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With the continuous development of social economy, urban real estate has gradually become an important commodity for
trading, and to some extent, it also affects the trend of the national economy. In view of these limitations and demand, this paper
introduces ant group algorithm, by combining the influence of urban real estate changes on the national economic trend;
according to the relevant national policy impact, we analyze the national economy changes and fluctuations, try to build a “four-
quadrant” model analysis of real estate market impact analysis, and clear national policy on real estate. In order to obtain better
economic policies, we promote the healthy and stable development of urban real estate. Simulation experiment proved that ant
colony algorithm is effective and supports the change of urban real estate value and national economy.

1. Introduction

With the continuous development of social economy, ur-
banization is becoming more and more mature, promoting
the transaction of urban real estate. *erefore, as an im-
portant trading commodity, it will also affect the trend of the
national economy to some extent [1, 2]. How to trace the
urban real estate and macroeconomic changes is extremely
important [3, 4]. Since the reform and opening up, China has
gradually formed a socialist market economy system.
However, due to its national conditions, it is more special
and complex, rather than a single factor affecting the real
estate market.*erefore, it cannot be fitted with single linear
influence factors [5, 6]. Various economic crises in the world
have a certain impact on China’s economy. Although strong
policies stimulate the economic development of domestic
demand, it is still inevitably affected by the economic crisis;
especially compared with the economic development of
developed countries, there are still certain disadvantages and
limitations [7, 8]. How to influence the influencing factors of
China’s economy, especially for the satisfaction of export
and internal demand, and how to achieve China’s economic
growth? How to effectively develop urban real estate which
can truly develop healthy socialist market economy? *ese

are all problems that need to be solved by industry experts,
entrepreneurs, etc.

In view of these problems and demand, this paper in-
troduces ant algorithm, by combining the socialist market
economy development of real estate and using four quadrant
for real estate market changes; according to the relevant
national policy influence, we analyze the national economy
changes and fluctuation and aim to explore the macroreal
estate development and change, for the long-term equilib-
rium analysis of urban real estate market.

2. Introduction of Ant Group Algorithm

Ant colony algorithm can divide the real estate market
accordingly, into the property market and the asset market,
and use the corresponding real estate rent and the newly
developed construction real estate to establish corre-
sponding connections. *e so-called first quadrant is that
the property demand determines the corresponding level of
real estate rent, the second quadrant represents the asset
market, this part is to use the corresponding real estate for
capital realization, and the third quadrant is to increase the
corresponding amount of new development, to achieve a
certain scale of growth.*e fourth quadrant is the long-term

Hindawi
Scientific Programming
Volume 2022, Article ID 9616177, 7 pages
https://doi.org/10.1155/2022/9616177

mailto:1202100001@jxufe.edu.cn
https://orcid.org/0000-0002-2078-1188
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/9616177


conversion of the newly developed construction volume to
real estate.

2.1. Image Segmentation Feature Extraction. *e image
segmentation algorithm was designed based on the ant
colony algorithm [9–11]. By extracting the image segmen-
tation features as the starting point, the element features
required in the image are determined to design the path of
the image segmentation.

In an image, including the target background in addition
to the desired target, the image segmentation method is to
segment the target from the target background. In the
process of segmentation, the edge value and noise need to be
set, which mainly ensures that the segmentation route of the
target is intact and the target required to protect the image
from damage. When setting the image segmentation feature,
the pixel gray scale is selected as the first feature of the image
segmentation, and the pixel gray scale can be used to dis-
tinguish the image background from the image target.
Entering the pixel gray scale into the colony yields the
corresponding values. Identifying the segmentation route
and entering the neighborhood gray scale and gradient into
the colony give the edge values for image segmentation. *e
edge values largely control the route and noise point of the
image segmentation, so they take the gray scale value and the
neighborhood gray scale value and gradient as the auxiliary
to determine the segmentation characteristics of the image
and input the corresponding segmentation value into the ant
group algorithm.

2.2. Build a Mathematical Model of the Ant Colony Search
Process. After determining the image segmentation feature,
the segmentation feature needs to be input into the ant
colony algorithm, so the mathematical model of the ant
colony search process is constructed [12–15]. *e mathe-
matical model simulates the trajectory of the ant colony
searching for food to calculate, which can accurately de-
termine the immediate obstacles in the search process and
ensure the accuracy of the calculation results. Set the initial
image as X. Each pixel in X forms a set. Set the set as Xj. *e
values of the elements in the set are not equal. Based on this,
the travel path of ants is determined, and the image seg-
mentation path is judged according to the process of ants
looking for food.

*e distance between xin is arranged, and the distance
between ant crawling is shown as
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where m represents the number of input image segmenta-
tion features. In this formula, the value of m is set to 3; pk

represents the weighted value of the Euclidean distance, and
the magnitude of this value depends on the degree of
clustering influence of pixels on the image. *e distance
between each pixel can be obtained by this formula.

Set the clustering radius of the image to r, phij is the
amount of information on the path of the ant colony, and
determine the guiding function formula in the ant colony
algorithm to obtain the guiding probability pij:
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where the clustering radius r is in the numerator and the
denominator dij is the distance, which is fixed.*erefore, the
larger the clustering radius r, the larger the value of the
guiding probability pij of the guiding function, that is, the
greater the probability of the ant choosing the path and vice
versa. According to the guidance probability, pij value of the
guidance function is finally obtained; the ant’s travel route is
determined, so as to analyze the edge value of the image
segmentation.

2.3. Set the Individual Ant Colony Rules. After completing
the mathematical model of the colony search process,
bootstrap rules were set against each colony for the calcu-
lated bootstrap probability values based on 3 features of the
image segmentation [16–18].

2.3.1. Gray-scale Value Feature Rule. Gray-scale values are
important features that distinguish the target in an image
from the image background and can reduce a lot of com-
putational workload when the gray-scale values in the image
are determined.When using colony calculation, colonies can
be arranged on the same starting point, the first gray-scale
value. After then, the first gray-scale value is determined, the
mathematical model calculation can be performed as de-
scribed above, and the bootstrap probability return of the
bootstrap function is determined based on the value of the
pixel point.

2.3.2. Gradient Characteristic Rules. Gradient features are
important features of analyzing critical and noise points, and
different gradient images of the target and the background
can be obtained according to the gradient, while also de-
termining gradient pixels points in different ant colonies.
Setting the number of pixels in different colonies to n, when
n is greater than the pixel mean, indicates that the region of
the colony is a cluster center. *e gradient feature of 0 is set
in the cluster center of the image so that the cluster center of
the image segmentation can be resolved.

2.3.3. Neighborhood Gray-Scale Value Feature Rule.
Unlike gray-scale values, neighborhood gray-scale values are
mainly used for the calculation of image segmentation edges,
controlling the details of image segmentation and playing an
important role in protecting image pixel work. *e neigh-
borhood gray-scale value is set to the regional form of 3× 3;
combined with the gradient characteristics above, the region
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with gradient characteristics to zero is set to the cluster
center, and the neighborhood gray-scale value feature is set
to 6, so the corresponding field value can be obtained to
determine the image segmentation direction.

2.4. SetUp the InitialClusterCenter. Setting the initial cluster
center reduces a lot of computational work, where the colony
moves within the specified range. When the initial cluster
center is not set, the ant colonies will walk in the image
irregularly, without guiding direction and guiding factors,
resulting in excessive computational workload. *erefore,
when setting the initial arrangement position of the colony,
the initial cluster center should be determined, giving the
colony a fixed region and reducing the search time.

When setting the initial cluster center, the cluster center
may be located at the center or edge of the image and set
according to the gradient characteristics of the image. At the
edge of the target and background, the number of pixels is
large and excessive pixels will result in the gradient value
within the region being zero, so when setting the initial
cluster center, the pixel number of the edge with the pixel
value of the image target and the background as the starting
point.

2.5. Implement the Polymorphic Ant Colony Algorithm for
Image Segmentation. *rough the setting of the initial
cluster center, each ant colony is arranged in the cluster
center. In the initial cluster center, the movement of the ant
colony is irregular and blind. *e distance between each
pixel is measured, and the distance data dij are obtained, and
a mathematical model is constructed according to the length
of the distance. In this model, the movement of the ant
colony mainly uses pheromone to calculate the path, cal-
culates and analyzes the probability according to the
movement of the ant colony, and obtains the path of the ant
colony through the obtained probability, so as to realize the
image segmentation of the polymorphic ant colony
algorithm.

3. PrincipleofMacropolicyandPrincipleofReal
Estate Industry

*e continuous development of our economy, the price of
real estate is very obvious, especially for economic growth,
domestic market domestic demand, and urban real estate as
a new stimulus consumption growth point, and demand is
very obvious, as shown in Figure 1; in the domestic real
estate market, with the growth of the demand curve in the
first quadrant of ant algorithm, the real estate rent level and
demand will increase at the same time. In particular, for the
increase of the rent level in the real estate market, the
government has issued various policies, such as tax cuts and
preferential ways to encourage real estate transactions,
leading to an increase in the price of real estate assets.
*erefore, macroeconomic growth will make the residential
market develop diffuse, as shown in Figure 2.

However, in the actual development process, the real
estate industry has experienced overheated real estate

investment in some areas. *e prosperity of real estate has
exceeded the development level of the local economy,
showing the situation and characteristics of the mismatch
with the economic development.*erefore, the state uses the
corresponding policies, legal and administrative means to
treat them differently, realizes the regulation of tax, interest
rate, foreign investment, land, and other aspects, and realizes
the adjustment of two angles of demand and supply.

3.1. From thePerspective ofControlRequirements. First of all,
the state and the government have issued a number of
policies to conduct investment and trading rules and carried
through a series of measures to conduct speculation in real
estate and noninvestment demand. *rough the corre-
sponding ant colony algorithm and through the real estate
improvement of loan and tax and the corresponding policy
changes, the demand for real estate investment income has
been improved. As shown in Figure 3, the improvement of
different capitalization rates can bring about the corre-
sponding equilibrium changes. When the expected devel-
opment and construction amount is reduced, the property
stock and rent of the related real property have increased.
*is is counterbalanced with the new amount of develop-
ment and construction.

In the long run, the rent of real estate increases and the
corresponding capitalization, so as to reduce the real estate
price, reduces the development and construction volume of
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Figure 1: Four-quadrant pattern diagram.
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Figure 2: Four-quadrant pattern diagram.
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the heart and stabilizes the real estate market. In the short
term, the policy can reduce the demand for speculation to a
certain extent, but due to the complexity of China’s real
estate market and the difference in regional development is
too large, so the response of adjustment in real estate is too
slow.

Equation (2) controls the supply.
From the perspective of supply control, it mainly covers

credit, natural resources real estate, tax, etc. In terms of the
ant colony algorithm, the land supply of the natural resource
real estate, the control of the credit scale, and the real estate
cost are reflected in the rays in Figure 4 to ensure that the
balance state changes.

In the long run, these controlled supplies are in line with
the long-term goal of the long-term control of the stable
growth of China’s real estate industry. In the short term, the
real estate may have the supply ownership, but both the
investment demands have been reduced. According to the
corresponding theory of supply and demand relationship,
the real estate price has been reduced and changed in a
certain period of time, whichmeans that the government can
effectively control the housing price.

*rough the ant group algorithm, in the case of the
supply relationship changes to a certain extent, the real estate
combining has been retained, and the use demand of real
estate can meet different real estate ownership, and the rent
will be relatively reduced. If the balance state changes and
the demand curve is shifted, the speculative and nonspec-
ulative demand for real estate will be reduced. When
equilibrium is reached, the ant colony algorithm overall
shrinks, contrary to economic expansion, as shown in
Figure 5:

National macrocontrol policies range from control to
protection, with the focus on supporting residents in solving
housing problems.

*e contribution rate is the specific monitoring and
measurement of the overall impact of a certain index on the
economy:

Conit �
ΔValit
ΔGDPt

× 100%. (3)

From the calculation results, from 2018 to 2020, the
contribution rate of the primary industry was on the rise, the

contribution rate of the secondary industry was decreased,
and the contribution rate of the tertiary industry showed a
steady rise.

From the results in Figure 6, if the secondary industry
declines, from the perspective of real estate alone, the
economic contribution rate of real estate is basically about
7%, but there is still a big gap compared with the con-
tribution of industrial economy to China’s economic
growth.

4. Simulation Experiment and Analysis

4.1.Analysis Based onState SpaceModels. State space models
are a powerful tool for the dynamic analysis of interrelations
between variables. *e model uses a powerful iterative al-
gorithm called the Kalman filter to incorporate unobservable
variables into the observable model and obtains estimates
with it:

log GDPt(  � αt + βtlog industryt(  × +u

βt � a + b × βt−1 + εt

 , t � 1, 2, . . . , T,

log GDPt(  � αt
′ + βt
′log realestatet(  × +u

βt
′ � a′ + b′ × βt−1′ + εt

′

⎧⎨

⎩

′
, t � 1, 2, . . . , T.

(4)

Using the data provided by the China Statistical Year-
book 2020, the changes in the parameters βt and βt

′ of the
sample period can be obtained, as shown in Figure 7. *e
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Figure 3: Four-quadrant pattern diagram.
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elasticity of GDP to industry is relatively stable, fluctuating
around 0.12, while in the same period, although the elasticity
of GDP to real estate shows the upward trend, the tertiary
industry represented by real estate cannot yet replace the
position of the secondary industry.

4.2. To Absorb Employment. From the perspective of urban
employment personnel, among the 20 industries of
China’s national economy, the person directly engaged in
real estate accounts for not much, only accounting for
about 2%.*e top three industries are manufacturing,
construction, and education, accounting for 27.7%, 15.3%,
and 9.5%, respectively, 12.1 times, 6.7 times, and 4.1 times
the number of real estate practitioners, respectively
(Figure 8).

As a capital company, the capital party, its purpose is to
obtain operating profit. In the general concept, the real estate
development is good, its operating profit is relatively high,

the real estate development is not good, and its operating
profit is relatively low. Although China’s real estate market
has basically maintained a bull market for more than ten
years, the real estate industry profit should be a lot.

As a capitalist real estate company, the purpose of its
operation is to obtain operating profits. In the general
concept, if real estate develops well, its operating profit is
relatively high. If real estate develops well, its operating
profit is relatively low. China’s real estate market has ba-
sically maintained a dozen or so despite occasional fluctu-
ations. In the bull market of 2015, the real estate industry
should have made a lot of profits.

According to China’s current division of powers and
financial powers, local governments undertake a large
number of tasks, but financial powers are concentrated in
higher-level governments, making local governments have
to regard real estate as the “second fiscal” in order to
complete economic and social development tasks. Real estate
has a huge impact on local finances. To resolve the de-
pendence of local governments on real estate development, it
is necessary to solve the dependence of local finance on real
estate development. Only by liberating local finance from
land gains can the local government’s benign guiding role in
real estate development be fundamentally given play to.
Reform the existing fiscal and taxation system and rea-
sonably divide central and local affairs so that local gov-
ernments have sufficient financial resources to effectively
handle their affairs without relying on land and provide
guarantees for local economic development, people’s lives,
and social stability.

*e issue of human capital has always been a key area of
economic research. In the history of economic research,
Malthus’ theory of population disasters has appeared, and
the important role of human capital in economic growth has
also been strongly promoted. Despite the school disputes, it
is undeniable that human capital is an important factor in a
country’s economic growth. Empirical evidence shows that
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there is a close correlation between population growth and
economic growth. *e recession of the Japanese economy,
the stagnation of the European economy, the arrival of an
aging society, and the negative growth of the population
appeared. As the world’s most populous country, China’s
most basic resource is human capital. In 1978, China
implemented reform and opening up. *e low labor cost is
one of the important reasons why the economy can develop in
great strides. In addition to the large population, another
important reason for the low labor cost in China is that
China’s family planning policy started in the last century has
caused the dependency ratio to drop drastically and enjoy a
huge demographic dividend. However, the current pop-
ulation aging in China is very fast. In 2015, the number of
people over 60 years old in China exceeded 200 million,
accounting for 16.1%, and the number of people over 65 years
old has reached 140 million, accounting for 10.5%. According
to the aging society standard that the population over 60 years
old accounted for more than 10% and the population over
65 years old accounted for more than 7%, China has actually
entered an aging society, and the aging degree will be further
increased in recent decades. *e heavier burden and the
decline in the proportion of the right-age labor force have
greatly increased the average cost of labor in our country and
have brought tremendous pressure to the normal operation of
enterprises and the normal operation of individual families.
For China, maintaining the sustainable development of the
economy and society is still the biggest task in the future
period of history. It is recommended to further adjust the
family planning policy to promote themoderate growth of the
population and continue to maintain the competitiveness of
China’s enterprises and the sustainable development of the
family.

*e tax burden of economic units in China is relatively
heavy. *e measurement caliber of the macrotax burden has
three categories: narrow caliber, medium caliber, and wide
caliber. *e narrow caliber refers to the proportion of tax
revenue in GDP, the medium caliber refers to the proportion
of fiscal revenue in GDP, and the wide caliber refers to the
proportion of revenue that all governments can control or
influence in GDP. China’s narrow-caliber macrotax burden
is less than 20%, the medium-caliber macrotax burden is
slightly higher than 20%, and the wide-caliber macrotax
burden is close to 40%. From the perspective of the rela-
tionship between households, enterprises, and the country
and the development of households and enterprises, a wide-
caliber macrotax burden is more reasonable. At present,
China’s wide-caliber macrotax burden has been much
higher than the average level of developing countries and
even higher than the level of some developed countries.
*e burden of taxes and fees makes the economic unit’s
operating results unable to be used for technological
innovation and self-development, and the development
of competitiveness is greatly affected. For China’s sus-
tainable development, tax cuts are an important way to
mobilize the enthusiasm of households and enterprises
and stimulate their creativity. In the future, necessary
explorations should be made in tax cuts, especially
structural tax cuts.

Science and technology are primary productive forces.
Since the reform and opening up, China has gradually in-
creased its investment in science and technology research
and development, and the progress in science and tech-
nology has made rapid progress, which has promoted the
rapid development of China’s economy and has become the
world’s second largest economy. However, despite the rapid
progress in science and technology in China, the gap with
developed countries is still huge. *e intuitive manifestation
of the relatively weak technological innovation ability is the
low added value of technology made in China. Technology is
the main source of the added value of high-tech products,
and the price of commodities is the most important
competitiveness of non-high-tech products, but the price
factor is greatly affected by the cost. In the context of
reduced labor, higher tax costs, and rising raw material
prices, the competitiveness of China’s low value-added
products has dropped significantly. In the future, we
should optimize the technological innovation environ-
ment, increase investment in science and technology,
improve China’s technological innovation capabilities,
especially the technological innovation capabilities of
enterprises, and then increase the technological added
value of Chinese products so that the advantages of
Chinese products will be transformed from low prices to
advanced technology.

5. Conclusions

With the continuous development of social economy, urban
real estate has an influence on the macroeconomy, and how
to trace its external influence factors is very important. In
view of these limitations and needs, this paper is based on
ant algorithm, by combining the operation of the real estate
market to adjust the real estate market, using national policy
impact analysis, explore the national policy on real estate, to
effectively adjust the policy, using the “four-quadrant”
model to analyze the impact of the real estate market, further
promote the healthy development of real estate, and realize
the effective development of national economy. Simulation
experiments have proved that the ant colony algorithm is
effective.
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