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Abstract 
Taking the housing prices of 151 districts and counties in the Cheng-
du-Chongqing urban agglomeration from 2017 to 2019 as the basic data, the 
housing price data is geospatially expressed in ArcGIS, and the Theil index is 
calculated to analyze the differentiation pattern of the housing prices of the 
Chengdu-Chongqing urban agglomeration, using geo-detector. The effect of 
different factors on housing prices in different regions shows that the geo-
graphical distribution of housing prices in the Chengdu-Chongqing urban 
agglomeration is basically the same as the city scale and economic develop-
ment of each city. The housing prices of the Chengdu-Chongqing urban ag-
glomeration show a dual-core dominance and a collapse in the central region. 
The characteristics of industrial structure, housing supply, population scale, 
land cost, economic strength, real estate investment scale, housing policy, and 
higher education resources have a significant impact on the housing prices of 
Chengdu-Chongqing urban agglomeration. Different indicators have differ-
ent effects on housing prices in different cities. 
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1. Introduction 

Since the abolition of the welfare distribution housing system and the imple-
mentation of housing distribution monetization reform in 1998, the real estate 
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industry has developed rapidly in my country. The contribution rate of the real 
estate industry and its affiliated industries to my country’s GDP growth once 
reached 30% [1], especially after the real estate industry became the pillar indus-
try of the national economy in 2003, its development has become unstoppable in 
the past 20 years. My country has a vast territory. With the development of real 
estate coverage across the country, the development of real estate in different ci-
ties and regions is very different. The most direct manifestation is the hetero-
geneity of urban housing prices in different spatial and geographic locations. In 
return, this phenomenon has increased the incoordination of regional develop-
ment. Therefore, studying the spatial differentiation of housing prices in differ-
ent regions will not only help promote the coordinated development of regions, 
but also benefit the healthy and reasonable development of real estate. 

Regarding the issue of spatial differentiation of housing prices, scholars at 
home and abroad have studied it from different angles. Sabyasachi Basu and 
Thomas GThibodeau studied the spatial autocorrelation effect in the transaction 
prices of single-family residential properties in Dallas, Texas, and the results 
showed that there is a spatial autocorrelation phenomenon in housing transac-
tion prices in different regions [2]. Dean M. Hanink et al. conducted a study on 
the county-level residential real estate market in China, and the results showed 
that structural convenience and location environment have a great influence on 
the spatial differentiation of housing prices [3]. Mark J. Holmes et al. studied the 
degree of difference in housing prices between England and Wales from the 
perspective of the heterogeneity and convergence of housing prices. The results 
showed that distance, income, population density, traffic conditions, and educa-
tion are important factors in the formation of housing price differentiation [4]. 
In domestic related research, many scholars have studied the influencing factors 
of urban housing price differentiation of more developed cities such as Beijing 
[5], Shanghai [6], and Guangzhou [7], from the aspects of rail transit, location 
factors, distance from the CBD, population structure, infrastructure construc-
tion, etc. Another type of research is to analyze the differentiation mechanism of 
housing prices at the entire region, urban agglomerations and even at the na-
tional level, such as the Yangtze River Delta urban agglomeration [8], Chinese 
prefecture-level city administrative units [9], China County-level administrative 
units [10] discussed the spatial difference characteristics and influencing factor 
systems of housing prices. This type of research focuses on the study of ma-
cro-factors between cities or within urban agglomerations [11]. The first type of 
research on housing prices in a certain city alone is relatively common, and the 
research objects are often targeted at the southeast coast or other more devel-
oped and popular cities. The second type of research is less related to regions, 
and housing prices research based on undeveloped cities in the west areas in 
China is also very scarce. The Chengdu-Chongqing urban agglomeration is one 
of the main components of the Yangtze River Economic Belt, a microcosm of 
the development of urban agglomerations in the western region, and an impor-
tant driving force leading the high-quality development of the western region 
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[12]. However, the distribution of natural geographical factors, labor, tech-
nology, capital and other resources in the Chengdu-Chongqing urban agglo-
meration has huge differences. The development of the Chengdu-Chongqing 
area is extremely uncoordinated. The evolution of housing prices in the Cheng-
du-Chongqing urban agglomeration also shows strong spatial heterogeneity. The 
study of the spatial differentiation and influencing factors of housing prices be-
tween and within regions from the level of urban agglomerations is of great sig-
nificance for the healthy and reasonable development of real estate in Chengdu 
and Chongqing and the formulation of relevant policies. 

2. Research Methods and Data Sources 
2.1. Overview of the Study Area 

The Chengdu-Chongqing urban agglomeration is the most competitive urban 
agglomeration in western China, and it is the backbone of the coordinated de-
velopment of the western region. From the perspective of urban economy, the 
Chengdu-Chongqing city clusters mainly include: Chengdu, Mianyang, Deyang, 
Meishan, Leshan, Yibin, Zigong, Ziyang, Neijiang, Suining, Nanchong, and 
Dazhou in Sichuan There are a total of 37 districts (cities, counties) including 9 
districts of the city, Guang’an City, Luzhou City, the main city of Chongqing and 
Hechuan, Yongchuan, Nanchuan and Dianjiang. In 2019, the economic zone has 
a land area of approximately 185,000 square kilometers, a resident population of 
95 million, and a regional GDP of 6.4 trillion yuan, accounting for 6.8% and 
6.4% of the country respectively, forming “two circles”, “two groups”, The dis-
tribution pattern of the “Three Belts”. 

2.2. Data Sources 

The house price in the article is the average transaction price of the building area 
of a commercial housing unit. The basic research unit is 151 district and coun-
ty-level administrative units in 15 cities in the research area. The housing price 
data comes from real estate information trading platforms such as Anjuke and 
China House Price Market. This article collected monthly data on the average 
price of second-hand housing transactions in 151 districts and counties in the 
study area from 2017 to 2019. These data are all listed prices in the second-hand 
real estate market for the month, which can more truly reflect the real level of 
housing prices in the local area. In view of the fact that the factors that cause 
housing price differences have commonalities and individualities in different re-
gions, in order to ensure the accuracy and comprehensiveness of the research, 
combined with the development characteristics of the Chengdu-Chongqing ur-
ban agglomeration, combined with related literature, this article selects Economic 
strength, population size, real estate investment scale, higher education resources, 
housing supply, house purchase policy, land cost, industrial structure 8 influen-
cing indicators to study the effect of different factors on housing prices in differ-
ent regions, the relevant data comes from the cities in the study area National 
Economic and Social Development Statistical Bulletins and Statistical Yearbooks. 
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2.3. Research Method 
2.3.1. Theil Index Measurement 
The Theil index is an important indicator used to analyze the difference in in-
come levels and inequality between individuals or between regions. Its principle 
is to use the concept of entropy in information theory to calculate inequality or 
difference. The Theil index as a measure of inequality has a decomposable na-
ture, that is, when the research object has multiple groups, the research area is 
divided into different groups, and the Theil index can measure the gap between 
groups and between groups at different spatial scales gap. This paper uses the 
decomposed Theil index calculation formula to measure the degree of housing 
price differentiation in the Chengyu urban agglomeration. The decomposed 
Theil index calculation formula is as follows: 
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In the formula (1), Tb and Tw are the gap between groups and the gap within 
groups, respectively, and k represents the number of groups after the study area 
is divided. In this paper, k = 15, n is the number of all districts and counties, and 
n = 151 in this paper. The number of districts and counties in the k-th group gk 
is nk, xi is the housing price of the i-th district and county, xk is the sum of all re-
gional housing prices in the k-th group, and yk is the sum of all districts and 
counties. 

2.3.2. Principle of Geodetector 
Geodetector is a set of statistical methods to detect spatial differentiation and 
reveal the driving force behind it. Geodetector q statistics can be used to meas-
ure spatial differentiation, detect explanatory factors, and analyze the interaction 
relationship between variables. And social science multi-domain applications, 
since there are many influencing factors on housing prices, and the strength of 
each factor on housing prices in different regions is different, geographic detec-
tors are used to quantitatively calculate the strength of each influencing factor on 
housing price differences, revealing the direct driving force behind the geo-
graphic spatial differentiation of housing prices. The principle is: the various 
factors that affect housing prices are heterogeneous in space and geography. If a 
certain factor and housing price changes show consistency or similarity in space, 
this indicates that this factor has a positive determinant effect on urban housing 
prices. The calculation principle of the detector is [13]:  
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In the formula (2), qD,U is indicator of the intensity of the impact of a certain 
detection factor D on housing prices, n is the number of administrative regions 
in the first-level region of the research city, m is the number of secondary re-
gions, is the number of administrative regions in the secondary region, and is 
the first-level The variance of residential prices in the administrative area is the 
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variance of residential prices in the sub-regions. The value range of qD,U is [0, 1]. 
The larger the value, the stronger the explanatory power of factor D on the spa-
tial differentiation of residential prices.  

3. The Differentiation Pattern of Housing Prices in  
Chengdu-Chongqing Urban Agglomeration 

3.1. Evolution of Housing Prices in Chengdu-Chongqing Urban  
Agglomeration 

The collected housing price data of each city in the Chengdu-Chongqing ur-
ban agglomeration from 2017 to 2019 is clustered and analyzed. According to 
the results, it can be seen that the housing prices of each city in the Cheng-
du-Chongqing urban agglomeration are mainly concentrated in 2000 - 8000 yu-
an/m2. The county housing prices are divided into six sections from low to high, 
5001 - 8000, 8001 - 10,000, 10,001 - 15,000, 15,001 - 20,000, and 20,000 - 25,000, 
each of which is represented by a different color, with the help of Spatial of Arc-
GIS software The tool draws a map of the geographic spatial distribution of 
housing prices in the Chengdu-Chongqing urban agglomeration in 2017, 2018, 
and 2019, and a map of housing price changes from 2017 to 2019 (Figure 1). 

 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Figure 1. The geographic spatial differentiation pattern of housing prices in 
Chengyu urban agglomeration (2017-2019). (a) Distribution map of housing 
prices in Chengdu-Chongqing urban agglomeration in 2017; (b) Distribution 
map of housing prices in Chengdu-Chongqing urban agglomeration in 2018; 
(c) Distribution map of housing prices in Chengdu-Chongqing urban 
agglomeration in 2019; (d) Changes in housing prices in Chengdu-Chongqing 
urban agglomeration from 2017 to 2019.  

 
From the 2017-2019 housing price distribution map of the Chengdu-Chongqing 

urban agglomeration (Figure 1), it can be seen that the housing prices of the 
Chengdu-Chongqing urban agglomeration are dominated by the dual cores of 
Chengdu and Chongqing, and the central cities have collapsed. The peripheral 
secondary cities are underdeveloped. Geographical space presents a severely un-
even distribution. The Chengdu-Chongqing urban agglomerations in 2017, 
2018, and 2019 are positively correlated with the city size and economic de-
velopment of Chengdu-Chongqing area. As the cities with the highest level of 
development in the western region, Chengdu and Chongqing have formed 
Chengdu-Chongqing cities. The first tier of housing prices in the group, Mia-
nyang, Yibin, Nanchong, and Luzhou are the second tier cities in the Chengyu 
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area. The housing prices of the four cities are in the upper-middle level in the 
Chengdu-Chongqing area, while the housing prices of the other cities are rela-
tively low.  

Based on the housing price data of the Chengdu-Chongqing urban agglome-
ration in 2017 and 2019, the housing price increase from 2017 to 2019 can be 
calculated, and then the housing price change map can be drawn in ArcGIS 
(Figure 1(d)). As can be seen from the figure, the housing prices in the Cheng-
du-Chongqing urban agglomeration generally show an upward trend. The aver-
age housing price increase in the entire region is 33%. The city with the fastest 
increase is still Chengdu, whose housing prices have increased from 2017 to 
2019. Up to 56%, the high housing prices are also located in the central urban 
areas of Chengdu and Chongqing. The highest average residential price in 
Jinjiang District of Chengdu in 2019 is as high as 20,488 yuan/m2. The housing 
prices of the Chengdu-Chongqing urban agglomeration show both spatial ag-
glomeration and administrative hierarchy. The high housing prices are mainly 
concentrated in the main urban areas of Chengdu and Chongqing. These areas 
have developed economies, complete infrastructures and mature industrial sys-
tems, which are very important to the population. In terms of administrative le-
vels, high-priced areas are mainly distributed in provincial capital cities (muni-
cipalities and sub-provincial cities), which are discretely distributed, with me-
dium and low housing prices concentrated in the peripheral cities of Chengdu 
and Chongqing. They are concentrated in prefecture-level cities, while low-price 
areas are distributed in blocks and counties in remote areas. 

3.2. House Price Spatial Differentiation Index Measurement 

According to formula (1), the geographical spatial differentiation index of 
housing prices between and within the 15 cities in the Chengdu-Chongqing ur-
ban agglomeration is calculated, and then the inter-regional and intra-regional 
differentiation indexes are summed to calculate the overall differentiation coeffi-
cient and inter-regional differentiation index. And the ratio of the regional dif-
ferentiation index to the overall differentiation index, that is, the contribution 
rate of the inter-city and intra-city differentiation index to the overall differen-
tiation degree of the Chengdu-Chongqing urban agglomeration, the calculation 
results are shown in Table 1. It can be seen from the data in the table that 1) the 
overall housing price differentiation index of Chengyu urban agglomeration is 
greater than 0.3, with a small increase and a large base, indicating that the hous-
ing price of Chengyu urban agglomeration is geographically distributed and un-
even, and the spatial differentiation of housing prices still remains at At a stable 
and high level, the integrated and coordinated development effect of the 
Chengdu-Chongqing urban agglomeration is not obvious; 2) The price differen-
tiation index among the cities in the Chengdu-Chongqing urban agglomeration 
is much larger than the price differentiation index within the city, indicating that 
the price differentiation between different cities The degree of housing price is 
high, and there is a large gradient of housing prices between cities; and within 15  
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Table 1. Differential index and contribution rate of house price among different regions 
and within the Chengdu-Chongqing urban agglomeration. 

 
Between  
regions 

Regional  
contribution rate 

within  
the area 

Contribution rate 
within the region 

Global  
differentiation index 

Differentiation 
index in 2017 

0.224 0.678 0.106 0.321 0.330 

Differentiation 
index in 2018 

0.251 0.733 0.096 0.276 0.347 

Differentiation 
index in 2019 

0.256 0.741 0.089 0.258 0.345 

 
cities, the housing price differentiation index is less than or equal to 0.1, and the 
degree of housing price differentiation within cities is small. 3) From the point of 
view of contribution rate, the contribution rate of inter-regional factors to house 
prices from 2017 to 2019 is above 0.67, and it is increasing year by year, indicat-
ing that inter-regional differences are still the dominant factor leading to the 
overall difference in housing prices in urban agglomerations and this in-
ter-regional impact While the contribution rate in the region is below 0.32 and 
the contribution rate is decreasing year by year, the difference in house prices 
within each city has a small impact on the overall difference. The factors affect-
ing house prices in a certain city are not necessarily the dominant factors in oth-
er cities. 

3.3. The Effect of Various Influencing Factors on the Housing  
Prices of Chengdu-Chongqing Urban Agglomeration Price  
Differences 

As an important industry in my country’s rapid economic development, real es-
tate has an interactive relationship with urban economic development. The de-
velopment of urban social economy can affect urban housing prices through a 
variety of factors. Housing prices are subject to the compound effect of many 
factors, but the overall effect can be attributed to the influence of population 
size, land supply, national macroeconomic policies, location and other factors. 
This paper mainly studies the influencing factors and the mechanism of the dif-
ferentiation of housing prices in Chengdu-Chongqing urban agglomerations, 
combined with the characteristics of the economic and social development of 
the Chengdu-Chongqing urban agglomeration, and selects 8 main influencing 
factors (economic strength, population size, real estate investment scale, higher 
education resources, Housing supply, housing policy, land cost, industrial 
structure) analyze the impact of different factors on housing prices in different 
cities. According to the characteristics of temporal and spatial evolution of 
housing prices and economic development in the Chengdu-Chongqing urban 
agglomeration, the Chengdu-Chongqing urban agglomeration is divided into 
housing price hot spots and housing price cold spots. The hot spots include 
Chengdu, Chongqing, Mianyang, Yibin, Deyang, and Nanchong., Luzhou, Daz-
hou; cold spots include Leshan City, Neijiang City, Zigong City, Suining City, 
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Meishan City, Guang’an City, and Ziyang City; the index values of the 8 housing 
price influencing factors are divided into 5 categories from high to low: 90% - 
100% (high), 70% - 90% (medium-high), 30% - 70% (medium), 10% - 30% (me-
dium-low), 0% - 10% (low), according to the proportion to determine each im-
pact The index corresponding to the category, the discretized data of the in-
fluencing factor index value is imported into the geographic detector, and the 
difference in the intensity of the impact of each influencing factor on the hous-
ing price of the Chengdu-Chongqing urban agglomeration is further analyzed 
(Table 2). The results show that at the level of the entire Chengdu-Chongqing 
urban agglomeration, the value of each detection factor is quite different, which 
once again shows that different influencing factors have different strengths in 
different cities. Among them, land cost has the most significant impact, eco-
nomic strength, population size, and real estate. The impact of investment 
scale is significant. Among all influencing factors, land cost and population 
size have the greatest influence on housing prices, with explanatory powers of 
0.50418 and 0.34067, respectively, indicating that at the overall level of the 
Chengdu-Chongqing urban agglomeration, land cost and population size play a 
key role in the formation of housing prices. The industrial structure and higher 
education resources have less power to explain the overall housing prices of the 
Chengdu-Chongqing urban agglomeration, which is also the shortcoming of the 
development of the Chengdu-Chongqing urban agglomeration. 

The detection power of each influencing factor in the sub-regions divided by 
cold and hot spots is larger and much larger than the overall level, indicating 
that the selected eight influencing indicators are more explanatory for the hous-
ing prices of specific cities, and it also shows that the Chengdu-Chongqing urban 
agglomeration is different The development of cities has its own characteristics. 
In hotspots, economic strength, higher education resources, land costs, and 
housing purchase policies have the strongest explanatory power for housing 
prices, and these factors are more advantageous in the distribution of hotspots. 
The explanatory power of population size, housing supply, real estate investment 
scale, and industrial structure on housing prices is second. Among them, popu-
lation size and housing supply have the least explanatory power for housing 
prices. This reflects that in hot cities like Chengdu and Chongqing, the real es-
tate market towards diversification. In addition, the detection power of various  
 
Table 2. Geographical detection results of influencing factors of residential prices in 
Chengdu-Chongqing city. 

 
Economic 
strength 

Population 
size 

Real estate 
investment 

scale 

Higher 
Education 
Resources 

Housing 
supply 

House 
purchase 

policy 

Land 
cost 

Industrial 
structure 

overall 0.120 0.340 0.116 0.012 0.061 0.126 0.504 0.030 

Hot spot 0.945 0.655 0.864 0.948 0.666 0.963 0.922 0.869 

Cold 
spot 

0.543 0.506 0.161 0.105 0.188 0.002 0.487 0.162 
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influencing factors in cold-spot areas is far less than that in hot-spot areas. The 
ability to acquire and control various resources required for economic develop-
ment in cold-spot areas is much lower than in hot-spot areas. The real estate 
market in cold-spot areas is even more constrained by the economy, develop-
ment factors and demographic factors. 

4. Conclusions and Outlook 

1) The geographical and spatial distribution of housing prices in the Cheng-
du-Chongqing urban agglomeration is basically consistent with the city scale 
and economic development level of each city. The housing prices of the Cheng-
du-Chongqing urban agglomeration show the characteristics of dual-core do-
minance and collapse in the middle. The secondary cities outside the dual-core 
cities are underdeveloped and there is a huge gradient in housing prices. Judging 
from the calculation results of the Theil index, the disparity in housing prices 
in the Chengdu-Chongqing urban agglomeration is increasing, which is con-
sistent with the increasing disparity in the economic development of the 
Chengdu-Chongqing urban agglomeration. The differentiation of house prices 
among cities is the leading factor leading to the overall split of house prices in 
Chengdu-Chongqing urban agglomeration. 

2) The leading factors for housing prices in the hot spots of the Cheng-
du-Chongqing urban agglomeration are economic strength, higher education 
resources, and housing purchase policies; while the leading factors for housing 
prices in cold spots are economic strength, population size, and land costs. The 
formation of housing prices in different regions and cities Changes are affected 
by basic regional characteristics such as high-quality resource allocation, urban 
development level, topography and climate conditions. Focusing on regional 
development factors and adapting measures to local conditions are important 
measures to further enhance the high-quality and coordinated development of 
the Chengdu-Chongqing urban agglomeration. 
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