
industry

Contribution ratio of the
tertiary industry to GDP
Investment of fixed capital
in the tertiary industry
Employment ratio of the
tertiary industry

Ratio of output value of the
tertiary industry

Ansnpur
BWAISAS

1.000  0.000 0.087 0.696 1.000 0.341 0.396

0.248 0.210 0.162 0.821 0249 0.632 0.964

0.484 0.135 0.156 0436 0813 0434 0.997

1.000  0.000 0.133  0.305 0.239 1.000 0.726

0.447 0.092 0.193 0421 0908 0.795 0.620

0.000  0.445 0.790 0.888 0929 0.139 0.000

0.264 1.000 1.000 0.293 0.000 0.272 0.091

Ansnpur A1enis) oy jo Jojowered JOpIo ONBWS)SAS Kiepuoses oy Jo owoweied 1opio o

Investment in real estate 0.334 0.073 0.267 1.000 0.980 0.000 0.704
Amount —of ~sales in 509 106 0172 0908 0423 0785 0715
commodity housing

Finance and insurance 0.591 0.150 0.132  0.220 0.685 0.719 0.973
Traffic Transportation,

warehousing and posts and 0.625 0.152 0.000 0.000 1.000 0.740 0.742
telecommunications

Total appropriation

expenditure of scientific and 0.578  0.155 0.204 0.291 0.574 0.727 1.000
technological activities

Income of tourism 0.403  0.138 0.304 0.780 0.599 0.448 0.906
Social retail 0499 0.114 0.140 0403 0.868 0.444 0.964

npSuoy)) ur Ansnpur AIenis) ay) pue Ansnpur AIgpuodas Y} Uadm1aq UONLBIOQR[[0d dIIBWUISAS ay) Jo 19joweled 19pIQ)
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Table 3. Initial value

Year 2005 2006 2007 2008 2009 2010
Degree of collaboration 1.000 1.609 0.160 0365 0.588 1.547
Contribution ratio of the secondary industry to GDP 1.000 0.664 0.149 0.295 0.766 1.029
Ratio of output value of the secondary industry 1.000 0.337 0.118 0.698 0.172 0.089
Value added of the secondary industry 1.000 0.640 0.130 0.419 0.743 1.583
Industrial value added 1.000  0.666 0.180 0423 0.788 1.572
Investment of fixed capital in the secondary industry 1.000 0.662 0.075 0455 1.235 1.326
Value added of the construction industry 1.000 0.428 0278 0.385 0.380 1.671
Total output value of the construction industry 1.000 0.641 0328 0.157 0918 2.076
Industrial investment 1.000  0.668 0.092 0.444 1.284 1.328
Employment ratio of the secondary industry 1.000 0.360 2.583 4.144 4.656 3.735
Value added of the tertiary industry 1.000 0.690 0.230 0.208 1.006 2.059
Contribution ratio of the tertiary industry to GDP 1.000 0.549 0302 0.607 1.157 1.389
Investment of fixed capital in the tertiary industry 1.000 0.584 0226 0.339 1212 1.571
Employment ratio of the tertiary industry 1.000 0431 1.219 1441 2.600 4.153
Ratio of output value of the tertiary industry 1.000 0.394 0413 1.221 0.865 1.269
Investment in real estate 1.000 0478 0.428 0436 0.538 1.577
Amount of sales in commodity housing 1.000 0.627 0348 0.445 1240 1.697
Finance and insurance 1.000 0.746 0523 0.018 1309 2.112
Traffic Transportation, warehousing and posts and

L 1.000 0.925 0816 0.555 1.334 1.908
telecommunications

Total appropriation expenditure of scientific and
technological activities
Income of tourism 1.000 0.504 0210 0.168 1.027 1.994

Social retail 1.000 0.677 0259 0.289 0.968 1.936

1.000 0.658 0.434 0.221 1333 2.163
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Table 4. Difference value
Year 2005 2006 2007 2008 2009 2010

Degree of collaboration 1 1.609  0.160 0365 0.588 1.547
Contribution ratio of the secondary industry to GDP 0 0.945 0.011 0.070 0.179 0.518
Ratio of output value of the secondary industry 0 1.272  0.041 0.333 0416 1.458
Value added of the secondary industry 0 0.969 0.030 0.053 0.155 0.036
Industrial value added 0 0.943  0.020 0.058 0.200 0.025
Investment of fixed capital in the secondary industry 0 0.947 0.085 0.090 0.647 0.221
Value added of the construction industry 0 1.180  0.119 0.020 0.208 0.125
Total output value of the construction industry 0 0.968 0.168 0.208 0.330 0.529
Industrial investment 0 0.941 0.068 0.079 0.696 0.219
Employment ratio of the secondary industry 0 1.249 2423 3779 4.068 2.188
Value added of the tertiary industry 0 0919 0.070 0.158 0.418 0.513
Contribution ratio of the tertiary industry to GDP 0 1.060  0.143 0.242 0.569 0.158
Investment of fixed capital in the tertiary industry 0 1.025 0.067 0.026 0.624 0.025
Employment ratio of the tertiary industry 0 1.177  1.059 1.076 2.012 2.607
Ratio of output value of the tertiary industry 0 1.215 0.254 0.856 0.278 0.277
Investment in real estate 0 1.131  0.268 0.071 0.050 0.030
Amount of sales in commodity housing 0 0.982 0.188 0.080 0.652 0.150
Finance and insurance 0 0.863  0.363 0347 0.721 0.566
;ﬁiﬁf;;mzﬁiﬁ’ggm warchousing - and posts and o ey (656 0190 0746 0361
tTezLarllOkf‘gc’;‘flfC‘ZSi‘i‘es expenditure of scientific  and 0951 0274 0.144 0745 0617
Income of tourism 0 1.105 0.050 0.198 0.439 0.447
Social retail 0 0932  0.099 0.076 0.380 0.389
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Table 5.

Year 2005 2006 2007 2008 2009 2010
Degree of collaboration | 1 1 | 1 1

Contribution ratio of the secondary industry to GDP 1 0.683  0.995 0967 0919 0.797
Ratio of output value of the secondary industry 1 0.615 0980 0.859 0.830 0.583
Value added of the secondary industry 1 0.677 0985 0974 0.929 0.982
Industrial value added 1 0.683  0.990 0.973 0910 0.988
Investment of fixed capital in the secondary industry 1 0.682  0.960 0.958 0.759 0.902
Value added of the construction industry 1 0.633 0945 0990 0.907 0.942
Total output value of the construction industry 1 0.677 0.924 0907 0.861 0.794
Industrial investment 1 0.684 0.968 0963 0.745 0.903
Employment ratio of the secondary industry 1 0.620  0.456 0350 0.333 0.482
Value added of the tertiary industry 1 0.689  0.967 0.928 0.829 0.799
Contribution ratio of the tertiary industry to GDP 1 0.657 0935 0.894 0.781 0.928
Investment of fixed capital in the tertiary industry 1 0.665 0.968 0987 0.765 0.988
Employment ratio of the tertiary industry 1 0.633  0.658 0.654 0.503 0.438
Ratio of output value of the tertiary industry 1 0.626  0.889 0.704 0.880 0.880
Investment in real estate 1 0.643 0.884 0966 0976 0.985
Amount of sales in commodity housing 1 0.674 0915 0962 0.757 0.931
Finance and insurance 1 0.702 0.849 0.854 0.738 0.782
;ﬁiﬂf;;miﬁiﬁﬁmn warchousing - and  posts and | 0748 0756 0915 0732 0.849
Eezgaéoljglz;‘fitztx?es expenditure of scientific and 0682 0881 0934 0732 0.767
Income of tourism 1 0.648 0976 0911 0.823 0.820
Social retail 1 0.686 0.953 0.964 0.843 0.839
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Table 6. Ordering of the relevancy

Indicator Relevancy Ordering
Industrial value added 0.924788 1
Value added of the construction industry 0.924007 2
Traffic Transportation, warehousing and posts and telecommunications ~ 0.908995 3
Contribution ratio of the secondary industry to GDP 0.90294 4
Value added of the tertiary industry 0.895616 5
Investment in real estate 0.893427 6
Employment ratio of the secondary industry 0.880865 7
Amount of sales in commodity housing 0.87703 8
Investment of fixed capital in the tertiary industry 0.876776 9
Ratio of output value of the tertiary industry 0.873436 10
Industrial investment 0.868634 11
Contribution ratio of the tertiary industry to GDP 0.865767 12
Employment ratio of the tertiary industr 0.862965 13
Social retail 0.860455 14
Finance and insurance 0.833302 15
Ratio of output value of the secondary industry 0.832644 16
Income of tourism 0.829836 17
Total appropriation expenditure of scientific and technological activities 0.820934 18
Value added of the secondary industry 0.811214 19
Total output value of the construction industry 0.647696 20
Investment of fixed capital in the secondary industry 0.540162 21
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Figure 1. Line graph of the systematic order degree of the secondary industry
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Figure 2. Line graph of the systematic order degree of the tertiary industry
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Figure 3. Systematic collaboration degree of the secondary industry and the tertiary industry
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