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ABSTRACT 
 
National economy is closely related to the transportation structure, and the development
of economic cause adjust of the transportation structure. Taking Chongqing as an
example, we analyzed the influences of Chongqing secondary industry with
transportation. Combined with gray relational theory, we can describe and analyze the
detailed relationship between industrial structure and transport structure quantitatively. 
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TABLE 1: the Deviation of industrial structure of Chongqing 1998-2012(unit:%) 
 

Year Primary industry Secondary 
industry Tertiary industry Absolute value of 

the total 

1997 36.6 －21.7 －14.9 73.3 
1998 37.7 －22.5 －15.1 75.3 
1999 38.9 －24.3 －14.7 77.8 
2000 38.3 －25.1 －13.3 76.6 
2001 37.8 －24.8 －13.0 75.6 
2002 37.1 －25.2 －11.9 74.3 
2003 36.7 －26.1 －10.6 73.4 
2004 34.8 －26.7 －8.0 69.5 
2005 35.9 －26.2 －9.7 71.8 
2006 38.5 －28.7 －9.8 77.0 
2007 36.2 －30.6 －5.6 72.4 
2008 35.5 －32.2 －3.2 71.0 
2009 34.7 －31.5 －3.2 69.4 
2010 33.6 －32.5 －2.7 68.8 
2011 32.8 －33.0 －2.5 68.3 
2012 32.1 －33.4 －1.9 67.4 

Source: Chongqing Statistical Yearbook (2013) 
 

Comparing chongqing industrial structure with standard structure 
 Standard structure is the comprehensive description of the advancement evolution of the country's industrial 

structure. Through statistical analysis method, summarized statistics the characteristics of national advanced industrial 
structure samples. Based on this, integrated characterization of a number of high-class indicators, as this stage of the 
evolution of industrial structure and representation standards. Kuznets, Chenery and Sell Quinn summarized the theory as the 
Standard structure. In this paper, use standard structure as reference to measure the industrial structure in Chongqing[8]. 
Chongqing per capita GDP is 38,914 yuan in 2012, based on the dollar exchange rate,this value is close to 4000 dollar of the 
standard structure in table 2. 
 

TABLE 2 ：The model of Chenery and Sell Quinn 
 

industry 
Baseline levels of per capita GNP（dollars of 1998） 

Less than 300 300 500 1000 2000 4000 
Primary industry 46.2 30.6 30.4 26.7 21.9 18.6 

Secondary industry 13.5 19.6 23.1 25.5 29 31.4 

Tertiary industry 40.1 44.4 46.5 47.8 49.2 50 

 
TABLE 3  Compare of Chongqing industrial structure and standard structure 

 
 Primary industry Secondary industry Tertiary industry 

Standard structure 18.6 31.4 50 

Chongqing 8.6 55 36.4 

Difference -10 23.6 -13.6 
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 From table 3, compare of Chongqing industrial structure and standard structure, the secondary industry is high, 23.6 
percentage points higher than the standard structure, the tertiary industry 13.6 percentage points lower. Chongqing at the 
intermediate stage of industrial development as well as the evolution stage. According to the internal resource-intensive 
,secondary industry can be further divided into light industry, heavy industry and construction.This paper analysis that the 
relationships of the evolution within the industry and railway freight, road freight and sea freight transport. 
 

MODEL AND CALCULATION 
 
Grey system relational model 

 Grey system relational analysis is essentially the analysis of relation coefficient. First calculated relation coefficient 
of indicators for each dependent variable and the independent variables related indicators. Obtained correlation by the 
correlation coefficient, press the Size of correlation to sort and analyze, then draw conclusions. This method is superior to the 
classical exact mathematical methods, transform the intent, opinions and demands to the conceptualization and modeling, 
described and treated with quantitative and mathematical. 

 According to transportation structure and secondary industry have closely relationship, use grey system relational 
model to analysis them, to seek the inherent law between transportation and industrial structure. 
 
Calculation gray correlation coefficient and correlation  

 Relevance is essentially the difference of the curve geometry,treat the difference between the size of the reference 
sequence and comparison of the number of columns as the measure of the degree of association. 
(1) the calculated of gray correlation coefficient  
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(2) calculated of correlation 

By calculation, the correlation coefficient reference sequence and comparison of the number of columns. There is a lot of 
the correlation coefficient, the relation coefficient for each moment of focus to a value called the correlation. 

Here is the calculated of correlation. 
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INFLUENCES OF CHONGQING SECONDARY INDUSTRY WITH TRANSPORTATION 

 
Establish reference series and compare series 

 Based on step of gray correlation analysis, firstly establish the reference number of columns and compare the 

number of columns, freight by rail, road freight and air freight were used as reference series. { } ⎣ ⎦**
2

*
1

* ,..., nCCCC = .Light 

industry, heavy industry and construction as compare few columns respectively. { } ⎣ ⎦i
n

ii CCCC ,..., 21= . 

 
Normalized the data 

 Because of different indicators of various types of data,use equation (1) transform the reference number of columns 
and compare the number of columns dimensionless to the normalized data.As shown in table 4. 
 
Grey correlation coefficient between reference sequence and comparison sequence 

 Based on the data in table 4, use equation (1) to calculated gray correlation coefficient by rail freight, road freight 
and sea freight for reference sequence, heavy industry, light industry and construction for omparison sequence. As shown in 
table 5.use equation (2) to calculate the correlation Chongqing passenger and cargo traffic and industrial structure. As shown 
in table 6 

From table 6, the correlation of railway freight from big to small is construction, light industry,and heavy industry. The 
correlation of road freight from big to small is construction, light industry,and heavy industry. The correlation of sea freight 
from big to small is heavy industry, construction and light industry. 
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TABLE 4 :2003-2012 Chongqing above-scale industrial and construction value added and transportation processing 
standardization 
 

Year 

above
-scale 
indust

rial 
value 
added 

Light 
indust
ry(mil

lion 
yuan) 

Heav
y 

indust
ry(mil

lion 
yuan) 

Buildi
ng 

indust
ry(mil

lion 
yuan) 

Freig
ht 

(milli
on 

tonne
s) 

Railw
ay 

freigh
t 

Road 
freigh

t 

Sea 
freigh

t 

Passe
nger 

volum
e 

(milli
on 

peopl
e) 

Railw
ay 

passe
nger 

traffic 

High
way 

passe
nger 

traffic 

Air 
passe
nger 
traffi

c 

2003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.05 0.00 
2004 0.00 0.00 0.03 0.08 0.03 0.00 0.03 0.02 0.04 0.16 0.05 0.1 
2005 0.02 0.05 0.01 0.17 0.11 0.15 0.08 0.07 0.00 0.33 0.00 0.09 
2006 0.07 0.08 0.06 0.24 0.26 0.31 0.22 0.13 0.01 0.05 0.03 0.11 
2007 0.15 0.09 0.16 0.36 0.65 0.43 0.68 0.28 0.15 0.38 0.16 0.23 
2008 0.26 0.16 0.28 0.48 0.80 0.53 0.83 0.46 0.22 0.33 0.23 0.30 
2009 0.45 0.27 0.49 0.53 1.00 0.80 1.00 0.69 0.33 0.47 0.34 0.49 
2010 0.66 0.41 0.71 0.59 0.73 0.90 0.62 0.76 0.43 0.77 0.41 0.59 
2011 0.94 0.66 1.00 0.77 0.97 1.00 0.88 1.00 0.51 0.87 0.49 0.64 
2012 1.00 1.00 0.99 1.00 0.89 0.93 0.81 1.00 1.00 1.00 1.00 1.00 

 
TABLE 5  2003-2012 Chongqing above-scale industrial and construction value added and the freight of rail, road 
freight and sea processing standardization 
 
Year Railway freight Road freight Sea freight 

Light 
industy 

Heavy 
industy 

Buildig 
industy 

Light 
industy 

Heavy 
industy 

Buildig 
industry 

Light 
industy 

Heavy 
industy 

Buildig 
industry 

2003 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
2004 1.00 1.00 0.66 0.92 0.90 0.82 0.91 0.83 0.66 
2005 0.73 0.49 0.89 0.92 0.80 0.72 0.91 0.63 0.53 
2006 0.54 0.35 0.69 0.72 0.63 0.92 0.81 0.59 0.51 
2007 0.44 0.33 0.69 0.38 0.35 0.42 0.53 0.45 0.59 
2008 0.42 0.35 0.76 0.35 0.33 0.40 0.41 0.36 0.85 
2009 0.33 0.30 0.36 0.33 0.35 0.33 0.33 0.33 0.42 
2010 0.35 0.42 0.33 0.63 0.75 0.89 0.38 0.67 0.40 
2011 0.44 1.00 0.40 0.62 0.70 0.68 0.38 1.00 0.33 
2012 0.79 0.69 0.69 0.66 0.60 0.55 1.00 0.91 1.00 
 
TABLE 6  2003-2012 Chongqing gray correlation of the second industry and railways, highways, waterways freight 
 

correlation Railway freight Road freight Sea freight 
_Light industry 0.60 0.65 0.52 
Heavy industry 0.59 0.64 0.68 
Building industry 0.65 0.67 0.63 
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CONCLUSION 
 
 Chongqing freight has the maximum correlation with secondary industry. Road freight and railway freight have the 

maximum correlation with building industry in the same time. Sea freight has the maximum correlation with heavy industry. 
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