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China’s economy has been in a state of rapid development in recent years. People’s lifestyles and quality of life have also
undergone earth-shaking changes. More people put forward requirements for the living environment and living environment,
which promotes the rapid rise of the real estate industry. The state has promulgated several macrocontrol measures. Real estate
companies analyze the needs of various customer groups, affordable housing unit prices, and family populations, and
formulate real estate marketing strategies to improve real estate sales. Therefore, this paper practices data mining technology to
precisely analyze and locate the target customers. The cluster analyzes the mapping of the real estate marketing bureau. The
cluster further divides the adaptive network and selects the data of a real estate company in China for research. It also analyzes
the relationship between the family population and the affordable housing unit price and comprehensively improves the
accuracy of real estate marketing. The results show that the acceptable housing unit price for families in this area is 9800 yuan.
Study its data characteristics to judge the relationship between the population of other families. The analysis and research of
data mining technology in the context of real estate can formulate more accurate marketing strategies. Moreover, it can reduce
the investment amount of real estate companies in marketing.

1. Introduction

Real estate investment is the main force to improve eco-
nomic development. Excessive investment or lagging invest-
ment restricts economic development. Nowadays, with the
rapid development of the market economy, the market sub-
ject is the same as the investment subject, and the existing
risks and responsibilities are borne by the enterprise. There-
fore, while formulating and improving the management
mechanism, the enterprise should also reduce the produc-
tion cost and activate marketing thinking. The most key is
the marketing decision, which can better control the enter-
prise scale, improve efficiency, and optimize the structure.
There are many fuzzy factors in the study of real estate,
and the decision-making of real estate marketing is no
exception. Therefore, this paper selects a data mining algo-
rithm to deal with this problem, to realize the adaptive divi-
sion of real estate marketing and cluster analysis of decision
graphs. At present, data mining technology is widely used in
business, such as information management, decision sup-

port, and scientific research. Through the organic combina-
tion of various industries and data mining technology, it can
give full play to its vitality [1].

The real estate industry belongs to a comprehensive
market composed of multiple factors and has accumulated
a large amount of data [2]. A key parameter used by real
estate enterprises is data. Using data mining technology,
the real estate industry can find high-value data, convert a
large amount of data into high-value knowledge, and make
decisions and formulate real estate marketing strategies
based on this knowledge. Data mining expertise can be uti-
lized to exactly analyze and locate the target customers.
The data clusters can be formed to analyze the mapping of
the real estate marketing bureau. The clusters can be utilized
to divide the network and chose the dataset of a real estate.
The novelties of this paper include

(1) The proposal of a data mining algorithm in real
estate marketing to analyze the needs of home
buyers’ group graph

Hindawi
Mobile Information Systems
Volume 2022, Article ID 4835540, 9 pages
https://doi.org/10.1155/2022/4835540

https://orcid.org/0000-0002-1797-6283
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/4835540


(2) Establishing a data clustering algorithm for the
dynamic grid to divide the real estate marketing grid
and calculate the grid density

(3) Cluster analysis of real estate marketing decision-
making map and study of the real estate operation
data, operation objectives, social resources, internal
ability, and external conditions in a scientific way
as an important basis for real estate operation and
decision-making

(4) Establish a cluster analysis model for data mining,
analyze customer demand behavior, select an urban
real estate project, analyze the clustering characteris-
tics of home buyers by data mining, and make the
decision to analyze the relationship between family
population and affordable housing unit price

The rest of the paper is organized as follows. In Section
2, related work is presented. In Section 3, clustering analysis
using data mining is presented, which is followed by build-
ing a clustering analysis model of real estate marketing using
data mining in Section 4. In Section 5, empirical results and
discussions are provided which is followed by conclusion of
this paper in Section 6.

2. Related Work

China’s market economy has risen rapidly in recent years.
As an important pillar industry of China’s economic devel-
opment, the real estate industry pays great attention to real
estate marketing [2]. Chinese scholars Zheng et al. used cor-
relation analysis to predict China’s house prices and tested
the accuracy of house price prediction in a community in
Guangzhou, and the result was that the difference between
the predicted house prices and the actual house prices was
less than 5% [3]. Milutinovi et al. use the grey system GM
(1, 1) model to study the problem of house price prediction,
improves the model according to the actual situation, selects
multiple data from the recent samples to build the model,
calculates the average house price in China, and tests and
analyzes it by comparison [4].

Chen et al. based on the time series analysis method,
combined with the law of real estate time series, predicts
the trend of house prices, selects Guangzhou as an example
to analyze the real estate prices, constructs the house price
prediction model, and uses residual analysis to test the error.
The results show that there is a small error between the pre-
diction results and the actual results, which can accurately
predict the future house prices of real estate [5]. Cena and
Gagolewski use OWA operator weighting algorithm to pre-
dict the real estate price and use a variety of weighting
methods and weighting calculation methods to predict the
real estate price. The prediction results show that the weight-
ing method can effectively predict the real estate price and
formulate the marketing plan according to the real estate
price [6]. Liu et al. when studying the factors affecting
China’s real estate price selected the multilinear regression
method to analyze China’s real estate market price [7]. Oje-
tunde et al. combine data mining technology to explore var-

ious factors affecting real estate prices according to local real
estate prices and input multiple factors on the MATLAB tool
to predict prices [8]. Luo and Zhu use data mining technol-
ogy to extract various factors related to real estate prices,
build a spatial panel model, and analyze its elasticity [9].

The results show that construction cost, per capita dis-
posable income, economic development level, and land price
are the key factors of real estate marketing, among which
disposable income accounts for the largest proportion.
Zheng scholar analyzed the impact of employment rate
and housing loan interest rate on house price based on a vec-
tor regression model. American housing loan interest rate is
an important factor affecting the real estate market [10].
Zhang and Fang scholars use the time series prediction
model to predict and study the real estate price based on
multiple factors such as the average annual household
income, the average real estate price, and the urban popula-
tion [11]. The results show that the highest correlation with
house prices is family income.

3. Clustering Analysis Based on Data Mining

Clustering analysis allows the subdivision of data into sub-
sections (e.g., clusters) to keep similar data points in the
clusters. Clustering is to split a set of data into various classes
according to similarity. Clustering is a data analysis tool
[12]. The cluster analysis model is established based on data
mining using the data clustering algorithm based on
dynamic grid.

3.1. Data Mining Process. The essence of data mining is to
mine the laws of practical application data and high-value
patterns of unknown datasets. Its basic steps include data
preparation, data mining, evaluation patterns, knowledge
application, and knowledge consolidation [13]. Data mining
integrates many disciplines to form a new information pro-
cessing technology. Data mining has many characteristics.
The formation of data mining is a data mining technology
derived from the need for data processing after accumulat-
ing a large amount of data in business and academic fields.
At the same time, there are many possibilities of data in data
mining, and the data structure is also diversified, such as
incompleteness, complexity, large dimension, and noise.
Data mining integrates many disciplines, such as computers,
statistics, and mathematics. In the application of data min-
ing, we should first determine the goal, then explain the
problems to be handled, and clarify the types to be handled.
The common types include time-series pattern, association
analysis, clustering, classification, and deviation. Figure 1
shows the basic process of data mining.

3.2. Data Mining System. Knowledge discovery is composed
of many parts, which are closely related. The knowledge dis-
covery process with data mining as the core is the data min-
ing system, and all algorithms serve the mining system. The
purpose of studying the data mining system is to build a sci-
entific system structure, which is convenient for the embed-
ding and reuse of mining algorithms and the better
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combination of algorithms with other modules [14]. Figure 2
shows the structure of the data mining system.

3.3. Cluster Analysis. Clustering is to divide a group of indi-
viduals into multiple categories according to similarity. As a
widely used data analysis tool, multiple physical objects and
abstract objects form a set [12]. Clustering refers to the gen-
eration of a set of class objects. Therefore, in most applica-
tions, the data objects in the class are analyzed. The object
is highly like the objects in the same class but different from

the objects in other classes. Compared with the classification
technology, the category is marked on the classified data
object, and the specific class information on the database is
very clear. We need to mark the class to which each data
belongs. Clustering is to divide those unknown data and
unmarked data and calculate and determine them by the
clustering algorithm. Therefore, the data attribute category
in classification is known, while the data category in cluster-
ing is unclear and relatively fuzzy. At this time, clustering
judgment should be used.

Preprocessing data
Input data
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Mode filter
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Feature selection
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select data subset

Figure 1: Basic process of data mining.
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Figure 2: Data mining system.
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The data relating to cluster analysis consists of the fol-
lowing types: the first is the data matrix, the second is the
data dissimilarity matrix, and there is also the data similarity
matrix, which is like the dissimilarity matrix.

3.3.1. Data Matrix. Assuming that the data objects are n
Qiði = 1, 2,⋯,NÞ and each data object has k attributes, Qij
ði = 1, 2, ::,N ; j = 1, 2,⋯,NÞ represents the object data and
attributes. The form of the data structure is a two-
dimensional table or n below × Kmatrix.

O11

⋯

ON1

 

⋯

⋯

⋯

 

O1k

⋯

ONK

2
664

3
775: ð1Þ

3.3.2. Data Dissimilarity Matrix. The dissimilarity relation-
ship between N different objects is saved in the dissimilarity
matrix, and N is calculated by the following formula ×N
matrix representation

0
P 2, 1ð Þ
P 3, 1ð Þ P 3, 2ð Þ 0
⋯ ⋯ ⋯

P N , 1ð Þ P N , 2ð Þ ⋯ ⋯ 0

2
666666664

3
777777775
: ð2Þ

P ðijÞ in the above matrix is the dissimilarity or mea-
surement difference between data objects i and j. Generally,
P ði, jÞ ≥ 0, and P ði, jÞ = P ðj, iÞ, and P ði, iÞ = 0. If objects i
and j are very similar, the value approaches 0. If the value
approaches 1, infinitely, there is a large difference between
the two objects.

3.4. Data Clustering Algorithm Based on Dynamic Grid. A
specific clustering algorithm is proposed based on dynamic
grid.

3.4.1. Meshing. By dividing each dimension of d-dimen-
sional data space into disjoint intervals with the same length,
multiple grid cells are formed. The grid cells on each dimen-
sion are in the form of left closed and right open intervals.
This paper assumes that each dimension is a uniformly
divided k different intervals, then kd represents the grid in
the data space, and the side length of the one-dimensional
grid is calculated by the following formulaδj:

δj =
hj − l j
k

: ð3Þ

The data is not evenly distributed in the space. Theoret-
ically, there will be a phenomenon that kd is higher than the
total data object. However, setting a reasonable k value in the
application can make kd lower than the total data. Empty
grids without data objects will appear on the divided grid
cells. At this time, the nonempty grid cells should be
reserved to save some memory space.

3.4.2. Calculate Grid Density. Most grid-based clustering
algorithms convert the number of data points on grid cells
into grid cell density values in the process of solving grid
density. This method has simple operation and strong feasi-
bility [15]. However, when used in clustering, the influence
information in the space near the data points will be lost,
which will cause the points of the same kind to be divided
into different classes. This problem occurs more on the
boundary of fruit classes. Figure 3 below shows the influence
of the density calculation method on clustering results. The
results of Figure 4 can be obtained after running the grid
algorithm for oval subclasses shown in multiple figures on
the original dataset. As a result, most of the data such as sub-
classes at boundary points are mistaken for noise data and
discarded. Due to a large number of data points in the
upper-right cell calculated by the traditional algorithm, it
can be regarded as dense cells. The remaining three cells
are regarded as sparse cells because they contain fewer data
points. When clustering, only all data points in the dense cell
grid are taken into account, resulting in the whole tribe of
clustering boundary points in three adjacent grids and even-
tually being lost.

3.5. Decision Graph Clustering Analysis. Real estate market-
ing decision-making is used to express the decision-making
made in the process of operating real estate. The essence of
business decision-making is the process of market investiga-
tion, scientific research and analysis, and making a scientific
decision. This process integrates people’s creative thinking

Figure 3: Clustering algorithm original data class.

Figure 4: Clustering algorithm loses boundary class.
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ability and logical thinking such as early analysis, reasoning,
and judgment [16]. The marketing decision-making contents
of real estate companies mainly include business analysis
and decision-making. Business analysis is from the perspective
of real estate company management and adopts a scientific
way to analyze the real estate company’s business data, busi-
ness objectives, external conditions, social resources, and
internal capabilities [17]. Decision-making is a feasible scheme
formulated on the premise of business analysis, and the best
marketing decision is selected by combining judgment with
other nonquantitative conditions and human factors [18]. In
Figure 5, the procedural chart of real estate marketing
decision-making is shown.

4. Building a Clustering Analysis Model of Real
Estate Marketing Using Data Mining

A key index in real estate marketing decision-making is sales
forecast, so we should choose the best way to analyze the
problem of real estate sales forecast. The traditional predic-
tion of real estate sales has certain limitations. We should
use a scientific way to predict the sales capacity and level
of each real estate project, provide a decision-making basis
for real estate, analyze the fuzziness and particularity affect-
ing sales based on the analysis of the factors affecting each
real estate project, and study the real estate marketing based
on the cluster analysis model.

4.1. Establish a Cluster Analysis Model Based on Data
Mining. Real estate sales are affected by many factors, such
as whether the location is prosperous, traffic convenience,
sales price, real estate environmental quality, performance
quality, promotion mode, supporting facilities, house type,
consumption level, and economic policy. Assuming that n
factors affect real estate production and sales, and an evalu-
ation factor set of U = fu1, u2,⋯, ung is formed, each factor
in this set affects the real estate sales volume to different
degrees, so it should be given corresponding weight. A =
fa1, a2,⋯, ang is the weight set, and a1 represents the cor-

responding weight of the i factor ui, which must meet the
following conditions:

1 ≥ ai ≥ 0, ð4Þ

〠
n

i=1
ai = 1: ð5Þ

In this paper, five grades of poor, poor, average, good,
and good are selected to represent the real estate sales sit-
uation. If m represents different grades of sales situation,
its constituent sales levels are collectively expressed as Y
= fy1, y2,⋯, ymg. All factors on U have corresponding
membership degrees in Y , that is, the grade degree of each
factor on Y , for the i factor, the membership degrees of
different grades are Ri fuzzy subsets on Y :

Ri = ri1, ri2,⋯, rimf g: ð6Þ

All Ri forms the following R fuzzy comprehensive eval-
uation matrix:

R =

r11 r12 ⋯ r1m

r21 r22 ⋯ r2m

⋯ ⋯ ⋯ ⋯

rn1 rn2 ⋯ rnm

2
666664

3
777775: ð7Þ

The fuzzy subset B in the following Y is obtained
based on the fuzzy matrix synthesis operation, as shown
below:

Business analysis

Organizational
diagnosis Feedback tracking

Found the problem

Identify the target

Plan of

A
nalysis and evaluation

O
ptions

Im
plem

entation plan

Figure 5: Real estate marketing decision-making procedure chart.
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B = b1, b2,⋯, bnð Þ = a1, a2,⋯, anð Þ

r11 r12 ⋯ r1m

r21 r22 ⋯ r2m

⋯ ⋯ ⋯ ⋯

rn1 rn2 ⋯ rnm

2
6666664

3
7777775
:

ð8Þ

According to the above conclusion, the core of the
fuzzy mathematical model is to clarify the membership
degree and weight.

4.2. Customer Demand Behavior Data Analysis. Cluster anal-
ysis is divided into several different types according to dis-
tance and similarity. Generally, distance is used in sample
cluster analysis, and similarity coefficient is used for cluster
analysis between variable classes [19]. Customer demand
behavior data analysis is calculated in the using the Euclid-
ean distance. Suppose the number of samples is n, expressed
as X1, X2,⋯, Xn, the number of indicators in each sample is
P, which can be expressed as Xi = ðXi1, Xi1, Xi1Þ, Xi = ðXi1,
Xi2,⋯, XipÞ, i = 1, 2,⋯, n. Assuming that dij is the distance
between Xi and Xj, the common methods for calculating
the distance are Minkowski distance, Euclidean distance,
and absolute distance.

Euclidean distance formula: calculate the Euclidean dis-
tance between the k sample and the i sample, which is
expressed as follows:

Dik =

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
〠
p

j=1
Xij − Xki

� �2
max lim

x⟶∞

vuut , ð9Þ

D represents the distance, X is the variable, and K and I
represent the samples.

The distance between two samples is the square sum and
square root of the difference between the values of two dif-
ferent variables. The Euclidean distance square is the Euclid-
ean distance square, and the sum of the squares of the value
differences of each variable is the distance between [20].
Minkowski distance is extended based on Euclidean dis-
tance, that is, the 4th power root of the sum of the absolute
value of the q-power value of the value difference of each
variable.

Dik = 〠
p

j=1
Xij − Xkj

�� ��q" #1/q

: ð10Þ

Absolute value distance: the sum of the absolute values
of the difference values of all variables.

Dik = 〠
p

j=1
Xij − Xkj

�� ��: ð11Þ

The similarity of different classes is defined by the dis-
tance between classes, and the representative points of clas-
ses are described by the following methods:

(1) Select the longest distance and the shortest distance
between two classes as the representative points of
the class

(2) Calculate the average distance between stores of S
and t as the square of the distance between the two
classes:

d2 S, Tð Þ = 1
nsnt

〠
n

i∈S,j∈T
d2ij: ð12Þ

Table 1: China’s real estate industry and the speed of economic
development.

The speed of national
economic development

State of the real estate industry

<4% Shrinking

4%-5% To stop or go backward

5%-8% Stable development

>8% Rapid development

10%-15% Speed development

Table 2: Weight table of clustering influencing factors of house
purchase plan.

Name Importance Measurement Type Label

Q52 0 Binary Num Q52

Q53 0 Ordinal Num Q53

Q54 0.3907 Ordinal Num Q54

Q55 0 Ordinal Num Q55

Q61 0.669 Ordinal Num Q61

Q62 1 Ordinal Num Q62

Q7 0 Ordinal Num Q7

Q8 0 Ordinal Num Q8

Table 3: Description of the relationship between family population
and affordable housing unit price.

N Minimum Maximum Mean
Std.

deviation

Q8 685 6800 12800 9800 3000

Valid N (listwise) 685 — — — —

Table 4: Relationship between family population and affordable
housing unit price.

N Minimum Maximum Mean
Std.

deviation

Q8 68 6800 12800 9732.46 2932.46

Valid N (listwise) 68 — — — —
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ns is the number of points on class s, nt is the num-
ber of points on class T , the distance between i and j
is represented by dij, and the distance between class
T and class s is represented by d ðS, TÞ. When calcu-
lating the distance between classes, it is less depen-
dent on some points in the class.

5. Empirical Analysis

The rationale of the empirical analysis is the investigation of
the real estate data of the region in 2020.

5.1. Data Mining Analysis of Real Estate Marketing
Consumption Prediction. This paper uses data mining to
study the clustering analysis of adaptive division and deci-
sion graph of real estate marketing and takes a real estate
project in China as the research object for empirical analysis.
By investigating the real estate data of the region in 2020, the
real estate information is obtained according to the informa-
tion published online and the actual survey; the consump-
tion characteristics of consumers’ real estate are obtained
by questionnaire, so the amount of data collected during
the survey is large. Therefore, this paper uses data mining
technology to analyze project marketing as an important
basis for project decision-making. The relationship between
the development status of China’s real estate industry and
the speed of economic development is listed in Table 1.

The following is the basic process based on data mining:

(1) Determine the marketing goal: use data mining to
find some significant characteristics of home buyers,
and cluster analysis based on these characteristics

(2) Prepare data: extract the required data based on data
mining marketing objectives, and then, further check
and correct the data, including data attributes, for-
mat, processing missing values, loading data, etc.,
and then, import the collected data to Enterprise
Miner in SAS for analysis. By analyzing the data,
select the attribute data with significant personal
characteristics of consumers, mainly including Q1

(housing status), Q2 (purchase intention), Q7 (pur-
chase purpose), Q8 (current housing area), Q11
(purchase plan), Q52 (gender), Q53 (age), Q54 (fam-
ily structure), Q55 (education level), Q61 (personal
monthly income), Q62 (family monthly income)
and select this field and load the data in SAS Enter-
prise Miner 4.1 software

(3) Research on customer data based on the cluster anal-
ysis method of data mining

(4) In this paper, the data is divided into three parts, of
which 40% is the training set, 30% is the verification
set, and 30% is the test set. Q11 (house purchase
plan) is selected as the target variable. SAS enterprise
miner software is used to cluster and analyze the col-
lected data. There are two clusters in total. The clus-
tering results are listed in Table 2.

According to the data in the above table, among the sta-
tistical consumer variables, the clustering factors affecting
the house purchase plan model mainly include q54 (family
income), q61 (personal monthly income), and Q62 (family
monthly income). The factor with the highest weight is
Q62 (family monthly income), followed by q61 (personal
monthly income), and the factor with the lowest weight is
q54 (family structure).

Through analysis, it is concluded that the factors affect-
ing customers’ house purchase plans are family monthly
income, personal monthly income, and family structure, that
is, Q62 = 7 and q61 = 7. The probability of such customers
buying houses reaches 100%.

5.2. Analysis of Real Estate Marketing Decision Chart. This
paper selects affordable housing unit prices (Q8) and
(Q15) family populations for cluster analysis to master the
relationship between family population and affordable hous-
ing unit prices. Here, you should first understand the data
status of “affordable housing unit price (Q8)”, including
standard deviation, all attributes, etc. click the analyze = =
> descriptive, statistics = = > descriptions menu, and the fol-
lowing dialog box will pop up automatically:

0
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4000 6000 8000 10000 12000 14000
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eq
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nc
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Q8

Bar chart of the relationship between
family size and affordable housing unit price 

Figure 6: Histogram of the relationship between family population and affordable housing unit price.
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5.2.1. Static Descriptive Analysis. In Table 3, the description
of the relationship between family population and affordable
housing is highlighted.

According to the data analysis in the above table, the num-
ber, minimum value, maximum value, and statistics of Q8
samples are obtained; after cluster analysis, the results show
that the average number of 685 data is 9800, and the difference
between the mean and the marked difference is 3000.

5.2.2. Conditional Descriptive Analysis. The above is only a
simple data description, and data mining should be carried
out in other options. By analyzing the “family population”
factor and selecting organize output by family population
(Q15) for an explanation, multiple descriptions describing
the situation of the family population can be obtained. In
Table 4, the relationship between family population and
affordable housing unit price is shown.

The standard deviation and mean in the data in the
above table show that compared with other families, the
consumption level of a family of three and a family of four
is higher, so the housing price of 9800 yuan is more in line
with the market demand. The data characteristics of afford-
able housing unit prices (Q8) are shown in the following his-
togram, which is shown in Figure 6.

6. Conclusions

Real estate is not only the pillar industry of China’s eco-
nomic development but also the core part of China’s fixed-
asset investment. At present, the local real estate industry
continues to rise, and the house price also increasing rapidly.
It is difficult for customers to make decisions when purchas-
ing real estate. To solve this problem, this paper uses data
mining technology to analyze the real estate data, divide
the real estate market sales adaptive grid, and judge the best
selling price of the real estate market in various regions. This
Ayong cluster analysis method analyzes the decision chart to
provide customers with accurate data for decision-making
and judgment. Through scientific analysis and monitoring
of real estate data, provide investors with a decision-
making basis, so that they can better avoid risks and find
ideal real estate investment projects. This paper selects two
indicators of affordable housing unit price (Q8) and (Q15)
family population for cluster analysis. The results show that
the house price of 9800 yuan is more in line with the market
requirements. Draw a histogram to represent the data char-
acteristics of affordable housing unit price (Q8), and formu-
late the real estate marketing strategy according to the data
characteristics.
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All the data along with the experimental results are included
as part of this work.
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