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In order to improve the evaluation effect of the economic and social development pioneer area, this paper constructs the
evaluation index system of the economic and social development pioneer area based on the spatial network structure analysis
method and obtains an intelligent analysis system. Moreover, from the perspective of economic development information flow,
this paper uses information flow direction analysis method and advantage flow analysis method to discuss the structural
characteristics of urban economic development network in the economic belt, providing new methods and perspectives for the
study of urban economic development flow. In addition, this paper attempts to propose a universal method for quantitative
research on the “flow space” structure of urban economic development as the forward-looking content of urban economic
development. According to the simulation test results, it can be seen that the evaluation index system of the economic and social
development pilot area based on the analysis of the spatial network structure proposed in this paper has a good effect.

1. Introduction

The new development concept is an inseparable organic
whole. In this organic whole, innovation is the internal
driving force leading development and must be placed at the
core of development, including innovation in theory, sys-
tem, technology, culture, and other aspects. Coordination is
the principal requirement of development, and the concept
of coordinated development pays more attention to integ-
rity, systematization, and balance and must correctly handle
major relations in development and solve the problem of
unbalanced and insufficient development [1]. At the same
time, green is a necessary condition for development, and
green development focuses on solving the problem of
harmonious coexistence and coexistence between man and
nature. While continuing and emphasizing adherence to the
basic national policy of resource conservation and envi-
ronmental protection, it is necessary to achieve synergy
between economic and social development and ecological
and environmental protection and create a good production
and living environment for the people. Opening up is the
environmental layout of development. To solve the problem

of developing internal and external linkages, a higher-level
open economy must be developed to expand opening up and
promote reform and development [2]. In addition, sharing is
the fundamental purpose of development, focusing on
solving social fairness and justice issues and continuously
promoting the common prosperity of all people. The five
development concepts are interconnected, and promote
each other, constituting a brand-new concept and action
guide to guide and lead today’s development. Moreover,
high-quality development under the guidance of new de-
velopment concepts will surely become the normal state of
development in the new era [3].

At present, the research on the airport economy at home
and abroad is generally summarized from the aspects of case
analysis and planning and construction, focusing on basic
theoretical research such as basic concepts, characteristics,
and development models at the macro level. However, there
is a lack of specialized research on the airport economy
industry from the perspective of regional economics,
management, and industrial economics, as well as micro-
subjects. It is necessary to select and plan the airport industry
based on the development time sequence by using the
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analytic hierarchy process in combination with the types of
airport economic industries. At the same time, it is necessary
to rationally plan and lay out the industrial space according
to the industrial space structure layout of the airport area
and combine the regional characteristics of the economic
demonstration area so as to enrich the theoretical research
system of the airport economy.

Based on the spatial network structure analysis method,
this paper constructs the evaluation index system of the
economic and social development pioneer area and obtains
an intelligent analysis system, which provides a reference for
the subsequent evaluation of the economic and social de-
velopment pioneer area.

2. Related Work

The evaluation theory of economic and social development
is a process of continuous evolution, and the evolution
process is consistent with the development of the context
and the theory of economic and social development.
Through the study of relevant literature, it can be seen that
the theory of economic and social development will affect
the theory and connotation of measurement and evaluation.
The changes of economic and social development theory
with time and environment will inevitably lead to changes in
the content of economic and social measurement and
evaluation [4].

The social development concept of one-sided pursuit of
economic growth has its profound and complicated his-
torical reasons. The two world wars severely damaged the
economy of the traditional capitalist powers. With the
collapse of the world colonial system, the rise of independent
democratic movements in the colonies directly shook the
economic foundation of imperialism [5]. After the Second
World War, the primary task of traditional capitalist powers
was to restore and develop their own economies. Countries
that have just gotten rid of the colonial system and become
independent and countries that have just begun to indus-
trialize have become developing countries. The primary task
of developing countries is to develop their economies. In this
way, the world is pursuing economic growth. Therefore, the
development of this period mainly refers to the economic
development. Due to special historical reasons, people at
that time believed that the cause of social problems was the
low economic aggregate, and rich material wealth could
solve all social problems. Typical theories include Lewis’s [6]
dual structure theory, Rostow’s economic development stage
theory [7], Kuznets’ statistical theory [8], and Chenery’s
econometric theory [9]. Under the guidance of this concept,
the total economic volume has increased significantly, the
progress of other aspects of society has been slow, or even
counterproductive, and problems such as social unrest,
political corruption, and unfair income distribution have
emerged one after another. The concept of one-sided pursuit
of economic growth began to be questioned.

Under the guidance of the one-sided pursuit of eco-
nomic growth, other aspects of society have not achieved
the expected progress, and people have begun to realize that
simple economic growth cannot solve problems such as
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poverty, unemployment, and inequitable distribution [10].
The development theory has evolved from economics to a
multidisciplinary comprehensive theory, which affirms the
basic status of economic growth while taking into account
other aspects of society. However, the focus of this period
was mainly on social welfare, aiming to solve poverty,
unemployment, and inequitable distribution. The focus is
on raising the income of the poor, increasing the em-
ployment rate and improving the social security system
[11]. Literature [12] believes that development should in-
clude economic, political, and cultural development and
believes that as long as poverty, unemployment, and in-
equality are reduced, it belongs to development. Literature
[13] proposed that development is a multidimensional
process that includes the combination of the entire
economy, society, culture, technology, ecology, and other
elements and internal reorganization, including changes in
economic aggregates, economic income growth, social
systems, social structures, and even people’s beliefs, habits,
and other related content that cannot be regarded as a
simple process.

In the process of industrialization, human beings
have experienced an extensive economic development
model. In this process, human beings exploit resources
plunder, destroy the ecological environment, pursue
short-term interests, and make economic development
unsustainable [14]. Literature [15] believes that sus-
tainable development mainly includes two cores, namely,
the welfare problem in the economic growth period and
the constraint problem of economic growth. The optimal
growth path under different intergenerational goals and
resource constraints is studied, and it is found that the
optimal growth path is the path of sustainable devel-
opment most of the time. Some scholars put forward
another view. Literature [16] believes that the systematic
interpretation of the connotation of “sustainable de-
velopment” should be carried out from three aspects:
economic sustainability, environmental sustainability,
and social sustainability. With the deepening of research,
the academic community has further enriched the the-
oretical framework of sustainable development and be-
lieves that the theoretical connotation of sustainable
development includes five aspects: multidimensional
development, common development, fair development,
coordinated development, and efficient development.
The indicator system of the United Nations Commission
on Sustainable Development covers the four major
systems of economy, society, environment, and system,
including 142 indicators designed by driving force, state,
and response model. The US Sustainable Development
Indicator System consists of ten goals, including 54
indicators including health and the environment,
equality, sustainable society, economic prosperity, public
participation, protection of nature, and education. The
UK sustainable development indicator system includes
21 aspects including economy, transportation, overseas
trade, energy, land use, water resources, forests, atmo-
sphere, waste, and radioactivity, with a total of 123 in-
dicators [17].
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3. Analysis Model of Spatial Network Structure

The city network mainly refers to the connection between
cities. The relational data between cities is particularly
critical to the study of urban networks, which can be roughly
divided into attribute methods and relational methods. The
data with realistic or abstract meanings that can reflect and
carry various associations between cities, such as the flow of
people, material exchange, and information exchange be-
tween cities, can be understood as relational data. The
traditional urban network research is mostly carried out
from the mode of urban hierarchy, scale, core-periphery,
and so on. However, the urban network studied in this paper
refers to the urban network in which the economic devel-
opment information flow represents the abstract meaning
perspective, and this paper reveals the connection between
urban tourism through the abstract research perspective.

The central place refers to the place where goods and
services can be provided to consumers in the surrounding
area, such as a residential distribution point, a commercial
center, or a city. Centrality is the degree to which a central
place plays a central role relative to its surrounding areas,
that is, its relative importance. Centrality can be expressed as
follows [18]:

C=C, -G, (1)

Among them, C, is the total amount of goods and
services provided by the center, C, is the amount of goods
and services provided by the center for itself, and C is the
centrality, which refers to the amount of goods and services
provided by the center to surrounding areas.

The central place theory is regarded as the basic theory of
urban geography and regional economics research, as well as
the foundational theory of urban system spatial structure
research. The central place theory is a theory about the size of
urban functions and the distribution of spatial structure in
the region. It reveals the basic characteristics of the spatial
structure of the central place system. In the tourism practice
research, the urban tourism architecture mainly studies the
system level division, the spatial layout in a certain area, and
the connection between each other. The urban tourism grade
is analyzed to provide support for the next regional tourism
spatial structure.

The core idea of growth pole theory is that economic
growth does not occur at the same speed in every location at
the same time. Generally, the growth rate of a dominant
economic sector or an innovative industry is the fastest, and
these sectors and industries tend to gather in the best lo-
cation. The location is usually a large- or medium-sized city
within the region. Therefore, these large- and medium-sized
cities gradually form regional growth poles and drive re-
gional development through diffusion effects.

This theory provides a basis for the priority development
of regional tourism. Due to the comprehensive characteristics
of the tourism industry, the linkage effect of the tourism
industry is extended to a larger area through the gathering and
diffusion of regional tourism growth poles. In addition, re-
gional tourism is not initially developed in a balanced way.

According to the development model of this theory, priority
development areas can be used to drive tourism development
in other regions so that it can play a role in the aggregation
and diffusion of growth points and drive the economic growth
of the entire regional tourism industry. The theory is mainly
used in the two forms of the point axis structure and the
network structure in the tourism space structure.

The point-axis theory is formed on the basis of the
growth pole theory, which holds that the “point” is the node
(city) at all levels, and the “axis” is the industrial belt formed
by connecting the nodes at all levels in a certain direction.
The point-axis structure is formed by a number of isolated
nodes through the connection of the development axis and
gradually develops to form a certain spatial network
structure. Cities in a certain area are distributed hierar-
chically, so the development axis connecting each city is also
hierarchical, and cities and axes with different levels have
different attractiveness.

In the related research, the measurement methods used
by most scholars to study the evolution law and trend of
regional tourism development differences are basically based
on the relevant methods of income distribution differences
in economics. The specific measurement methods used in
this paper are as follows:

(1) Standard Deviation (VOC). It is the arithmetic
square root of the ratio between the sum of squared
deviations of the sample data and the total sample
size. It reflects the absolute degree of dispersion
between sample individuals and can be used to
represent the absolute difference in economic scale
between cities. The larger the value, the greater the
absolute difference.

VOC = 1/2?:1 (x;-%)" )
n

(2) Coefficient of Variation (CV). It is the quotient be-
tween the standard deviation and the mean. It can
eliminate the interference of different sample aver-
ages on the degree of sample variation, reflect the
relative dispersion of samples, and can be used to
characterize the relative difference of tourism scale
between cities. The smaller the value, the smaller the
relative difference.

- 1’2211 (v =%)'m (3)
X

(3) Gini Coefficient (G). It is combined with the coef-
ficient of variation to determine the relative differ-
ence of urban tourism scale. The larger the value is,
the larger the tourism scale gap between cities is.

1 1
G=1+-——=(y,+2y,+3y;+--+ny,). (4
n ny

(4) Growth Rate. It can analyze the differences in the
speed of regional tourism development, but the bases



of cities are different, and the same growth rate will
lead to large differences in actual growth. In order to
eliminate the above situation, this paper introduces
the relative development rate (Nich) to measure the
spatial difference of the relative development speed
of urban tourism in the economic belt.

Nich is the relationship between the change of the
economic development scale of each city in a certain
period and the change of the average economic de-
velopment scale of the whole region in the same period:

(Y2i — Yli)
Yl - Y2 '

Nich = (5)

In the formula, Y ;,Y,; is the economic development
scale of city i at time 1 and 2,and Y, Y, is the average
economic development scale of the region at time 1
and 2. Nich>1 means that the growth rate of the
economic development scale of city i is higher than
the regional average level, 0 <Nich <1 means that
the growth rate of the economic development scale
of city i is lower than the regional average level, and
Nich < 0 means that the economic development scale
of city i has negative growth.

(5) Herfindahl Coefficient (Hn). It is an index reflecting
the scale and agglomeration degree of urban eco-
nomic development. The larger the value, the higher
the degree of concentration, and the more uneven
the development.

H,=Y pi. (6)
i=1

(6) First Degree (S). It is the quotient between the mea-
sures of the economic development scale of the first
and second largest cities. It reflects the aggregation
degree of urban economic development scale distri-
bution. The larger the value, the more concentrated
the distribution. When S > 2, the regional structure is
considered unreasonable, and it is called the primacy
distribution. When S <2, the regional structure dis-
tribution is considered to be relatively reasonable.

P,

s=-L
P2

(7)

In formulae (1)-(6), X; is the value of index i,
Y,,Y,,Y;---Y,, is the index value from large to small, X and
Y are the mean values of the indexes, and 7 is the total
number of samples, P; is the proportion of index i, and
P, P, is the index value of the first and second largest cities.

3.1. Research Methods of Economic Development Scale
Distribution. In order to better present the overall distribution
of the economic development scale of cities in the economic
belt. In this paper, the Rothko-type rank-scale distribution is
used to measure the economic development scale distribution
of cities in the economic belt. The formula is [19]
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P=KR 1 (8)

Among them, P is the scale of urban economic devel-
opment, R is the rank, K is the ideal scale of the first city, and
q is the concentration index. According to the g-value, the
scale distribution of urban economic development is divided
into first type (g>1.2), concentrated type (0.85<g<1.2),
and balanced type (g<0.85).

In order to scientifically use the sample data for re-
gression analysis, the natural logarithm of formula (7) is
taken and sorted out:

Inp=Ink-glnR 9)

This paper uses the index of the total number of people
received by the city’s economic development to measure its
functional scale and the index of the proportion of total
economic development revenue to GDP to measure its
functional status. Moreover, this paper uses Nelson’s
method to define the functional strength of each city. First,
the sample mean (X) of each city’s functional indexes is
calculated as the threshold for judging urban specialized
departments; then, the sample standard deviation (o) of
each city’s functional indexes is calculated, and then the
coefficient (K;) of each city’s functional intensity is
calculated.

1 Z
X =) X,
1 n i:1 1
5\ 2
5 = 1[2im (X~ X) (10)
s\
X, -X
Kj==—

Each dimension is divided into 3 intervals according to
the value of K;. The specific description is as follows. In the
dimension of functional scale, it is divided into small,
medium, and large cities. In terms of functional status,
cities are divided into low, medium, and high specialization
cities.

The mean value of the total number of people received by
the economic development of cities in the economic belt is
expressed by X, and the standard deviation is expressed by o.
After calculation, it is found that the original sample of
functional scale is nonnormal. Therefore, this paper corrects
it as follows:
small — scale T; < X,

T; = 1 medium - sized Xt < T; < X1 + 0},
large T; > X1 + 0},

_ (11)
Low specialization S; < X,

S; = 1 Specialization in secondary schools X < S; < X + 0;,

High specialization S; > X + 0;.

Among them, T; is the functional scale of urban eco-
nomic development, and §; is the functional status of urban
economic development.



Computational Intelligence and Neuroscience

The two dimensions are combined with each other to
form 9 types of urban economic development functions
(Figure 1).

With the rapid development of information technology,
the popularization of the Internet and the economic devel-
opment reservation system has largely changed the market
conditions of the economic development industry. Moreover,
the application of information technology in the economic
development industry is becoming more and more extensive,
and the influence of information flow on the economic de-
velopment flow is gradually increasing. The guidance of eco-
nomic development information flow to economic
development flow is a process of information decision-making
and implementation; in this process, “quasitourists” have been
largely controlled by economic development information flow.
On the one hand, the flow of economic development infor-
mation enhances the flow of economic development, and on
the other hand, the two can even replace each other in
quantitative relationship. In the context of the rapid devel-
opment of the Internet, the purchasing decisions and behaviors
of economic developers are increasingly dependent on the
Internet. Website information flow is the basic form and the
only medium of Internet information transmission, and it plays
a huge guiding role in the generation and change of people flow
and is the most influential “flow” among many “flow” elements.
Therefore, from the perspective of economic development
information flow, this paper avoids the obstacles caused by the
lack of statistics on domestic economic development flow data.

From the perspective of economic development infor-
mation flow, this paper uses information flow direction
analysis method and advantage flow analysis method to
discuss the structural characteristics of urban economic
development network in the economic belt, providing new
methods and perspectives for the study of urban economic
development flow. Moreover, this paper attempts to propose
a universal method for quantitative research on the “flow
space” structure of urban economic development as a for-
ward-looking content of urban economic development so as
to make up for the deficiencies of related research caused by
the lack of information on the flow and flow of domestic
actual economic development and to provide certain basic
materials for later scholars to study the flow of economic
development information. To a certain extent, it provides
decision-making reference for economic development
marketing, economic development e-commerce and eco-
nomic development planning and provides a scientific basis
for promoting the integrated construction and development
of economic development.

This paper introduces C-value and D-value as two in-
dicators to measure the status and level of each city in the
urban economic development network. The formula is

C= Ln%,
s (12)
D=C.-C,

Among them, C, represents the amount of economic
development information output by a city, and Cg

High Category | Category
specialization seven four
1]
=
s
-‘—4(: Middle Category | Category
§ specialization five two
S
=
=
5
Low Category | Category
specialization nine six

Small- Middle- Large-
sized sized sized

Function scale

FIGURE 1: Types of urban economic development functions.

represents the amount of economic development infor-
mation received by the city. If a city’s economic devel-
opment information output is greater than its information
reception, that is, D > 0, the city is the control node (city) of
the economic development information flow network. On
the contrary, the city is considered as a subsidiary node
(city).

In the process of data processing, it is found that, under
normal circumstances, the amount of economic develop-
ment information received by popular cities or cities with
more developed economic development industries is often
greater than the amount of economic development infor-
mation output. The information flow of economic devel-
opment from low to high is relatively large, while the amount
of economic development information output from high to
low is less. Therefore, C, represents the amount of economic
development information received by a city, and Cg rep-
resents the amount of economic development information
output by the city.

The basic idea of the dominant flow analysis method is
to judge the status of a city (A) in the urban system
according to the maximum flow of economic development
information of a city (A), the scale of urban economic
development, and the flow between the city (A) and other
cities. From this, the position of the city (A) in the network
structure is obtained, and the position determines its in-
fluence in the spatial interaction. On this basis, Song Wei
and other scholars divided cities into three types: domi-
nant, subdominant, and subordinate cities. Based on the
scale of urban economic development level obtained in the
previous study, the level of the dominant stream is divided.
The detailed contents are explained as follows. If the largest
economic development information flow of city (A) is to
city (B) with a smaller economic development scale, then
city (A) is considered to be dominant. If city (B) has the
largest economic development information flow to a city
with a relatively large economic development scale, and at
the same time there is one or more cities (C,,C, ---) whose
economic development scale is smaller than the largest
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Figure 2: Kohonen network structure.
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economic development information flow to it (B), then city
(B) is considered to have secondary dominance. If city (C)
has the largest economic development information flow to
the subdominant city (B), and there is no city (D) whose
economic development scale is smaller than the largest
economic development information flow to it (C), then it is
determined that city (C) has a subordinate attribute.

4. Evaluation Index System of Economic and
Social Development Pilot Area Based on
Spatial Network Structure Analysis

The Kohonen network simulates the structure of neurons in

the cerebral cortex as a two-dimensional spatial lattice.
Functionally, through the interaction and competition



Computational Intelligence and Neuroscience

Data mining

Model base

Application
server

Data
resource

Business base
component platform

Macroeconomic data center

Macroeconomic

theme database databases

Literature data

database database

Database of

Other themes

Economic and
social thematic

professional File
economic database
indicators

\

Presentation

layer

Data mining

!
=

ﬁ

Online analysis and

—
processing of OLAP > < >

B> -
D Application server

Macroeconomic
regulation
simulation

system gy
L |

Literature service
system

<
=

Economic form
analysis and
decision-making
service
system

B

Ad-hoc query

—-—

3'

Multidimensional
analysis

Data mining

FIGURE 4: System flowchart.

Center data
Provincial warehouse
level bureau
data base e F X
i l Database of
i Macroeconomic i professional
ETL i database i economic
lPrc;\gnc‘lal i ! indicators E—
evelbureau [HE 2 I z deplay
data base — - yetem
| Legal and ! T
i regulatory i theil atl]lDI e data Dediston
| 1 atabase
Provincial i database ! ‘ SERERLE
1 1 system
level bureau oo 3
data base
[ |
T | .
Data mining L |

FIGURE 5: Schematic diagram of the decision support system based on data warehouse.

between neurons in the network, the clustering function and
self-organization and self-learning functions of brain in-
formation processing are simulated. The Kohonen network
structure is shown in Figure 2, which consists of an input
layer and a competition layer.

This paper makes comprehensive use of multidisci-
plinary theories and technologies such as systems science,
information science, dynamic econometrics, artificial in-
telligence, data warehouse, data mining, online analytical

processing, and intelligent decision-making analysis tools
and methods. Through the collection, storage, analysis,
processing, and presentation of various data and related
information, high-level information services and support are
provided for leaders, and scientific and standardized deci-
sion-making is realized. The overall architecture of the
system is shown in Figure 3.

The flowchart of the macroeconomic intelligent decision
support system is shown in Figure 4.
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The intelligent decision support system based on data
warehouse takes data warehouse and model base (MB) as the
main structure, supports online analytical processing, and
applies data mining to knowledge discovery in the database,
as shown in Figure 5:

The data mining server extracts data from the data
warehouse and then sends the results to the front-end for
display after mining and processing. The interface design of
the data mining service is shown in Figure 6 below.

The mining steps of the data mining system are as
follows: (1) The system selects an algorithm. (2) The system
selects the training set and determines whether to refresh. If
it needs to be refreshed, the system repeats step 2; otherwise,
it goes to step 3. (3) The system configures the algorithm
parameters. (4) The system checks the model information
and chooses to continue to step 5; otherwise, it goes back to
step 3. (5) The system uses the model to determine whether
to refresh. If it needs to be refreshed, the system repeats step
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FIGURE 8: Analysis model of spatial network structure.

TaBLE 1: Evaluation of the evaluation effect of the economic and social development pilot area.

Number Evaluate the effect Number Evaluate the effect Number Evaluate the effect
1 85.04 20 80.86 39 71.63
2 81.19 21 87.61 40 75.90
3 86.35 22 79.78 41 73.16
4 80.73 23 71.85 42 78.66
5 71.80 24 75.74 43 81.58
6 71.07 25 84.73 44 74.08
7 76.79 26 86.22 45 73.76
8 79.12 27 77.03 46 72.41
9 76.22 28 72.53 47 74.15
10 76.56 29 71.51 48 87.06
11 85.82 30 76.00 49 80.16
12 72.76 31 78.15 50 71.73
13 86.10 32 77.13 51 86.23
14 78.13 33 81.22 52 74.45
15 82.19 34 79.27 53 71.64
16 83.32 35 82.48 54 87.36
17 84.48 36 74.20 55 75.99
18 84.74 37 78.38 56 77.32
19 84.83 38 75.16 57 84.74

5; otherwise, it goes to step 6. (6) The system checks the
result information. The overall activity diagram of the data
mining module is as shown in Figure 7.

Figure 8 shows the analysis model of the spatial network
structure constructed in this paper.

This paper obtains a large amount of data from the
network to verify the effect of the model in this paper and
calculates the effect of the model constructed in this paper in

the evaluation index analysis of the economic and social
development pilot area and compares it through multiple
sets of data. Moreover, this paper obtains the results shown
in Table 1 and Figure 9.

From the above research, it can be seen that the eval-
uation index system of the economic and social development
pilot area based on the analysis of the spatial network
structure proposed in this paper has a good effect.
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5. Conclusion

The construction and development process of the “two first
districts” is the implementation of the five development
concepts of innovation, coordination, greenness, openness, and
sharing and is the development under the strategic guidance of
the five development concepts. Therefore, the construction of
the evaluation index system of the economic and social de-
velopment pilot zone must be based on five development
concepts. Moreover, it needs to take the five development
concepts as the first-level indicators for evaluation and further
select the second-level indicators and the third-level indicators
according to their connotations and the actual construction. In
addition, it provides a theoretical reference for the formation of
the basic framework and the selection of specific indicators for
the evaluation index system of the economic and social de-
velopment pilot zone. At the same time, it can reveal the status
quo, characteristics, and problems of economic and social
development under the guidance of new development concepts
and has certain practical value for guiding government de-
partments to solve economic and social development problems
according to the development requirements of new concepts.
Based on the analysis method of spatial network structure, this
paper constructs the evaluation index system of the economic
and social development pilot area and obtains an intelligent
analysis system. The simulation test study shows that the
evaluation index system of the economic and social develop-
ment pilot area based on the analysis of the spatial network
structure proposed in this paper has a good effect.
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