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Abstract 

In order to promote the economic development and implement the concept of 
sustainable development, a healthy housing market is of considerable importance. Thus, 
monitoring housing prices can provide essential implications for equitable housing 
policies. The development of the big data and the popularization of various on-line 
platforms allow us to obtain the research data from internet. This study uses mainly 
open internet data of housing prices, supplemented by other data sources such as house 
transaction data, open street map data, POI data, remote-sensing data and urban 
planning data, to study the spatial patterns of housing prices and the influence factors in 
Fuzhou. Taking the residential community of Fuzhou in 2020 as the basic research unit, 
we use spatial autocorrelation analysis and ordinary Kriging interpolation method to 
estimate the spatial distribution of housing prices, and employ Geographically Weighted 
Regression (GWR) model to explore influence factors on housing prices. On the whole, 
the housing prices and its influencing factors exhibit obvious spatial heterogeneity. The 
central of the city is the area where high housing prices clustered, while the other areas 
possess comparatively lower price. In addition, the neighborhood and location 
characteristics affect the housing prices more than structure characteristics do. In 
particular, the distance to the nearest bus and metro station, together with the distance 
to the Minjiang river and city center, are the major influence factors compared with the 
others. 

Keywords 

Housing Price; Spatial Differentiation; Spatial Autocorrelation; Multilevel Influence 
Factors; Geographically Weighted Regression. 

1. Introduction 

With the rapid urbanization and commercialization process in China, the housing prices, 
especially in some typical metropolitan cities, exhibit a soaring trend. It may become a big 
hidden danger for the economic healthy development. In addition, the exorbitant housing 
prices will create an acute shortage of affordable housing for the low-income group, 
exacerbating the conflict between the rich and the poor, and in turns affecting the building of 
well-off sports. In response, monitoring housing price has been given priority on the 
government agendas for establishing a healthy internal economic cycle. Price controls were 
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executed in many parts of China recently. This paper intends to exhibit the spatial pattern of 
the housing prices in Fuzhou, find the major influence factors of housing prices which result in 
the spatial heterogeneity and demonstrate their comparatively importance. The results aim to 
provide a valuable reference for informing equitable housing policies, as well as facilitating the 
healthy economic growth. 

2. Literature Review 

In studies on housing price and its influence factors, the hedonic model is a most commonly 
used approach [1], which builds a function model of housing price and various influence factors 
by regression analysis, and then discusses the importance of each factor. Three types of 
characteristics are considered to have significant influence on housing price, namely structure, 
neighborhood and location characteristics [2]. However, the spatial heterogeneity was not 
considered in the hedonic model, which plays an essential role in the housing price formation. 
Therefore, a large body of researches were conducted to study the housing price from a spatial 
perspective. 

The geographically weighted regression (GWR) model was used by Brunsdon and 
Fotheringham [3] to study the spatial non-stationarity of housing price in 1990s. It was found 
to have better interpretative ability than the traditional OLS model [4]. At present, the GWR 
model has been used by scholars in geography [5], economy [6], ecology [7] and epidemiology 
[8] areas. Some of them have been conducted to identify the multilevel influence factors of 
housing price. For example, Luo [9] studied the impacts of area of ancestral land on housing 
price in Hangzhou, using the GWR model. Lv [10] collected residential land transfer data from 
1997 to 2004 in Beijing, and constructed a GWR model to reveal the influence factors of the 
housing price and its spatial patterns. Zhang [11] and her group explored the housing price and 
its potential determinants from a spatiotemporal scale by using data in 1997, 2005 and 2008. 
The use of GWR model facilitated their study and presented a spatial variability of the 
determinants. 

Many relevant studies show that results using the GWR model exhibit a better fit than the 
simple hedonic model. Furthermore, the spatial analysis capability of the GWR model makes it 
more suitable for studies on the impact of accessibility and the layout of transportation facilities 
on housing price [12-14]. Additionally, the sample data obtained at different time intervals also 
affect the fitting results. Thus, time is introduced into the GWR model as a characteristic 
variable, which further improves the model’s adaptability to time sequence data [15-17]. In a 
word, more attempts are required to study housing price and its potential determinants from a 
spatiotemporal perspective. 

In this paper, we attach great importance to the spatial autocorrelation and use the GWR model 
to solve its impact. The distribution characteristics of housing price were intuitively analyzed 
by spatial autocorrelation analysis methods. The GWR model further analyzed the relevant 
characteristics of influence factors. Various research methods such as Moran’s I, LISA, GWR 
were used to systematically analyze the spatial pattern of the housing prices and its interaction 
with the influence factors from a spatioteporal perspective, which is more comprehensive and 
systematic. We find that the housing prices and its influencing factors exhibit obvious spatial 
heterogeneity. Specifically, the central of the city is the area where high housing prices 
clustered, while the other areas possess comparatively lower price. Furthermore, compared 
with the urban environment, the neighborhood and location characteristics affect the housing 
prices more than structure characteristics do.  
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3. DaTA anD Methodologies 

We collect data from various online platform and preprocess them, which help us determine 
the specific influence factors and facilitate the further study. From the planning perspective, 
four types of influence factors are selected, including location characteristic, neighborhood 
characteristic, structure characteristic and urban environment characteristic. Specifically, 
Different spatial autocorrelation indexes are used to make macro-spatial analysis of house 
prices, and then GWR model is used to analyze micro-influencing factors of house prices. 

3.1. Study Area 

Fuzhou, the capital of Fujian province, is situated on the north bank of the estuary of the Min 
River, which gives access to the interior and to the neighboring provinces of Jiangxi and 
Zhejiang. 

With the economic development and the improvement of people's living standards, together 
with the natural resource endowment and the settlement of overseas Chinese, housing price in 
Fuzhou have ballooned over the years. At present, it ranks top ten in China. The housing prices 
in Fuzhou are typical in China, which reflects the economic situation and trends. Thus, the study 
in this area can represent some common features and have universal applications in most parts 
of China. 

The study area within the outer ring road is regarded as the central part of Fuzhou, which can 
be a representative area for studying the housing price.  

 
Fig. 1 The study area 

3.2. Research Unit 

Community is the basic unit for urban planning in China. Moreover, the environment around a 
specific community is similar. Therefore, we chose communities as the basic analytical units for 
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our research. All the housing characteristics mentioned in this study were transformed to the 
same community units for further study. 

3.3. Overall Methodological Framework 

Figure.2 presents the overall methodological framework of the study, which follows 5 major 
steps to complete the analysis. 

First, housing prices data, location characteristics data, structure characteristic data, 
neighborhood characteristic data and urban landscape characteristic data are collected from 
the social media platforms. Second, the data are preproccessed and multilevel potential 
determinants are selected under the hedonic model framework. Third, four spatial analysis 
methods are used for studying the spatial pattern of housing prices and its influence factors. 
Fourth, the relative importance of different factors is compared. Finally, the implications for 
monitoring housing policies are obtained. 

 

 
Fig. 2 Overall methodological framework 



Volume 2 Issue 10, 2021 

DOI: 10.6981/FEM.202110_2(10).0046 

340 

Frontiers in Economics and Management 

ISSN: 2692-7608 

3.4. Data Processing 

3.4.1. Housing Price and Relevant Data 

Housing price data is collected from online housing transaction platform Lianjia (https:// 
fz.lianjia.com/), a social media platform that releases housing information on apartments and 
houses. Base on the use of web crawler, we obtained 18669 sets of data concerning second-hand 
house in February, 2020. All the houses are located in the study area. Relevant information such 
as chamber, floor area, building layer and other descriptive information are collected at the same 
time, which can be attributed to the structure characteristic. 

3.4.2. Point of Interest Data 

Various public service facilities such as schools, hospitals and bus stops are specific factors 
involved in neighborhood characteristics. With the development of the Internet and Big Data, 
these facilities can be located on internet map services as Point of Interest (POI), providing the 
name, spatial latitude and longitude coordinates and other attributes information.  

By using a web crawler, we collect the POI data from Gaode Map (https://www.amap.com/). 
Five major types of POI are included, namely first-class hospitals at grade 3, primary schools, 
secondary schools, business facilities, bus and metro stations. 

(1) Urban Environment Characteristic from Remote-sensing Data 

Vegetation, together with water, are important natural factors in urban landscape, which plays 
a vital role in improving ecological quality and maintaining ecological balance. Thus, the urban 
environment characteristic, which reflects livability affected by natural elements, should 
contain vegetation and water coverage. To describe it quantitatively, the Landsat 8 remote-
sensing data (https://earthexplorer.usgs.gov/ ) are used to calculate the urban green coverage 
and urban water coverage. 

3.4.3. Urban Planning Data 

The relevant urban planning maps (from Fuzhou Natural Resources and Planning Bureau) 
provide the spatial layout of the artery roads of the city, thus we can figure out the spatial units 
divided by the urban roads. With the combination of the remote-sensing data, data of natural 
elements such as waterways, lakes and parks are obtained, including their boundaries and 
areas. 

3.5. Selection of Potential Influence Factors 

Housing prices is the dependent variable in our study. The associated location data are 
imported into ArcGIS as point elements. For further study, these point elements are numbered 
and associated to specific community units. Then the average price of each unit is calculated.  

3.5.1. Location Characteristic 

The distance to the city center (CEN) and the distance to the city business center (CBD) were 
chosen. Specifically, the Wuyi Square was chosen as the city center of Fuzhou. In terms of the 
business center, we use the POI data to calculate the kernel density of the business facilities. 
Then with the combination of urban planning data, we selected a specific point as the business 
center, which possesses comparatively high kernel density and central position. 

3.5.2. Neighborhood Characteristic 

Using the points of interest (POI) data of top three hospitals, primary schools, secondary 
schools, bus and metro stations, the distance from each community to their nearby facilities 
were calculated. Moreover, considering the 15-min community life circle proposed by the 
Chinese government, the total number of facilities within 500m and 1000m distance thresholds 
were counted.  
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3.5.3. Structure Characteristic 

According to attributes of housing relevant data and the spatial scale of study units, we chose 
the number of floors (FLO), covered area (ARE) as the characteristic. The variable of the 
covered area should be involved since it significantly affects the housing price. To be more 
specific, small houses generally have a higher price per square meter because of lower total 
prices, while big houses have a higher price per square meter due to better facilities and 
property management.  

 

Table 1. The selected housing characteristics 

 

Variable
Explanatory

variable
Variable Description

Location characteristics

Distance to city center CEN The straight distance from the community to the city center (km)

Distance to business center CBD
The straight distance from the community to the city's

commercial center (km)

Structural characteristics

Number of floors FLO Average floors of community buildings

covered area ARE Total floor area (m2)

Neighborhood characteristics

Nearest bus stop BN
The straight distance from the community to the nearest bus stop

(Km)

Bus stop within 500 meters BN_500
Number of bus stops within 500 meters around the community

(number)

Bus stop within 1000 meters BN_1000
Number of bus stops within 1000 meters around the community

(number)

The nearest subway station (completed) SUB
The straight distance (Km) from the community to the nearest

subway station (Built)

Subway station within 500 meters (completed) SUB_500
Number of subway stations within 500 meters around the

community (number)

Subway station within 1000 meters

(completed)
SUB_1000

Number of Subway stations within 1000 meters around the

community (number)

The nearest subway station (Planning +

completion)
SUB_A

The straight distance from the community to the nearest subway

station (Km)

Subway station within 500 meters (planning +

completion)
SUB_A500

Number of subway stations within 500 meters around the

community (number)

Subway station within 1000 meters (planning

+ completion)
SUB_A1000

Number of Subway stations within 1000 meters around the

community (number)

Nearest primary school PRI
The straight distance from the community to the nearest primary

school (Km)

Primary school within 500 meters PRI_500
Number of primary schools within 500 meters around the

community (number)

Primary school within 1000 meters PRI_1000
Number of primary schools within 1000 meters around the

community (number)

The nearest secondary school MID
The straight distance from the community to the nearest

secondary school (Km)
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3.5.4. Urban Environment Characteristic 

Five types of factors are involved in urban environment characteristic: vegetation coverage 
index (GRE), water coverage index (WAT), the distance to the nearest river (DWAT), the 
distance to the Minjiang River (MIN), the distance to the nearest park (PAR). Among them, the 
coverage ratio of one specific community was obtained by establishing a buffer zone with a 
500m radius, and then calculating the ratio in this buffer zone. 

The selected housing characteristics are shown in Table.1. 

3.6. Spatial Analysis 

The First Law of Geography [24] suggests that everything is related to everything else, but near 
things are more related than distant things. Thus, we should attach great importance to the 
spatial autocorrelation while doing the research. 

3.6.1. Spatial Autocorrelation Analysis 

(1) Global spatial autocorrelation analysis 

Global spatial autocorrelation is mainly used to describe the spatial characteristics in the whole 
region, and analysis its spatial clustering. However, it’s limited in accurately pointing out the 
clustering location. The Global Moran’s I (eq.1), measuring spatial autocorrelation based on 
both feature locations and feature values and evaluating whether the pattern expressed is 
clustered, dispersed, or random, is frequently used in indicating global spatial autocorrelation. 

𝐼 =
∑ ∑ 𝑊𝑖𝑗(𝑌𝑖 − 𝑌)(𝑌𝑗 − 𝑌)𝑛

𝑗=1
𝑛
𝑖=1

𝑆2 ∑ ∑ 𝑊𝑖𝑗
𝑛
𝑗=1

𝑛
𝑖=1

 

Where 𝑊𝑖𝑗  represents the spatial weight between position 𝑖  and 𝑗 ; 𝑌𝑖  means the observed 

value in position 𝑖; 𝑌 denotes the mean value of the observations; and 𝑛 is the total number of 
the observations. 

(2) Local Spatial Autocorrelation Analysis 

Global spatial autocorrelation describes the spatial characteristics of the whole region. But in 
reality, the regions are not homogeneous and exhibit heterogeneity. Therefore, local spatial 
autocorrelation analysis is required to visually present the spatial pattern. In this study, Local 
Indicator of Spatial Association (Lisa) was used for data analysis. 

To identify local spatial cluster patterns and spatial outliers, Local Moran’s I (eq.2) can be 
calculated at each specific location. 

𝐼𝑖 = [𝑛(𝑥𝑖 − 𝑥)∑𝑤𝑖𝑗(𝑥𝑗 − 𝑥)

𝑛

𝑗=1

] [∑(𝑥𝑖 − 𝑥)2
𝑛

𝑖=1

]

−1

 

Where 𝑊𝑖𝑗 represents the standardized spatial weight matrix; a positive value of 𝐼𝑖 indicates 
that the attribute value of the spatial unit is similar to the neighboring unit, and a negative value 
of 𝐼𝑖 indicates that the attribute value of the spatial unit is different from the neighboring unit.; 
assuming random distribution, its significance level passes the standardized local Moran's I 
index test. 

3.6.2. Kriging Interpolation 

Ordinary Kriging is the simplest and most commonly used interpolation method in the Kriging 
interpolation (eq.3) method. It can estimate the value of the point to be interpolated, and 
calculate the variance of the estimation accuracy. Moreover, it takes the spatial distribution of 
the known sample points and the spatial azimuth relation of the unknown sample points into 
consideration, calculating the value of the unknown sample points by giving specific weight to 
the known sample points. 

𝑍(𝑥0) =∑𝜆𝑖𝑍(𝑥𝑖)

𝑛

𝑖=1
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where 𝑍(𝑥0) is the premium of the unknown sample point; 𝑍(𝑥𝑖) is the premium of the known 
sample point; 𝜆𝑖 is the weight of the premium of the sample point i; n is the number of sample 
points. 

3.6.3. The Geographically Weighted Regression Model 

The geographical weighted regression model (GWR) (eq.4) is an improved spatial linear 
regression model compared with traditional regression models. It allows local rather than 
global parameter estimation, and also involves the location information. This model introduces 
the spatial weight matrix to the linear regression model, so as to visualize the spatial structure 
differentiation. 

𝑦𝑖 = 𝛽0(𝑢𝑖, 𝑣𝑖) +∑𝛽𝑘(𝑢𝑖, 𝑣𝑖)𝑥𝑖𝑘 + 𝜀𝑖

𝑝

𝑘=1

 

Where 𝑦𝑖  is the observed value; (𝑢𝑖, 𝑣𝑖)  represents the coordinate of sampling point 𝑖 ; 
𝛽0(𝑢𝑖, 𝑣𝑖)  is the regression parameter of sampling point i; 𝛽𝑘(𝑢𝑖, 𝑣𝑖)  is the number 𝑘 
regression parameter of sampling point i and is a function of the geographical position; 𝑝 is the 
number of explanatory variables; 𝑥𝑖𝑘 is the value of independent variable 𝑥𝑘 of sampling point  
𝑖; and 𝜀𝑖 is the random error of sampling point  𝑖. 

4. Spatial differentiation characteristics of residential prices in Fuzhou 

This paper analyzes the spatial distribution characteristics of residential land price in Fuzhou 
city in 2020. With Arcgis10.0 software platform, Moran's I index and LISA, the spatial 
correlation of housing prices in Fuzhou was investigated.  

4.1. Spatial autocorrelation analysis 

The global Moran'S I index of sample points is calculated in the spatial analysis tool of ArcGIS 
software. As can be seen from Fig.3, Moran'S I index is 0.6785814, and the Z score is 164.290751, 
which is larger than the threshold of 99% confidence interval of 2.58, that is, the Z score is 
outside the range of [-2.58~2.58], indicating that the sample points are distributed and 
aggregated. It shows that the housing price in Fuzhou has a significant spatial autocorrelation, 
that is, the closer the house is, the more obvious the price similarity is. 

 

 
Fig. 3 Spatial autocorrelation report 
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In this paper, LISA is used to analyze the spatial clustering status of residential land price in the 
study area. Through Figure 3, we can intuitively and concretely see the above-mentioned 
agglomeration and heterogeneity characteristics. LISA cluster diagram of residential land price 
(P≤0.05) shows that the central city and southwest corner are "high-high" areas of residential 
land price (Gulou District, Ninghua, Taishan District). This part of the area has developed road 
network, convenient transportation, close to schools and hospitals, close to the commercial 
center, and complete municipal facilities, which makes the location conditions of this area more 
prominent, so the land price is higher; In contrast, urban peripheral areas with poor 
infrastructure become "low-low" areas of residential land price. It shows that Fuzhou city is 
still a single-center city structure, and basic facilities are still the main factors affecting the 
spatial distribution of urban residential land price. 

 

 
Fig.4 LISA cluster diagram and GI diagram of residential land price in Fuzhou city 

 

 
Fig. 5 Interpolation map of housing price in Fuzhou main city in 2020 
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4.2. Spatiotemporal Patterns of Housing Price 

Through the above-mentioned spatial autocorrelation analysis, we realize the spatial 
correlation and agglomeration degree of housing land price in Fuzhou. In practice, the land 
price sample points are not evenly distributed, and there are regional imbalance characteristics, 
however, there are still a large number of residential areas without corresponding selling price 
data, so it is impossible to directly understand the distribution pattern of housing prices in the 
whole region. There will be vacancy of land price in some areas, so it is necessary to use spatial 
interpolation method to interpolate sample data. In this study, the kriging interpolation method 
in the geostatistical module of Arcgis10.0 is used to process this data, and the interpolation map 
of housing price space in Fuzhou main city in 2020 is obtained, as shown in Figure 4. 

As can be seen from Figure 5, the spatial distribution characteristics of housing prices in the 
main urban area of Fuzhou in 2020 are as follows: 

4.2.1. Spatial differentiation characteristics of residential prices in Fuzhou 

On the whole, the price change trend in the main urban area of Fuzhou follows the characteristic 
that the farther away from the central urban area, the lower the price, and decreases from the 
center to the periphery. It can be seen from Figure 1 that the average price in the central area 
is 46,000 ~ 58,000 yuan/m², and the average price of residential buildings in Fuzhou is about 
26,000 yuan/m² in 2020, with a difference of more than 20,000 yuan, showing obvious location 
advantages. 

4.2.2. The river is distributed in strips around it. 

Fuzhou City passes through Minjiang River and Wulong River. On the whole, the housing prices 
on the north bank of Minjiang River form a strip distribution belt, and the housing prices on the 
north bank of Minjiang River are slightly higher than those in the surrounding areas, thus 
forming a sub-center circle of housing prices; There is a small peak of house price along the 
north bank of the Yangtze River at the intersection of the Third Ring Expressway and Pushang, 
which is located near the Wulong River and close to the university town. The house price is 
affected by the comprehensive effect of the riverside university town. 

4.2.3. The surrounding housing prices with perfect transportation, commerce and 
infrastructure are high. 

The intersection of Fuxin Middle Road and Lianjiang North Road in the main urban area of 
Fuzhou also forms a small peak, mainly due to convenient transportation, proximity to subway 
lines and convenient and complete public facilities. At the same time, Jinniushan Park and 
Zuohai Park form a second-highest housing price zone, which is caused by the comprehensive 
effect of several parks in Fuzhou (Pingshan Park, Zuohai Park and Jinniu Park). 

4.2.4. Scattered distribution around landscape 

At the same time, a small peak of house price is formed in the southwest of Taijiang District. 
The business districts, hospitals and schools near here have perfect infrastructure and 
convenient living. 

4.2.5. Low housing prices in urban peripheral areas. 

Housing prices in Cangshan District and Mawei District are relatively low. From the 
interpolation chart, the average price of residence in Cangshan District is about 26,000 ~ 
28,000 yuan/m², and that in Mawei District is 20,000 ~ 2,300 yuan/m². 

5. Analysis of Influencing Factors of Housing Price in Fuzhou 

Through the above-mentioned research of spatial autocorrelation analysis, it shows that the 
land price has the characteristics of spatial correlation and spatial aggregation in space, thus 
laying a foundation for the construction of GWR model. 
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5.1. GWR Methodological discussion 

On the basis of the geography weighted regression model, the residential land price in Fuzhou 
are affected by many factors. Starting from the community level, this paper analyzes the 
influence of onlookers' characteristics on housing prices in the city. Taking into account the 
availability of community attribute data, the mechanism of housing price is analyzed from four 
aspects: structural characteristics, location characteristics, neighborhood characteristics and 
urban landscape characteristics. A total of 26 characteristic variables were selected from the 
four aspects as the influencing factors of house prices. See Table 1 for the selection of 
influencing factors. 

5.2. Result and analysis 

GWR4.0 is used to obtain the regression coefficient of GWR model, in which AICC method is 
used to calculate the bandwidth of GWR model, and relevant parameters of OLS model are 
calculated at the same time. The calculation results are shown in Table 2. The AIC value, residual 
sum of squares and standard deviation of GWR model are significantly lower than those of OLS 
model. Moreover, the overall fitting degree R of GWR model is obviously improved compared 
with the global regression model. The above analysis shows that the fitting effect of GWR model 
is significantly superior to OLS model. 

By calculating the regression coefficient corresponding to each influencing factor, the minimum 
number, upper quartile, median, lower quartile, maximum number and average of the 
regression coefficient of the spatial kernel are counted respectively, and the significance test of 
the spatial variation of each influencing factor is carried out by Monte Carlo method, and the P 
value of the regression coefficient is estimated. The statistical results are shown in Table 3. 

Judging from the average value of the influence of various influencing factors on residential land 
price, the distance from community to BN, PAR, SUB and MID has greater influence on the 
performance of residential land price. BN and SUB reflect the accessibility of regional traffic and 
the huge pulling effect of traffic factors on urban residential land price. MID reflects the 
educational resources of the location, PAR reflects the urban landscape of the location, which 
also promotes the urban residential land price. 

From the significance test probability value p, Table 3 shows that among the influencing factors 
of Fuzhou residential land price in 2020, FLO, SUB_A, PRI, PAR, MIN, HOS and other factors 
show significant spatial instability, i.e. Their regression coefficients change significantly with 
the spatial position. 

We realized the regression analysis of processed price data and quantitative explanatory 
variables based on GWR model, and obtained the coefficients of each variable generated by 
GWR. Therefore, we discussed the unbalanced relationship between house price and five 
factors. Among the 28 variables, we chose five variables with typical characteristics: CBD, 
SUB_A500, BN, PAR, MIN. We added these variables to Argis to draw and analyze the spatial 
changes of their impacts on house prices. 

 

Table 2. Fitting result competition between OLS and GWR 

 

Model classification

Model parameter GWR OLS

Residential sum of squares 482.241 971.090

Sigma estimate 0.567 0.822

AIC 2694.146 3574.114

R square 0.680 0.356

Adjusted R square 0.618 0.343
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Table 3. Estimates for the permanent land price in GWR model 

 
 

5.2.1. Impact of Central Business District (CBD) on Urban Housing Price 

The distance from CBD is an important factor affecting housing prices. Figure 6 shows the 
influence of distance from CBD on Fuzhou housing price, and the distance attenuation is 
obvious. The farther away from CBD, the more balanced the impact on housing prices. It is 
worth noting that due to the rapid development of Fuzhou Sub-center in recent years, the 
impact of CBD on housing prices has been disrupted in some areas. For example, the housing 
prices in Taijiang District near the south bank of Minjiang District are basically the same as 
those in the city center. 

Variable
Explanatory

variable
Variable Description

Location characteristics

Distance to city center CEN The straight distance from the community to the city center (km)

Distance to business center CBD
The straight distance from the community to the city's

commercial center (km)

Structural characteristics

Number of floors FLO Average floors of community buildings

covered area ARE Total floor area (m2)

Neighborhood characteristics

Nearest bus stop BN
The straight distance from the community to the nearest bus stop

(Km)

Bus stop within 500 meters BN_500
Number of bus stops within 500 meters around the community

(number)

Bus stop within 1000 meters BN_1000
Number of bus stops within 1000 meters around the community

(number)

The nearest subway station (completed) SUB
The straight distance (Km) from the community to the nearest

subway station (Built)

Subway station within 500 meters (completed) SUB_500
Number of subway stations within 500 meters around the

community (number)

Subway station within 1000 meters

(completed)
SUB_1000

Number of Subway stations within 1000 meters around the

community (number)

The nearest subway station (Planning +

completion)
SUB_A

The straight distance from the community to the nearest subway

station (Km)

Subway station within 500 meters (planning +

completion)
SUB_A500

Number of subway stations within 500 meters around the

community (number)

Subway station within 1000 meters (planning

+ completion)
SUB_A1000

Number of Subway stations within 1000 meters around the

community (number)

Nearest primary school PRI
The straight distance from the community to the nearest primary

school (Km)

Primary school within 500 meters PRI_500
Number of primary schools within 500 meters around the

community (number)

Primary school within 1000 meters PRI_1000
Number of primary schools within 1000 meters around the

community (number)

The nearest secondary school MID
The straight distance from the community to the nearest

secondary school (Km)
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Fig. 6 Spatial distribution of regression coefficient in CBD 

 

5.2.2. The Influence of Distance from Minjiang River (MIN) on Urban Housing Price 

It can be clearly seen from Figure 7 that the regression coefficient of Minjiang River on housing 
prices is mostly positive, which has a positive impact on housing prices. In the spatial 
distribution of regression coefficient, Taijiang District on the north bank of Minjiang River is 
the center and decreases to the periphery, which shows that Minjiang River system has a 
greater impact on the housing price on the north bank, but less on the south bank. According to 
the spatial distribution reflected by regression coefficient of GWR model, the influence of 
Minjiang River on housing price is Matthew effect, and Taijiang District near Minjiang River is 
increasingly affected by it, while the regression coefficients of Jin 'an District, Cangshan District 
and Mawei District far away from Minjiang River are all negative, indicating that Minjiang River 
has little influence on housing price. 

 
Fig. 7 Spatial distribution of MIN regression coefficient 
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5.2.3. Influence of Traffic Conditions on Urban Housing Prices 

Traffic conditions are regarded as the most important factor affecting housing prices, especially 
in big cities, where subway stations and bus stations have a particularly obvious impact on 
housing prices. It can be seen from Figure 8 and Figure 9 that BN and SUB coefficients have 
obvious spatial heterogeneity and obvious regularity. Specifically, the regression results show 
that BN and SUB have a negative correlation with the housing prices of Taijiang and Gulou. 
Taijiang and Gulou, located in the downtown area, have all kinds of convenient transportation 
facilities and other facilities (such as commercial facilities and educational facilities, etc.) which 
are relatively complete. Therefore, residents do not rely heavily on rail transit, which has little 
impact on housing prices. On the contrary, there is a positive correlation between housing 
prices and transportation in peripheral non-central areas, such as Mawei District. These areas 
are farther away from the city center, and there are no more public transportation options, so 
the planning and construction of rail transit and highway transportation can greatly shorten 
the journey time and facilitate residents' lives. 

 
Fig. 8 Spatial Distribution of BN regression Coefficient 

 

 
Fig. 9 Spatial distribution of SUB_A500 regression coefficient 
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5.2.4. Influence of Park Landscape on Urban Housing Price 

Figure 10 shows the impact of parks on housing prices. From the figure, it can be seen that there 
are two lots that are most affected by this factor. One is near Hot Spring Park and Jinjishan Park; 
The other is near Minjiang Park. For other areas, the impact of the park on housing prices is not 
obvious. This may be due to the fact that most parks are small in size and lack of sufficient 
attraction. And now most of the communities have good green spaces and supporting fitness 
facilities, which offset the impact on the surrounding housing prices to a certain extent. 

 
Fig. 10 Spatial distribution of PAR regression coefficient 

6. Conclusions 

In this study, we use the GWR model to analysis the housing price and its influence factors from 
a spatiotemporal perspective. In the case of Fuzhou, we identify the factors based on four 
characteristics (neighborhood, location, structure and urban environment) under the guidance 
of the hedonic model. 

We then draw two main conclusions about the study: 

(1) On the whole, the housing prices and its influencing factors exhibit obvious spatial 
heterogeneity. Specifically, the central of the city is the area where high housing prices 
clustered, while the other areas possess comparatively lower price. This phenomenon implies 
that Fuzhou is still a single central city, and the basic facilities are still the main factors affecting 
the spatial pattern of housing prices. 

(2) Compared with the urban environment, the neighborhood and location characteristics 
affect the housing prices more than structure characteristics do. In particular, the distance to 
the nearest bus and metro station, together with the distance to the Minjiang river and city 
center, are the major influence factors compared with the others. 

The formation of housing prices is the result of the interaction among many factors. Based on 
the analysis of the housing prices and influencing factors, we are able to understand the spatial 
pattern and internal laws of housing prices more deeply. In addition, the results will provide 
scientific decision-making basis for government to monitoring the relevant polices. 

References 

[1] Rosen, S. Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition. J. Polit. 
Econ. 1974, 82, 34–55. [CrossRef] 

[2] Lancaster, K.J., 1976. A new approach to consumer theory. J. Polit. Econ. 74, 132–157. 



Volume 2 Issue 10, 2021 

DOI: 10.6981/FEM.202110_2(10).0046 

351 

Frontiers in Economics and Management 

ISSN: 2692-7608 

[3] Brunsdon C, Fotheringham A S, Charlton M. Some notes on parametric significance tests for 
geographically weighted regression. Journal of Regional Science, 1999, 39(3): 497-524. 

[4] Brunsdon C,Fotheringham A S. Some notes on Parametric significance tests for geographically 
weighted regression [J]. Journal of Regional Science,1999(39):497 - 524. 

[5] Nakaya, T. Local spatial interaction modelling based on the geographically weighted regression 
approach. Geojournal 2001, 53, 347–358. [CrossRef] 

[6] Yrigoyen, C.C.; Rodríguez, I.G.; Otero, J.V. Modeling spatial variations in household disposable 
income with Geographically Weighted Regression. MPRA Pap. 2007, 50, 321–360. 

[7] You, W.; Zang, Z.; Zhang, L.; Li, Z.; Chen, D.; Zhang, G. Estimating ground-level PM10 concentration 
in northwestern China using geographically weighted regression based on satellite AOD combined 
with CALIPSO and MODIS fire count. Remote Sens. Environ. 2015, 168, 276–285. [CrossRef] 

[8] Ge, Y.; Song, Y.; Wang, J.; Liu, W.; Ren, Z.; Peng, J.; Lu, B. Geographically weighted regression-based 
determinants of malaria incidences in northern China. Trans. GIS 2016, 21. [CrossRef] 

[9] Luo Ganghui, Wu Zifang, Zheng Juaner. The influence of land area on residential land price. China 
Land Science ,2007,21(10):66-69. 

[10] Lu Ping, retort Hui. Based on the GWR model, the influencing factors and spatial law of residential 
land price in Beijing are studied. Economic geography ,2010,30(3):472-478. 

[11] Zhang Jing, Zhang Lifang, Pu Lijie, et al. Research on spatio-temporal variation of urban residential 
land price based on GWR model: A case study of Jiangsu province[J]. Scientia Geographica Sinica, 
2012,32(7):828-834.] 828-834. 

[12] Efthymiou, D.; Antoniou, C. How do transport infrastructure and policies affect house prices and 
rents? Evidence from Athens, Greece. Transp. Res. Part A Policy Pract. 2013, 52, 1–22. [CrossRef] 

[13] Mulley, C. Accessibility and residential land value uplift: Identifying spatial variations in the 
accessibility impacts of a bus transitway. Urban Stud. 2014, 51, 1707–1724. [CrossRef] 

[14] Dziauddin, M.F.; Powe, N.; Alvanides, S. Estimating the Effects of Light Rail Transit (LRT) System on 
Residential Property Values Using Geographically Weighted Regression (GWR). Appl. Spat. Anal. 
Policy 2015, 8, 1–25. [CrossRef] 

[15] Huang, B.; Wu, B.; Barry, M. Geographically and temporally weighted regression for modeling 
spatio-temporal variation in house prices. Int. J. Geogr. Inf. Sci. 2010, 24, 383–401. [CrossRef] 

[16] Wu, B.; Li, R.; Huang, B. A geographically and temporally weighted autoregressive model with 
application to housing prices. Int. J. Geogr. Inf. Sci. 2014, 28, 1186–1204. [CrossRef] 

[17] Fotheringham, A.S.; Crespo, R.; Yao, J. Exploring, modelling and predicting spatiotemporal 
variations in house prices. Ann. Reg. Sci. 2015, 54, 417–436. [CrossRef] 

[18] Yin, Song Weixuan, Ma Zhifei, et al. Spatial-temporal differentiation pattern of housing prices in 
Nanjing and its influencing factors —An empirical study based on geographical weighted regression 
model [J]. 1 Human Geography 33(3):68-77.DOI:10.13959/j.issn.1003-2398. 2018. 03.009. 

[19] Tang Qingyuan, Xu Wei, Ai Fuli. A GWR - based study on spatial pattern and structural determinants 
of Shanghai's housing price[J]. Economic Geography, 2012,32(2):52-58.] 

[20] Xiaojin Liang, Yaolin Liu, Tianqi Qiu, Ying Jing, Feiguo Fang, The effects of locational factors on the 
housing prices of residential communities: The case of Ningbo, China, Habitat International, Volume 
81,2018,Pages1-11,ISSN0197-3975,https://doi.org/10.1016/j.habitatint.2018.09.004. 

[21] Wang Fang, Gao Xiaolu, Yan Bingqiu. Research on urban spatial structure in Beijing based on 
housing prices[J]. Progress in Geography, 2014, 33(10): 1322- 1331.] 

[22] Meng Bin, Zhang Jingqiu, Wang Jinfeng, et al. Application of spatial analysis to the research of real 
estate: Taking Beijing as a case[J]. Geographical Research, 2005,24(6):956-964. 

[23] Mei Zhixiong, Li Xia.Spatial analysis of houses' price in Dongguan based on ESDA and Kriging 
techniques [J]. Economic Geography, 2008,28(5):862-866. 

[24] Jun S , Yu-Jun P , Rui-Fang H , et al. The enlightenment of geographical theories construction from 
the First Law of Geography and its debates[J]. geographical research, 2012, 119(22):1749-1763 


