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Clarifying the sources of the digital �nance inclusive development gap helps profoundly understand the regional characteristics of
inclusive digital �nance and bene�ts and formulate and implement speci�c policies scienti�cally and reasonably. Based on the
2011–2020 “Peking University Digital Finance Inclusive Index,” this study explores the regional disparity in digital �nance
inclusive development and its sources in the Yangtze River Delta economic cluster using the methods of the center of gravity shift,
standard deviation ellipse, nested �eil index di�erence decomposition, and Kernel density. We found that inclusive digital
�nance shows a rising trend year by year, with evident heterogeneity and spatial agglomeration characteristics; interprovincial
di�erences are the primary sources of the overall di�erences in inclusive digital �nance in the Yangtze River Delta. �e spatial
e�ect of digital inclusion �nance between the Yangtze River Delta regions has continuity. Because of the signi�cant positive spatial
correlation of digital inclusion �nance between regions, digital inclusion �nance in this region is vulnerable to potential shocks
from neighboring regions. Moreover, with or without the spatial lag term, the level of inclusive digital �nance in all regions of the
Yangtze River Delta shows a leap forward. �is paper looks at the regional gap of inclusive digital �nance and its structural
decomposition in the Yangtze River Delta city cluster from three perspectives: time trend, spatial structure, and dynamic
evolution. �is gives an empirical basis for the di�erent kinds of digital �nance inclusive development policies and a guide for
making decisions to speed up the formation of a regional digital �nance inclusive synergistic development path.

1. Introduction and Literature Review

Digital �nance inclusive is vital in promoting high-quality
economic development and achieving shared prosperity in
the Yangtze River Delta economic cluster. Digital �nance
inclusive has profoundly changed the course of inclusive
�nancial development, providing new ideas and a strong
impetus for the sustainable and rapid development of in-
clusive �nance. It has great potential for e�ectively cracking
the problem of �nancial exclusion and solving the �nancial
dilemma of the three rural areas and small and micro-
enterprises. Unlike traditional inclusive �nancial services,
which mainly rely on �nancial institutions and physical
outlets to carry out business, inclusive digital �nance relies

on core digital technologies such as mobile terminals and big
data analysis. Inclusive digital �nance can help break
through industry boundaries, break the “two-eight law”
pro�t model, open up the long-tail �nancial services market,
and enable more �nancially excluded groups to enjoy �-
nancial services. Financial services signi�cantly improve the
accessibility and coverage of �nancial services and promote a
more inclusive modern �nancial system. �erefore, digital
�nancial inclusion has received signi�cant attention from
the beginning of development. As the Yangtze River Delta
Economic Belt is one of the three major support belts for
China’s economic development and the core area for the
construction of the Common Wealth Demonstration Zone,
research on how to promote the synergistic development of
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inclusive digital finance in the Yangtze River Delta region
has gradually become a hot topic of attention. Due to the
varying levels of traditional financial development, Internet
development, economic development, and structure of each
region in the Yangtze River Delta Economic Belt, there are
noticeable regional differences in the development of in-
clusive digital finance in the Yangtze River Delta, which
restricts the sustainable and rapid coordinated development
of inclusive digital finance and brings challenges to the
construction of the commonwealth demonstration zone in
the Yangtze River Delta. So, it makes a lot of sense to look
into how inclusive digital finance is different in different
places and how it changes over time in the Yangtze River
Delta Economic Zone.-is not only helps local governments
reevaluate the status of inclusive digital finance development
in the region, but it also gives them a scientific basis and a
decision-making guide for the coordinated and fast devel-
opment of inclusive digital finance.

Regarding regional differences and dynamic evolution
studies, the existing literature has more analyses based on
inclusive finance, but there is a lack of analyses based on
inclusive digital finance. At present, the literature mainly
adopts the following methods to analyze the regional dif-
ferences in the development of inclusive finance: First, a
simple data comparison of each region’s inclusive financial
development index. Based on the results of measuring the
development level of inclusive finance in each region, a
comparative analysis of the development status of local
inclusive finance was conducted to explore the dynamic
changes in the spatial distribution of inclusive finance in
each region over time. -ere are obvious spatial differences
and multipolar differentiation in the development level of
inclusive finance. At the same time, the high and low levels of
socioeconomic policy support and other factors lead to the
uneven development of inclusive regional finance, and there
are differences in where households are getting out of
poverty [1–10]. -e second is the Moran index. -e index
measures the regional differences in the development of
inclusive finance, the distribution pattern of inclusive fi-
nance, and factors such as government intervention and
market-based and informal finance closely related to the
development of inclusive finance [2–4, 11–14]. -ird, the
distribution dynamics method analyzes the distribution and
dynamic evolution process of regional differences in in-
clusive finance, mainly the -eil index, Dagum Gini coef-
ficient, Kernel density, other analysis methods, and the
distribution dynamics analysis method. -e Dagum Gini
coefficient measure is used to analyze the size and source of
spatial disparities and their trends over time and to de-
compose regional disparities into intraregional and inter-
regional [15–19].-e contribution of disparity sources to the
overall disparity can be quantified, while Kernel density
estimation is used to analyze the distribution location, shape,
and extension, which makes up for the shortcomings of the
Dagum Gini coefficient. However, the estimation can pro-
vide limited information on the internal dynamics of the
distribution of regional financial development levels. It
cannot reflect the relative positional changes of each region
in the distribution of regional financial development levels

and the probability of such changes [20–26]. -e limitations
of the current study are mainly reflected in the following:
First, the evaluation system has different designs for various
indicators. Some indicators are too subjective and cannot
reflect the reality of the development of inclusive digital
finance. Secondly, in terms of research methods, most of the
existing studies use the coefficient of variation and -eil
index to analyze the regional differences in inclusive digital
finance and less involve the decomposition of regional
differences. -ird, most studies tend to analyze statically
digital finance, while dynamic research lacks this.

-is paper conducts the following explorations on the
basis of the existing research results: Firstly, it presents the
actual development status and geographical differentiation
of digital inclusive finance at the municipal level in the
Yangtze River Delta Economic Zone, a national strategic
support area, to make up for the shortcomings of the pre-
vious mostly qualitative studies; secondly, it makes com-
prehensive use of analytical tools such as spatial gravity shift,
standardized ellipse analysis, and -eil’s Gini coefficient to
decompose the regional differences of digital inclusive fi-
nance in the Yangtze River Delta Economic Zone. Secondly,
we use the tools of spatial gravity shift, standardized ellipse
analysis, and -eil Gini coefficient to decompose the re-
gional differences in digital inclusion in the Yangtze River
Delta economic zone. Again, the introduction of spatial
Kernel density estimation reveals the dynamic distribution
and spatiotemporal evolution of digital inclusive finance
development in the Yangtze River Delta Economic Zone,
further clarifying the aspects that should be focused on in the
future to enhance the level of digital inclusive finance in the
Yangtze River Delta Economic Zone, which is of great
practical significance for implementing the innovation drive,
achieving high-quality economic development, and realizing
common prosperity.

2. Research Methodology and Data Processing

2.1. Spatial Elliptic Formula. -e overall characteristics of
the interannual variation and dynamic spatial process of the
digital financial inclusion level in the Yangtze River Delta
region are explained based on five basic parameters of the
standard deviation ellipse (SDE) model [27–29]. -e stan-
dard deviation ellipse is calculated as follows:
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whereXw and Yw are the mean centers in the Yangtze River
Delta. σx denotes the x-axis standard deviation. σi is the y-
axis standard deviation, wi denote the weight. xi and yi are
the spatial location of the Yangtze River Delta. xi and yi

denote the coordinate deviation of the spatial locus of the
study object to the mean center, and θ is the deflection angle.

2.2. 0eil’s Index and Its Nested Decomposition Method.
-e -eil index is an essential indicator of regional dis-
parities. A more significant -eil coefficient indicates more
significant regional economic disparities, while the opposite
is true [30, 31]. -e formula for calculating the -eil co-
efficient is as follows:

T � 
N

i�1
yi ln

yi

pi

, (2)

where yi is the proportion of i provincial digital finance in-
clusive to the overall digital finance inclusive level in the
Yangtze River Delta, pi is the proportion of the i population of
the region to the total population of the country, N is the
number of regions, and takes the prefecture-level city as the
primary regional unit. We can make a two-stage nested de-
composition of the-ayer coefficient to decompose the overall
difference of digital finance inclusive in the Yangtze River
Delta. (Td) is decomposed into intraprovincial differences
(TwP), interprovincial differences (TBP), and interbelt variation
(TBR). -e specific decomposition formula is as follows:
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where i is the interprovincial variation in regions as follows:
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where yijk represents the level of digital financial inclusion in
the regional administrative unit k in the j city of the i province,

and pijk represents the population in regional administrative
unit k of the province i and city j. Yij and Pij are the levels of
digital financial inclusion and the population in province andj

municipality, respectively; Yi and Pi are the i provincial digital
financial inclusion and population, respectively; Y andP are the
overall digital financial inclusion and population in the Yangtze
River Delta region, respectively.

2.3. Estimation of Kernel Density under Spatial Conditions.
-e traditional Kernel density estimation can show the dis-
tribution pattern of variables but does not obtain the specific
change after some time. In contrast, the Kernel density es-
timation method is used to estimate the probability density
function of state transformation in a stochastic process under
spatial conditions. It can accurately determine the changing
pattern with the three-dimensional map of dynamic distri-
bution of variables and density contour map, so it can be used
to explore the changing trend of each region after some time
[31, 32]. -erefore, it can be used to investigate the changing
trend of each region after a while. In the stochastic Kernel
density estimation, the Gaussian Kernel function is also used
in this paper, and the expression is as follows:

g(y | x) �
f(x, y)

f(x)
, (7)

where f(x) denotes the marginal Kernel density function
for x. f(x, y) denotes the joint Kernel density function of x
and y, with the expression
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2.4. Study Area and Data Sources. -e Yangtze River Delta
urban agglomeration has undergone five expansions from 1992
to 2019, and the full coverage of the three provinces and one city
was achieved in January, and the number of members increased
from 15 to 41. -erefore, this paper selects three counties in
three provinces and one city in the Yangtze River Delta region
after the fifth expansion as the research sample.-ese include 16
counties in Shanghai, 96 counties in Jiangsu, 90 counties in
Zhejiang, and 105 counties in Anhui. -e “Peking University
Digital Finance Inclusive Index,” compiled by PekingUniversity
and Ant Financial using massive data on digital finance in-
clusive, calculates the digital finance inclusive index with 33
indicators in terms of coverage breadth and usage depth. It is a
widely recognized index that can reflect the level and status of
digital finance inclusive development, so this paper used the
widely recognized index to reflect the level and status of digital
finance inclusive development. Other data sources include the
statistical yearbooks of three provinces and one city each year, as
well as the China Statistical Yearbook.

3. The Spatial Pattern of Digital Finance
Inclusive in the Yangtze River Delta

3.1. Spatial Distribution Characteristics of Digital Finance
Inclusive in the Yangtze River Delta Region. As shown in
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Figure 1, the overall level of digital finance inclusive in the
Yangtze River Delta region continued to rise during the
period 2011–2020. Although it tends to level off and show an
overall convergence trend after 2014, it still grows at a rate of
about 10% per year, and the Yangtze River Delta is still in a
period of opportunity for digital finance inclusive. -e
overall level of digital finance inclusive in the Yangtze River
Delta region was 69.31 in 2000 and reached 170.19 in 2014
and 293.55 in 2020. -e level of digital finance inclusive in
the Yangtze River Delta economic cluster improves, but the
growth rate gradually decreases. In 2011, the average annual
growth rate of digital finance inclusive volume in 2011∼2014
was 49.51, and the average annual growth rate in 2014∼2020
decreased to 12.08%. It indicates that the development of
digital finance inclusive in the Yangtze River Delta economic
cluster has entered a stable stage from quantitative change to
qualitative change, and the growth rate of digital finance
inclusive has changed significantly. From the analysis of the
structure of members within the Yangtze River Delta, the
volume of digital finance inclusive shows prominent spatial
and temporal divergence characteristics: Shang-
hai>Zhejiang Province> Jiangsu Province>Anhui Prov-
ince, Shanghai, and Zhejiang Province have been in rapid
development stage in the Yangtze River Delta region, and the
level of digital finance inclusive is relatively high; Jiangsu

Province is developing faster, and the gap between its level of
digital finance inclusive and that of Shanghai and Zhejiang
Province is gradually narrowing. Anhui Province has a lower
level of digital finance inclusive but is driven by the rapid
digital economy of Hefei and the radiation of Nanjing. Its
growth rate has gradually continued in Shanghai, Zhejiang
Province, and Jiangsu Province.

From the analysis of the growth rate of digital finance
inclusive, the growth rate of digital finance inclusive in
Shanghai and Zhejiang Province is consistent with the trend
of the growth rate of digital finance inclusive in the Yangtze
River Delta region. -e growth rate of digital finance in-
clusive level in Jiangsu Province and Anhui Province is
always higher than the overall growth rate of the Yangtze
River Delta region. -e growth rate of digital finance in-
clusive in Anhui Province is much higher than the average
growth rate of other regions in the Yangtze River Delta
economic group until 2017. After 2017, it is consistent with
the growth rate of other regions. -e growth rate of digital
finance inclusive in Anhui Province was much higher than
the average growth rate of other regions in the Yangtze River
Delta economic group until 2014. After 2014, it was in line
with the growth rates of other regions. In summary, digital
finance inclusive in the Yangtze River Delta regions has
changed from high growth to high quality, and the growth

2011

300

250

200

In
de

x

150

100

50

0
2012 2013 2014 2015 2016

80

70

60

50

40

30

20

10

0
2017

Year

G
ro

w
th

 R
at

e (
%

)

2018 2019 2020

Shanghai Digital Financial Inclusion Index

Shanghai Growth Rate
Zhejiang Growth Rate

Zhejiang Digital Financial Inclusion Index

Jiangsu Digital Financial Inclusion Index

Jiangsu Growth Rate
Anhui Growth Rate

Anhui Digital Financial Inclusion Index

Figure 1: Spatial-temporal trends of digital finance inclusive development from 2011 to 2020.
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rate has declined significantly but still maintains a growth
rate of about 10% in most years. It indicated that the Yangtze
River Delta region is still in an opportunity period for the in-
depth development of digital finance inclusive.

According to Figure 2, the Yangtze River Delta’s digital
finance inclusive at the local and municipal scales shows
prominent spatially divergent characteristics. In Figure 2(a),
the level of digital finance inclusive in Shanghai, Nanjing,
Suzhou, Hangzhou, Jiaxing, Ningbo, Wenzhou, and Jinhua
is relatively high in 2011 years, while the level of digital
finance inclusive development in Anhui Province and
northern Jiangsu Province is relatively low, and the overall
level of digital finance inclusive development in the Yangtze
River Delta is low. After 2015, with the rapid economic
development in the Yangtze River Delta region and the
continuous acceptance of developed countries and with the
rapid economic development of the Yangtze River Delta
region and the continuous industrial transfer from devel-
oped countries and regions, the differences in the posi-
tioning and development strategies of different regions in
the Yangtze River Delta have caused significant changes in
the spatial pattern of digital finance inclusive development
between regions, resulting in more and more obvious spatial
differences in the level of digital finance inclusive within the
Yangtze River Delta region. Nanjing, CHangzhou, Suzhou,
Shanghai, Hangzhou, Ningbo, Jinhua, and Wenzhou are
continuously linked in an inverted “S” distribution and
spread to the surrounding areas. -e scale of digital finance
inclusive in the above-mentioned central cities continues to
rise, merging into a giant digital inclusive financial center,
connecting with Hefei to the north and extending south-
ward. It is connected with Hefei to the north and extends to
Taizhou to the south, a more dense digital inclusive financial
center with a centralized concentration and peripheral
diffusion, forming the core network structure of digital

finance inclusive in the Yangtze River Delta. Lishui City and
Quzhou City also gradually connect and integrate to form
the southern gathering area of digital finance inclusive in the
Yangtze River Delta. Hefei City in Anhui Province has
transformed into one of the cores of digital finance inclusive
in the Yangtze River Delta region, and the center is
spreading to the periphery. From 2015 to 2020, the southern
part of Jiangsu Province in the Yangtze River Delta con-
tinues to develop and spread to the periphery, forming a
linear radiation structure from the provincial capital cities
and municipalities directly under the central government to
the east and west. -e development rate of digital finance
inclusive in southern Jiangsu is relatively high and gradually
forms a digital finance inclusive agglomeration in southern
Jiangsu. -e development of Wenzhou and the surrounding
areas in southern Zhejiang is relatively slow. -e Yangtze
River Delta economic cluster shows a spatial pattern of “high
in the east and low in the west” regarding digital finance
inclusive development level.

3.2. Center of Gravity Shifts and Standard Deviation Ellipse
Analysis of Digital Finance Inclusive in Yangtze River Delta
Region. In order to accurately portray the morphological
evolution trend of the spatial pattern of digital finance in-
clusive development in the Yangtze River Delta region, the
digital finance inclusive evolution trend is quantitatively
identified by ArcGIS software with three years as a period,
from 2011 to 2020, and seven of them are selected as the
characteristic time points. -e trajectory of digital finance
inclusive’s center of gravity shift in the Yangtze River Delta
(Figure 3) and the standard deviation ellipse-related pa-
rameters (Table 1) was calculated.

-e center of gravity migration trajectory is shown in
Figure 3, and the center of gravity of digital finance inclusive
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Figure 2: Spatial distribution of digital finance inclusive in Yangtze River Delta.
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in the Yangtze River Delta region moves in the range of
119.02°E ∼119.25°E and 31.27°N ∼31.46°N at the charac-
teristic time points 11. Compared with the geometric center
of the Yangtze River Delta region (119.14°E, 31.36°N, located
in Gaochun District, Nanjing), the digital finance inclusive
center shifts to the southeast, indicating that the volume of
digital finance inclusive is higher in the eastern and southern
municipal scales of the Yangtze River Delta region than in
the northern and western regions. Looking at the trajectory
and distance of movement of the overall center of gravity of
digital finance inclusive distribution in the Yangtze River
Delta region, the center of gravity of digital finance inclusive
in the Yangtze River Delta region moves from Changzhou
City to Nanjing City in 2011–2020. -e center of gravity
moved to the northwest 29.94 kilometers, the distance and
speed of movement reached the maximum value of 18.63
kilometers and 9.32 kilometers/year, respectively. From 2013

to 2015, the distance and speed of movement of the center of
gravity of the distribution decreased to 5.70 kilometers and
2.85 kilometers/year significantly, indicating that the spatial
distribution of digital finance inclusive in the Yangtze River
Delta region gradually stabilized. -e digital finance in-
clusive’s gravity center in the Yangtze River Delta region
shifts to the northwest year by year. It may be because areas
such as northern Jiangsu Province and Hefei City in Anhui
Province have developed relatively fast in recent years by
undertaking industrial transfer, and the growth rate of
digital finance inclusive. -e growth rate of digital finance
inclusive in the western region is higher than that in the east
because of Hefei City as the second comprehensive national
science center in China. -e establishment of “Science Is-
land,” in particular, has provided good technical support for
industry gatherings. -e establishment of new-generation
information technology, automobile, and intelligent
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Figure 3: Transfer path of digital finance inclusive in Yangtze River Delta.

Table 1: Parameters of standard deviation ellipse of digital finance inclusive in Yangtze River Delta.

Year 2011 2013 2015 2017 2018 2019 2020
Center of gravity coordinates 119.25°E 119.10°E 119.05°E 119.02°E 119.03°E 119.03°E 119.02°E

31.27°N 31.37°N 31.41°N 31.46°N 31.45°N 31.45°N 31.45°N
-e city where the coordinates are located Changzhou Nanjing Nanjing Nanjing Nanjing Nanjing Nanjing
Travel distance (km) — 18.64 5.7 6.00 0.87 0.08 0.89
Movement speed (km/a) — 9.32 2.85 3.00 3.29 1.85 0.43
Turning angle (degrees) 142.87 140.99 140.67 140.80 140.83 140.86 140.73
Short half-axle (km) 172.18 175.56 175.89 176.65 176.61 176.59 176.90
Long half-axle (km) 288.57 292.36 293.06 293.18 292.93 293.10 293.03
Average shape index 0.597 0.600 0.600 0.603 0.603 0.602 0.604
Elliptical area ratio 1.000 1.033 1.004 1.005 0.999 1.000 1.002
Note: the average ellipse shape index is the ratio of the short semi-axis to the long semi-axis. -e ellipse area ratio for the current period is the ratio of the
ellipse area for the current period to the ellipse area for 1999, which is the base period for ellipse area. -erefore, the ratio of elliptical area in 1999 is 1.
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network-connected automobile industry clusters, home
appliances, intelligent home, high-end equipment
manufacturing, energy conservation, environmental pro-
tection, photovoltaic, and new energy industries has enabled
Hefei to develop digital finance inclusive faster than the
eastern region. Overall, the spatial center of gravity of digital
finance inclusive in the Yangtze River Delta region shows
characteristics of moving to the northwest, with the growth
rate of digital finance inclusive in the northern region
slightly higher than that in the southern region, and the
growth rate in the western region slightly higher than that in
the eastern region.

-e long and short semiaxes of the standard deviation
ellipse represent the degree of spatial dispersion and the
range of spatial distribution of the amount of digital finance
inclusive, respectively. -e more significant the difference
between the two (the more considerable the variability of the
ellipse), the more significant the directionality of digital
finance inclusive, and the shorter the short semiaxis, the
stronger the centripetal force of digital finance inclusive in
the Yangtze River Delta region. As shown in the table, the
long semiaxis of the digital finance inclusive ellipse in the
Yangtze River Delta region increases by 14.46 km and the
short semiaxis increases by 4.72 km, indicating that digital

finance inclusive in the Yangtze River Delta region shows a
slight trend of spatial diffusion. -e average shape index
gradually increases from 0.597 to 0.604. -e elliptical shape
gradually approaches the positive circle, indicating that the
trend of digital finance in the Yangtze River Delta region
tends to disperse. -e θ trend of digital finance inclusive in
the Yangtze River Delta region is decreasing, from 42.871° in
2011 to 140.73° in 2020. -e distribution direction shows a
‘southeast-northwest’ trend, indicating that the pattern of
digital finance inclusive in the Yangtze River Delta region is
changing, with the northwest (such as Hefei City) and
southeast (Taizhou City, Wenzhou City). -e southwest
(Taizhou City, Wenzhou City, etc.) is changing. -e digital
finance inclusive in the northwest (such as Hefei City) and
southeast (Taizhou City and Wenzhou City) has a balanced
development trend.

3.3. Spatial Difference Decomposition. -e interprovincial
differences and intraprovincial-level administrative differ-
ences of digital finance inclusive in the Yangtze River Delta
region are calculated by the nested decompositionmethod of
the-eil index. As shown in Table 2 and Figure 4, the overall
difference of interprovincial digital finance inclusive in the
Yangtze River Delta region shows a gradual decline from
2011 to 2020, with the -eil index decreasing from 1.35 in
2011 to 0.12 in 2020. -e interprovincial difference of digital
finance inclusive within provincial-level administrative re-
gions in the Yangtze River Delta region gradually decreases,
and the contribution of intraprovincial difference to the
overall difference of digital finance inclusive in the Yangtze
River Delta as a whole decreases year by year, from 112.61%
to 9.21%.

4. The Evolution of theDynamicDistribution of
Digital Finance Inclusive

-e previous section focuses on the impact of the differences
in digital finance inclusive at each scale of the Yangtze River
Delta overall. -is section uses the Kernel density method to
portray the dynamic evolutionary trend of digital finance
inclusive in the Yangtze River Delta. First, the unconditional
Kernel density estimation method is used to study the dy-
namic evolution of digital finance inclusive at the local and
municipal scales in the Yangtze River Delta over three years.
-e spatially conditional static Kernel density estimation is

Table 2: Decomposition method of -eil index.

Year Overall difference Interprovincial difference Intraprovincial difference Jingsu Zhejiang Anhui
2011 1.5702 0.6485 0.9217 1.0538 0.2087 2.7829
2012 1.3641 0.6803 0.6838 0.7211 0.3219 0.9662
2013 0.8868 0.4237 0.4631 0.5540 0.1831 0.5006
2014 0.6059 0.3595 0.2464 0.4774 0.1433 0.4218
2015 0.5076 0.2509 0.2567 0.3336 0.1076 0.2874
2016 0.3227 0.1475 0.1752 0.1445 0.0863 0.1981
2017 0.3055 0.1297 0.1758 0.1333 0.1058 0.1449
2018 0.3221 0.1317 0.1904 0.1374 0.0940 0.1557
2019 0.3185 0.1318 0.1867 0.1303 0.0966 0.1609
2020 0.2751 0.1187 0.1564 0.1140 0.0922 0.1439
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Figure 4: Inequality decomposition by -eil index.

Mobile Information Systems 7



used to examine the impact of neighboring regions on local
digital finance inclusive under static conditions; finally, the
spatially conditional dynamic Kernel density estimation is
used to introduce a time factor into the model and classify
neighboring regions into two types: high-level digital finance
inclusive. Finally, we use dynamic Kernel density estimation
with spatial conditions, introduce the time factor in the
model, and classify the neighboring regions into two types of
high-level digital inclusion and low-level digital inclusion to
reveal the dynamic evolution law of the influence of
neighboring regions on local digital inclusion under dif-
ferent levels of digital inclusion.

4.1. Unconditional Kernel Density Estimation for Digital Fi-
nance Inclusive in Yangtze River Delta. -e two subplots on
the left side of Figure 5 represent the unconditional Kernel
density and density contours of digital inclusion in the
Yangtze River Delta region from 2011 to 2020. -e x-axis is
the digital inclusion in the region in year t, and the y-axis is
the digital inclusion in year t+ 3.-e Z axis perpendicular to
the X − Y plane represents the Kernel density of digital
inclusion, i.e., the probability (x, y) density of points. In the
contour plot of unconditional Kernel density, the probability
decreases with the contour line from inside to outside. Its
density represents the degree of convergence of digital fi-
nance inclusive in the Yangtze River Delta region, and the
denser indicates a stronger convergence trend. If it is
concentrated near the positive 45°line, it means the level of
digital finance inclusive in this region in year t+ 3 is the same
as that in period t, and there is no substantial change. If it is
near a value on the Y-axis and parallel to the x-axis, all
regional digital finance inclusive in the YRD converges to a
certain level in year t + 3. From Figure 5, it can be found
that the digital finance inclusive in the Yangtze River Delta
can be divided into two interval characteristics when the
digital finance inclusive in the region in year t is higher than
0.8 and less than 1.2. -e nuclear density contour is mainly

distributed in the 45° diagonal position, indicating that the
digital finance inclusive in the Yangtze River Delta regional
unit gradually increases from year t to t + 3. When the
digital finance inclusive in the region in year t is higher than
1.2, the nuclear density contour is mainly distributed in the
45° diagonal below parallel to the x-axis, and the digital
finance inclusive in year t + 3 mainly shifts to about 1.2 to
1.3. Digital finance, inclusive of the Yangtze River Delta
regional unit, shows a noticeable convergence trend. -is
conclusion is consistent with the above comparative
analysis of digital finance inclusive in the Yangtze River
Delta space.

4.2. Static Kernel Density Estimation under Spatial
Conditions. In order to determine whether there is a spatial
effect of digital finance inclusive in the Yangtze River Delta,
static Kernel density estimation under spatial conditions is
applied to explore the convergence pattern of digital finance
inclusive in the Yangtze River Delta. As Figure 6 shows, the
static Kernel density and density contours under the spatial
conditions of digital finance inclusive in 2011 to 2020, the x-
axis is the digital finance inclusive of the neighboring region
in year t, and the Y-axis is the digital finance inclusive of the
region in year t. If the region with high digital finance in-
clusive is adjacent to the region with high level and low
digital finance inclusive is adjacent to the region with low
level, the probability density in the figure will be concen-
trated near the 45° diagonal. -ey indicated an apparent
spatial effect of digital finance inclusive in the Yangtze River
Delta.

According to the static Kernel density and density
contour maps under spatial conditions, it can be seen that
the Kernel density contours show a positive 45° diagonal as
well as a downward trend distribution, and the overall can be
divided into three aggregation clusters. Digital finance in-
clusive is divided into low, medium, and high digital finance
inclusive levels according to an interval. When the digital
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Figure 5: Unconditional Kernel density map and density contour map.
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finance inclusive in neighboring counties is medium level in
year t, there is an obvious positive spatial correlation of
digital finance inclusive between regions. -e density con-
tour is near the positive 45° diagonal, showing a “medium-
middle” digital finance inclusive spatial agglomeration
trend. When the digital finance inclusive of neighboring
regions is at low and high levels in year t, the contour of
nuclear density is distributed below the positive 45° diagonal.
-e digital finance inclusive of this region growsmore slowly
with the increase of digital finance inclusive of neighboring
regions, and the spatial effect at this time is relatively weaker
and much smaller than that of the medium-level stage.
Combined with the spatial distribution of digital finance
inclusive in the Yangtze River Delta region, digital finance
inclusive in the central Yangtze River Delta is generally in

the medium level stage. -e positive spatial correlation
between digital finance inclusive in the region is significant,
making digital finance inclusive in the region subject to the
potential impact of neighboring regions in the middle.

4.3. Dynamic Kernel Density Estimation under Spatial
Conditions. -e impact of neighboring regions in the
Yangtze River Delta region on digital inclusion finance in the
region is further examined by adding the period factor based
on the spatial static Kernel density estimation. -e x-axis in
the figure is the digital inclusion finance of neighboring
regions in year t, i.e., the spatial lag term of digital inclusion
finance in the region, and the Y-axis is the level of digital
inclusion finance in the region in year t+ 3. As shown in
Figure 7, in the low-level spatial lag term, the dynamic
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Figure 7: Dynamic Kernel density map and density contour map.
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Kernel density is distributed near the positive 45° diagonal
and shifted above the 45° diagonal, which indicates that
adjacent to the region with a low digital inclusion level, the
digital inclusion in this region tends to shift upward. In the
medium-level spatial lag term, the dynamic Kernel density is
distributed near the positive 45° diagonal, which is adjacent
to the high-level digital financial inclusion. -e graph under
the high-level digital finance inclusive spatial lag term is
located below the positive 45° diagonal and parallel to the x-
axis, which indicates that when the level of digital finance
inclusive in a particular region rises to a certain degree and
does not reach a high level. Even if it is adjacent to a high-
level region, the amount of digital finance inclusive not only
does not rise accordingly but also tends to shift downward.
Figure 7 shows that the spatial effect of digital finance in-
clusive among the Yangtze River Delta regions has conti-
nuity, and the digital finance inclusive level of this region in
year t not only has a spatial relationship with the digital
finance inclusive level of the neighboring regions in year t
but also with the neighboring regions in a lag of three pe-
riods. Specifically, under the conditions of spatial and
temporal span, the digital finance inclusive of each region in
the Yangtze River Delta will be influenced by the digital
finance inclusive level of the neighboring regions and the
region of a certain level of digital finance inclusive in
year t+ 3 tends to converge to a specific intermediate level.

5. Conclusions and Recommendations

-is paper examines the spatial distribution, spatial differ-
ences, and dynamic evolution of digital finance inclusive in
the Yangtze River Delta region employing standard devia-
tion ellipse, nested two-stage-eil index, and Kernel density
estimation, based on the current situation of digital finance
inclusive development in the Yangtze River Delta city cluster
at the city scale. -e results show that first, the overall trend
of digital inclusive finance continued to rise from 2011 to
2020, and although it tends to level off and show an overall
convergence trend after 2014, it still grows at a rate of about
10% per year, and the Yangtze River Delta is still in a period
of opportunity for digital inclusive finance. -e spatial
differences in the development of digital inclusive finance in
the Yangtze River Delta economic cluster mainly stem from
interprovincial disparities. Both interprovincial spatial dis-
parity and intraprovincial spatial disparity are the main
causes of the overall spatial disparity in the short term.
Secondly, in terms of spatial distribution, digital inclusive
finance in the Yangtze River Delta has a distribution pattern
of high in the east and low in the west, high in the south and
low in the north, with the center of gravity of distribution
gradually shifting to the northwest, with the growth rate of
digital inclusive finance in the northern region slightly
higher than that in the southern region, and the growth rate
in the western region slightly higher than that in the
southern region. -e reason for this may be that areas such
as the northwestern Yangtze River Delta, such as Hefei City,
have developed relatively quickly in recent years by un-
dertaking industrial transfer, and the growth rate of digital
inclusive finance is significantly higher than that of the

eastern region, which has many national research and de-
velopment institutions and higher education institutions,
providing good technical support for the development of the
digital economy. -e creation of industrial clusters for new-
generation information technology, automotive and smart-
net-connected vehicles, home appliances and smart homes,
high-end equipment manufacturing, energy conservation
and environmental protection, photovoltaics, and new en-
ergy has made the development of digital inclusive finance in
the northwestern Yangtze River Delta faster than that in the
eastern region. -ird, in terms of spatial differences, the
overall difference in digital finance inclusive between
provinces in the Yangtze River Delta region shows a
gradual decline from 1.35 in 2011 to 0.12 in 2020. -e
interprovincial difference in digital finance, inclusive
within provincial administrative regions in the Yangtze
River Delta region, gradually decreases. -e contribution
rate of provinces to the overall difference in digital finance
inclusive in the Yangtze River Delta decreases year by year,
from 112.61 percent to 9.21 percent. In terms of spatial and
temporal evolution trends, the spatial distribution of in-
ternal differences and impacts of digital finance inclusive in
the Yangtze River Delta counties is relatively stable,
showing a Central> South>North pattern. Fourth, in
terms of the dynamic evolution of the distribution, the
unconditional Kernel density estimation results indicate
that digital finance inclusive in the counties of the Yangtze
River Delta will still show a trend of increasing year by year
in the future period. -e results of static and dynamic
Kernel density estimation under spatial conditions illus-
trate that the spatial effect of digital finance inclusive
among the Yangtze River Delta regions has continuity, and
the positive spatial correlation of digital finance inclusive
among regions is significant, making digital finance in-
clusive in this region among the potential shocks from
neighboring regions. Considering the spatial factor in the
short term, the level of digital finance inclusive in each
region still overgrows, and with or without the spatial lag
term, the level of digital finance inclusive in each region of
the Yangtze River Delta shows a leapfrog increase.

From a comprehensive perspective, digital finance in-
clusive in the Yangtze River Delta region is still growing, and
there are apparent spatial differences and spatial correlation
effects on the geospatial scale. -erefore, it is necessary to
combine the spatial characteristics of digital finance inclu-
sive in the Yangtze River Delta to formulate specific policies
and prevent the simple adoption of a “one-size-fits-all”
approach. Based on this, this paper puts forward the fol-
lowing suggestions: On the one hand, to promote the bal-
anced development of financial services through the
synergistic development of digital finance in urban clusters.
-e gap between the development of inclusive finance in the
Yangtze River Delta urban agglomerations has been nar-
rowing and showing convergence characteristics, which
provides the possibility for urban agglomerations with
relatively backward economies to achieve the catch-up de-
velopment of inclusive finance. By vigorously developing
inclusive digital finance, lagging regions can enable low- and
middle-income people to access financial services more
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efficiently and alleviate the region’s financial services
imbalance. At the same time, the government should
speed up the interconnection of financial infrastructures
between city clusters and cities within city clusters. It
should also encourage the synergistic development of
digital finance in city clusters by using the radiation effect
and driving effect of the interconnection of financial
infrastructures to fix the imbalance of financial services
between regions.

On the other hand, the central and eastern Yangtze
River Delta regions should fully exploit their comparative
advantages. It takes advantage of cloud computing, big
data, and other technologies and capital. Deepening fi-
nancial supply-side reform and continuously optimizing
the financial market, organization, and protection system,
paying more attention to “quality” improvement, financial
structure optimization, service environment improvement,
and actively exploring convergence with international
development to promote high-quality development of
digital finance inclusive. To promote the high-quality de-
velopment of digital finance inclusive, including radiating
better and driving the northern and western regions, the
northern and western regions should speed up to make up
for the shortcomings in the development of digital finance
inclusive, solidify the foundation for development and
improve the overall development level of the region while
narrowing the development differences within the region.
In addition, the government should accelerate the pace of
financial infrastructure construction, enhance financial
agglomeration and digital technology application capa-
bilities, promote the deep integration of traditional fi-
nancial services with digital technology, and continuously
innovate products and services, extending the reach and
scope of financial services opens up the “last mile” of fi-
nancial services and meets the diversified financial needs of
the public.
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