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Abstract 
House price fluctuations not only affect people's living quality and living standards, but 
also affect the healthy development of the national economy and the harmony and 
stability of the society. Discussing the main influencing factors of house price 
fluctuations has always been a hot issue in the theoretical and practical circles. On the 
basis of constructing a model of the impact mechanism of income and interest rates on 
housing prices, the sample numbers of 35 large cities from 2008 to 2020 are selected, 
and the panel quantile regression model is used for empirical analysis. The results show 
that housing prices in my country’s large and medium-sized cities are mainly driven by 
income rather than costs. Income is the main factor that affects housing price increases. 
Interest rate changes have no significant impact on housing prices. The effects of various 
influencing factors are significantly different at different quantile levels. The higher the 
level of the city, the greater the effect of income on housing prices, while the less affected 
by factors such as cost and per capita GDP. The research conclusion has certain reference 
value for different cities to adopt corresponding control policies according to their own 
characteristics. 
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1. Introduction 

The housing system reform that began in 1998 shifted the distribution of urban residents’ 
housing from physical objects to monetization, and the real estate industry began a new 
economic cycle. The national real estate investment rose from 401.07 billion yuan in 1999 to 
7180.4 billion yuan in 2012, an increase of more than ten times. At the same time, housing 
prices have become a major livelihood issue of general concern to the society. Especially in 
recent years, the growth rate of housing prices has greatly exceeded the growth rate of 
residents' incomes, and housing prices have become a hot topic of general concern during the 
"two sessions" for several consecutive years. The increase in housing prices will not only affect 
the quality of life of urban residents, but will also affect the sustained and healthy development 
of the national economy [1].  
Since 2012, housing prices have experienced another wave of sustained and rapid increases. In 
this context, government intervention policies have been introduced one after another, and the 
administrative color of real estate regulation has continued to increase. The government has 
used economic, legal, and administrative measures to control the real estate industry. Guidance, 
supervision, regulation and control. The new "National Five Rules" issued by the State Council 
at the beginning of 2019 left room for further regulation and control in areas such as housing 
purchase restrictions, real estate tax trials, construction of affordable housing, and 
differentiated credit policies.  
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Although the new round of real estate regulation has achieved initial results, from the long-
term perspective of my country’s housing price regulation in recent years, the strange 
phenomenon of rising housing prices has always existed. The reason is that my country’s real 
estate development is not mature enough, which affects housing prices. The factors are still 
complex and changeable, leading to the implementation of some policies that not only failed to 
control housing prices, but helped to promote the rapid rise of housing prices. Therefore, an in-
depth analysis of the influencing factors of real estate prices will not only help explain the root 
causes of house price fluctuations in recent years, but also help government departments to 
adopt more effective policy measures to control house prices [2]. 

2. Literature Review 

Galati et al. (2011) W used household survey data, using random effects panel data models and 
dynamic error correction models, and found that residents’ subjective house prices and macro 
factors (such as interest rates, unemployment rates, inflation rates, and aging rates) and micro 
Factors (such as geographic location, length of construction, family structure, education level) 
have a strong correlation [3]. Bruyne and Hove (2013) W studied the influence of income, tax 
rate, unemployment rate, population density and other factors on housing prices, and pointed 
out that taking into account the distance from the economic center can significantly enhance 
the estimation effect of the model [3]. 
With the rapid development of my country's real estate market, scholars have also conducted 
various studies on the factors affecting real estate prices in the domestic real estate market 
from different perspectives. Liang Yunfang and Gaotiemei (2006) analyzed housing prices from 
the perspectives of demand, supply, and capital availability. The results showed that changes in 
land prices, housing prices in the previous period, and interest rates are the main factors 
affecting housing price changes [4]. Zheng and Kahn (2013) took Beijing's real estate market as 
the research object, and empirically analyzed the impact of public investment on housing prices, 
and pointed out that government investment in infrastructure projects has a very obvious 
impact on the local real estate market. Dong Zhiyong et al. (2010) M examined the effects of 
demand-side, supply-side, local government, and monetary policy variables on housing prices. 
The empirical results show that the main source of the driving force of housing prices is the 
demand-side, and the supply-side and monetary policy related variables have a positive effect 
on housing prices. The impact of housing prices is relatively small [5].  
Zhang Yali et al. (2011) used the intertemporal optimization selection model according to the 
conditions of the marginal substitution rate of housing and consumer goods. Deriving the 
housing price determination model, and then modeling with the dynamic panel generalized 
moments, the conclusion shows that the expected real income per capita and the expected real 
estate yield are the main factors that affect the sustained and rapid rise and fluctuation of 
housing prices [7]. Ruan Lianfa et al. (2012) believed that the real estate market is a complex 
system, and housing prices are the final manifestation under the combined action of multiple 
factors, and applied the empirical mode decomposition method to housing prices, revealing its 
inherent characteristics from the time series of housing prices[8]. Chen Jian Gao Bo (2012) 
constructed a simultaneous equation model based on panel data of 31 provinces and cities in 
my country from 2000 to 2008, and explored the relationship between income disparity and 
housing prices, indicating that there is a positive interaction between the two. On the one hand, 
most literature studies on the impact of housing prices are mainly based on qualitative analysis, 
or focus on data application of measurement methods, and the theoretical basis is slightly 
insufficient. On the other hand, most of the existing studies in the application of measurement 
methods use ordinary least squares estimation [6].  



Volume 3 Issue 1, 2022 

DOI: 10.6981/FEM.202201_3(1).0069 

567 

Frontiers in Economics and Management 

ISSN: 2692-7608 

3. Theoretical Mechanism 

With the gradual improvement and widespread use of panel data model methods, some 
scholars have begun to try to combine the idea of quantile regression with panel data. Koenker 
(2004) considered introducing the idea of quantile regression into the processing of panel data, 
and discussed the method of minimizing the quantile test function using fixed effects as a 
penalty item. Harding and Lamarche (2009) studied panel data quantile regression methods 
when endogenous variables and individual effects are correlated with response variables; 
Power (2010) discussed unconditional quantile regression methods for panel data containing 
exogenous or endogenous variables . António and Galvao (2011) M investigated the dynamic 
quantile regression model with fixed-effect panel data, and proposed the panel quantile 
instrumental variable regression method. In recent years, domestic researches and 
applications of panel data quantile regression methods have also begun.  
Luo Youxi and Tian Maozai (2010) discussed the first-order difference quantile regression 
method, fixed-effect transform quantile regression method, and the penalty quantile regression 
method with the introduction of dummy variables, and used the Monte Carlo simulation 
method to perform the analysis under different error distributions. The calculation results are 
compared. In the application of the model, Xie Yunlan et al. (2012) used a quantile regression 
model to investigate the influencing factors of R&D expenditure in my country. Zhang Shuxiao 
et al. (2012) used panel quantile regression to study the relationship between fiscal 
decentralization and economic growth. Wei Xiahai (2009) examines the impact of human 
capital and trade openness on China's total factor productivity based on panel quantile 
regression. Ni Zhongxin et al. (2012) Pi used panel data model quantile regression to study the 
profit growth factors of Chinese commercial banks, and found that with the growth of Chinese 
commercial banks' profits, the profit contribution rate of bank employees and fixed assets 
showed an inverted U-shaped shape. 

4. Establishment and Analysis of the Model. 

4.1. Variable Selection and Data Description. 
Among the explanatory variables,all indicators of household consumption expenditure come 
from the provincial macro annual database of China Economic Net,and all other indicators come 
from the provincial annual database of the National Bureau of Statistics. Since the National 
Bureau of Statistics adjusted the household income and expenditure survey plan in 2014,the 
new and old survey indicators are different,so the statistical data and sample survey data of 31 
provincial administrative regions after the two sessions in 2014 were selected to construct the 
balanced panel data. 
In July 1998, the State Council issued the "Notice on Further Deepening the Reform of the Urban 
Housing System and Accelerating Housing Construction>>. my country's real estate market is 
gradually shifting towards commercialization and monetization. At the same time, housing 
prices are gradually being determined by the market mechanism. The previous data are not 
comparable, so this paper selects a sample of data from 1999 to 2011. In addition, my country 
has a vast land area, and housing prices vary greatly between different cities. Using the national 
average housing prices will conceal a lot of information. Therefore, we select more 
representative data from 35 large and medium cities across the country, obtained from the 
website of the People’s Bank of China. The 1-3 year bank loan benchmark interest rate is the 
nominal interest rate. The actual interest rate variable is obtained by subtracting the CPI of each 
city from the nominal interest rate, and the weighted average is carried out according to the 
actual execution days. The control variables are GDP per capita and construction cost. In order 
to reduce the possible heteroscedasticity and make the estimated parameters more conducive 



Volume 3 Issue 1, 2022 

DOI: 10.6981/FEM.202201_3(1).0069 

568 

Frontiers in Economics and Management 

ISSN: 2692-7608 

to explaining their actual meaning, the natural logarithm of the sequence of housing prices, 
income, GDP per capita, and construction costs is taken. The data comes from the 2000-2012 
"China Statistical Yearbook", "China City Statistical Yearbook" and "China Real Estate Statistical 
Yearbook". 

4.2. Build Panel Quantile Regression Model 
This part builds a panel quantile regression model to conduct an empirical analysis of the 
consumption promotion effect of tax cuts and fee reductions in the context of the new dual-
cycle development. The panel quantile regression model is also a weighted minimization 
residual error that modifies the traditional linear panel model. The regression estimation 
method of the sum of absolute values, in the form of: 

 

         itTitTitTiititTit DXDXY ,),|(   .                                    (1) 

 
Among them: Yit is the explained variable, Xit is the explanatory variable, Dit is the control 
variable, βT and θT are the marginal effect parameters at the Tth quantile, and εT, it is the 
unobserved random item. 
In the traditional mean linear model, all sample points are given the same weight in the 
estimation procedure, so the relative importance of the sample points has nothing to do with 
the position of the sample points in the sequence; and in the quantile represented by equation 
(1) In the numerical model, the relative importance of the sample points is constrained by the 
weight of the sample points in the sequence. The sample points within a given quantile level 
are given a higher weight. 
Therefore, the parameters βT, θT and εT, it are actually conditional estimates under the 
conditions of a given quantile and a sample set {Yit, Xit, Dit}. In the estimation procedure, the 
panel quantile model described by equation (1) is estimated by minimizing the conditional loss 
function in equation (2): 
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Among them: WT is the weight of the quantile of T ∈ (1,2,...,M-1,M);LT is the loss function of 
the panel quantile model parameter estimation, LT is expressed by equation (3): 
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The panel quantile model can not only effectively eliminate the normal distribution assumption 
based on the minimum residual square sum panel model for the unobserved residual items;it 
can also analyze the heterogeneity and adjustment of the parameter values at different 
locations in the sample interval. Direction to better reflect the rich information in the sample 
data set. Therefore, this study chooses the panel quantile model for empirical analysis to 
improve the value and accuracy of the research. 

4.3. Descriptive Statistical Analysis 
First, according to the results of the model operation, analyze the average propensity to 
consume and the average proportion of consumption of non-necessities to determine the room 
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for consumption improvement in my country; then, analyze the proportion of tax revenue and 
administrative fees to the total value of all industry income; Finally, analyze the quantity and 
proportional relationship of each control variable. Specifically, the average propensity to 
consume and the average proportion of consumption of non-essential goods are 0.72 and 0.39, 
respectively, indicating that my country's consumption expansion space is limited but 
consumption upgrade space is large. Secondly, tax revenue accounted for an average of 12% of 
the total value-added of all industries, and administrative fee income accounted for an average 
of 9% of the total value-added of all industries. In addition, in terms of income, the logarithm of 
urban per capita salary is 4.82, and the per capita income of urban residents is 2.59 times that 
of rural villagers; in terms of price, the RPI is 0.96; in terms of urban population, the 
urbanization rate is 58%, and the regional permanent population The logarithm is 3.53, and the 
urban population density logarithm is 3.42. In terms of urban transportation, the number of 
public transportation per capita and the number of private cars per capita are 1.10 and 0.12, 
respectively. In terms of urban employment structure, the proportion of urban manufacturing 
employment is, the proportion of employees in the urban financial industry, the proportion of 
employees in the urban information and communications industry, and the proportion of 
employees in the urban science and technology R&D industry were 21%,2%,4%, and 2% 
respectively; in terms of new consumption patterns, the per capita express delivery volume was 
19.91, But the difference between the samples is large. The minimum value of the sample is 
only 0.99, the maximum value is 176.23, and the standard deviation is 31.80. In terms of R&D 
expenditure, the log value of R&D full-time equivalent is 4.55. 

5. Research Conclusions and Policy Implications 

Based on the theoretical analysis of the relationship between income, interest rates and housing 
prices, as well as the empirical analysis of sample data from 35 large and medium-sized cities, 
this paper draws the following conclusions: 
1) In my country, high demand driven by rising incomes plays an important role in rising urban 
housing prices. In effect, the rise in urban housing prices is largely determined by demand. The 
per capita disposable income of urban residents across the country has increased from 5425 
yuan in 1998 to 24565 yuan in 2012. The continuous increase in income has created effective 
market demand. The reason for the soaring housing prices in cities in my country is largely due 
to the huge demand groups, especially for first- and second-tier cities. Especially in the first-tier 
cities such as Beijing and Shanghai, the level of development is relatively high, the advantages 
of industrial agglomeration and talent agglomeration are obvious, they can provide many 
employment opportunities and relatively high wages, and attract a large number of migrants. 
Coupled with the peak of buying houses after marriage in the 80s and 90s, and the proportion 
of only children in this age group is increasing, the parents can gather the power of the whole 
family to buy houses, which has led to a continuous increase in the rigid demand for urban 
housing and the demand for improvement. Therefore, measures should be taken to increase 
housing supply in large and medium-sized cities while appropriately adjusting housing types 
to alleviate the excessively rapid rise in housing prices caused by the strong demand in these 
cities.  
2) There is a positive correlation between interest rates and housing prices, but the regression 
coefficient is not significant. This shows that my country's solely relying on interest rate policies 
to regulate housing prices is largely ineffective. The reason is that large developers often get 
the support of the government and banks and are not too worried about the source of funds. 
Many small and medium-sized developers have always had difficulty in obtaining loans from 
banks, so they often obtain funds through private loans. The interest rate of private financing 
is generally much higher than the current rate. Therefore, a small increase in interest rates will 
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not have much impact on them. Therefore, the interest rate determination mechanism should 
be reformed, and interest rate marketization should be realized finally, so that interest rates 
can really play a role.  
3) Judging from the parameter estimation results of the panel quantile regression model, the 
effects of various factors on housing prices in different cities are not consistent. Therefore, 
different cities should consider their own income level and economic development level when 
formulating real estate control policies, and formulate relevant real estate policies that suit 
their own characteristics. For example, developed cities should focus on increasing the supply 
of commercial housing to meet increasing demand. The relatively backward cities should 
accelerate the realization of industrial upgrading, provide more employment opportunities, 
and increase the income level of urban residents as soon as possible. 
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