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Scienti�c measurement of the appreciation eect of house prices after the installation of elevators in old residential areas would
help build a reasonable urban renewal investment mechanism. Based on the transaction data of second-hand houses in old
residential areas with elevators installed in Beijing from 2016 to 2021, a multiperiod DID model is constructed to measure the
appreciation eect, dynamic eect, and heterogeneity eect brought by the installation of elevators and to explore the mechanism
of the appreciation eect. �e research results show that, overall, the installation of elevators boosts the house prices of the entire
community, and the appreciation eect appears in advance due to good market expectations. However, the eect of house prices
varies by �oor. �e higher the �oor, the greater the appreciation of house prices, while low-rise residential buildings are de-
preciated by the installation of elevators. Mechanistic research shows that the appreciation of house prices on high �oors is mainly
due to the improvement in the living environment, and factors such as noise and poor lighting lead to depreciation on lower �oors.
�e results of quantile regression analysis show that the appreciation eect brought by the installation of elevators increases with
the increase in the residential value.

1. Introduction

As the core content of urban renewal and a major livelihood
project following the renovation of shantytowns, the ren-
ovation of old residential areas has received strong policy
support in recent years, and renovation work has been
continuously promoted in China. �e renovation of old
communities promotes the transformation of China’s land
use model from incremental development to stock reno-
vation, and popular land use methods will have a positive
impact on the prices of surrounding housing [1, 2]. Espe-
cially with the acceleration of the aging process, as an up-
grade project in the renovation of old residential areas,
elevator installation has been eagerly expected by residents
in recent years, and governments at all levels have attached
great importance to it. �e State Council has included
“elevator installation” in the annual Government Work

Report for four consecutive years. Statistics from the
Ministry of Housing and Urban-Rural Development of the
People’s Republic of China show that between 1980 and
2000, the area of urban residential houses built in China
exceeded 8 billion square meters, but more than 70% of the
old buildings inhabited by the urban elderly do not have
elevators installed. �e total demand for elevators exceeds 2
million units. However, the rate at which elevators are being
installed is far from meeting the needs of society. Taking
2021 as an example, only approximately 51,000 elevators
were installed during the renovation of old residential areas
in China in 2021, and the contradiction between the supply
and demand of elevators is prominent.

�ere are many factors that restrict the installation of
elevators in old communities. Liu and Sun noted that the
issue of cost allocation and loss compensation is the core of
the con�ict between stakeholders in the elevator installation
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project [3]. In fact, the Chinese Party Central Committee
and governments at all levels have clearly stipulated the
investment mechanism for the renovation of old residential
areas, that is, “whoever benefits will contribute the capital,”
as clearly stated in the “Guiding Opinions on Compre-
hensively Promoting the Reconstruction of Old Urban
Districts” and “In terms of renovation funds, first of all,
according to the principle of who benefits and who con-
tributes, we should actively promote residents’ participation
in renovation.” Policy documents such as the “Notice on
Strengthening the Construction of Supporting Facilities for
Renovation of Old Urban Residential Areas” also have ex-
plicit provisions on “who benefits and who contributes.”
$erefore, the basis for constructing a reasonable investment
mechanism for the installation of elevators is to scientifically
and rationally measure the comprehensive benefits, espe-
cially the economic benefits, of projects renovating old
residential areas, such as the installation of elevators. Evans
[4] and Lee and Chan [5] showed that urban renewal has
significant spillover effects in terms of environmental, social,
and economic benefits for communities. A breakthrough in
measuring the economic benefits of installing elevators is
that doing so in old communities can increase the conve-
nience of community travel, improve the quality of public
services in the community, and improve the living envi-
ronment of the community. Shi and Chen and other scholars
have conducted qualitative analysis on the installation of
elevators in old residential areas and found that the in-
stallation will increase house prices in the residential area to
a certain extent [6], but this effect has not been tested
quantitatively nor has the contribution of the installation of
elevators to the house price rise been accurately measured.

$is paper takes the installation of elevators in old
residential areas as a quasinatural experiment. Taking some
old residential areas with elevators installed in Beijing as
samples, a multiphase DIDmodel is constructed to study the
appreciation effect, dynamic effect, and heterogeneity of
elevator installation on residential prices. Measuring the
impact of the installation of elevators on the overall house
price, the house price of each floor and the house prices of
old houses of different values, and exploring its mechanism
of action provide a theoretical reference for scientifically
measuring the economic benefits of elevator installation,
improving the mechanism of cost sharing and loss com-
pensation for elevator installation, and promoting steady
and long-term urban renewal.

2. Research Hypothesis

2.1. )e Appreciation Effect of House Prices and the Dynamic
Effect of Elevator Installation. At present, a small number of
scholars have found that urban renewal projects have a
negative or nonsignificant impact on surrounding house
prices [7, 8], and most scholars have paid attention to the
improvement in housing itself or whether the surrounding
environment has a positive impact on house prices. Malpezzi
[9], Immergluck [10], and Collins and Shester [11] sum-
marized the practical experiences of Western countries and
found that urban renewal projects increase the number of

amenities, improve the overall environment of surrounding
communities and the living conditions of residents, and have
a positive spillover effect on house prices. Ahlfeldt et al. [12]
and Jayantha and Yung [13] found that urban renewal not
only has a positive impact on the price of surrounding
houses but also has a certain effect on house rental. Zhang
et al. (2016) proved that urban village renovation projects
increase the value of houses within 1,000 meters by 3%-4%
[14]. Wang et al. examined the spillover effect of shantytown
renovation on surrounding house prices [15]. Liu and Chen
used urban village renovation as a natural experiment to
measure the external spillover effect of urban renewal on the
commercial housing market [16]. Liu et al. empirically
studied the spatiotemporal heterogeneity of urban renewal
in Shenzhen on surrounding house prices [17]. Residents
benefit from the use of elevators as a public good in the
community. It is in the interests of most people to install
elevators in old communities, and the convenience of travel
will be capitalized into house prices. $erefore, in terms of
theoretical analysis, the installation of elevators leads to an
increase in the overall price of housing. Based on this, this
study proposes the first research hypothesis:

(H1): installing elevators leads to overall house price
appreciation

From the announcement to the start of construction to
the completion, the implementation of an elevator instal-
lation project is a continuous and observable process.
Positive or negative market expectations can cause house
prices to rise or fall before a project is completed. It is also
possible that after the completion of the project, the relevant
uncertainties are eliminated, the owners perceive an im-
provement in the living environment, and the house price
shows a trend of appreciation; that is, there is a time lag.$is
kind of early or delayed reflection of house prices is a dy-
namic effect. Ooi and Le suggested that in the stage of land
acquisition for new projects, market uncertainty causes
people to have negative expectations, so house prices fall at
this stage; however, in the presale and completion stages,
house prices responded positively [18]. $e research results
of Hyun and Milcheva showed that the surrounding house
prices decline during the announcement stage of new
projects [19]. Wang et al. also verified the existence of this
dynamic effect when examining the impact of shantytown
renovation on surrounding house prices [15]. Based on the
above research, this paper proposes the second research
hypothesis:

(H2): there is a dynamic effect of the installation of
elevators on house prices.

2.2.HeterogeneousEffect ofHousePriceAppreciation byFloor.
Residents’ demand for elevators varies by floor. Ning con-
sidered the installation of elevators to have less value for low-
rise residents than for high-rise residents; the lower the floor
is, the greater the possibility of harm and damage, and the
higher the floor is, the greater the benefits and profits [20].
Liu and Sun further established a cost allocation model and a
loss compensation model, and the research results indicated
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that with a certain number of voting rights, owners of houses
on a higher floor have a higher proportion of cost allocation
[3]. Bai et al. established a cost-sharing compensation model
based on the life cycle cost theory and the time value of
capital theory and concluded that residents on the ground
floor should be compensated, and that residents on other
floors should pay fees, and the higher the floor is, the higher
the fees is [21]. In terms of theoretical analysis, middle and
high-rise owners have the strongest demand for elevators.
$e installation of elevators brings great travel convenience
for residents, thereby indirectly increasing the price of high-
rise housing, while low-rise owners, especially those on the
ground floor, have little demand for elevators. In addition,
the installation of elevators will affect the quality of the
house, lighting, ventilation, privacy, and safety and can
result in feeling crowded. Based on the above analysis, this
paper proposes a third research hypothesis:

(H3): the higher the floor is, the greater the house price
appreciation is, and low-rise housing will depreciate
due to the installation of elevators.

2.3. )e Mechanism by Which Elevator Installation Affects
House Prices. Since most homeowners in old communities
are elderly, travel convenience, which directly affects house
prices, is the primary factor they consider.$e installation of
elevators in old buildings can enable some elderly people
who cannot travel freely all year round to go downstairs,
greatly improving their living environment and enhancing
their sense of well-being. Some scholars have noted that
urban renewal projects can provide better public services
and improve the living environment, which will have a
positive spillover effect on housing [18, 22–24]. However,
there are indeed some problems in the installation of ele-
vators in old residential areas, especially the installation of
peripheral elevators, which greatly affects the lighting of low-
rise residents and even leads to infiltration of rainwater,
which seriously reduces the price of houses. As confirmed by
scholars’ studies, the installation of elevators has obvious
negative externalities for low-rise residents, such as affected
ventilation and lighting, noise pollution, and deteriorated
staircase quality, thus negatively affecting house prices
[3, 20, 21, 25, 26]. Based on this, this study proposes the
following two research hypotheses:

(H4): the installation of elevators increases house prices
by improving the living environment
(H5): the installation of elevators decreases house prices
due to noise, impacts on lighting, and the deterioration of
building quality

2.4. )e Appreciation Effect of Elevator Installation on Resi-
dential Buildings of Different Values. $e house price
spillover effects of urban renewal projects also depend on
housing type; that is, the spillover effects of renovation
projects on high-priced and low-priced houses differ, but
scholars have not reached consensus on this research
conclusion. Using quantile regression, Liu et al. found that

the spillover effect of urban renewal projects on house prices
decreases as the house price increases. $is is because the
public facilities and living environment of low-priced
housing are more backward than those of high-priced
housing, and the social and economic benefits brought by
the update are more sensitive, resulting in a greater price
increase [17]. However, Liu and Chen found that the
transformation of urban villages has a more obvious impact
on house prices in surrounding areas with good location
conditions, such as access to transportation and commercial
services [16]. For the old communities in Beijing, the old
buildings with high values are usually located in the core
areas of Beijing. On the one hand, house prices in the core
areas are more differentiated; on the other hand, owners in
the core areas have greater economic strength.$erefore, the
demand for the installation of elevators is stronger, and this
demand is capitalized into the house price, which will bring
about a greater price appreciation. Based on this, this paper
proposes the sixth research hypothesis:

(H6): the appreciation effect of elevator installation on
second-hand house prices increases with the house
value

3. Study Design

Most of the previous studies on the factors influencing house
prices used the hedonic price model; however, this model
can identify the contribution of only existing features
around the house to the house price but cannot reflect the
differences in house prices caused by specific factors [27],
and this model cannot solve the problems of endogeneity
and missing variables well. In recent years, the double-
difference model has been widely used [28, 29], and con-
sidering the inherent defects of the hedonic price model to
study such problems, this paper regards the installation of
elevators as a quasinatural experiment and uses the DID
model to test and measure the impact of the installation of
elevators on house prices.

3.1. Variable Selection

3.1.1. Explained Variable. $e second-hand housing unit
price is used as the explained variable because the second-
hand housing transaction market in China is relatively
mature. At the same time, to make the data more stable, this
paper conducts logarithmic processing of the transaction
prices of second-hand housing units.

3.1.2. Core Explanatory Variable. $emultiplication term of
the group dummy variable and the time dummy variable
represents the average effect of elevator installation on house
price increases.

3.1.3. Control Variables. Referring to the studies of Freeman
[30] and Gillard [31], this paper divides the control variables
into three dimensions: macro, meso, and micro. $e mac-
rodimensional control variables include the Beijing second-hand
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housing price index, GDP, and CPI; the mesodimensional
control variables and their quantification are shown in
Table 1; and the microdimensional control variables and
their quantification are presented in Table 2.

3.1.4. Metavariables. Improving the living environment
enhances the happiness of the owners, which in turn affects
the happiness index of the entire community. $erefore, the
happiness index of the residents of the community (hap-
piness) is selected as the measurement index of the meta-
variable “improvement in the living environment,” and the
number of complaints received by the street office (com-
plaint) was used to measure the mediating variable “noise,
reduced lighting, and poor building quality.”

3.2. Model Setting. Since the time at which elevators are
installed in each community varies, this paper builds a
double-fixed effect of location and time multiperiod DID
model. $e DID model required two dummy variables: the
group dummy variable “treat” and the time dummy variable
“time.” If the second-hand house in the transaction is
equipped with an elevator, treat� 1, and otherwise, treat� 0.
If the transaction time of second-hand housing is earlier
than elevator installation in the community in which it is
located, post� 1, and otherwise, post� 0. $e model setting
is as follows:

lnYit � α0 + θdidit + βXit + ui + λt + εit,

i � 1, 2, ..., n,

t � 1, 2, ..., T.

(1)

In the above formula, i represents the second-hand
residence traded, t represents the time, Yit is the explained
variable, and did is the core explanatory variable, which is
the product of treat and post. Xit is the set of all control
variables, λt is the time fixed effect, and ui is the location
fixed effect, that is, the administrative district to which the
sample cell belongs. εit is the random error term. θ is the
most important coefficient, which represents the average
effect of elevator installation on house price increases. When
θ is significantly positive, the installation of elevators has a
positive effect on the increase in house prices; otherwise, the
installation of elevators has no effect on house prices.

3.3. Data Source and Preprocessing. $is paper selects old
residential areas with elevators installed in Beijing from 2016
to 2021 as the data sample collection. To form an experi-
mental group and a control group in the same community,
only communities with elevators installed in some buildings
and some buildings without elevators can enter the sample
set. $ere are a total of 34 old communities in Beijing that
meet this condition.

To ensure the accuracy of the research, this study retains
only the data for buildings with a total of 6 floors and ex-
cludes the transaction data for the basement, and a total of
2875 samples are obtained.

In terms of data sources, the aggregated data of old
residential areas with elevators come from the statistics of
Beijing Municipal Commission of the Housing and Ur-
ban-Rural Development and the elevator company. Sec-
ond-hand housing prices and microdimensional control
variables come from websites such as Fangtianxia and
Lianjia. $e macrodimensional control variables are from
the official website of the National Bureau of Statistics. $e
“first-class primary school” in the mesodimensional
control variables comes from the network definition, and
the rest come from AMAP and Baidu Maps. Information
such as the time taken to install elevators is collected
manually. $e happiness index of community residents
comes from data collection agencies, and the number of
calls received related to complaints comes from on-the-
spot interviews.

Before conducting empirical research, it is necessary to
preprocess the data, which mainly include the following: for
the processing of missing values, this paper uses interpo-
lation, and for individual data that cannot be filled with
interpolation, data from adjacent years are used. All index
data, such as the second-hand housing price index in Beijing,
are uniformly converted to be based on January 2016. $e
initial regression eliminates insignificant control variables
and then conducts empirical analysis.

4. Empirical Analysis

4.1. Inspection of the Appreciation Effect of Elevator
Installation. After preliminary regression, when the loca-
tion and time effects are fixed and no control variables are
added, the coefficient of the core explanatory variable (did) is
12.45%, which is significant at the 1% level, indicating that
the installation of elevators led to increase in house prices.
When the location and time effects are fixed and control
variables are added for regression, some control variables are
not significant. Excluding variables that are not significant
and economically significant, the regression result is shown
in Table 3.

$e DID coefficient is 0.0574525, which has a positive
correlation with house price, indicating that the installation
of elevators in the old community can bring a 5.75% ap-
preciation to house prices (logarithm) as a whole, and the
first research hypothesis has been verified.

4.2. Dynamic Effect Test of House Price Appreciation. A
previous article verified that the installation of elevators has
an overall lifting effect on house prices, but this lifting effect
is an average effect and has not been determined to be a
dynamic effect. To test whether the second research
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hypothesis holds, this paper constructs a new model by
adding the dummy variable of the year in which the elevator
was installed into the baseline model:

lnYit � α0 + θdidit + ϕmpredim + φnpostdin

+ βXit + ui + λt + εit,

i � 1, 2, ..., n,

t � 1, 2, ..., T,

m � 1, 2, 3,

n � 1, 2, 3.

(2)

Here, didit is the product of treat and post. At the same
time, the number of days between the transaction time and

Table 1: $e mesodimensional control variables and their quantification.

Variable
names Variable descriptions Variable quantifications

Subway Distance to the nearest subway station
(straight-line distance)

Within 500m is assigned 5, 500–1000m is assigned 4, 1-2 km is assigned 3, 2-
3 km is assigned 2, and over 3 km is assigned 1

Bus Distance to the nearest bus stop (straight-
line distance)

Within 200m is assigned 3, 200–500m is assigned 2, and above 500m is
assigned 1

Hospital Distance to the nearest tertiary hospital
(distance through vehicle)

Within 1 km is assigned 4, 1–3 km is assigned 3, 3–5 km is assigned 2, and
above 5 km is assigned 1

Park Distance to the nearest park (straight-line
distance)

Within 1 km is assigned 4, 1-2 km is assigned 3, 2-3 km is assigned 2, and
above 5 km is assigned 1

Market Distance to the nearest market (straight-
line distance)

Within 500m is assigned 4, 500m–1 km is assigned 3, 1-2 km is assigned 2,
and above 2 km is assigned 1

Supermarket Distance to the nearest supermarket
(straight-line distance)

Within 200m is assigned 3, 200–500m is assigned 2, and above 500m is
assigned 1

School Number of first-class primary schools in the
administrative area Number of first-class primary schools

Tiananmen Distance to Tiananmen square (straight-
line distance, kilometers) —

Government Distance to city hall (straight-line distance,
kilometers) —

CBD Distance to the nearest CBD (straight-line
distance, kilometers) —

Table 2: $e microdimensional control variables and their quantification.

Variable
names Variable quantifications

Room —

Floor $e lower layer (1st and 2nd layer) is assigned 0, the middle layer (3rd and 4th layer) is assigned 1, and the upper layer (5th
and 6th layer) is assigned 2

Orientation 1 for south orientation, and 0 for nonsouth orientation
Age —
Decoration 1 for rough, 2 for simple, 3 for hardcover, and 0 for other
Property fee —
Plot —
Green —
Parking $e ratio of the number of parking spaces to the total number of houses in the community

Table 3: Benchmark regression result.

Variables Regression coefficients t value P value
did 0.0574525 6.19 0.000
Floor −0.0314137 −7.72 0.000
Room −0.0658706 −12.02 0.000
Property fee 0.0946122 9.23 0.000
Plot −0.0204142 −3.36 0.001
Subway 0.0732853 11.89 0.000
Market 0.1369714 14.43 0.000
School 0.3864729 19.67 0.000
INDEX 0.0146738 24.43 0.000
Constant 8.204143 88.15 0.000
Adj R-squared 0.8550
Number of obs 2875
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the installation of the elevator is indicated by “date,” each
period is 90 days, preim are the three periods before date, and
predim is the product of treat and preim. Similarly, postin are
the three periods after date, and postdin is the product of
treat and postin. Due to the difficulty of data collection, this
paper does not divide the process of elevator installation into
the three stages of announcement, start-up, and completion
but does take 90 days as the period to study the impact of the
installation of elevators on house prices in three phases
before and after the completion of the elevator.

$e empirical analysis result shows that all the regression
coefficients of postin are insignificant, and the regression
results of preim are shown in Table 4.

$e research results suggest that there is no time lag in
the effect of elevator installation on house prices, but
housing prices will reflect positively in the first two or three
phases before the completion of elevator installation due to
good market expectations, and the second research hy-
pothesis is validated.

4.3. Heterogeneity Test of the Appreciation Effect of Elevator
Installation on Residential Buildings by Floor. $e effects of
elevator installation on the house prices may vary by floor.
To confirm the third research hypothesis of this paper, this
paper uses the benchmark regression model to regress the
second-hand residential buildings of high rise, middle rise,
and low rise, respectively. $e regression results are shown
in Table 5.

$e regression results show that the installation of el-
evators increases the house price by 10.73% for the upper
floors (5th and 6th floors), 9.44% for the middle floors (3rd
and 4th floors), and 6.78% for the lower floors (1st and 2nd
floors), and the impact of elevator installation on different
floors is heterogeneous. $e third hypothesis is verified. $e
results of this study can provide a quantitative reference for
related departments to determine the mechanism of cost
allocation and loss compensation: compared with middle-
level owners, high-level owners should share more costs.
Lower-level owners not only do not need to share the cost
but also should receive appropriate compensation for the
depreciation of their house prices.

4.4. Analysis of the Mechanism by Which the Installation of
Elevators Affects House Prices. $e analysis of the mecha-
nism of action in this paper is divided into the following two
steps: first, the regression of a single mediator variable on
did, as shown in (1) and (3) in Table 6, and then, the re-
gression of explanatory variables on did and the mediator
variable, as shown in (2) and (4) in Table 6. $e analysis
results of the mechanism of action are as follows (Table 6).

According to the regression result, it can be seen that (1)
in the first row, did is significant at the 0.1 level, indicating
that the installation of elevators improves the living envi-
ronment; (2) in the second row, the did coefficient dropped
from 5.75% to 5.57%, indicating that “improvement in the
living environment” is the mediating variable. $e coeffi-
cient of happiness is significantly positive, indicating that
improving the living environment promotes house prices;

(3) in the third row, did is significant at the 0.05 level, in-
dicating that the installation of elevators brings about
problems such as noise, weak lighting, and poor building
quality; (4) in the fourth row, the did coefficient is reduced
from 5.75% to 5.60%, indicating that “noise, less lighting,
worse building quality, etc.” is a metavariable.$e coefficient
of complaint is significantly negative, indicating that
problems such as weak lighting have a negative impact on
house prices. $erefore, both the fourth and fifth research
hypotheses were validated.

$e appreciation effect of the installation of elevators on
house prices is transmitted in two ways: through “improving
the living environment” and “generating noise and other
problems.” Combined with the result of the benchmark
regression analysis, it can be seen that the positive effect is
still obtained after the positive and negative effects of the two
ways are canceled out; that is, from the overall effect, the
installation of elevators plays a role in increasing the house
price.

4.5. Quantile Regression Analysis of the Appreciation Effect of
Elevator Installation on Houses of Different Values. $e
benchmark regression used to measure the house price
appreciation effect of installing elevators is a mean regres-
sion, and what is obtained is the conditional expected effect
of installing elevators on house price appreciation. $e
benchmark regression model does not take into account that
there may be significant differences in the impact of in-
stalling elevators on house prices for house in different price
ranges, which reduces the accuracy of the model estimation
and the explanatory power of the explanatory variables on
the explained variables. In addition, the benchmark re-
gression result is inevitably affected by extreme values and
residual sums of squares.

Based on this, Koenker’s quantile regression model is
used here to depict the impact of installing elevators at
different quantiles on the appreciation of house prices,
which can improve the robustness of the results and the
accuracy of data characterization. In this paper, the boot-
strap dense algorithm technique is used to estimate the
quantile regression coefficient, and the confidence interval is
determined by sampling with replacement. $e regression
results of house prices at the 25%, 50%, 75%, and 90%
quantiles are shown in Table 7. $e did coefficients are
0.0807959, 0.1081383, 0.0896266, and 0.119905, respectively,
indicating that houses of different values respond differently
to the installation of elevators. $e quantile regression trend

Table 4: Dynamic effect regression results.

Variables Regression coefficients t value P value
did 0.0042191 0.20 0.045
prei3 −0.0768575 −3.09 0.002
prei2 0.0985562 3.46 0.001
prei1 0.0394703 1.45 0.147
Adj R-squared 0.8553
Number of obs 2875
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chart of the appreciation effect is shown in Figure 1. $e
appreciation effect of house prices increases gradually with
house prices in general, and the sixth hypothesis has been
verified. For the installation of elevators in low-value houses,
the appreciation benefit of the house price attributable to the
owners is relatively small. $erefore, compared with the
owners of high-value houses, the government should give
them greater subsidies.

4.6. Robustness Check

4.6.1.)e Fixed Effects of the Treatment Group and Treatment
Period Multiperiod DID Model. $e benchmark model in
this study adopts the double fixed effect of location and time
multiperiod DIDmodel and uses the reghdfe command.$e
fixed effects of the treatment group and treatment period
multiperiod DIDmodel are now used, and the diff command
is used. If the two conclusions are consistent, it proves that
the conclusions drawn by the benchmark regression model

are reliable. $e fixed effects of the treatment group and
treatment period multiperiod DID model are as follows:

lnYit � c0 + φtreati ∗ postt + δXit

+ ϕ1treati + ϕ2postt + ]it,

i � 1, 2, ..., n,

t � 1, 2, ..., T.

(3)

$e regression result shows that the regression coeffi-
cient of DID is 0.008, which is significant at the 5% level, and
the hypothesis is confirmed again.

4.6.2. PSM-DID Model. When using the DID model to
analyze the problem, it is difficult to keep the basic char-
acteristics of the experimental group and the control group
highly similar, which affects the scientificity of the research.
To reduce the sample selection bias and the error caused by
nonrandom selection, the propensity score matching (PSM)

Table 5: Heterogeneity analysis results for residential buildings by floor.

Floor did regression coefficients t value P value Adj R-squared Number of obs
High floor 0.107278 7.44 0.000 0.8653 1116
Middle floor 0.0944266 6.82 0.000 0.8668 976
Low floor −0.0678726 −2.92 0.004 0.8322 783

Table 6: Mechanism of action analysis results.

Variables (1) (2) (3) (4)
Happiness Ln (price) Complaint Ln (price)

did 0.0722465∗ (0.0533637) 0.0556829∗∗∗ (0.0091159) 0.0433083∗∗ (0.0521586) 0.0559616∗∗∗ (0.0091376)
Happiness 0.0244942∗∗∗ (0.0036067)

Complaint −0.0144262∗∗∗

(0.0031475)
Control variable Yes Yes Yes Yes
Adj R-squared 0.5494 0.8593 0.6365 0.8612
Number of obs 2,875 2,875 2,875 2,875
Standard errors in parentheses, ∗P < 0.1, ∗∗P < 0.05, and ∗∗∗P < 0.01.

Table 7: Quantile regression results of different value dwellings.

Variable
Second-hand home price natural logarithm

Θ� 0.25 Θ� 0.50 Θ� 0.75 Θ� 0.90
DID 0.0807959∗∗∗ (0.0155159) 0.1081383∗∗∗ (0.0106782) 0.0896266∗∗∗ (0.0114748) 0.119905∗∗∗ (0.0192153)
Floor −0.0507751∗∗∗ (0.0100571) −0.0373477∗∗∗ (0.0072419) −0.0351411∗∗∗ (0.0063951) −0.0454045∗∗∗ (0.0074183)
Room −0.0890057∗∗∗ (0.0107251) −0.0464848 (0.0096143) −0.0409412∗∗∗ (0.0064855) −0.0477666∗∗∗ (0.006567)
Property fee 0.1577307∗∗∗ (0.0179914) 0.015922 (0.0099816) 0.0484947∗ (0.0191919) 0.110648∗∗∗ (0.017752)
Plot −0.0138215 (0.0120328) 0.0076585 (0.0101805) −0.0125724 (0.0154403) -0.0467431∗∗∗ (0.0086376)
Subway 0.0657575∗∗∗ (0.0080883) 0.148784∗∗∗ (0.0073774) 0.1750115∗∗∗ (0.0093856) 0.1905539∗∗∗ (0.0072173)
Market 0.0294006∗∗ (0.0144838) 0.0117484 (0.0116799) 0.0027454 (0.0202591) −0.0373311∗∗∗ (0.0078028)
School 0.5373062∗∗∗ (0.0175748) 0.5814613∗∗∗ (0.0157113) 0.5478679∗∗∗ (0.0192262) 0.5959256∗∗∗ (0.0135145)
INDEX 0.0169642∗∗∗ (0.0010379) 0.0177948∗∗∗ (0.0006355) 0.0155064∗∗∗ (0.0007246) 0.0136821∗∗∗ (0.000922)
Constant 7.858499 (0.1387806) 7.760422∗∗∗ (0.0829116) 8.148983∗∗∗ (0.1365699) 8.569518∗∗∗ (0.1341247)
Adj R-squared 0.4183 0.4646 0.5180 0.5168
Number of obs 2,875 2,875 2,875 2,875
Standard errors in parentheses, ∗P < 0.1, ∗∗P < 0.05, and

∗∗∗
P < 0.01.
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Figure 1: Quantile regression change trend chart.

Table 8: PSM matching validity test.

Variable name Mean
Standard deviation (%) t-statistic t-test, P＞|t|

Experimental group Control group

Floor Unmatched 1.087 1.1243 −4.8 −1.01 0.313
Matched 1.087 1.1054 −2.4 −0.40 0.686

Room Unmatched 1.9047 2.0817 −26.8 −5.70 0.000
Matched 1.9047 1.9264 −3.3 −0.61 0.542

Property fee Unmatched 0.93303 0.79664 28.5 5.99 0.000
Matched 0.93303 0.8844 10.2 1.89 0.059

Plot Unmatched 1.988 2.0614 −9.5 −2.07 0.039
Matched 1.988 2.0316 −5.7 −0.99 0.321

Subway Unmatched 4.0334 3.8867 19.9 4.27 0.000
Matched 4.0334 3.9699 8.7 1.48 0.139

Market Unmatched 3.5602 3.4004 23.7 5.14 0.000
Matched 3.5602 3.5686 −1.2 −0.23 0.822

School Unmatched 0.48161 0.45279 5.8 1.26 0.208
Matched 0.48161 0.51672 −7.0 −1.21 0.225

INDEX Unmatched 132.24 127.73 65.2 11.73 0.000
Matched 132.24 132.71 −6.8 −2.47 0.014
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model is combined with DID to analyze the house price
appreciation effect of installing elevators. $e main steps are
as follows: first, we select the control variables according to
the benchmark regression result, then use the logit regres-
sion model to estimate the propensity score, then use the
nearest neighbor matching method to match the experi-
mental groups one-to-one according to the scores, and fi-
nally, on the basis of the matching, carry out the DID
analysis.

Before conducting the empirical analysis of PSM-DID,
this paper first verifies the matching balance hypothesis. $e
matching effect is shown in Figure 2. Compared with before
matching, most variables are close to the vertical line with a
standard error of 0 after matching, and there is no significant
difference between covariates, indicating that the PSM-DID
model used in this paper is reasonable. $e results in Table 8
show that the standard deviations after matching are all less
than 20%, indicating that there is no systematic difference
between the experimental group and the control group after
matching, the matching method is feasible, and the
matching balance hypothesis is satisfied, again proving that
the use of PSM-DID for empirical analysis is justified. $e
PSM-DID regression result shows that the coefficient of the
core explanatory variable is 0.0523388, which is significant at
the 1% level, indicating that the installation of elevators has a
significant effect on the appreciation of house prices.

5. Conclusions and Recommendations

$is paper focuses on the impact of installing elevators on
house prices.$e research results show that (1) on the whole,
installing elevators can increase house prices by 5.75%,
which shows that installing elevators in old communities not
only improves people’s well-being but also has significant
economic benefits and external effects; and (2) the appre-
ciation rates of house prices vary by floor, with the rates for
high, medium, and low floors being 10.73%, 9.44%, and
−6.78%, respectively. $e government should formulate a
reasonable cost sharing and loss compensation plan for the
installation of elevators according to the calculation result.
(3)$e higher the residential value is, the greater the effect of
house price appreciation brought about by the installation of
elevators. $e research result suggests that the government
should adopt different subsidy policies in light of the ap-
preciation of houses of various values when appropriating
subsidies for the installation of elevators.

In the past, when the subdistrict office communicated
with homeowners about financing the installation of ele-
vators, it was often difficult to persuade the residents due to
the lack of quantitative research evidence. $erefore, there
have been great difficulties in raising funds for the instal-
lation of elevators. $e research results of this paper could
provide scientific theoretical support for the communication
and publicity work between subdistrict offices and residents,
contribute to the construction of a benign investment
mechanism for the installation of elevators in old com-
munities, and have certain reference significance for the
construction of long-term mechanisms of other urban re-
newal projects.
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