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Abstract: To avoid the effects of systemic financial risks caused by extreme fluctuations in housing price, the Chinese government has been exploring the most effective policies for regulating the housing market. Measuring the effect of real estate regulation policies has been a challenge for present studies. This study innovatively employs big data technology to obtain Internet search data (ISD) and construct market concern index (MCI) of policy, and hedonic price theory to construct hedonic price index (HPI) based on building area, age, ring number, and other hedonic variables. Then, the impact of market concerns for restrictive policy, monetary policy, fiscal policy, security policy, and administrative supervision policy on housing prices is evaluated. Moreover, compared with the common housing price index, the hedonic price index considers the heterogeneity of houses and could better reflect the changes in housing prices caused by market supply and demand. The results indicate that (1) a long-term interaction relationship exists between housing prices and market concerns for policy (MCP); (2) market concerns for restrictive policy and administrative supervision policy effectively restrain rising housing prices while those for monetary and fiscal policy have the opposite effect. The results could serve as a useful reference for governments aiming to stabilize their real estate markets.
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1  Introduction

The real estate industry is an important link among many industries in China's national economic development. Owing to its high correlation and strong driving force, it has become one of the most important industries in China. To avoid excessive housing price fluctuations caused by systemic financial risks, the government has been exploring policies for regulating the housing market, including fiscal, monetary, and purchase restriction policies. For example, in 2010, the “purchase restriction order” was first introduced, which aimed to prevent the rapid rise of house prices by restricting purchase qualifications. In 2015, “destocking” was proposed to reduce real estate inventory. In 2017, the “317 New Deals” was proposed in Beijing, with stricter purchase restrictions. In 2021, Hangzhou issued restriction of “sales and purchase” to strengthen the real estate market regulation. Although the government employs an intensive regulation policy on housing prices, the effect of the policy does not reach expectations [1]. Simultaneously, the recent outbreak of the epidemic caused a long-term impact and greater pressure on the housing market in China. Therefore, implementing effective real-estate regulation policies is crucial.

Real estate regulation policies are crucial in the housing market [2]. Market participants can easily and instantly obtain relevant policy information through the internet. The impulse of policy information causes psychological changes in market participants, affecting their decision-making and affecting housing prices. Market participants’ concerns regarding policy information are important indicators reflecting the psychological changes of participants [3]. Thus, market concerns for policy (MCP) affect housing prices.

Internet search data (ISD) has a high prediction accuracy, is timely, and its samples exhibit obvious statistical significance. ISD can compensate for the hysteresis of traditional methods owing to its timeliness and can reflect the information of market concern [4,5]. Simultaneously, hedonic price theory (HPT) can remove the influence of characteristic changes from housing prices and obtain price changes caused by market supply and demand so it can better reflect housing price fluctuations. Therefore, ISD is selected as the measure of MCP, and hedonic price index (HPI) is selected as the housing price index, achieving the purpose of evaluating the impact of market concerns for policy on housing prices. Simultaneously, by analyzing their relationship, the impact of policies on housing prices could be reflected from a unique perspective, providing new perspective for estimating the impact of real estate policies.

2  Literature Review

Given the important role policies play in the real estate market, the regulatory effects of real estate policies have received extensive attention. Most scholars have conducted research on the effectiveness of both monetary and restrictive policies. As an essential macro-control policy, monetary policy works primarily through adjustment of interest rates and credit instruments. Iacoviello [6] studied the real estate markets of six European countries (France, Germany, Italy, Spain, Sweden, and Germany) and found that negative monetary policy had a significant negative impact on the market, and monetary policy shocks were crucial in driving housing price volatility in the short term. Research on the Norwegian [7] and on the South African [8] markets proved that loose monetary policy increased housing prices. Hasan et al. [9] considered the UK real estate market as the research object and believed that monetary policy tools, such as interest rate and credit scale, had a significant impact on housing prices. Yu et al. [10] found that a low mortgage interest rate was the most important factor in the soaring housing prices in Taipei; for every 1% increase in interest rate, housing prices fell by 5% to 17%. China has employed rigorous regulatory measures aimed at reducing speculative investment demand and curbing rising housing prices. Beijing was the first city to implement a purchase restriction policy. Scholars have argued on the effectiveness of the purchase restriction policy. Sun et al. [11] used Beijing as a sample to establish a breakpoint regression model, proving that purchase restriction policy in Beijing reduced resale prices by 17%–24%. Wu et al. [12] used data from 70 cities in China and proved that purchase restriction policy had a significant impact on housing prices and transaction volumes. However, some scholars have denied the effectiveness of restrictive policies. Cao et al. [13] performed a breakpoint regression based on the data of 70 Chinese cities. They concluded that although purchase restriction policy caused a sharp drop in housing prices and transaction volume, it had no significant effect on curbing the real estate bubble [13]. Jia et al. [14] found that purchase restriction policy in Guangzhou positively impacted housing prices based on housing resale transaction data, which was far from the expectations of policymakers. Some scholars have also studied the influence of other types of policies on the housing market. Magliocca et al. [15] studied the influence of land policy on real estate developers. Jiang et al. [16] simulated the effects of social welfare housing policy. The results showed that owing to rapid urbanization and improvement of living conditions, this type of policy could meet the growth of housing demand and therefore effectively alleviate price increase in the real estate market [16].

Most studies on real estate policies are based on historical data [17], and only a few studies have utilized ISD. Historical data have a certain lag, but ISD is timely and can reflect netizens’ concerns on policies and reflect their behavioral trends in reality [18]. Many scholars have employed ISD to build agents of market concerns for the stock market and crude oil market and achieved good results. To forecast the stock market, Vozlyublennaia et al. [19] built an agent of attention by searching the index and analyzing the relationship between attention and short-term index returns. They thought that the increase in investor attention improved market efficiency and led to short-term index returns, and when index returns were impacted, attention also changed [19]. The volume of Internet searches on the market included relevant information that investors prioritized [4,20]. For the crude oil market, Yao et al. [21] and Guo et al. [3] used the Google Trends Index to construct a timely and clear proxy for investor attention and studied the influence mechanism of consumer attention and crude oil prices. Ji et al. [22] constructed four types of oil-related event attention agents using the Google Trends Index to study the impact of four oil-related events on oil prices. Studies on the impact of policies using the ISD have been made. Wang et al. [2] believed that an Internet search was the best way for investors to obtain relevant policy information, which could reflect real estate control policies and investor concerns and expectations on the real estate market in time. They analyzed the relationship between ISD for policy-related keywords and the volume of housing transactions to study the effects of policies [2]. Zhang et al. [23] considered that a significant positive correlation was found between online search information and the effectiveness of science and technology innovation policies. Additionally, many researchers have studied the impact of real estate policies on housing prices, but most studies used official housing price data [24]. This type of data ignored the heterogeneity of houses and did not exclude housing price changes caused by heterogeneity. Therefore, adjusting housing price data is necessary. As HPT is the most widely used quality adjustment method [25], this study employs the method to compile housing price data.

In summary, the impact of real estate regulation policies on the real estate market is complex and involves various ways of action. Studies on real estate regulation are limited in three respects: first, in terms of the types of policies, many scholars have studied the impact of monetary policy and restrictive policies. However, there are few studies on security, fiscal, and administrative supervision policies. Second, on data used in the research, most studies use historical statistical data to study the effect of policy regulation, and few studies have used ISD to conduct research. Third, most of the literature in this field uses official housing price data and does not consider the impact of the heterogeneity of houses on prices. Therefore, this study innovatively uses big data technology to construct a market concern index (MCI) of policy and compile HPI, which considers the heterogeneous characteristics of houses and studies the MCI of monetary, restrictive, security, administrative supervision, and fiscal policies on hedonic prices. Additionally, as Beijing's market provides more evidence on the relationship between the real estate market and policies, this study uses the province's real estate market to explore the effects of regulation policies.

3  Economic Model

This study uses big data technology to obtain ISD and study the impact of MCP on housing price fluctuations. Using ISD can make real-time judgments on the role of the MCP and avoid the hysteresis of historical data. Additionally, considering the heterogeneity of houses on building age, traffic, number of floors, and other characteristics, this study compiles HPI to separate price changes caused by house quality from total price fluctuations, which helps us correctly judge the fluctuation of housing prices and provides a reasonable basis for policy regulation.

Internet search is the best way for both supply and demand sides to obtain policy information, and ISD can reflect the concerns and expectations of both sides in time [2]. Considering the above situation, this study establishes the MCI of policy based on Internet search. By studying the impact of MCP based on ISD on housing prices, policy effectiveness can be reflected from a unique perspective. This section theoretically analyzes the framework of the relationship between MCP and policy effectiveness. Framework composition is based on an analysis of the following three aspects:

(1)   The response of housing buyers and real estate companies to real estate regulation policies determines the impact of the policy. The rational expectation theory holds that in economic activities, people expect prices before entering the market according to the information of past price changes. Buyers and enterprises are macroeconomic policy adjustment targets and actively influence the formulation of macroeconomic policies with their own rational expected economic behavior. Their response to macroeconomic policies determines the effects of these policies.

(2)   Internet search behavior can be understood as a response to policy demand objects after the policy has produced effects. The policy effect is produced after the real estate regulation policy is promulgated. The real estate market changes and relevant personnel in the market need to gather information. Online search is the most effective way for both supply and demand parties in the real estate market to obtain policy information. More market-related personnel can obtain relevant policy information through online search.

(3)   ISD can reflect the actual wishes of the actors and the information of MCP. Internet search behavior generates the ISD, and the data can reflect the attention of policy demand objects on the policy. By assessing the relationship between ISD and the real estate market, the impact of real estate policies on the real estate market can be emphasized from a unique perspective.

Based on this, this paper establishes a framework for the relationship between MCP and policy effectiveness. The specific theoretical framework is shown in Fig. 1.
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Figure 1: Theoretical framework diagram

3.1 Constructing Market Concern Index of Policy

The keyword dimensionality of real estate policies is relatively high, so it is necessary to reduce the dimension or classify it. According to researches of scholars on actual estate-related policies and the attributes of keywords, this paper divides real estate policies into five categories and focuses on the impact of market concerns for restrictive policy, monetary policy, security policy, fiscal policy, and administrative supervision policy. This paper performs the following steps to filter keywords and collect the ISD of keywords to represent the interest and search behavior of the housing market for real estate policies.

(1)   Establish an initial keyword database. This paper first combines expert experience to mine keywords and use the keyword recommendation function of the Baidu Index to obtain a total of 60 non-repetitive keywords and form the initial keyword vocabulary, as shown in Table 1.

(2)   Check the ISD of keywords. Manually check the data of selected keywords. Since Baidu Index does not provide search information for keywords with very few search volumes, it is necessary to check all keywords to ensure that the Baidu Index of the keyword is available for download, and remove keywords without Baidu Index.

(3)   Estimate the correlation between ISD and HPI. Drawing on the practice of [26], this paper calculates the correlation coefficient between the HPI and the Baidu Index of keywords in the lag order 0–6 to select keywords. A correlation coefficient of 0.5 or higher indicates that the independent variable reflects the characteristics of the dependent variable [27]. Therefore, this paper uses 0.5 as the correlation coefficient threshold between the actual estate policy keyword and the hedonic price to filter the keywords.
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After filtering the keywords, the MCI of policy is synthesized. The principal component analysis method (PCA) proved to be an effective tool for transforming various search engine data into comprehensive indicators [28,29]. Therefore, this paper synthesizes five types of policy attention indicators through PCA. The basic principle of PCA is to transform the original numerous related variables into a set of unrelated new variables through orthogonal transformation. These variables are linear combinations of the original variables. The mathematical model of PCA is:

{z1=u11X1+u12X2+…+u1pXpz2=u21X1+u22X2+…+u2pXp…zp=up1X1+up2X2+…+uppXp(1)

Based on the research of [28] and [21], this paper selects the first k(k<m) principal component of the original keyword search information, and the accumulated variance contribution rate is above 80%. Besides, the indicators are constructed in the form of linear combinations.

3.2 Constructing Hedonic Price Index

The correct judgment of housing price fluctuations is the foundation for formulating, implementing, and evaluating real estate policies. Therefore, the HPI is used to compile housing price indexes, improving the judgment of housing price fluctuations and providing a reasonable basis for policy regulation. The traditional method obtains housing price indexes by collecting housing price data in the housing market and calculating the average price ratio in different periods. The price change rate calculated by HPI includes the price difference caused by different characteristics of houses [25], ignoring the heterogeneity of houses. The compilation of HPI requires two steps as follows. First, this paper should establish a hedonic pricing model, carry out regression estimation, and screen out essential variables. Second, based on the regression results of the hedonic pricing model, this paper yields the price index by employing the conventional price index calculation method.

Hedonic variables can be divided into four categories: basic construction characteristics (such as building type, area, height, orientation, floor, etc.), neighborhood characteristics (such as plot ratio, afforestation, style, life, education, health care packages, etc.), location characteristics (such as administrative division, traffic condition, CBD distance, etc.) and transaction characteristics (for example, the method of payment, completed housing or pre-sale housing, transaction time, etc.). Based on the research on hedonic prices in domestic and foreign literature, this paper selects appropriate hedonic variables in combination with the specific situation in Beijing. The implied price of hedonic variables is mainly yielded through the linear regression of each variable. Moreover, the linear regression model assumes that the implied price is constant in a period of time, and the regression equation is:

ln⁡pi,t=β0,t+∑j=1kβj,tZi,j,t+Xi,t(2)

According to the calculation method similar to the traditional Laplace index, the HPI of the fixed comparison period is calculated as follows:

Ibt,t−1=∏i=1n[p^i,t(Zi,t−1)]1/n∏i=1n[p^i,t−1(Zi,t−1)]1/n=exp⁡1n∑i=1n(β^0,t+∑j=1kβ^j,tZi,j,t−1)exp⁡1n∑i=1n(β^0,t−1+∑j=1kβ^j,t−1Zi,j,t−1)(3)

Similarly, according to the calculation method similar to the Pap index, the fixed reporting period features remain unchanged, and the price index Ict,t−1 with fixed reporting period features was calculated.

Similarly, the Fisher index is:

IFt,t−1=(Ibt,t−1×Ict,t−1)1/2(4)

The Fisher index takes the geometric mean of the fixed comparison period index and the fixed reporting period index, makes comprehensive use of the information of the comparison period, and has good economic and axiomatic characteristics.

3.3 The Impact of Market Concerns for Policy on Housing Prices

To examine the attention effect on housing prices, this paper constructed a panel regression model based on Internet search data and hedonic price index, as shown below:

HPIt=β0+β1∗RESt+β2∗MONt+β3∗SECt+β4∗FINt+β5∗ADMt+α1GDPt+α2Volumet+α3Landt+α4Areat+εt(5)

The market concern index of restrictive policy, monetary policy, security policy, fiscal policy, and administrative supervision policy, respectively, indicates market concerns for corresponding real estate policies, respectively. Furthermore, GDP,Volume,Land,Area represent per capita GDP, housing transaction volume lagging one period, average land transaction price, and housing sales area [30–35]. HPI represents the hedonic price index. All the data come from the Choice database. The coefficients in the model are estimated by the OLS method. Since this paper aims to analyze how the MCP affects housing prices, this paper considers the factors that influence the fundamentals of housing prices as well as macroeconomic factors.

4  Empirical Results

4.1 Market Concerns for Real Estate Policy

Baidu, China's largest search engine provider, leads the country's online search market and is becoming an important data source for scholars studying the Chinese market [36]. The Baidu Index database (http://index.baidu.com) contains search information from 01 January, 2011. Hence, the ISD used in this study was obtained from the index. User attention logged in the Baidu Index is based on search volume from tens of millions of Internet users in Baidu. Using our specific keywords as the object, we calculated the weighted sum of the search frequency of each keyword in the Baidu search and displayed the index in a graph. The Baidu Index of keywords is an absolute value, and it does not change over time. Our study first collects user attention data of each keyword on the Baidu Index from 01 February, 2016, to June 30, 2019.

After downloading and checking the Baidu Index of keywords, this study uses a correlation coefficient to screen keywords (Table 2). Among search keywords in the restrictive policy category, “household registration” had the largest absolute value of correlation coefficients (−0.636), showing a significant negative correlation. Purchase restriction policy, being the most stringent regulation policy, limits purchase qualification of nonregistered residents. The correlation coefficient of the keyword “household registration” indicates that hedonic price will fall as the number of searches for “household registration” increases. In administrative supervision policy, the absolute value of the correlation coefficient of the keywords “supply-side reform” and “destocking” is 0.739 and 0.764, respectively, showing a significant negative correlation. Supply side reform is an important reform measure proposed by the national government in November 2015, and destocking of the real estate market is one of the most important tasks of supply side reform. The results show that with increases in the search volumes of “supply-side reform” and “destocking”, hedonic price decreases.
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Finally, this study synthesizes the MCI of five types of policies through PCA, and the accumulated variance contribution rate was above 80%. Fig. 2 shows the synthetic indices. The five indexes present a cyclical trend, peaking in February 2016, March 2017, March 2018, and May 2019. The housing market was relatively flat during the Spring Festival and began recovering after the period, reaching a peak in the search volume.
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Figure 2: Market concern index of policy

4.2 Hedonic Price Index

Lianjia occupies more than 50% of the secondhand housing market in Beijing and ranks first among intermediary agencies. Hence, the company's secondhand housing transaction records have strong representativeness [37]. Fangtianxia, a comprehensive information website having the largest amount of information and number of users, contains housing market information for 651 cities. Using transaction data from the two websites, combined with GIS geographic information, this paper obtained the hedonic variable data by compiling a Python web crawler. The sample of this paper covered a time span ranging from January 2016 to June 2019, with a total of 59,692 data points. January 2016 was used as the base period for compiling the HPI of secondhand houses in Beijing.

First, this paper screens out important hedonic variables through the stepwise regression method, as shown in Table 3.
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According to formulas (2)–(4), this paper compiles the HPI of a fixed comparison period, fixed reporting period, and Fisher index. Compared with the HPI of the fixed comparison and fixed reporting periods, the Fisher index has good economic and axiomatic characteristics. Therefore, this study focused on analyzing the impact of MCP on the Fisher index.

4.3 The Impact of Market Concerns for Policy on Housing Prices

In this section, this paper analyzes the impact of MCP on housing prices. First, the long-term interaction between MCP and housing prices is estimated by using the Granger test. Then, economic models are built to study the specific impact of MCP on housing prices and verify the stability of the model. Excluding the policy concern index, all variables are logarithmic; Table 4 shows the results of the stationarity test. All variables passed ADF and PP tests.
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4.3.1 Granger Test

This study follows the work of [38] and employs the Granger test to test whether long-term interaction exists between MCP and housing prices (Table 5). First, the results show that the Granger bidirectional causality between market concerns for restrictive, monetary, and fiscal policies and hedonic prices is at the 10%, 1%, and 5% levels, respectively. Second, the Granger one-way causal relationship from market concerns for administrative supervision policy to hedonic price and from hedonic price to market concerns for security policy is verified at the 1% and 5% levels, respectively. Therefore, market concerns for restrictive, monetary, fiscal, and administrative supervision policies are reasons for the hedonic price. Our results provide innovative evidence of the effect of MCP on housing prices.
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4.3.2 Analysis of the Impact of Market Concerns for Policy on Housing Prices

This study used COH, REH, and FIH as the dependent variables, and these variables reflect the market supply and demand situation. The MCI of policy is considered the independent variable, and control variables were added for the regression analysis. The least-squares method was used for estimating the parameter. Additionally, the AIC criterion is used to determine the optimal lag of the MCI of policy [39]; hence, this study chooses Lag 3. All variables passed the ADF and PP tests; Table 6 presents the results.
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The Fisher index has several advantages compared to the other three hedonic price types. Therefore, this study focuses on analyzing the influence of MCP on the Fisher index. Table 6 draws the following three conclusions according to the coefficient. First, the coefficients of RES, SEC, and ADM are negative, indicating that with the increase in marker concerns for these three types of policies, hedonic price decreases. Restrictive policies, such as the purchase restriction policy, aim to curb the overheated housing market and prevent prices from rising too fast by limiting conditions for purchase. Administrative supervision policies could regulate the housing market through administrative examination, approval, and other measures. In recent years, the government introduced a “destocking” policy to match housing demand with housing supply and prevent excessive speculation. Security policy improves housing supply through public rental housing, affordable housing, and other measures to ensure that special groups can “have a place to live”. From the results, market concerns for restrictive and administrative supervision policies can effectively curb excessively rapid rise of housing prices. As the security policy is only for special groups, the market concerns for security policy do not have a significant impact on the overall housing market.

Second, the coefficients of MON and ADM are positive, indicating that with the increase in market concerns for these two types of policies, hedonic prices increase significantly. Fiscal policy mainly aims to regulate and control taxation. Fiscal policies, such as land value-added tax and other real estate taxes and fees, affect cost of real estate enterprises and thus affect hedonic prices. Monetary policy is the key driving force for change in real estate prices in China [39]. Interest rates and money supply are two important monetary policy tools; low interest rates and rapid money supply growth accelerate housing price growth [39]. The money supply in China increased by 28.155% from 2016 to 2019, and the People's Bank of China (PBOC) cut the benchmark loan rate in 2019. During the study period, PBOC adopted a loose monetary policy, and the market concerns for monetary policy significantly increase hedonic price at the 5% level (Table 6), which is consistent with the actual housing market.

Third, considering the absolute value of the coefficient, RES and ADM have a larger coefficient, and the market concerns for these two types of policies have greater influence on hedonic prices. Among the many real estate regulation policies issued, purchase restriction policy is the most stringent regulation policy. Housing prices showed a rapid rise from February 2016 to March 2017. The “317 New Deal” was released during the rise of the real estate market, and the level of housing prices was restored smoothly. This restrictive policy had immediate effect. Since the administrative supervision policy on “supply-side reform” and “destocking” was issued in 2015, inventory destocking of the real estate market in Beijing has been shortened and is an effectively satisfied part of the housing demand.

From the regression results of the COH and REH, the positive/negative and significance of coefficients are consistent with the regression results of the FIH. This content is based on an analysis of hedonic prices. To test model robustness, this study examines the influence of the MCI of policy on two types of classifications of new/secondhand houses and different areas of secondhand houses. All variables pass the ADF and PP tests (Tables A1 and A2). The different types of price indexes in Beijing are considered dependent variables, and the MCI of policy is considered an independent variable for regression. Table 7 lists the results.
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The results of Table 7 imply that the negative effects of market concerns for restrictive and administrative supervision policies and the positive effects of market concerns for fiscal policy remain significant. The effect of market concerns for monetary policy on housing prices decreased significantly. The impact of market concerns for restrictive policy on the growth of both new and secondhand housing prices is significant at the 1% level and has significant impact on secondhand houses compared to the impact of market concerns for administrative supervision policy.

5  Conclusions and Recommendations

The healthy functioning of the real estate market has become an important economic and social issue. Governments are responsible for stabilizing the market and introducing real estate regulation policies to correctly guide residents’ housing consumption and promote the long-term and healthy development of the housing market. Policy effects are closely related to market participants’ expectations, and MCP reflects real estate market participants’ expectations of policy. This study analyzes the relationship between MCP and housing prices, reflecting the impact of policies on housing prices from a unique perspective. First, based on big data technology, this paper collected the ISD of related keywords of the real estate regulation policy from February 2016 to June 2019. The MCI of policy is constructed using the Baidu Index and PCA. Using crawler technology and geographic information system (GIS), this paper collected secondhand housing transaction data and constructed the hedonic price index. This type of price reflects pure price fluctuations under different qualities in different periods, which is helpful to judge housing price volatility correctly. The impact of the MCP on housing price fluctuations was then measured. Additionally, the stability of the model was tested using official house price data.

The results show that, first, a two-way Granger causality between MCP and housing prices exists. This indicates that changes in MCP lead to changes in housing prices and vice versa. The real estate market has become a “policy market”, which is deeply affected by government intervention. Second, market concerns for restrictive and administrative supervision policies effectively reduced housing prices, while market concerns for monetary and fiscal policies effectively increased housing prices. Restrictive policy curbs speculative demand by limiting the purchase eligibility of nonregistered residents. The administrative supervision policy aimed to match market supply and demand, while issuance of monetary policy and fiscal policy adheres to the national economic development plan. The results of these policies remain consistent with the expectations of policy effects. Additionally, the increase in market concerns for the purchase restriction policy can effectively restrain the price growth of new and secondhand houses. This research is of great significance in judging the effect of relevant policies on the housing market, predicting the actual change trend of the market, and providing a reference for the government to stabilize the market. Based on the results, this paper proposes the following policy recommendations:

(1)   Formulate a reasonable policy based on the overall effect of multiple policies. Different types of real estate policies may play the opposite role. For example, restrictive policies restrict the conditions for buying houses, curb speculation and prevent the real estate market from overheating. However, the security policy increases the housing supply by providing welfare housing for special groups. Due to the increase in supply, security policies will increase the heat of the real estate market, contrary to restrictive policies. Therefore, balancing security policies and restrictive policies is necessary to give full play to the best policy effects. On the one hand, it is necessary to “no speculation in housing” to combat real estate speculation. On the other hand, it is necessary to “ensure houses” to ensure basic living needs, and to play the role of the restriction on sales while curbing speculation to the greatest extent.

(2)   Based on the duration of policy effects, the real estate policy will be regularly adjusted. The effect of real estate policy regulation and control varies with the lag period. It can be seen from the research results that the three-phase lagging MCP has exerted better results. Therefore, real estate policies need to be adjusted regularly to maintain the regulatory effects of real estate policies.

(3)   Focus on formulating restrictive policies and administrative supervision policies. From the research results, restrictive policies and administrative supervision policies have the greatest impact on housing prices. Therefore, they are the two types of policies that should be focused on. Restrictive policies are the first-class medicine in the real estate market, which can play a role in restraining the rise of house prices quickly by limiting the qualification of purchasing houses. Administrative supervision policies such as “destocking” can fundamentally adjust the supply and demand. Policymakers should focus on formulating two types of policies to keep the real estate market stable and healthy.
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Table 1: Initial search keyword library

Policy type

Restrictive policy

Monetary policy

Security policy

Fiscal policy

Administrative supervision policy

Keywords

Purchase restriction, purchase restriction policy, limited-price
housing, household registration, education, talents,
domiciliary register, school district housing, property rights,
mortgage, down payment, down payment for the second suite

Mortgage loan rate, loan interest rate, financing, benchmark
interest rate, provident fund loan, interest rate adjustment,
housing loan, deposit reserve

Shantytown renovation, no speculation in housing, stabilizing
housing prices, stabilizing expectations, stabilizing land prices,
long-term mechanisms, same right to rent and sale, policy
implementation in different cities, house leasing, social
housing, housing for living, economical housing, low-rent
housing, livable city, public rental housing, two-limit housing,
characteristic town

Property tax, deed tax, stamp tax, land value-added tax,
income tax, land transfer fee, business tax

House purchase contract, house registration, commercial
conversion, land transfer, urbanization, urbanize, destocking,
pre-sale permits, commercial housing sales management
measures, supply-side reform, public opinion orientation, land
management law, housing price regulation, supply-side, real
economy, real estate registration
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Table 3: Filtering results of hedonic variables

Type of hedonic variables

Geographical factors

Building structure

Neighborhood environment

Hedonic variables

Loop

Distance from the nearest restaurant
Distance from the nearest park

Construction area

Whether it is a slab or not
Whether it is a tower or not
Whether it is plain or not
Whether it is hardcover or not
Building age

Community property fee

Is there an elevator or not
Number of subways
Number of bus stops
Number of restaurants
Number of parks

Number of hospitals

Parameter estimation P-value

—0.175
0
0

0.01

0.102
0.067
0.108
0.194
0.007

—0.033
0.188
0.057
0.006
0.019
0.015
0.023

<0.000
<0.000
0.003

<0.000
<0.000
0.001

<0.000
<0.000
<0.000

<0.000
<0.000
<0.000
0.084

<0.000
<0.000
<0.000





OEBPS/Images/CMES_18437-fig-1.png
the release of real
estate policy

restrictive
policy

monetary
policy

security
policy

fiscal
policy

administrative
supervision
policy

—*

L

change
Internet search - affect
. p expectation of
behavior of market — . — supply
. suppliers
suppliers
create
construct affect
Internet search data —| policy attention — hedonic prices «— housing prices
create
change affect
Internet search expectation of
behavior of market — P — demand
demanders
demanders






OEBPS/Images/table-8.png
Table A1: ADF test results

Symbolic representation ADF MacKinnon P-value ADF test result
t-stat 1% 5% 10%

Beijing Second-hand housing price index:  —4.390 —3.662 —2.960 —2.619 0.002 smooth

more than 144 square meters

Beijing Second-hand housing price index:  —5.400 —3.639 —2.951 —-2.614 0.000 smooth

90-144 square meters

Beijing Second-hand housing price index:  —5.204 —3.639 —2.951 -2.614 0.000 smooth

90 square meters and below

Residential prices in Beijing —17.089 —4.253 —-3.548 —3.207 0.000 smooth

Second-hand residential price Index in —5.057 —4.285 -3.563 -—3.215 0.002 smooth

Beijing

New commercial residential price Index —5.406 —4.205 -3.527 -3.195 0.000 smooth
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Table 6: Regression results of the MCI of policy and hedonic price

RES

MON

SEC

FIN

ADM

GDP

Volume

Land

Area

Note: The values in parentheses are P values.

COH

—0.057**
(0.004)
0.036"
(0.012)

—0.460"
(0.004)
0.035
(0.325)
0.026
(0.590)
0.044
(0.218)

REH

—0.042**
(0.007)
0.016

—0.523"
(0.000)
0.040
(0.165)
0.064
(0.114)
0.053*
(0.069)

FIH

—0.049**
(0.004)
0.026**
(0.038)
—0.003
(0.854)
0.041%**
(0.006)
—0.070**
(0.000)
—0.491**
(0.001)
0.037
(0.234)
0.045
(0.301)
0.048
(0.126)
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Table 4: Stationarity test results

Variable Meaning of variable ADF PP

RES MCI of restrictive policy —3.884** —3.917*
MON MCI of monetary policy —2.728%* —2.699**
SEC MCI of security policy —2.794** —2.794%**
FIN MCI of fiscal policy —5.118%* —5.118"*
ADM MCI of administrative supervision policy —2.994+* —2.499*
COH Hedonic price index of fixed comparison period —3.654"** —3.774"*
REH hedonic price index of fixed reporting period —3.978%* —3.978**
FIH Fisher index —3.844* —4.013*
GDP per capita GDP in Beijing —3.205* 3.362%
Volume Housing turnover in Beijing —3.316* —3.316*
Area Sales area of houses in Beijing —3.824* —3.961*
Land Land transaction average price in Beijing —4.154 —3.980*

Note: *, ** and *** denote the significance at 10%, 5%, and 1% levels, respectively, and *, **, and *** have the same meaning
in other tables.
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Table A2: PP test results

Symbolic representation PP MacKinnon P-value PP test result
t-stat 1% 5% 10%

Beijing Second-hand housing price index: ~ —5.589 —3.606 —2.937 —2.607 0.000 smooth

more than 144 square meters

Beijing Second-hand housing price index: ~ —5.657 —3.606 —2.937 —2.607 0.000 smooth

90-144 square meters

Beijing Second-hand housing price index: ~ —5.407 —3.606 —2.937 —2.607 0.000 smooth

90 square meters and below

Residential prices in Beijing —-5.877 —=3.606 —2.937 —=2.607 0.000 smooth

Second-hand residential price Index in —-5.694 —-3.606 —2.937 —=2.607 0.000 smooth

Beijing

New commercial residential price Index —5.981 —3.606 —2.937 —2.607 0.000 smooth
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Table 7: The results of the robustness test

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
RES —0.023"* ~0.020** —0.023** —0.017*** —0.022* —0.018***
(0.004) (0.007) (0.003) (0.000) (0.004) (0.003)
MON ~0.002 ~0.004 ~0.001 0.002 —0.002 0.003
(0.752) (0.482) (0.876) (0.457) 0.714) (0.460)
SEC 0.004 0.006 0.001 0.004 0.003 —0.005
(0.592) (0.408) (0.887) (0.387) (0.662) (0.384)
FIN 0,023 0022+ 0,025+ 0.015"* 0.0247% 0.017%**
(0.001) (0.001) (0.000) (0.000) (0.001) (0.001)
ADM ~0.019"* ~0.020* —0.023** —0.018"** —0.021%% —0.020"**
(0.018) (0.012) (0.004) (0.000) (0.007) (0.002)
GDP —0.261""* —0.250** —0.266"** —0.100*** —0.260*** —0.084*
(0.000) (0.000) (0.000) (0.005) (0.000) (0.074)
Volume 0.024% 0.029% 0.029"* 0.010 0.028* 0.017
(0.093) (0.042) (0.038) (0.214) (0.047) (0 119)
Land 0.029% 0.027% 0.030"* 0.012 0.029%
(0.046) (0.053) 0.037) (0.129) (0.043) (0 107)
Area 0.067°* 0.058*+ 0.0617+* 0.026" 0.061°* 0.025
(0.002) (0.005) (0.003) (0.020) (0.003) (0.103)

Notes: The values in parentheses are P values.
The dependent variables in Models 1-6 are Beijing second-hand housing price index: 144 square meters above, Beijing
second-hand housing price index: 90-144 square meters, Beijing second-hand housing price index: 90 square meters and
below, Beijing: housing price index, Beijing: second-hand housing price index, Beijing: new commercial housing price index,
respectively.
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Table 2: The maximum correlation coefficient of keywords

Policy

Restrictive policy

Monetary policy

Security policy

Administrative supervision policy

Fiscal policy

Keywords

House purchase restriction policy

Household registration
Property rights

Down payment for second suite

Mortgage loan rate
Benchmark interest rate
Provident fund loan
Housing loan

Shanty town renovation
House leasing

Housing for living
Low-rent housing
Characteristic town
House purchase contract
Land transfer
Urbanization
Destocking

Pre-sale permits
Supply-side reform
Land management law
The supply side

Real economy

Real estate registration
Land value-added tax
Land transfer fee
Business tax

Correlation coefficient

—0.599
—0.636
—0.502
0.595

0.527
0.538
0.558
0.570

0.572
0.546
0.596
0.582
0.545
0.508
—0.710
—0.650
—0.764
0.587
—0.739
0.570
—0.632
0.621
—0.611
0.597
0.645
—0.775
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Table 5: Granger causality test results

Lag F value P-value Lag F value P-value
RES — FIH 3 18.030 0.000¢ FIH — RES 3 7.121 0.068"
MON — FIH 3 12.160  0.007¢ FIH - MON 3 22.231 0.0004
SEC — FIH 3 1.101 0.777 FIH — SEC 3 9.432 0.024¢
FIN — FIH 3 8.542 0.036¢ FIH — FIN 3 15.591 0.0014
ADM — FIH 3 11.809  0.008¢ FIH > ADM 3 4.815 0.186

and ® denote the significance at 1%, 5

and 10% levels, respectively.
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