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Abstract	
Aiming	 at	 the	 imbalance	 of	 economic	 development	 among	 districts	 and	 counties	 in	
Chongqing,	this	paper	chooses	the	macroeconomic	index	data	of	districts	and	counties,	
and	conducts	research	by	means	of	multivariate	statistical	analysis.	Firstly,	we	collect	14	
macroeconomic	 indicators	of	 the	counties	of	Chongqing	 in	2014.	Through	R	software	
platform,	factor	analysis	model	is	used	for	empirical	analysis.	Further,	by	factor	score	
and	 cluster	 analysis,	 the	 districts	 and	 counties	 are	 ranked	 and	 classified.	 Then,	 by	
collecting	 the	data	of	2006	 for	 comparative	 study,	 this	paper	 explores	 the	 economic	
structure	changes	of	Chongqing	in	the	past	10	years.	
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1. Introduction	

In 1997, Chongqing was established as a municipality directly under the Central Government. 
As a bridgehead for the development of the western region, Chongqing has a heavy mission. 
With the proposal of my country's "Thirteenth Five-Year Plan", the Western Development 
Strategy was once again on the agenda, and "Chongqing" was mentioned six times in the 
planning outline. In this context, Chongqing, located at the key node of the “Belt and Road 
Initiative” and 2 the middle and lower reaches of the Yangtze River, is in a strategic position in 
the west. As a leader, Chongqing is driving the development of the entire western region, so its 
economic status has attracted much attention. There are 38 districts and counties under the 
jurisdiction of Chongqing City, which have the characteristics of a dual economic structure of 
typical large cities and large rural areas [1]. Overall, the current economic situation of 
Chongqing has reached a relatively satisfactory level, but there are still some problems. 
Chongqing's county economy has developed slowly and its degree of openness is low. There are 
differences in the economic development of various districts and counties, and the economic 
structure has a trend of gradual expansion. For example: On the per capita savings deposit side 
in terms of surface area, Yuzhong District ranked first, with a value of 13,1506.4 yuan. However, 
the bottom-ranked Dazu District's per capita savings deposit is only 17,788.49 yuan, which is 
only one-tenth of that of Yuzhong District. The gap is very obvious. County economy is an 
important part of the national economy. To achieve overall macroeconomic development, 
county economy is the foundation [2]. 
Therefore, this article focuses on the economic development of various districts and counties 
in Chongqing, and conducts research on Chongqing's macroeconomic indicators. Select 
representative macroeconomic indicators, and use these indicators to comprehensively, 
systematically and objectively reflect the overall level of economic development. From this, 
scientific and reasonable evaluation of the development status of the county economy is carried 
out, and the development status of the districts and counties of Chongqing City is objectively 
analyzed. 
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This article is based on the factor analysis method in multivariate statistical analysis. It is the 
promotion and development of principal component analysis. It is also a method of using the 
idea of dimensionality reduction in multivariate statistical analysis. It is used to analyze the 
factors hidden behind surface phenomena. A type of statistical model of effect [3]. In the 
traditional multi-index comprehensive evaluation analysis, although each economic indicator 
reflects the specific information evaluated from different angles, there are some connections 
between these different indicators, which make the information represented by each indicator 
affect each other, leading to analysis Researchers often come to some wrong conclusions. The 
use of factor analysis methods can effectively evaluate the level of economic development 
among various regions in Chongqing. By exploring the reasons for the formation of economic 
differences in counties, the countermeasures for overall development are proposed. It plays an 
important role in narrowing the gap between districts and counties and achieving balanced and 
coordinated development between urban and rural areas. 

2. Methodology	

2.1. Data	Source	and	Index	Selection	
This article selected 38 districts and counties in Chongqing, and inquired the statistical data of 
each district and county from the 2018 Statistical Yearbook of Chongqing Statistics Information 
Network. The macroeconomic status of a region is usually reflected in four aspects: the first is 
the economic growth rate; the second is the employment status; the third is the investment and 
consumption status; the fourth is the balance of payments status. Therefore, we selected data 
indicators related to macroeconomics to fully cover these four aspects, and use them as 
variables for empirical analysis [3]. The original data is shown in Appendix 2. At the same time, 
we set up 14 variables as follows: 
X1: Regional GDP per capita (yuan); X2: Year-on-year increase of the primary industry (10,000 
yuan); X3: Year-on-year increase of the secondary industry (10,000 yuan); X4: Year-on-year 
increase of the tertiary industry (10,000 yuan); X5: Regional GDP growth rate year-on-year; X6: 
Urbanization rate (%); X7: Ratio of unemployed population to total population (%); X8: Per 
capita social fixed asset investment (yuan); X9: Per capita total retail sales of consumer goods 
( X10: Per capita general public budget revenue (Yuan); X11: Per capita savings deposits (Yuan); 
X12: Total import and export value (10,000 US dollars); X13: Per capita disposable income of 
urban residents (Yuan); X14: Rural areas Per capita disposable income of permanent residents 
(yuan). 
Among them, for data comparability, the overall variables given in the statistical yearbooks 
such as regional GDP, social fixed assets, public budget income, savings deposits, etc., are 
transformed into per capita variables; the primary industry, secondary industry, and tertiary 
industry are converted into per capita variables. Comparing the output value and regional GDP 
with the data of the previous year's statistical yearbook, the growth volume and growth rate 
were obtained. 

2.2. Model	Building	
2.2.1. Orthogonal	Factor	Model	

Observation random vector with p components X = (X1, X2,…, Xp), and E(X)=μ=(μ1, μ2,…, μp)T, 
var(X)=Σ= (σij)pxp. 
The basic model of factor analysis is: 
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Among them, f1, f2,…, fm (m<p) are common factors, and ε1, ε2,…, εp are special factors, and 
they are all unobservable random variables. The common factors f1, f2,…, fm appear in the 
expression of each original variable Xi (i =1,2,…, p), which can be regarded as the common 
factors extracted from the original variable. Each common factor fj (j =1,2,…,m) generally work 
on at least two original variables, otherwise it will be regarded as a special factor. Each special 
factor εi (i =1,2,…, p) only appears in the expression of the corresponding i original variable Xi, 
and it only has an effect on this original variable. Equation (2.1) can be written as a matrix 
representation: 
 

 = + +X AF                                                                        (2) 
 
Among them, F= (f1, f2,…, fm)is the common factor vector, ε=(ε1, ε2,…, εp) is the special factor 
vector, and A= (aij) pxm is the factor loading matrix. Usually assume: 
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It can also be seen from the above hypothesis that the common factors are not related to each 
other and have a unit square matrix; the special factors are also not related to each other, and 
they are not related to the common factors. 
2.2.2. Factor	Score	Calculation	
In the factor model, the factor is expressed as a linear combination of variables, 
 

 1 1 2 2 ,   1, 2, ,i i i ip pf X X X i m                                               (4) 
 
Written in matrix form: 
 

 F X                                                                  (5) 
 
In it F= ( f1, f2,…, fm ), β=(βij )mxp. The following regression method is used to calculate the 
estimated value of β in equation (5). 
Assuming that the variable satisfies the regression equation: 
 

 1 1 2 2 ,   1, 2, ,j j j jp p jf X X X i m                                                  (6) 
 
From the meaning of A=(aij) pxn, there is: 
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Which is: 
 

 TA RB                                                                  (8) 
 
Among them, R=(rij )pxp is the correlation matrix, and B=(bij )mxp . So use B=ATR−1 as an 
estimate of β. Substituting equation (2-5) to get: 
 

 1ˆ TF A R X                                                                    (9) 
 
It is the calculation formula of factor score. Since this formula is derived from the regression 
equation, it is called the regression method. Also known as the Thompson method. 

3. Results	and	Discussion	

3.1. Extracting	Principal	Factors	
According to the index system established above, we can obtain the original matrix, and then 
obtain the correlation coefficient matrix through the R software, as shown in Table 1. It can be 
seen from the correlation matrix that there is a high degree of correlation between the variable 
X1 and many variables, there is also a strong correlation between the variable X2 and the 
variable X1, and there are also corresponding correlations between other variables. Therefore, 
we can use factor analysis to simplify the number of variables, and use a few factors to reflect 
the overall data information. 
 

Table	1. Raw data correlation matrix 
 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13 X14

X1 1.000 -.401 .291 .851 -.015 .844 .815 .720 .923 .784 .900 .388 .812 .143

X2 -.401 1.000 .196 -.373 .111 -.434 -.567 -.516 -.500 -.519 -.600 -.428 -.277 -.073

X3 .291 .196 1.000 .262 .164 .315 .173 .408 .087 .150 .118 .569 .459 .549

X4 .851 -.373 .262 1.000 -.093 .810 .860 .544 .837 .704 .839 .461 .672 .221

X5 -.015 .111 .164 -.093 1.000 -.082 -.054 .001 -.098 -.074 -.121 -.035 .033 .131

X6 .844 -.434 .315 .810 -.082 1.000 .865 .797 .800 .839 .909 .395 .854 .485

X7 .815 -.567 .173 .860 -.054 .865 1.000 .655 .825 .801 .887 .490 .709 .314

X8 .720 -.516 .408 .544 .001 .797 .655 1.000 .609 .773 .728 .404 .833 .602

X9 .923 -.500 .087 .837 -.098 .800 .825 .609 1.000 .808 .936 .346 .672 .014

X10 .784 -.519 .150 .704 -.074 .839 .801 .773 .808 1.000 .854 .269 .729 .398

X11 .900 -.600 .118 .839 -.121 .909 .887 .728 .936 .854 1.000 .435 .756 .213

X12 .388 -.428 .569 .461 -.035 .395 .490 .404 .346 .269 .435 1.000 .364 .266

X13 .812 -.277 .459 .672 .033 .854 .709 .833 .672 .729 .756 .364 1.000 .588

X14 .143 -.073 .549 .221 .131 .485 .314 .602 .014 .398 .213 .266 .588 1.000
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After performing factor analysis with the built-in function factanal() of the R software, the 
results are shown in Table 1. We can get the variance contribution rate. In the factor analysis 
results, it can be seen that the cumulative contribution rate of the first four factors has exceeded 
80%, reaching 81.5%. At this time, the comprehensive factor loss is only 18.5%, so the first four 
factors have been able to These 14 indicators are well explained to describe the macroeconomic 
conditions of Chongqing, so the first four factors are extracted here to replace the 14 indicators. 
 

Table	2. Factor analysis table 
 F1 F2 F3	 F4

Total variance contribution 7.545 1.612 1.309 0.943

Variance contribution 0.539 0.115 0.093 0.067

Cumulative variance contribution rate 0.539 0.654 0.748 0.815

 
There are three methods for calculating factor loading, namely principal component method, 
principal factor method and maximum likelihood method [3]. Here is the method used by the R 
built-in function factanal(). From this we can get the factor loading matrix as shown in Table 3: 

	
Table	3. Factorial Load Matrix 

 F1	 F2 F3 F4	

X1 0.859 -0.420 0.254 0.123

X2 -0.499 0.157 0.134 0.525

X3 0.525 0.424 -0.195 0.558

X4 0.823 -0.267 0.138  

X5  0.139 0.270

X6 0.882 0.342 -0.165

X7 0.853 -0.172 0.148 -0.239

X8 0.816 0.403 0.301  

X9 0.781 -0.516 0.213 -0.152

X10 0.772 -0.111 0.399 -0.238

X11 0.868 -0.324 0.212 -0.287

X12 0.719 0.137 -0.678  

X13 0.850 0.381 0.140

X14 0.484 0.824 0.287  

 
Through the results of factor analysis, we can see that on factor 1, the absolute values of the 
coefficients of X1, X4, X6, X7, X8, X11, and X13 are larger; on factor 2, the absolute value of the 
coefficients of X14 is significantly larger; For factor 3, the absolute value of the coefficient of X12 
is larger; for factor 4, the absolute value of the coefficient of X2 and X3 is larger. 

3.2. Factor	Loading	Matrix	and	Factor	Rotation	
In order to highlight the typical representative variables of common factors, we perform factor 
rotation so that the projection of each variable on the rotated factor axis is polarized to the 
maximum and minimum, so that the high load in each factor only appears in a few variables. 
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superior. In this way, in the final factor load matrix, the square value of the factor load will 
differentiate in the two directions of 0 and 1 [3]. The factor loads after rotation are shown in 
Table 4. 
 

Table	4. Factor rotation matrix 
 F1 F2 F3 F4

X1 0.978 0.168 

X2 -0.410 -0.249 0.573

X3 0.178 0.318 0.597 0.561

X4 0.836 0.246 

X5  0.300

X6 0.875 0.360 0.130 -0.113

X7 0.823 0.199 0.240 -0.249

X8 0.726 0.458 0.192 

X9 0.934 -0.120  -0.218

X10 0.834 0.310  -0.180

X11 0.923 0.104 0.158 -0.312

X12 0.251 0.105 0.950 -0.136

X13 0.814 0.400 0.155 0.213

X14 0.169 0.945 0.162 0.216

Variance contribution 0.500 0.121 0.115 0.080

Cumulative variance 
 contribution rate 0.500 0.621 0.735 0.815 

 
The absolute value variable with a large coefficient on F1 is X1 (per capita GDP): it measures 
the per capita level of regional economic conditions; X4 (the year-on-year increase of the 
tertiary industry): represents the growth of the service industry relative to the level of the same 
period last year. It measures the optimization level of a region’s industrial structure; X6 
(urbanization rate): indicates the degree of social organization and management level, and 
measures the development potential and economic development level of a region; X7 (the ratio 
of unemployed population to total population): reflects this The unemployment rate of the 
region, and the unemployment rate and the economic growth rate have a reverse 
corresponding relationship; X8 (per capita social investment in fixed assets): it measures the 
level of infrastructure construction in a region and reflects the scale of investment in the region; 
X9 ( Total retail sales of consumer goods per capita): Reflects the actual living conditions of the 
people in a region, such as the material and cultural living standards and purchasing power of 
commodities, and measures the consumption capacity of residents’ lives and the trend of 
changes in social supply and demand; X10 (per capita general public budget income): Measures 
the fiscal revenue and expenditure status of each district and county; X11 (per capita savings 
deposit): reflects the accumulation of social funds and reflects the people’s income and 
expenditure balance from the side; X13 (per capita disposable income of urban residents): 
measures the city The reality of people’s lives. By analyzing each variable in detail, we can see 
that F1 reflects the overall macroeconomic situation, covering economic growth, employment, 
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and investment and consumption. It can be regarded as the most important factor to measure 
the economic development of a region. Therefore, F1 is named the comprehensive factor. 
The absolute value variable with a significantly larger coefficient on F2 is X14 (per capita 
disposable income of rural residents): refers to the total income of each rural permanent 
population after deducting various expenses and transfer expenditures, which can actually be 
used for final consumption and investment and savings income. The income situation also 
reflects the development of the rural economy from the side, so F2 is named the rural economic 
factor. 
The absolute value variable with a larger coefficient on F3 is X12 (total value of imports and 
exports): it reflects the total scale of a region in terms of foreign trade, and reflects the extent 
to which domestic and foreign resources are effectively used to develop the local economy. X3 
(Year-on-year increase in the secondary industry): Represents the increase in industrial, 
electrical and other energy industrial products relative to the level of the same period last year, 
reflecting the level of industrial development in a region. Therefore, F3 is named the industrial 
and foreign trade factor. 
The absolute value variable with a larger coefficient on F4 is X2 (Year-on-year increase in the 
primary industry): it represents the increase in agriculture, forestry, animal husbandry, and 
fishery relative to the same period last year, reflecting the level of development of agriculture 
and rural economy; X3 (Year-on-year increase in the secondary industry), so F4 is named the 
worker-peasant factor. 

3.3. Factor	Score	
The four main factors are expressed as a linear form of 14 indicators by the coefficient matrix. 
We derive the following factor score function: 
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The four main factors reflect the overall level of economic development of the districts and 
counties in Chongqing from different aspects. However, to make a comprehensive evaluation of 
the status of the districts and counties, it is necessary to calculate comprehensive statistics. 
According to the percentage corresponding to each main factor as the weight, the factor score 
formula is as follows: 
 

 1 2 3 4
ˆ ˆ ˆ ˆ0.613 0.148 0.141 0.098F F F F F                                                        (11) 

3.4. Factor	Analysis	Results	
3.4.1. Correlation	Analysis	of	Factor	Scores	
From the factor score results, it can be seen that Yuzhong District ranks first. In terms of each 
factor, Yuzhong District's first main factor score is significantly higher than other districts and 
counties. It is followed by Jiulongpo District, Nan'an District, Shapingba District, Yubei District, 
Jiangbei District and so on. Wuxi County ranks last, and its scores for various factors are 
significantly lower than the average. 
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Figure	1. Scattering Point Diagram of Factor F1-F2 

 
It can be seen from the scatter plot that No. 4 is a very obvious outlier and scores higher in F1. 
Followed by No. 6, No. 8, and No. 9, have higher overall scores in F1 and F2. No. 5 has a 
significantly higher score in F2. 
In the original data table, No. 4 corresponds to Yuzhong District. As the central city of Chongqing, 
Yuzhong District is an administrative, commercial, financial, information center, and 
transportation and communication hub. With the financial industry as the first pillar industry, 
the economy is dominated by the tertiary industry, and there is basically no agriculture and 
industry. F1 reflects the level of comprehensive economic development, so in the first main 
factor, Yuzhong District's score is far ahead. No. 6, 8 and No. 9 correspond to Jiangbei District, 
Jiulongpo District, and Nan'an District respectively. They belong to the nine districts of the main 
city of Chongqing. Compared with other districts and counties, the infrastructure is complete, 
the development speed is fast, the potential is great, and the overall economy is The 
development is better, so the comprehensive scores on the first and second main factors are 
higher. And No. 5 corresponds to Dadukou District, with industry as the pillar industry, the 
development of green industries with circular economy as the main feature, and the 
development of eco-tourism relying on the natural environment, thus driving the development 
of the rural economy. And F2 represents the development of the rural economy, which mainly 
reflects the per capita disposable income of farmers. Therefore, it scores higher on the second 
main factor. 
 

 
Figure	2. Scattering Point Diagram of Factor F3-F4 
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It can be seen from the scatter plot that No. 7 and No. 11 are obvious outliers, and No. 11 has a 
higher score in F3. No. 3 scored higher in F4. 
In the original data table, No. 7 corresponds to Shapingba District, and No. 11 corresponds to 
Yubei District. Both belong to the nine major urban areas of Chongqing. The business card of 
Shapingba District is an education highland. As a traditional main urban area, its economy 
develops rapidly. Zhongxiyong, a new western city, develops manufacturing industry and owns 
high-tech industrial parks such as Microelectronics Park. As one of the traditional industrial 
towns in Chongqing, Yubei District has taken advantage of its geographical advantages to make 
the industrial economy leap to a new level through transformation and upgrading. At the same 
time, the Jiangbei Airport International Hub is located in Yuzhong District and has promoted 
the construction of infrastructure with transportation as the main body. Through the expansion 
of opening up and the expansion of urban functions, it has gradually become a highland for 
Chongqing's opening to the outside world and an image window for Chongqing's opening to the 
outside world. F3 represents the situation of industry and foreign trade, so Yubei District scored 
higher on this factor. No. 3 corresponds to Fuling District. The Fuling Industrial Park has 
basically formed an industrial structure and product structure with local characteristics, 
forming six major industrial clusters including medicine and food, equipment manufacturing, 
and important materials. At the same time, a characteristic agricultural base is formed, so the 
primary industry and secondary industry account for a larger proportion and score higher in 
F4. 
3.4.2. Classification	by	Cluster	Analysis	
On the basis of obtaining the factor scores of various districts and counties in Chongqing, we 
use cluster analysis to classify the various districts and counties for further analysis. Since the 
classification effect of the sum of square deviations method is better, this method is used as an 
example for classification. 
 

 
Figure	3. Cluster analysis results 

 
Through cluster analysis, the 38 districts and counties of Chongqing are divided into 5 
categories: 
Category 1: Yuzhong District, Jiangbei District, Jiulongpo District, Nan'an District. 
Category 2: Shapingba District, Yubei District. 



Volume	3	Issue	1,	2022	

DOI:	10.6981/FEM.202201_3(1).0010	

88 

Frontiers	in	Economics	and	Management	

ISSN:	2692‐7608	

Category 3: Dadukou District, Beibei District Banan District, Bishan District. 
Category 4: Fuling District, Changshou District, Jiangjin District, Hechuan District, Yongchuan 
District, Nanchuan District, Qijiang District, Dazu District,  Tongliang District, Tongnan County 
Rongchang County, Wanzhou District. 
Category 5: Qianjiang District, Liangping County, Chengkou County, Fengdu County, Dianjiang 
County, Wulong County, Zhong County, Kai County, Yunyang County, Fengjie County, Wushan 
County, Wuxi County, Shizhu County, Xiushan County, Youyang County, Pengshui County. 

4. Conclusion	

Based on the factor analysis method in the multivariate statistical analysis method, this paper 
analyzes the economic development status of 38 districts and counties in Chongqing, and 
further classifies the districts and counties according to their economic development status 
through cluster analysis. The ranking is similar. It can be seen from the results that, on the 
whole, the economy of all districts and counties in Chongqing is developing in a good state, the 
overall economic strength is continuously increasing, and the industrial structure is 
continuously optimized. The proportion of the primary industry is gradually decreasing, and 
the proportion of the tertiary industry is constantly increasing. However, we can also see the 
unbalanced economic development, unequal development opportunities, and uncoordinated 
development relations among the districts and counties of Chongqing. The economic 
development of the urban functional core area represented by Yuzhong District is relatively 
developed, while the economic development of the districts and counties far away from the 
"one-hour economic circle" is relatively lagging, and there is a large gap with the main urban 
area. In order to narrow the gap and enable all districts and counties to continuously improve 
their comprehensive economic strength in the future, the following suggestions are given. 
For the urban functional core area, on the basis of the existing economic development, it is not 
only necessary to pursue economic growth, but to pursue sustainable and stable economic 
growth, continuously optimize and upgrade the economic structure, and turn to service 
industry development and innovation-driven. Further improve the city's functions, enhance its 
own modern city image, and give play to the role of economic radiation. But at the same time, 
we must also pay attention to the appropriate depopulation, strengthen the meticulous 
management of the city, and pay attention to the protection of the ecological environment. 
The urban function expansion zone should meet its needs for realizing industrial 
modernization, creating its own advanced manufacturing industry and a characteristic 
economy that is open to the outside world. Utilize the advantages of surrounding urban 
functional core areas, attract high-tech talents, make use of surplus labor, continue to optimize 
the industrial structure, and achieve rapid economic growth. At the same time, it can also be 
used as an orderly expansion area of urban space, with group planning and layout, and playing 
a transitional role. 
For the Ecological Conservation Development Zone in Northeast Chongqing and the Ecological 
Reserve in Southeast Chongqing, the level of economic development is relatively low. Its 
characteristics are the ecological function zone and the main production area of agricultural 
products. As an important ecological barrier, the existing ecological environment should be 
protected and efforts should be made to conserve and protect the Three Gorges. The green 
mountains and green waters of the reservoir area. At the same time, we must also seek 
development, and strive to improve infrastructure construction and improve people's living 
standards. Introduce investment, expand opening up, rely on natural advantages to develop 
tourism, ecological agriculture and other characteristic economies, and improve the overall 
economic level. 
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All in all, the existence of economic development gap is based on natural and historical reasons. 
Improving the imbalance is not an overnight task, but requires the joint efforts of various 
government departments, and the districts and counties need to help each other, play a joint 
role, and coordinate. Cooperate. Continue to implement the strategy of large cities to drive large 
rural areas, improve Chongqing's urbanization level, and improve Chongqing's overall 
economic development level by gradually changing the existing urban-rural dual economic 
structure. 
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