FERZEREXEBEIFRATE
A Aerospace Information Research Institute(AIR)
AIR

Chinese Academy of Sciences(CAS)

8th ACM SIGSPATIAL International Workshop on Location-based Recommendations

Spatial Heterogeneity and Influencing

Factors of Music Training Institutions in

Beijing-Tianjin-Hebei Urban Agglomeration

Wenwen Liu  Jun Zhao Shaohua Wang* Chang Liu
Xiaojian Liang Xiangwen Cui Chunxiang Cao
Jianning Yang Nanmu Su

College of Music and Dance, Henan Normal University

Aerospace Information Research Institute, Chinese Academy of Sciences
October 29, 2024



8th ACM SIGSPATIAL International Workshop on
Location-based Recommendations

1. Introduction to the importance of music training
institutions

2.Data sources and research methods

3. Spatial distribution analysis of music training
institutions

4. Influence factors

5. Discussion and conclusion



Introduction

Under the background of The Times in which students are infiltrated with aesthetic education and their core
qualities such as cultural understanding, aesthetic perception, artistic expression and creative practice are

comprehensively improved, music education assumes an important responsibility, and music training

institutions play an important role in it.
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Introduction

B The higher level of economic development plays a positive role in promoting the development of music
training institutions.

® [t not only provides a broad market space and a solid economic foundation for music training institutions, but
also plays a promoting role in upgrading software and hardware of music training institutions and enriching

teaching content.

Economic Development of music
growth reaction training institutions
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‘ effect

® The Beijing-Tianjin-Hebei city cluster, as a world-class city cluster in China, has a significant imbalance within

the region in terms of coordinated economic development.Similarly, The development of music training

institutions 1s also unbalanced, which is not consistent with the fairness of aesthetic education.
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) Study area overview

Study area:

Beijing, Tianjin and Hebei Province
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(Z) Data sourcing and processing

® Music training institutions data: The company searched the official website of the Beijing-Tianjin-Hebei music training

institutions, and eliminated them according to the business scope, taking 4041 music institutions as the research object.

City Beijing | Shijiaz | Tangsh | Baod Xing | Qinhuang | Langfang Cheng | Zhangjiak | Tianjin | Cangz
huang an ing tai dao de ou hou

Number 1588

Proportion ~ 39.3 10.4 8.7 83 65 6.2 5.3 4.4 3 2.6 1.8 1.7 1.7
(%)

® Map data: derived from the department of natural resources standard map service web site
(http://bzdt.ch.mnr.gov.cn/index.html.);

® Elevation data: from the geospatial data cloud DEM digital elevation data;

® The data of road network density, per capita disposable income, population with college degree or above, population density,
and total capital of cultural service industry are from the national, provincial and municipal statistical yearbooks in 2022

® The number of museums, cultural palaces, libraries, schools, parks and squares comes from the official websites of provincial

and municipal people's governments.



(Z) Research method

® Spatial distribution characteristics: nearest neighbor ratio, CV variation coefficient
® Spatially distributed structure: Kernel density, Standard deviation ellipse
® Equilibrium degree of spatial distribution: imbalance index . Lorenz curve diagram

® Influence factors: Elevation, Geographical detector, Entropy weight method
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Spatial distribution analysis

(—) Spatial distribution characteristics

B The number of music training institutions shows obvious agglomeration characteristics.
® The nearest neighbor ratio was 0.179, and the significant level was P < 0.01, indicating that the music training
institutions in Beijing-Tianjin-Hebei Province showed obvious clustering distribution characteristics in space.
® (CV variation coefficient=385%, which further verified the spatial agglomeration distribution trend of music training

institutions in Beijing, Tianjin and Hebei.
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Spatial distribution analysis

(Z) Spatial distribution structure

B The results of kernel density show two prominent core regions and several scattered point clusters.

B The standard deviation ellipse results show a significant "northeast-southwest" trend feature, and the expansion

degree in the south-north direction is more significant than that in the east-west direction.
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Spatial distribution analysis

(=) Equilibrium degree of spatial distribution

B Imbalance index results: S=0.458, indicating that there is a significant imbalance in the distribution of
music training institutions in the Beijing-Tianjin-Hebei region.

B [orenz curve results: the curve is far away from the uniform distribution line, and the curve has a convex
arc, which further proves the uneven distribution of music training institutions in the Beijing-Tianjin-

Hebei region.
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Influence factors

(—) Elevation factor

B Bejjing-tianjin-hebel music training institutions are greatly influenced by the terrain of Yanshan Mountains in

the north and Taithang Mountains in the west, mainly concentrated in the plain area.
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Influence factors

(Z) Entropy weight method

B Index weight: the order of influence intensity from large to small is: economic development level >

population factor > transportation convenience > cultural service facilities > leisure and residential places.

Entropy weight method Geographical detector

Influencing factor Specific indicators . . Overall index ) i

Indicator weight ) q Price P Price
weight
Transportation convenience X1 Road network density 0.150 0.925 0.926 0.004
X2 Parking lot 0.776 0.925 0.004
S T X3 GDP per capita 0.015 0.948 0.000
horizontal X4 Culture and art industry 0.948 0.963 0.964 0.000
cash flow

X5 Population density 0.388 0.931 0.003
demographic factor X6 Junior college degree or above 0.198 0.936 0.954 0.000
X7 Proportion of the population aged 0-14 years 0.350 0.933 0.003
X8 Entertainment venue 0.313 0.958 0.000
Leisure living X9 Park Plaza 0.095 0.817 0.371 0.485
place X10 Mall 0.184 0.979 0.000
X11 Residential area 0.2252 0.980 0.000
X12 Library 0.3207 0.958 0.000
Cultural services X13 Cultural Palace 0.1472 0.882 0.977 0.000
installation X14 Museum 0.31008 0.958 0.000

X15 School 0.1038 0.545 0.260




Influence factors

(=) Geographic detectord

B Single factor analysis: shopping malls, residential areas, cultural palace and other places have the greatest

impact on music training institutions

Entropy weight method Geographical detector
Influencing factor Specific indicators Indicator weight OveraI_I index . Prie i
weight
Transportation convenience X1 Road network density 0.150 0.925 0.926 0.004
X2 Parking lot 0.776 0.925 0.004
S T X3 GDP per capita 0.015 0.948 0.000
horizontal X4 Culture and art industry 0.948 0.963 0.964 0.000
cash flow
X5 Population density 0.388 0.931 0.003
demographic factor X6 Junior college degree or above 0.198 0.936 0.954 0.000
X7 Proportion of the population aged 0-14 years 0.350 0.933 0.003
X8 Entertainment venue 0.313 0.958 0.000
Leisure living X9 Park Plaza 0.095 0.817 0.371 0.485
place X10 Mall 0.184 0.979 0.000
X11 Residential area 0.2252 0.980 0.000
X12 Library 0.3207 0.958 0.000
Cultural services X13 Cultural Palace 0.1472 0.882 0.977 0.000
installation X14 Museum 0.31008 0.958 0.000

X15 School 0.1038 0.545 0.260




Influence factors

(=) Geographic detector

B Interaction factor analysis: per capita GDPN shopping malls (0.9932), shopping malls N libraries (0.9918),
per capita GDPN residential areas (0.990), road network density N libraries (0.988),’and capital flow N

population with junior college degree or above (0.9877)
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B Mechanism of influence

B By analyzing the pattern and mechanism of music training institutions, it is found that the spatial distribution
pattern of music training institutions in Beijing-Tianjin-Hebei is the result of the general backgreund of The

Times and the joint action of various factors.
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Concusion

B Music training institutions in the Beijing-Tianjin-Hebei region generally show the spatial distribution
characteristics of "scattered in the northwest and gathered in the southeast"

B In the first stage of the development of music training institutions in the Beij ing—Tiaﬁj in-Hebei région, the
geographical coverage of music training institutions is relatively limited, and the core of spatial distribution is
concentrated in Dongcheng District of Beijing. In the second stage, the coverage of music training institutions
expanded on a large scale, and the center of their spatial distribution moved to the border area of Langfang,
Baoding and Cangzhou.

B The spatial layout of music training institutions in the Beijing-Tianjin-Hebei region is the result of the
comprehensive effects of five factors, and the influence of each factor on the music training institutions is
slightly different. In terms of the overall index weight, the influence is ranked in the order of economic
development level > population factor > transportation convenience > cultural service facilities > leisure and

residential places.
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