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Abstract: Inferiority is a complex emotion of helplessness and self-deprecation. A lack of timely and
effective treatment may cause serious consequences to people who experience inferiority. People with
different occupational and educational backgrounds display different patterns of inferiority. Due to
privacy issues, individuals who experience inferiority are often reluctant to seek face-to-face help.
However, they often spontaneously share their feelings on social media, so social media can provide
a large number of data on inferiority. Based on the data from Sina Weibo, the largest social media
in China, this study explores the groups that are most affected by inferiority and reveals the spa-
tiotemporal patterns of inferiority groups with different occupational and educational backgrounds
based on the data from Sina Weibo, the largest social media in China. In this study, the Weibo data on
inferiority-related topics published in 288 Chinese cities from 2012 to 2017 were collected, and the
geospatial locations of the posts were extracted. The spatial variation of inferiority was analyzed, and
the influence of the inferiority of people in different occupations and at education stages was exam-
ined. The results show that science and technology personnel, college students, and manufacturing
workers are the groups most strongly affected by inferiority, and the expressed inferiority in the three
groups show significant spatiotemporal non-stationarity. Excessive evaluation pressure increases
the rate of inferiority among researchers and technicians, and inferiority among college students is
increasing every year. In most areas in China, the increase in the density of manufacturing employees
increases the risk of inferiority among these individuals. The findings of this study can help relevant
organizations to better understand the regional distribution of inferiority and provide references for
these organizations to develop regional treatment interventions for inferiority.

Keywords: inferiority; spatiotemporal evolution; social media; geographically weighted regression

1. Introduction

Inferiority refers to individuals’ inferiority due to physiological or psychological
defects or other shortcomings [1–3]. This can manifest as an underestimation of one’s
abilities or qualities, which may further lead to depression and loneliness [4,5]. Previous
research has shown that inferiority is significantly associated with world weariness, anger,
depression, insomnia, and suicide [6–8]. Individuals who experience inferiority are prone
to behavioral disorders, which may threaten social security [3,4,6,9]. Moreover, recent
studies have found that inferiority is closely related to the incidence of death and poor
quality of life [10,11]. Therefore, inferiority is not only a personal health problem, but it is
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also an important public health problem that affects the person’s quality of life as well as
social security and economic development.

In the past hundred years, scholars have conducted extensive research on inferiority in
psychiatry, psychology, and in other fields [1,6,9,10]. Their findings provide authoritative
theoretical and clinical insights into the cognitive mechanism of inferiority. In addition,
scholars have conducted research on the relationship between inferiority, social class, occu-
pation, and education level over the past few decades. The results show that inferiority is
affected by all of these factors, and there may be interactions among them [5,10,12–14]. For
example, through a survey of 1540 people aged 16–90 years, Simons et al., (2017) found
that social class perception had a significant effect on inferiority [15]. Kepalaite et al., (2015)
explored the relationship between inferiority and the profession of teachers. Their results
showed that inferiority is a source of stress for teachers, and stress is an important influenc-
ing factor of inferiority [13]. Yang et al., (2013) explored the characteristics of inferiority
in junior high school students using a combination of questionnaires and experiments.
Their results indicated that inferiority is common among junior middle school students,
and there are significant differences according to their gender and grade [16]. However,
as mentioned above, most of the existing research has been conducted by questionnaire
surveys with limited groups of people. This method may entail concerns about the privacy
of the respondents [7,13], who may not fill out the questionnaire truthfully. Furthermore,
the sample size and questionnaire recovery rate are generally low [17,18]. In addition,
questionnaire surveys inevitably have a high aggregation of the sample data, and it is
difficult to increase the number of participants, which affects the reliability of the results
and the scalability of the treatment strategy [19–21]. Therefore, it is necessary to adopt a
passive, nonperceived, big data approach to better study individuals’ inferiority.

It is preferable to perform passive, nonperceived methods of understanding indi-
viduals who experience inferiority in targeted situations [7,18]. Fortunately, the rapid
development of social media platforms, such as Twitter and Weibo, makes it possible for
us to understand inferiority using such methods. Social media data have the advantage
of not being limited by the sample size, time, and space, and they present the ability to
eliminate a nonresponse bias [22,23]. As one of the largest and most popular social media
platforms in China, Weibo has more than 500 million users, and its average daily posting
volume exceeds 100 million [5,24]. Weibo posts are rich in content, and they are open
to every user for discussion. Weibo has become an effective tool for people to express
emotions and communicate with one another in a non-face-to-face format [14,17]. On the
one hand, the anonymity of the users’ information makes Weibo an important community
for many patients with psychological diseases to communicate their experiences and share
their feelings [18,25,26]. On the other hand, a lot of information about individuals with
psychological diseases, such as the time and their spatial location when they posted, and
even the patients’ income, occupation, personality, and hobbies has been gathered via
Weibo [7,19,27]. As the most populous country, China is also one of the countries with
the most complete industrial, commercial, and educational systems in the world. The
large number of employees and social media users in all of the industries can serve as
a rich and massive data source for this study [28–30]. Through an analysis of the posts
on inferiority using Chinese social media data, the temporal and spatial characteristics of
inferiority among the employees in various industries and people at different educational
stages worldwide can be revealed to make the experimental results more universal. Exist-
ing studies have demonstrated the value of Weibo data in the study of psychological or
physiology-related diseases. Therefore, based on the Weibo data, this study explores the
spatial characteristics of inferiority and its effects on different groups.

The main purpose of this study is to explore the spatial differences and changes in
the people who experience inferiority at different occupational and educational stages and
to reveal the spatial and temporal patterns of the people who experience inferiority at
different occupational and educational stages. This study is different from previous studies
on inferiority. The focus of this study is to explore the groups that are most affected by
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inferiority, and it reveals the spatiotemporal pattern of inferiority in groups with different
occupational and educational backgrounds.

The significance of this study is as follows. Firstly, in the absence of clinical data that are
provided by medical agencies, the results of this study can be used by relevant institutions
to understand the spatial and temporal evolution of inferiority and the characteristics of
the effects of inferiority on different groups. Secondly, when an authoritative data source
(official data published by the government) can be obtained, the results of this study can
be used to verify or refute the model’s predictions more objectively. Finally, the research
methodology of this paper can provide a reference for other related studies. This paper
includes a new attempt to apply social media data rather than personal surveys to obtain
location-related information for public health purposes. The results of this paper provide
not only a factual basis for future policy formulation in the public health sector, but also
methodological references and theoretical support for the future research in this area.

This article is organized as follows: Section 2 introduces the data sources, the collection
of the variables, and the data processing; Section 3 describes the characteristics of the study
area; Section 4 introduces the research procedures and model specifications; Section 5
illustrates the experimental results; Section 6 analyzes the spatial change relationship of
inferiority and its impact on three typical groups to offer policy recommendations. Finally,
the study concludes with Section 7.

2. Data

In this study, it is necessary to build a mathematical model to explore the impact
of the complexity of inferiority in people with different occupations and at different
education stages, which requires dependent variables and evaluation variables. There-
fore, in this section, we decompose the explanatory variables and evaluation variables to
introduce the data.

2.1. Explanatory Variables

As a public dataset, Sina Weibo posts are used as an explanatory variable in this study.
Specifically, during the registration process, the new users of Sina Weibo (also called Weibo)
are informed that they can control the openness of their posts, and only public posts can
be viewed and downloaded. Therefore, in this research, all of the Weibo posts we use are
publicly visible.

The processing of the dependent variables is based on the data crawling procedure
programmed by the Scrapy structure of Python, in which the key word “inferiority” was
searched on Weibo between 2012 and 2017. There were 1,627,991 pieces of crawling data,
which contained the content of the posts, the launch data, and information about the place,
and the geographical location coordinates. Based on previous research, some posts that
were initially downloaded were not relevant to this study, and the data cleaning had to be
performed before we could proceed to the next step of the analysis. The specific workflow
was as follows.

Firstly, this was a binary supervised classification problem; therefore, a training dataset
was needed. However, to our knowledge, there is no such available dataset. Therefore, five
researchers with a background in psychology marked random samples of 20,000 posts from
1,627,991 posts. Four of them were divided into two groups to read the posts and assess
their relevance to inferiority. In cases of differing opinions, a fifth researcher participated
in the discussion, and the posts were marked as per the principle of the minority obeying
the majority.

Secondly, according to the data partitioning convention of machine learning, the
labeled completed posts were divided into a training set, a validation set, and a test set
consisting of 12,000, 4000, and 4000 posts, respectively. Since the support vector machine
(SVM) is accurate for the Weibo classification [7,17,20], we chose the SVM to classify the
data in this study. Additionally, the SVM was tested to identify the above dataset with an
accuracy of 84.21%, which meets the classification accuracy requirement criteria.
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Finally, 1,627,991 posts were classified using the SVM to identify the target posts. A
total of 1,370,931 posts were identified as reflecting inferiority; among them, 48,725 posts
with geographic coordinates (405 posts in 2012, 1932 posts in 2013, 2963 posts in 2014,
4613 posts in 2015, 14,954 posts in 2016, and 23,858 posts in 2017) were used for a further
analysis. The overlay analysis and the statistical analysis of the extracted coordinate
information and urban district vector graph of China indicated that the posts related
to inferiority were posted in 288 cities. Taking the uneven population distribution into
account, it was essential to correct the population distribution to prevent a deviation of the
results. Considering the characteristics of the social media data, this paper used the ratio
of the number of Weibo posts related to inferiority to the population of each region as the
explanatory variable [20,24,28].

2.2. Evaluation Variable

According to previous studies, there is a strong correlation between the density of the
people working in the same industry in a limited space and the inferiority of the people
working in that industry [14,17,31–33]. Considering the data accessibility, the data that were
used for the evaluation variables in this study were obtained from the China City Statistical
Yearbook between 2012 and 2017, as shown in Table 1. We used the numbers of practitioners
in the agriculture, manufacturing, and catering industries to measure the effect of inferiority
on the practitioners in the primary, secondary, and tertiary industries, respectively. The
number of practitioners in the scientific research and technical services was used to measure
the effect of inferiority on scientific researchers. Additionally, the numbers of students in
common higher education schools, secondary vocational education schools, and ordinary
secondary schools were used to analyze the spatiotemporal characteristics of the students
who experience inferiority at different education stages.

Table 1. Evaluation variable of inferiority. Unit: Number of persons.

Evaluation Variables Abbreviations

Science and technology personnel N_SRTSP
Agriculture practitioner N_AP
Manufacturing practitioner N_MP
Construction practitioner N_CoP
Catering practitioner N_CaP
Students in regular institutions of higher education NS_RIHE
Students in vocational secondary schools NS_VSS
Students in regular secondary schools NS_RSS

3. Study Area

Considering the data availability, 288 cities were selected as the study areas (Figure 1),
most of which are southeast of the Heihe–Tengchong Line (Hu line) in China, where 96%
of the Chinese population lives and 90% of China’s GDP is produced. Due to the lack of
data availability, Hong Kong, Macau, Taiwan, Tibet, and other new cities were excluded.



Appl. Sci. 2022, 12, 11735 5 of 18Appl. Sci. 2022, 12, x FOR PEER REVIEW 5 of 19 
 

1 - 76

77 - 153

154 - 319

320 - 593

594 - 1004

1005 - 1618

1619 - 2888

Number of inferiority posts

No data

0 310 620 930 1240155
Miles

Hu line

 

Figure 1. Distribution of total inferiority posts of cities in China. (Note: Natural breaks were used 

to classify posts from Weibo.) 

4. Methods and Models 

In this study, the gravity model was adopted to quantify the movement trajectory 

and the speed of inferiority to reveal the overall spatial change characteristics of the infe-

riority complex. The LMG model was adopted to measure the relative importance of the 

evaluation variables, so as to evaluate the significance of spatial heterogeneity of the ex-

pressed inferiority of the practitioners in different industries. A Geographically Weighted 

Regression (GWR) model was utilized to reveal both the spatial and temporal heteroge-

neity of the expressed inferiority of the practitioners in different industries and people at 

different educational stages. 

4.1. Gravity Model 

The gravity model was initially used to simulate Newton’s law of gravitation, and 

since then, it has been used to describe and simulate the spatial evolution in scientific 

research in many fields, such as housing prices [34], PM�.� spatiotemporal evolution [28], 

and disease transmission. The calculation formula is as follows: 

⎩
⎪
⎨

⎪
⎧�

�

=
∑ �������

�
���

∑ �����
�
���

�
�

=
∑ �������

�
���

∑ �����
�
���

 (1)
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4. Methods and Models

In this study, the gravity model was adopted to quantify the movement trajectory
and the speed of inferiority to reveal the overall spatial change characteristics of the
inferiority complex. The LMG model was adopted to measure the relative importance of
the evaluation variables, so as to evaluate the significance of spatial heterogeneity of the
expressed inferiority of the practitioners in different industries. A Geographically Weighted
Regression (GWR) model was utilized to reveal both the spatial and temporal heterogeneity
of the expressed inferiority of the practitioners in different industries and people at different
educational stages.

4.1. Gravity Model

The gravity model was initially used to simulate Newton’s law of gravitation, and
since then, it has been used to describe and simulate the spatial evolution in scientific
research in many fields, such as housing prices [34], PM2.5 spatiotemporal evolution [28],
and disease transmission. The calculation formula is as follows:X = ∑n

i=1 CPiSiXi
∑n

i=1 CPiSi

Y = ∑n
i=1 CPiSiYi

∑n
i=1 CPiSi

(1)
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where X represents the longitude of the gravity center of inferiority, Y represents the
latitude of the gravity center of inferiority, n represents the number of cities in the study,
and Xi and Yi represent the longitude and latitude of the geometrical center of the ith city,
respectively. Si represents the area of city i, and CPi represents the spatial weight of city i,
namely, the number of posts relevant to inferiority in the ith city.

4.2. LMG

The LMG model was used in the OLS analysis of the variables without normalized
correction and non-negative correction to calculate the relative importance of each variable
with full consideration given to the independent contribution of each regression variable
and the interactive contribution of the remaining regression variables [35]. The LMG model
is described below.

Many independent variables and their permutations are given, and the contribution
of the ith independent variable into the equation LMG(xi) can be represented as follows:

LMG(xi) =
1
n! ∑

rpermutation

R2(xi|r)) (2)

rpermutation = (r1, r2!, . . . , rn!) is the order in which the evaluation variable enters the equa-
tion, and it is a permutation of the subscripts {1, 2, . . . , n} of the evaluation variable;
R2(xi

∣∣r) is the continuous sum of the squares of xi in the rth order.

4.3. GWR

The GWR model takes the influences of the variables in different regions into con-
sideration, which reflects the spatial non-stationarity of the parameters. Moreover, the
GWR model allows the relationship between the variables to change with the geographical
location and utilizes the spatial visualization technique in the spatial comparative analysis
of different geographical locations to provide more realistic results [35]. The definition
formula of GWR is shown as (3).

yi = βi0(ui, vi) +
m

∑
k=1

βik(ui, vi)xik + ξi i ∈ [1, n] (3)

In the formula, yi is the value of the ith sample point of inferiority, (ui, vi) is the spatial
coordinate of the sample point i of inferiority, βi0(ui, vi) is the spatial intercept of the sample
point i, xik is the evaluation variable k of the sample point i of inferiority, ξi is the residual of
the sample point i of inferiority, and βik(ui, vi) is the regression coefficient of the evaluation
variable k of the sample point i of inferiority.

β(ui, vi) = (XTW(ui, vi)X)
−1

XTW(ui, vi)y (4)

where X represents the independent variable matrix and W(ui, vi) is a diagonal matrix
with diagonal elements of wij.

Notably, the weighting function wij was introduced when the GWR was used to
estimate the regression coefficient. The weight represents the influence of the observed
value at different spatial locations on the coefficient estimate at the location i. In the weight
function, the closest observed value at location i provides the optimum estimate value
of the coefficient at location i. The mathematical expression of the weighting function is
shown as follows:

wij = exp[−1
2
(

dij

b
)2] (5)

where b describes the non-negative decreasing parameter of the relationship between
weight wij and the distance dij, which is usually referred to as the bandwidth. The higher b
is, the slower the rate of wij is with the decrease in dij, and vice versa. When the bandwidth
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is zero, only the weight of the estimate point is one. When the bandwidth is infinity, then
the weights of all of the sample points tend toward one as the global regression.

5. Results
5.1. Gravity Model

Figure 2 shows the moving track of the gravity center of inferiority. In Figure 2, for the
moving region of the inferiority concentration gravity center, the gravity center is distributed
in Henan Province, including in Nanyang (2012), Xuchang (2013), Pingdingshan (2014) and
Luoyang (2015–2017), moving from south to north with a decrease in the moving rate.
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Figure 2. The movement trajectory of the inferiority gravity center over time in 2012–2017.

Between 2012 and 2013, the gravity center moved to the northeast area from northern
Nanyang to the east of Xuchang, reaching a distance of 112.92 km, during which the
inferiority concentration in the eastern and northern areas increased significantly. From
2013 to 2014, the inferiority gravity center moved from the east to the west (from the north
of Xuchang to the west of Pingdingshan); the moving rate was slower than that during
the period between 2012 and 2013, reaching a distance of 79.61 km. During the period
between 2014 and 2015, the gravity center of the concentration of inferiority slowly moved
to the northwest area (west of Pingdingshan to the center of Luoyang), with an average
moving distance of 61.70 km. From 2015 to 2017, the inferiority gravity center moved north
and then south, with it still remaining in Luoyang, and the moving distance was short.
The movement changed steadily after 2015. This phenomenon implies that mental health
became a greater concern. On the one hand, mental health education was included in the
primary and secondary schools curriculums, and psychological counseling centers were
provided by many universities during the education system reform in China [36–38]. On
the other hand, many companies and institutes were equipped with special psychologists
as part of their staff [31,39]. Overall, the inferiority concentration gravity center moved on
a small scale at a slow rate, and it was significantly concentrated in space.

Based on the analysis above in combination with spatial effect theory, inferiority in the
whole of mainland China was influenced by the four directions of the driving force, including
northwest, northeast, east and southeast, which are listed in order of their strength. The
strength of the driving force in the different areas was most likely influenced by the amount
of economic development, the level of people’s education, the geographical environment, the
population density, and many other impact factors in the area [11,14,36,40,41].

5.2. GWR

According to previous studies, the multicollinearity of the evaluation variables must be
diagnosed before a geographically weighted regression analysis could be conducted [42,43].
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In this paper, the PCA correlation coefficient method is utilized to measure the colinear re-
lationship between the evaluation variables. When the PCA correlation coefficient between
the variables was smaller than 0.9, there was no multiple collinearity or redundant depen-
dent variable issue in the regression model [44,45]. In Figure 3, the PCA of the variables is
smaller than 0.9 from 2012 to 2017, so there is no redundancy between the variables.
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In Table 2, the values of R2 in the GWR fitting model are 0.9461, 0.9989, 0.9922,
0.9644, 0.9551, and 0.7548, and the values of the adjusted R2 are 0.8130, 0.8430, and 0.6130,
which means that the model has a good fitting effect. Among the related evaluation
variables, including NS_VSS, NS_RSS, N_AP, N_MP, N_CoP, N_CaP, and N_SRTSP, the
smallest regression coefficient is negative, and the largest regression coefficient is positive.
Specifically, the median regression coefficients of NS_RIHE, N_MP, and N_SRTSP are
positive, which indicates that they are positively correlated with inferiority in most of the
study area. In contrast, the median regression coefficients of N_CoP are negative in the
six-year study, which illustrates that the variables are negatively correlated with inferiority
in most of the regions. In addition, from 2015 to 2016, the maximum and minimum
coefficients of NS_RIHE are both positive, which demonstrates that NS_RIHE is most
positively correlated with inferiority throughout the space.

Table 2. The estimation results of the GWR model.

Parameter

Year

2012 2013 2014

Minimum Median Maximum Minimum Median Maximum Minimum Median Maximum

NS_RIHE −0.0534 0.0590 0.2996 −0.3313 0.1086 0.7619 −0.4790 0.2891 1.0804
NS_VSS −0.0865 0.0175 0.4143 −0.1451 0.1891 1.4468 −1.5932 0.3442 2.2972
NS_RSS −0.0691 0.0000 0.0381 −0.6934 −0.0346 0.0773 −0.3086 −0.0358 0.3547
N_AP −1.4327 −0.1626 0.3027 −1.4829 0.0554 0.7481 −15.3789 −0.2368 4.1427
N_MP −0.2118 0.0486 0.0982 −0.7145 0.0654 0.2823 −0.5402 0.1013 0.9138
N_CoP −0.2213 −0.0748 0.1868 −0.5973 −0.1281 0.4169 −2.6522 −0.1802 0.9690
N_CaP −0.3638 0.3836 1.8698 −0.4518 0.4568 9.4290 −6.6530 1.0540 22.7483
N_SRTSP −1.5938 0.3543 0.7444 −2.0092 3.8208 5.6299 −3.8175 4.6717 12.0225
R2 0.9461 0.9889 0.9922
Adjusted R2 0.9445 0.9886 0.9912

Parameter

Year

2015 2016 2017

Minimum Median Maximum Minimum Median Maximum Minimum Median Maximum

NS_RIHE −0.3152 0.5445 1.2636 0.0896 1.9032 3.8836 0.3003 2.5261 4.1655
NS_VSS −1.2517 0.5969 2.5239 −2.9009 1.4181 12.5000 −2.5437 −0.2303 3.4246
NS_RSS −0.4550 0.0089 0.3407 −0.7487 0.1393 0.8024 −0.5726 0.1804 5.3610
N_AP −4.5503 −0.1929 4.1819 −8.5390 0.2046 7.3217 −12.1192 −3.5699 5.7562
N_MP −0.7607 0.2195 0.4717 −1.7539 1.0533 2.5894 −0.6121 2.4634 5.5698
N_CoP −0.8515 −0.0058 1.5422 −3.3341 −0.5601 4.6947 −1.4113 −0.7362 3.3315
N_CaP −1.7343 0.0921 10.5292 −5.4290 −1.1750 16.8510 −27.7872 −5.1130 17.1259
N_SRTSP −0.0005 4.8270 9.8378 −21.0736 8.3524 27.5158 −11.1621 11.2182 26.1573
R2 0.9644 0.9551 0.7548
Adjusted R2 0.9634 0.9538 0.7478

5.3. LMG

The LMG model evaluation results are shown in Figure 4. During the period from
2012 to 2015, the percentages of the relative importance of the N_SRTSP were 36.53%,
61.06%, 56.40%, and 40.72%, making it the most important evaluation variable. From
2013 to 2017, the percentage of the relative importance of NS_RIHE continued to increase
from 10.19% to 21.39%, making it the evaluation variable with the third highest relative
importance. In this study, the percentage of the relative importance of N_AP was stable,
while the percentage of the relative importance of N_MP increased from 8.32% to 34.97%,
making it the evaluation variable with the most relative importance.
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6. Discussion and Limitations
6.1. Discussion
6.1.1. Number of Science and Technology Personnel (N_SRTSP)

During the six-year study period, the minimum value of the GWR regression coeffi-
cient of N_SRTSP was negative, while the maximum value was positive (Table 2). These
results indicate that the N_SRTSP’s inferiority had significant spatial differentiation.

In Figure 5, the regression coefficients of N_SRTSP show apparent spatial heterogeneity
and regularity in the 2012–2017 period. Specifically, in 2012, N_SRTSP and inferiority
gradually changed from a positive to a negative correlation from north to south in China.
The regions with the strongest positive correlation were mainly concentrated in northeast,
north, and central China and in parts of the Yangtze River Delta, while the negative
correlations were mainly concentrated in parts of northwest China. From 2013 to 2014, the
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negatively correlated areas were mainly located in parts of northeast and northwest China,
and the negatively correlated areas nationwide decreased significantly. By 2017, inferiority
and N_SRTSP showed a significant positive correlation in most of the areas in China.
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A possible reason for these variations is that in 2015, China proposed the “double
world-class project” to build several world-class universities and disciplines by the end of
2050 [46]. In the following years, universities and academic institutions (especially those in
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economically developed areas) accelerated the introduction of talent and significantly in-
creased the assessment requirements for scientific researchers (especially young researchers
who had just begun to work in the field) [29]. These excessive assessment requirements led
to a dramatic increase in the amount of pressure on the scientific researchers. According
to previous studies, excessive pressure can easily lead to inferiority [47,48]. On the other
hand, for individual researchers, those who have not yet achieved results often feel inferior
when other researchers who have been brought in during the same period have done so.

Therefore, the government and relevant departments need to take appropriate mea-
sures. On the one hand, they should guide universities and scientific research institu-
tions to formulate policies and assessment mechanisms for the introduction of talent that
are in line with their actual conditions to prevent excessive pressure, which can lead
to inferiority [36,37,49]. On the other hand, steps should be taken to encourage scien-
tific researchers to pay attention to the work-rest balance and take care of their mental
health [14,15]. Finally, the government should increase their investment in the health
and medical industry, actively improve local health and medical service facilities, and
develop health and medical services [50,51]. Moreover, psychological counseling centers
should be established in schools, communities, and other densely populated areas, and the
informatization level of counseling should be actively improved to enhance people’s access
to psychological support.

6.1.2. Number of Students in Regular Institutions of Higher Education (NS_RIHE)

Table 2 shows that during the 6-year study period; the medians of the NS_RIHE
regression coefficients were all positive, which indicates that this factor has a strong positive
correlation with inferiority. Figure 6 shows that there is spatial heterogeneity in the effect
of inferiority on NS_RIHE.

Figure 6 clearly shows that in the six-year study period, the impact of inferior-
ity on college students was spatially unstable. From 2012 to 2013, across China, the
regression coefficients of NS_RIHE changed from negative to positive, from north to
south, showing a “sandwich” distribution and implying that the correlation between
inferiority and NS_RIHE changed from negative to positive, from north to south. The
regions with the strongest positive correlation were mainly distributed in southern China
and the southeast coastal areas. From 2014 to 2015, the negative correlation between inferi-
ority and NS_RIHE gradually decreased, while the positive correlation area increased
accordingly. Between 2016 and 2017, the regression coefficient of NS_RIHE showed
that inferiority and NS_RIHE were positively correlated, nationwide, and the regions
with the strongest positive correlation were mainly concentrated in areas to the north
of the Yellow River. During the six-year study, the number of Chinese college gradu-
ates rose from 6.2 million in 2012 to nearly 8.2 million in 2017, and within the same
period, the number of graduate students who applied for the exams increased from
1.65 million to 2.01 million [52]. As a group who are entering society, college students
face unprecedented pressure for further education and employment, and this pressure is
the main reason for the inferiority that they experience [14,49]. It is worth noting that
during the time period that was covered by this study, the Chinese government adopted
several measures and implemented a series of preferential and stimulus policies such
as mass entrepreneurship and innovation subsidies to help college students find employ-
ment and entrepreneur roles [53,54]. The implementation of these measures may play a
positive role in alleviating the employment pressure and psychological stress of college
students in the future.
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Figure 6. The spatial coefficient distribution for students in regular institutions of higher education
from 2012 to 2017 based on the GWR model. (Note: A positive coefficient means a positive association
between an increasing proportion of students in regular institutions of higher education (NS_RIHE)
and more inferiority, while the negative coefficient is the opposite).

However, as shown in Figure 6, the maximum regression coefficients between 2012 and
2017 increased from 0.29 to 4.162. These figures show that the problem of inferiority
among college students has been increasing year by year, which is consistent with the
results of previous studies [14,49,53,55]. If this is not taken seriously, this situation can
lead to mental disorders, such as anxiety and depression [41,56]. Therefore, relevant
government departments should perform measures to formulate corresponding policies
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and regulations to promote the physical and mental health of college students [54,57]. In
addition, schools and related departments should further strengthen the mental health
education of college students to guide them to find reasonable ways to release academic
and life pressures [11,40]. Finally, students should adjust their emotions and strive to
maintain a positive state of mind, which helps to prevent depression, anxiety, and other
negative mental states and to relieve inferiority [14,56–58].

6.1.3. Number of Manufacturing Practitioners (N_MP)

Figure 7 shows the spatial relationship between N_MP and inferiority. Figure 7 shows
that in the six-year study, there were both positive and negative correlations between N_MP
and inferiority. However, overall, the positive correlation was dominant, and the area with
a positive correlation increased year by year, while the area with a negative correlation
decreased. The areas with a negative correlation are mainly distributed in northeast and
north China.

Moreover, in Figure 7, the positive correlation coefficient in the southern region is
higher than that in the north. The regression coefficients of the Yangtze River Delta region
and Shandong Province has consistently high values during the study period, suggesting
that N_MP in these regions has a strong positive correlation with inferiority. Specifically, in
2017, the regression coefficients of N_MP showed a regular increasing trend from western
China to eastern China. The regions with the largest regression values were mainly in the
central and eastern regions of China, especially in the two important industrial bases in
China—the Beijing–Tianjin–Tangshan region and the Yangtze River Delta. These phenom-
ena show that N_MP has a strong positive correlation with inferiority in the regions that
are mentioned above. Within these regions, the increase in the number of manufacturing
employees leads to an increase in inferiority among the practitioners. With the in-depth
implementation of the “Made in China 2025” strategy, China has significantly increased its
investment in manufacturing, and the number of people employed in manufacturing has
also increased dramatically [30,59]. By 2017, China’s manufacturing industry employed
nearly 50 million people, and industry competition as well as competition among the
practitioners in the industry has become unprecedentedly fierce [23]. In this competi-
tive environment, individuals’ shortcomings in their ability or personality can lead to an
increase in their sense of inferiority [6,53]. Previous studies have shown that moderate
competition in the workplace is conducive to the development of people’s physical and
mental health and an improvement in their work quality. However, when the intensity
of the competition exceeds a certain threshold, it causes great psychological and physical
harm [60]. In addition, excessive competition brings excessive pressure, which can lead to
inferiority and may even cause physical reactions, such as headaches and dizziness, as well
as severe psychological diseases, such as anxiety and depression [61,62].

Therefore, individuals need to adjust their mentality, find ways to reduce their stress,
and develop a healthy lifestyle [13,36,63]. Relevant government departments and manu-
facturing enterprises should take effective intervention measures, such as offering mental
health education, mental health counseling, and recreational activities [64,65]. Employees
can develop healthy work and lifestyle practices to help individuals experiencing inferiority
regulate their emotions and maintain a healthy life and work state [40,60].

6.2. Limitations

Despite the above findings, there are some limitations to this study. On the one
hand, Weibo, which includes location information on inferiority, was used in this study.
Location information is voluntarily shared by users. Due to various reasons, the users only
selectively share part of their location data when they are posting content, so the data are
sparse. This leads to difficulty in mining the spatial behavioral patterns of the individuals
who experience inferiority. In addition, the acquisition of the data in this study was based
on keywords, so many posts related to inferiority that did not include keywords were not
collected. Furthermore, the selection of independent variables was not rigorous. In the
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future, we will establish specific spatial statistics or data mining methods to determine the
scope of the influence of different types of influencing factors and the degree of the regional
impact. Optimal models and methods should be adopted to simulate the spatial and
temporal variation trend of inferiority and to reveal the temporal and spatial differences of
inferiority on the practitioners in different types of occupations.
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7. Conclusions

Based on the inferiority data from Weibo between 2012 and 2017, this study investi-
gated the spatial variation in inferiority and revealed the influence patterns of inferiority
among the practitioners with different professions and at various stages of education. The
main findings are below.

The space-time evolution of inferiority is mainly influenced by the combination of
regional economic development, people’s education, the population density, and other
factors. Science and technology personnel, agriculture practitioners, and manufacturing
practitioners are the three groups that are most affected by inferiority. The patterns of the
expressed inferiority among students in regular institutions of higher education, students
in vocational secondary schools, students in regular secondary schools, agriculture prac-
titioners, manufacturing practitioners, construction practitioners, catering practitioners,
and science and technology personnel display significant spatiotemporal heterogeneity.
Excessive assessment pressure is a possible reason for the inferiority among scientific re-
searchers. With the limited space in regular institutions of higher education, the increase in
the number of students increases the risk of inferiority among the students. The increase in
the density of manufacturing employees raises the risk of inferiority among the individuals
in manufacturing. The government should take measures to guide relevant institutions
to formulate corresponding measures to increase the attention to both the physical and
mental health of the relevant groups. Universities and colleges and related authorities
should strengthen the mental health education of students and guide them to establish
correct mental health concepts. Relevant enterprises and institutions need to formulate
effective intervention measures to find and help individuals experiencing inferiority in their
enterprises to improve their mental condition and maintain a healthy life and work status.
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