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and Pham Van Tuan 7

1 Fuzhou University of International Studies and Trade, Fuzhou 350202, China
2 Department of Social Work, Faculty of Health Sciences, Aksaray University, Aksaray 68000, Turkey;

esrasipahidongul@aksaray.edu.tr
3 Faculty of Economics and Administrative Sciences, Nevşehir HBV University, Nevşehir 50300, Turkey;
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Abstract: (1) Background: Our study aims to explore the impact of abusive management and self-
efficacy on corporate performance in the context of artificial intelligence-based human–machine
interaction technology in enterprise performance evaluation. (2) Methods: Surveys were distributed
to 578 participants in selected international companies in Turkey, Taiwan, Japan, and China. To
reduce uncertainty and errors, the surveys were rigorously evaluated and did not show a normal
distribution, as it was determined that 85 participants did not consciously fill out the questionnaires,
and the questionnaires from the remaining 493 participants were used. By using the evaluation
model of employee satisfaction based on a back propagation (BP) neural network, we explored
the manifestation and impact of abusive management and self-efficacy. Using the listed real estate
businesses as an example, we proposed a deep learning BP neural network-based employee job
satisfaction evaluation model and a human–machine technology-based employee performance
evaluation system under situational perception, according to the design requirements of human–
machine interaction. (3) Results: The results show that the human–machine interface can log in
according to the correct verbal instructions of the employees. In terms of age and education level
variables, employees’ perceptions of leaders’ abusive management and self-efficacy are significantly
different from their job performances, respectively (p < 0.01). (4) Conclusions: artificial intelligence
(AI)-based human–machine interaction technology, malicious management, and self-efficacy directly
affect enterprise performance and employee satisfaction.

Keywords: artificial intelligence; ergonomics; sustainable development management; human–machine
interaction technology; BP neural network; abusive management; enterprise performance; human–
machine interface performance

1. Introduction

Ergonomic studies aim to eliminate dangers and accidents that may occur in the
workplace and to transform it into an environment that will please people and make
them happy. It is important to develop an environment that we can define as a humane

Sustainability 2022, 14, 1949. https://doi.org/10.3390/su14041949 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14041949
https://doi.org/10.3390/su14041949
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-3900-0337
https://orcid.org/0000-0002-6495-4378
https://orcid.org/0000-0002-2358-0699
https://doi.org/10.3390/su14041949
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14041949?type=check_update&version=1


Sustainability 2022, 14, 1949 2 of 22

working environment through ergonomics. This includes working in a healthy and safe
environment, designing the work in accordance with human anthropometric measurements,
body strength, and personal characteristics, designing tools, machinery, and equipment in
accordance with human abilities, creating a psycho-socially positive work environment,
and placing importance on people in working life. Globalization has changed the definition
of financial markets and the mentality of trading in these markets. The fact that financial
institutions have become available in various regions of the world due to globalization has
reduced the possibility of closely monitoring operations. The rapid rise of emerging markets
has made it necessary for financial institutions’ remote offices to provide non-standard
services to different customers. Cross-border investments have increased, and clearing,
custody, and payment services have been centralized. The development of information
systems and the decrease in communication costs have caused financial transactions to take
place in electronic environments. New products and services, especially derivatives, are
another factor that increases risk. Developments in derivative products, which were initially
used for hedging against risks, have made the risk management process multifaceted and
complex, while more complex services and products have increased operational risks.
With new products and services, the variability in transaction volumes has increased, so
understanding the structure of transaction volumes and their impact on the activities of
the organization has become indispensable in order to ensure effective resource allocation
against operational risks. In terms of adapting to changing circumstances today, the
most effective way to move the organizational change process and progress to the next
stage is to create creativity [1]. They discussed sustainability in the context of human
factors and ergonomics [2] and applied the parent–sibling–child model to understand
“which system should be maintained and for how long” [3]. Ergonomics was previously
only used by people in various periods of their life, tools and equipment and in the
design of the environment, and was taken into account within the framework of the
suitability of talents to humans [4]. Today, however, when human–machine–environment
relations are examined together, people in the working environment are healthy and
productive. The necessary arrangements for them to make work meaningful have arrived.
Thus, in the last half a century, developments in the field of ergonomics science have
appeared to contribute to a happier workplace. The main purpose of any human–machine
system is either more output or the same output with the same inputs. This is defined as
efficiency. Since the person working in this system is only human, they have the right to
work under humane conditions. With globalization, rapid changes and developments in
technology, and increased technology-intensive production, it is one of the most important
elements of production in business life. Relationships between humans and machines have
become important, and their fast development and changes have revealed the necessity
of regulating their relationships with the environment. Ergonomics, as a result of these
studies, was born. In recent years, mechanization and robotics usage have increased in
intensity, especially in the transition to Industry 4.0, and a human–machine relationship
between the work environment and coordinating ergonomics has become more needed [5].
Although ergonomics is a multidisciplinary field, there are areas of health sciences (such
as anatomy and physiology), engineering sciences or social sciences (such as psychology,
sociology, and economics) within this field [6]. However, just like in other disciplines,
ergonomics science has undergone some advances, changes and renewals relating to the
innovations and needs brought by this age and technology.

When recent studies in the field of ergonomics are examined, the most important
contributions within the scope of human–machine interactions come from studies with
brain imaging techniques, especially those using neuroscience tools [7]. The main reason
for this is that new developments are happening in Industry 4.0 today: labor-intensive
work is decreasing over time in light of these developments, and technology-intensive jobs
that require a greater mental workload are increasing.

As an example of these studies, Roketsan established the neuroergonomics laboratory
infrastructure with its own resources at the beginning of 2017 in Turkey. As a result of the
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planned studies, it is planned to enable the development of next-generation user-oriented
interfaces on the basis of neuroergonomics in the weapons systems produced by Roketsan,
and to make significant contributions to Roketsan’s goal of developing original products
and advanced technologies [8].

Among the reasons necessitating this study is that first, there are many abusive
managements operating in businesses and organizations, and we need to evaluate their
effectiveness on productivity and performance. The second reason is that from the human
perspective, we need to study factors affecting employee innovation and performance,
employee satisfaction and emotion, employee knowledge sharing, employee deviance or
anti-productive behavior, and employee turnover intentions.

When the comprehensive evaluation of corporate performance in the context of capital
markets is examined from different perspectives, a scientific and effective evaluation sys-
tem should ensure that employees consciously comply with company discipline. Business
development needs cannot be met if businesses focus solely on financial goals and per-
formance. Therefore, the comprehensive assessment system should consist of three parts:
financial objectives, financial results and business discipline [9]. Data-driven performance
management helps the company and team leaders to concentrate on factual data and
perform employee performance assessments. Employees must be able to cooperate and
make decisions. According to [10], AI is now an excellent way for businesses to calculate
the outcomes of such partnerships. It allows for the processing of data to be carried out
in real-time. Employees will otherwise have to scour various office floors for the details
they need. It is okay if managers have enough time to make these decisions. As a result,
AI ensures that all information is processed in a single location. These data, or employee
knowledge, assist leaders and stakeholders in evaluating employee performance and shar-
ing results with other team members. In addition, real-time analysis enables the manager
to extract insights rapidly. This is because continuous performance monitoring necessitates
real-time analysis. It was found that nobody wants data or knowledge that is no longer
current [11]. Therefore, accurate data are supplemented by real-time analysis, which assists
in enhancing overall employee performance. Moreover, it removes any psychological prej-
udice. Indeed, it is one of the most fundamental reasons artificial intelligence dominates
performance management, measurement, and evaluation. There is also the possibility
of prejudice creeping in when a single manager is in charge of their team’s performance
evaluations and might display favoritism towards a particular employee [12]. This is why
developing a data-driven culture is crucial, with technologies such as artificial intelligence
(AI) supplementing human opinion when receiving performance feedback.

Reference [13] outlines how artificial intelligence and machine learning assist in coach-
ing younger generations who are entering the workforce in novel ways, saving time and
money. After each coaching session, the AI coaching tools provide immediate feedback.
They also aid in the identification of coaching needs, linguistic patterns, and strategic plan-
ning models. Artificial intelligence (AI) research has made considerable strides in solving
the classic training transition issue by assisting learners in the interim between sessions
with an artificially intelligent coach. AI has offered a secure environment to learn challeng-
ing, risky, or humiliating skills [14]. Coaches were traditionally recruited from the outside
to train within an organization or employed by the company’s own human resources
department. They could be charged with maintaining and cultivating top performers or
being asked to serve as a sounding board for a strategic business decisions.

Coaching is a valuable method for individuals to learn new skills, work toward goals,
or simply improve their trust personally and professionally.

Employees usually feel uneasy in declarative learning. Scholars have pointed out that
the primary task of improving employee performance is to cultivate employees’ profes-
sional ability to further develop their minds based on their existing cognition. The mental
state of employees is directly related to the management style of leaders and affects the
self-efficacy of employees. The positive management of leaders can improve enterprise
performance, while negative management, such as abusive management, will hurt em-
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ployees’ psychology and make them slack at work, which eventually decreases enterprise
performance. However, self-efficacy can increase employees’ job satisfaction and trust in
the enterprise. Thus, employees will work actively and will not consider leaving.

Nowadays, research is being carried out on human–machine interaction technology
based on artificial intelligence. Human–machine interaction technology can realize the
dialogue between human and computer through computer input and output. However,
human–machine interaction technology is rarely used in corporate performance evaluation.
Deep learning is a new research direction in the field of machine learning. Incorporat-
ing deep learning into machine learning can bring machine learning closer to artificial
intelligence [15].

A forecasting and decision-making analytic hierarchy process (AHP) technique used
for the purpose of performance was revised for evaluation and the model worked on an
example in 2001 [16]. Since the essence of neural networks is to simulate the operation
process of the human brain, which can process incomplete and inaccurate data more
efficiently, it is favored by enterprises and used for employee satisfaction evaluation.

With the theory of organizational psychology, the human–machine dialogue system
is designed based on the technology of human–machine interaction under situational
perception. When abusive management and self-efficacy are combined with research on the
deep learning BP neural network model and the support vector machine regression model,
comprehensive influencing factors of enterprise performance are analyzed to provide a
realistic basis for the application of AI in enterprise performance evaluation.

Our research objectives aim to address the below issues:
Issue 1: What is the relationship between abusive management and job performance

and self-efficacy rating scales?
Issue 2: What are the implications from artificial intelligence-based human–machine

interaction technology, malicious management and self-efficacy in terms of direct effects on
corporate performance and employee satisfaction?

2. Materials and Methods
2.1. Theoretical Basis of Influencing Enterprise Performance

Organizational psychology is the study of human learning, feedback educational
intervention, teaching psychology, and social psychology in the organizational environment.
Its primary role is to apply psychological theories or research results to human education.
Learning psychology is a branch of organizational psychology, which is used to study the
psychological activities of people in the process of learning; that is, the change process
of human psychology and behavior under the effect of acquired practice or accumulated
experience.

2.1.1. Relationship between Learning Styles and Employees’ Professional Competence

Generally speaking, due to social and work experience, employees have clear objec-
tives to learn for benefit. Employees tend to accept discovery learning, which is more
helpful than traditional receptive learning [17], thus obtaining abundant practical experi-
ence and thinking about the meaning of work. Therefore, it is easy to reflect on procedural
knowledge and its meaning. Anderson’s Law points out that procedural knowledge learn-
ing includes three processes: declarative learning, knowledge compilation, and knowledge
generalization [18]. For employees, it is generally difficult to learn the first process. As
a result, if enterprises want to improve employee performance, the first step is to train
employees’ language learning and cognitive strategies to help them learn declarative
knowledge efficiently.

2.1.2. Relationship between Learning Theory and Employees’ Professional Competence

Gagne’s teaching theory is one of the most important and well known of the teaching
theories based on cognitive principles. This theory is one of the necessary conditions for
learning to occur [19]. The corresponding external driving force is provided for employees
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to construct positive minds through the assimilation effect and the internal principle of
learning. The aim is to build capability plots and make employees adapt to real task
situations.

2.1.3. The Performance and Effect of Abusive Supervision

Abusive management refers to the behavior of leaders towards subordinate employees
during work. These practices are persistent and contain hostility toward employees,
including verbal and nonverbal behaviors (excluding physical behaviors) [20].

Some researchers believe that the purpose of abusive management by leaders is to
control employees, so as to achieve their own goals by intimidating employees. Abusive
management behavior will first significantly enhance the psychological pain of employ-
ees, causing them to be in a negative working state [21]. Then, employee loyalty and
employee withdrawal will be weakened [22]. Finally, the abusive behavior of leaders will
seriously affect the harmonious working environment between employees, hurt employees’
psychology, and ultimately cannot make corresponding returns to the enterprise.

2.1.4. The Measurement and Effect of Self-Efficacy

Self-efficacy can predict employees’ emotional feedback and job performance [23].
The measurement factors of self-efficacy include environmental factors, personality traits
and leadership characteristics. The power distance within the environmental factors will
significantly reduce the self-efficacy of employees, while the completion of work tasks
will improve the self-efficacy of employees [24]. Transformational leadership can improve
employee performance on the basis of influencing self-efficacy. Inclusive leadership can
forgive employees’ failure, treat each employee fairly, and enhance their self-efficacy [25].

First, self-efficacy can improve the job satisfaction of employees, improve the integrity
level of employees to the enterprise, reduce the degree of job burnout, and eliminate
the idea of leaving the company [26]. It can positively predict the proportion of dedica-
tion, engagement, and activity in work engagement [27]. Then, in the face of stress, the
strength of self-efficacy will have a direct impact on the way employees choose to cope
with stress [28]. Finally, self-efficacy can positively predict employees’ job performance,
that is, self-efficacy is an effective index to predict employee performance [29]. For young
employees, self-efficacy is directly proportional to job performance. Self-efficacy can also
directly predict the performance of research and development personnel in different di-
mensions [30]. According to the above theory, this study analyzes the measurement and
influence of self-efficacy, which is helpful to analyze the impact of employee self-efficacy
on their performance under abusive management behavior.

Next, we discuss some theories relating to hypotheses of abusive management and
employee performance.

In terms of theoretical research on abusive supervision, researchers generally agree
with the expression of the concept of abusive supervision by [31], that is, abusive supervi-
sion is a kind of destructive leadership behavior existing in various organizations, which
refers to a subordinate’s perception of linguistic or non-verbal hostile behavior that is
consistently displayed by a supervisor, but does not include physical contact. Research on
the various aspects of abusive supervision has been gradually developed and enriched,
from the definition of abusive supervision to the measurement, causes, consequences, and
mechanisms of abusive supervision, and then to its response mechanism and certain degree
of positive effect.

The authors of [32] used the theory of resource protection to explore the impact of
the destructive behavior of leaders, such as abusive supervision on employee knowledge
sharing, and the role of learning goal orientation and self-improvement motivation in
regulating the above relationship. The results suggest that resource-depleted and abused
employees may reduce their level of knowledge sharing. In addition, the negative effects
of abusive supervision may vary based on personal factors. Therefore, in order to achieve
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organizational effectiveness through knowledge sharing, the key role of leader behavior
and employee characteristics or motivations cannot be ignored.

We summarize related studies below, in Table 1.

Table 1. Summary of previous studies.

Authors Year Contents, Results

Cemaloğlu [33] 2005

Effective management knowledge, leadership and
communication skills are required. It is important
that managers with these qualifications are
selected, trained and employed.

Huy, D.T.N. [34] 2015 We need standards for management and corporate
governance to improve performance.

Tepper, B.J et al. [35] 2007
Experiencing abusive supervision may trigger
strong negative emotions and responses from
subordinate employees.

Kim et al. [32] 2016 Abused employees may reduce their level of
knowledge sharing.

Li et al. [29] 2017
Self-efficacy can positively predict employees’ job
performance, that is, self-efficacy is an effective
index to predict employee performance.

Schouteten et al. [25] 2017
Transformational leadership can improve
employee performance on the basis of influencing
self-efficacy.

Dat, P.M., Mau, N.D., Loan,
B.T.T., Huy, D.T.N. [36]

2020
We can refer to Chinese corporate governance
standards that refer to management and employee
standards.

Uygun, S.V. and Sipahi
Döngül, E. (2021) [37]

2021

In the context of innovative leadership, a
knowledge reputation assessment model has been
established for commodity trading issues using a
design community-sourced utilities platform and
scoring standards in the index system.

2.2. Evaluation Model of Employee Satisfaction Based on BP Neural Network

Training data constitute the dataset where real training takes place, and in the vali-
dation split, it is important to improve model performance by fine-tuning the model after
each period. The test set informs us about the final accuracy of the model after completing
the training phase. The training set should not be too small; otherwise, the model will
not have enough data. Hold-out has guided us in the method of dividing the dataset into
“training” and “test” sets. We recommend using 80% of the data for training and 20% of
the remaining data for the test.

(1) Modeling
Step 1: The input nodes are designed. Six evaluation indexes are used as input nodes:

whether the enterprise needs to evaluate the performance, the rationality of the evaluation
system dimension, the rationality of the data filling time, whether the input operation is
simple and feasible, expected employee satisfaction and system maintenance investment.

Step 2: Hidden layer nodes are designed.
The hidden layer node is designed according to the following equation.

h1 =
√

h + l + a
h1 = loga h

(1)

where l represents the output value of the neuron, h represents the input value of the
neuron; and a is a constant with a value ranging from 1 to 10.
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Step 3: The output node is designed. The expert evaluation scores of the six dimensions
of the input layer are set as the expected output, and the output results are compared with
the expected output, so the output layer needs a neuron. Therefore, the establishment of
the BP neural network employee satisfaction evaluation model configuration is: 6 input
neurons, 3 hidden layer neurons, and 1 output neuron.

Step 4: The neural network function is established. The function newff (minmax(P), [3 1],
{,tanisg,, ,purelin,}, ,traingd,) is used to build neural networks. The input layer training
function tansig belongs to the hyperbolic tangent S-type transfer functions; the output layer
training function purelin belongs to the linear transfer functions.

2.3. Interface of Employee Performance Evaluation System Based on Human–Machine Interaction
Technology under the Situational Perception

The human–machine interaction technology and data repository are applied to the em-
ployee performance evaluation system. Human–machine interaction technology provides
innovative consulting methods through AI and allows information resources to bemastered
and used efficiently. It operates at a high level of current distributed information processing
technology and solves the thorny problems of the traditional decision-supporting system.
The system structure is shown in Figure 1.

Figure 1. Framework of an evaluation system based on human–machine interaction.

The system framework contains the page library, browser, and server of the human–
machine interaction interface, replacing the traditional database with the data repository.
The auxiliary system of the user interface is composed of a browser and human–machine
interaction page to form a unified user interface. It has simple operation steps and is
convenient to supplement system functions. If a user is added, it gives the corresponding
access without installing the software again. Workers can enjoy the human–machine
dialogue function in the same browser interface.

2.4. Construction of Comprehensive Performance Evaluation Model for Real Estate Enterprises
2.4.1. The Principle of Support Vector Machine Regression

A sample set (a1,b1), (a2,b2) . . . , (ai,bi) is determined. ai∈Xm,m represents the dimen-
sion vector (independent variable), and bi∈X is the dependent variable and belongs to the
predicted object value. The factor value of prediction object is set as ai+1, ai+2, . . . , ai+m.
It is necessary to establish a functional relationship to obtain the value of the prediction
object. Therefore, the basis of constructing the support vector machine regression model is
the dependent variable of the known sample data, that is, the output variable of the model,
which represents the comprehensive evaluation of each object. The output variables are
calculated by technique for order preference by similarity to an ideal solution (TOPSIS). If
there are y evaluation indexes, K evaluation objects, and dip represents the y-th index value
of the k-th evaluation object, the evaluation index matrix U is expressed as follows.
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U =


U11 U12 · · · U1y

U21 U22 · · · U2y

...
...

...
...

Uk1 Uk2 · · · Uk3

 (2)

2.4.2. Data Processing

The selected indexes are positive indexes, negative indexes and moderate indexes,
and the dimension will have an impact on them, so it is necessary to model these data
after assimilation. dip represents the original data, and the processed data are cip. If dip is a
positive indicator, the calculation method of cip is as follows:

cip =
dip − dmin

p

dmax
p − dmin

p
(3)

If dip is a negative index, the calculation method of cip is as follows:

cip =
dmax

p − dip

dmax
p − dmin

p
(4)

If dip is a moderate index, the calculation method of cip is as follows:

cip =


1− wp−dip

max(wp−dmin
p ,dmax

p −wp)
dip < wp

1 dip = wp

1− dip−wp

max(wp−dmin
p ,dmax

p −wp)
dip < wp

(5)

After data assimilation, a positive index matrix can be formed, and the value range
of cip is 0 to 1. The financial data of real estate enterprises are assimilated. The factors of
the object to be tested are: a1 (earnings per share), a2 (net asset value per share), a3 (return
on equity), a4 (net profit margin), a5 (current ratio), a6 (quick ratio), a7 (days in inventory),
a8 (days sales outstanding), a9 (equity to asset ratio), and a10 (equity ratio). Among them,
a1–a4 are positive indexes, a7 and a8 are negative indexes, a5, a6, a9 and a10 are moderate
indexes and the moderate values are set as 2, 1, 0.6 and 1.2, respectively.

2.4.3. Weight Value of Each Index

The entropy weight method is used to calculate the index weight. The algorithm can
use different values of each attribute weight to select each attribute, so there is no need to
reduce the dimension. The calculation steps are as follows:

In the first step, the output entropy of the i-th index is calculated.

Tp = −(ln x)−1
x

∑
i=1

dip lndip (6)

where dip = dip/
x
∑

i=1
dip; p = 1, 2 · · · , m.

The second step is to calculate the variation degree of index p.

Ep = 1− Tp; p = 1, 2, · · · , m (7)
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The third step is to calculate the weight value of index p.

wp = Ep/
m

∑
p=1

Ep; p = 1, 2, · · · , m (8)

2.4.4. Establishment of Support Vector Machine Regression Model

The comprehensive evaluation value calculated by the TOPSIS method is used as the
output variable of the support vector machine regression model, and the attribute value of
assimilation is used as the input variable (independent variable) of the model, and then
the radial basis function is selected as the kernel function of the research model. The cross
validation and grid search of 82 training samples are carried out. Finally, the optimal
parameter of the model is determined as (c, g) = (0.18925, 1.1469). Therefore, the support
vector machine regression model for the comprehensive performance evaluation of real
estate enterprises is obtained as follows.

f (x) =
m

∑
p=1

(
λp − λp

′) exp
(
−g
∣∣x− xp

∣∣2)+ s (9)

where λp − λp
′ represents model.sv_coef (matrix of 8× 1 in decision function), and s stands

for model.rho, which is a constant (−0.3052).

2.5. Hypothesis Test of Abusive Management and Employee Performance

In the enterprise structure, if employees receive abusive behavior from leaders, it will
have a negative impact. According to the principle of reciprocity theory [38], if a high-
quality relationship between leaders and employees is to form, it depends more on whether
the leaders give positive and beneficial help to the subordinates [39]. If the subordinates
feel the abusive behavior of the leader, they will reduce their work effort, refuse to pay,
and finally reduce their work performance. This negative behavior has no benefit for the
enterprise. The final result is that both task performance and relationship performance
will be harmed [40,41]. Based on the above research topics, the following hypotheses are
proposed, as shown in Table 2.

Table 2. Hypotheses of abusive management and employee performance.

Number Hypothesis

1 Abusive management is negatively correlated with targeted performance

2 Abusive management is negatively correlated with employee relationship

3 Abusive management is negatively correlated with job performance

2.6. Hypothesis Test of Self-Efficacy and Job Performance

From the analysis of the relationship between self-efficacy and job performance, self-
efficacy can directly predict employees’ job performance. There is a positive correlation
between employee self-efficacy and job performance [42]. People with high self-efficacy
can not only effectively complete their own work, but also complete the more difficult tasks
assigned by leaders. Moreover, they have strong professional ability and show excellent
personal performance. This reveals that employees’ self-efficacy can directly and positively
affect their work performance. Therefore, the following assumptions are proposed, as
shown in Table 3.
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Table 3. Hypothesis of self-efficacy and employee performance.

Number Hypothesis

1 Self-efficacy is positively correlated with targeted performance

2 Self-efficacy is positively correlated with employee relationship

3 Self-efficacy is positively correlated with job performance

3. Results
3.1. Demographic Information

Table 4 exhibits the demographic data of respondents. Of the participants, 200 were
female and 293 were male. This suggests that male candidates are preferred in companies.
The majority of survey respondents, 224 people, were between the ages of 36 and 43. This
indicates that companies prefer to work with the middle-aged group. A total of 274 people
(55.57%) had 11–15 years of work experience, suggesting that companies prefer to work
with senior people. The number of participants having graduated from PhD programs
is 52, which constitutes 10.63%. In this context, employees can be directed to receive
academic training.

Table 4. Demographic information.

Gender f %

Female 200 40.5

Male 293 59.5

Total 493 100

Age f %

20–27 62 12.57

28–35 57 11.5

36–43 224 45.43

44–50 78 15.8

Above 50 72 14.7

Total 493 100

Experience f %

Below 3 years 14 2.83

3–7 years 47 9.57

7–11 years 56 11.35

11–15 years 274 55.57

Above 15 years 102 20.68

Total 493 100

Qualification f %

Bachelor 273 55.3

Master 168 34.07

PhD 52 10.63

Total 493 100

3.2. Standard Compliance Criteria

Validating factor analysis is used for the verification of theoretical information [43]. In
order for the Confirming Factor Analysis (CFA) model to be acceptable, the “compliance
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good criteria” are looked at. The proposed acceptance range of the criteria is presented in
Table 5 based on [44].

Table 5. Standard compliance criteria.

Harmony Goodness Indexes Criteria

χ2/sd <5

RMSEA 0.00 ≤ RMSEA ≤ 0.10

RMR 0.00 ≤ RMR ≤ 0.10

GFI 0.80 ≤ GFI ≤ 0.95

CFI 0.90 ≤ CFI ≤ 0.97

NFI 0.80 ≤ NFI ≤ 0.95

NNFI 0.95 ≤ NNFI ≤ 0.97

AGFI 0.80 ≤ AGFI ≤ 0.90
RMSEA—Root mean square error of approximation; RMR—Root Mean Square Residuals; GFI—goodness of fit
coefficient; CFI—comparative fit coefficient; NFI—normalized fit index; NNFI—Non-normed Fit Index; AGFI—
adjusted goodness of fit index

When the values in Table 5 are examined, approximately 1 in the average square error
of errors (RMSEA) ranges from 0 to 1. If the resulting values are equal to or less than 0.05,
the perfect harmony indicates that values up to 0.10 are acceptable.

The goodness of fit coefficient (GFI) ranges from 0 to 1. Values of 0.90 and above are
considered a good fit, and values above 0.85 are acceptable values. The adjusted goodness
of fit index (AGFI) is the adjusted GFI value taking into account the sample width. It is
valued between 0 and 1 and is considered a good fit above 0.90.

The comparative fit coefficient (CFI) is a criterion that takes into account sample size
and degree of freedom in the model in the evaluation of model compliance. Having a
CFI above 0.90 is considered sufficient, and above 0.95 is considered the perfect fit. The
normalized fit index (NFI) ranges from 0 to 1. Values approaching 1 indicate excellent
sleep [44].

3.3. Evaluation Results of Employee Satisfaction

Before the BP neural network model is used to evaluate employee satisfaction, simula-
tion training and tests are conducted to obtain the final employee satisfaction evaluation
results, as shown in Figure 2a–c below.

Figure 2a shows that when the neural network model is iterated 70 times, the whole
network reaches its best. Figure 2b shows that the solid line almost coincides with the
dotted line, indicating that the performance of the established BP neural network is in the
best state, while Figure 2c shows the output results of six dimensional variables of the BP
neural network model reaching the optimal level compared with the target output value
given by experts. The actual output value and target output value are very close, which
shows that all the indexes of the model achieve the expected goal, that is, to achieve the
expected employee satisfaction.
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Figure 2. (a) Model training results; (b) evaluation results; (c) comparison of actual output and
expected output.

3.4. Empirical Analysis of Abusive Management

Abusive management is studied. A measurement scale of multiple dimensions and
fields is developed. In the analysis of the abusive management of employees, its reliability
and validity are very high. According to Tepper’s maturity scale, 15 aspects are included.
Employees should take self-evaluation according to the real situation of the enterprise. The
contents of the scale are shown in Table 6.
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Table 6. Abusive management scale.

Number Abusive Management

1 The superior ridicules the subordinate in the company.

2 The superior despises the subordinate in the company.

3 The superior ignores the subordinate in the company.

4 The superior belittles the subordinate in the company.

5 The superior offends the privacy of the subordinate in the company.

6 The superior finds fault with the work of the subordinate in the company.

7 The superior hinders the subordinate in the company.

8 The superior abuses the subordinate in the company.

9 The superior does not keep the premise in the company.

10 The superior becomes angry inexplicably in the company.

11 The superior denigrates the subordinate in the company.

12 The superior misbehaves in the company.

13 The superior hinders the contacts between the subordinate in the company.

14 The superior scorns the ability of the subordinate in the company.

15 The superior cheats the subordinate in the company.

According to the CFA model [45], an empirical analysis of the abusive management
scale was carried out. The results are shown in Figure 3.

Figure 3. Results of abusive management scale (CR = 0.969; AVE = 0.679).

It shows n = 493, χ2/df = 2.269, GFI = 0.928, AGFI = 0.899, CFI = 0.976, RMSEA = 0.061,
and NNFI = 0.971. The fitness of each calculation is appropriate, and each is within the
range of standard index values. Due to AVE > 0.5, the goodness of fit and convergent
validity of the model are both excellent.

3.5. Empirical Analysis of Self-Efficacy

The General Self-Efficacy Scale (GSES) is used for revisions, and includes ten as-
pects. Employees should carry out self-evaluation according to the actual situation of the
enterprise. The scale contents are shown in Table 7.
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Table 7. Self-efficacy scale.

Number Self-Efficacy

1 I can do my best to solve the problem.

2 I will achieve my goal without the support of others.

3 I think I can realize my goals.

4 I think I can deal with emergencies.

5 My IQ can help me to deal with accidents.

6 If I work hard, I can handle the difficult task.

7 I can keep calm faced with any difficulty.

8 I can think of many ways to solve the problem.

9 I can deal with the trouble in different ways.

10 I can handle everything confidently.

According to the CFA model, the empirical analysis of the self-efficacy scale is carried
out. The results are shown in Figure 4.

Figure 4. Self-efficacy management scales (CR = 0.599; AVE = 0.928).

CR refers to the critical ratio, n = 493, χ2/df = 2.399, GFI = 0.945, AGFI = 0.912, CFI = 0.966,
RMSEA = 0.061, and NNFI = 0.972. The fitness of each calculation is appropriate, and each
is within the range of standard index values. Due to AVE > 0.5, the goodness of fit and
convergent validity of the model are both excellent.

3.6. Impact of Abusive Management and Self-Efficacy on Corporate Performance

The internal coefficient of consistency (Cronbach’s alpha) and validity were calculated
for abusive management scale reliability. It was decided that the factor analysis was
interpretable by looking at the results of the KMO and Bartlett’s test. As a result of the
reliability test applied to the scale, the internal consistency/reliability coefficient was alpha
α = 0.841. It is understood that the resulting Cronbach alpha reliability coefficient is
statistically sufficient and the scale is consistent and reliable.

Kaiser–Meyer–Olkin (KMO) is considered a measure of sample eligibility and is
requested to be greater than 0.6. Therefore, it can be said that the data group at hand is
good for factor analysis. The degree of globality (Bartlett’s test of sphericity) was also
found to be statistically significant, indicating that meaningful factors or variables could be
extracted from the research data (Table 8).
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Table 8. Abusive management scale. Factor loads, arithmetic mean and standard deviation values
related to the scale.

Number Abusive Management Factor
Loading

¯
x sd

1 The superior ridicules the
subordinate in the company.

0.809 3.82 0.92

2 The superior despises the
subordinate in the company.

0.805 3.55 0.90

3 The superior ignores the
subordinate in the company.

0.834 4.05 1.05

4 The superior belittles the
subordinate in the company.

0.859 4.09 1.23

5 The superior offends the
privacy of the subordinate in
the company.

0.843 4.08 1.21

6 The superior finds fault with
the work of the subordinate in
the company.

0.839 4.07 1.19

7 The superior hinders the
subordinate in the company.

0.837 4.06 1.12

8 The superior abuses the
subordinate in the company.

0.828 4.04 1.03

9 The superior does not keep the
premise in the company.

0.823 4.03 0.99

10 The superior becomes angry
inexplicably in the company.

0.813 4.02 0.97

11 The superior denigrates the
subordinate in the company.

0.811 4.01 0.95

12 The superior misbehaves in the
company.

0.808 3.80 0.88

13 The superior hinders the
contacts between the
subordinate in the company.

0.802 3.57 0.85

14 The superior scorns the ability
of the subordinate in the
company.

0.780 3.55 0.83

15 The superior cheats the
subordinate in the company.

0.629 2.90 0.81

• Eigenvalue 3.80

• Total Variance Disclosure Rate 54,279

• KMO (Kaiser–Meyer–Olkin Measure of Sampling Adequacy) 0.821

• Bartlett’s Test of Sphericity 332,232, p = 0.000

• Cronbach’s Alpha (Reliability Coefficient) 0.841

When the arithmetic averages of the propositions are examined, we find n = 493,
χ2/df = 2.269, GFI = 0.928, AGFI = 0.899, CFI = 0.976, RMSEA = 0.061, and NNFI = 0.971.
The fitness of each calculation is appropriate, and each is within the range of standard
index values. Due to AVE > 0.5, the goodness of fit and convergent validity of the model
are both excellent.

As a result of the reliability test applied to the scale, the internal consistency/reliability
coefficient was alpha α = 0.839. This result shows that the scale is reliable [46]. The
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statistical significance of the figure obtained as a result of Bartlett’s test of sphericity
indicates the applicability of factor analysis to variables. The fact that the KMO value
(0.598) is >0.50 indicates that the sample is sufficient [47] (Table 9).

Table 9. Self-efficacy scale. Factor loads, arithmetic mean and standard deviation values related to
the scale.

Number Self-Efficacy Scale Factor
Loading

¯
x sd

1 I can do my best to solve the
problem. 0.863 4.03 1.04

2 I will achieve my goal without
the support of others. 0.861 4.02 1.02

3 I think I can realize my goals. 0.865 4.04 1.07

4 I think I can deal with
emergencies. 0.866 4.05 1.09

5 My IQ can help me to deal with
accidents. 0.843 3.82 0.83

6 If I work hard, I can handle the
difficult task. 0.853 3.88 0.93

7 I can keep calm faced with any
difficulty. 0.855 4.0 0.96

8 I can think of many ways to
solve the problem. 0.850 3.86 0.91

9 I can deal with the trouble in
different ways. 0.857 3.01 0.74

10 I can handle everything
confidently. 0.859 4.02 1.00

• Eigenvalue 1.851
• Total Variance Disclosure Rate 61,685
• KMO (Kaiser–Meyer–Olkin Measure of Sampling Adequacy) 0.598
• Bartlett’s Test of Sphericity 69,017, p = 0.000
• Cronbach’s Alpha (Reliability Coefficient) 0.839

The t-test was used to analyze the differences in the employees’ age and education
level. The results are shown in Figure 5a,b below.

Figure 5. The impact of abusive management and self-efficacy on corporate performance: (a) age as a
variable; (b) education as a variable.
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When the arithmetic averages of the propositions are examined, Figure 5a shows
that in terms of age, employees’ perception of the leader’s abusive management and job
performance have extremely significant differences (p < 0.01). Figure 5b shows that in terms
of education level, there is a dramatically significant difference between self-efficacy and
job performance (p < 0.01).

3.7. Enterprise Performance Evaluation

The dependent variable data of test samples were input into the model to obtain the
output prediction value of real estate enterprise performance evaluation under the support
vector machine regression model. Figure 6 shows the results.

Figure 6. Output results of support vector machine regression model.

Figure 6 shows that the output results of the model are close to the prediction results.
Especially in the fourth sample, the output results are basically consistent with the predic-
tion results. Moreover, the overall trend fluctuation of the error curve of the two methods
is relatively small, which indicates that the support vector machine regression model can
correctly predict the real performance of real estate enterprises.

4. Discussion

Artificial intelligence’s ability to enhance applicant and employee involvement by
automating routine, low-value responsibilities, thus freeing up time to concentrate on more
planned, innovative work that teams need and want to do, has been a burning topic in
the research world for years. Technology may lead to improved recruitment, performance
evaluations, training, and career management approaches [48]. The results show that
abusive management has a significantly negative correlation with job performance. This is
consistent with the research results of [49]. In the enterprise, leaders provide support and
resources for employees, and employees actively accept them. At the same time, employees
can improve their performance in their work projects. Moreover, they may actively take
actions outside their own business to promote the development of the enterprise, which
returns to the enterprise. If employees suffer from the abusive management of leaders,
they will experience negative emotions psychologically, exhibit less understanding and
take less action for work. Finally, they will work in a slow and orderly manner, leading
to a decrease in work performance. At the same time, negative emotions can also cause
employees’ unwillingness to maintain good relations with colleagues and leaders, which
hurts relationship performance.

There is a positive correlation between employees’ self-efficacy and job performance
(p < 0.01), which is consistent with the research results of [50]. Self-efficacy represents
the self-confidence of employees to complete their tasks. When employees have a strong
sense of self-efficacy, they will have faith that they can achieve their goals through their
efforts. In an enterprise, employees with a strong sense of self-efficacy know how to
overcome difficulties in completing tasks. At the same time, they are full of self-confidence,
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and their work performance will also be improved accordingly. By achieving set goals,
employees can also be more confident in further carrying out the work plan, and will be
able to help their colleagues. The majority of respondents (55.57%) had 11–15 years of work
experience. In this context, staff with less seniority can be directed to provide in-service
training. This improves the work performance of employees, strengthens collaboration
between employees and ensures the formation of a company that is sharing and also
highly motivated. If the control is acted upon together, as in [31], employees will be less
affected by malicious control. Academic referrals can be made through in-service trainings,
because there were more PhD graduates in the results of the survey. With a neural network,
the thoughts of employees can be clarified. This could enable the development of next-
generation user-oriented interfaces based on neuroergonomics in the weapons systems
produced by Roketsan, and make significant contributions to the goal of developing unique
products [8].

The human–machine dialogue system is designed based on human–machine interac-
tion technology under situational perception. A B/S network calculation model is used to
integrate the human–machine interaction with the data repository. Based on the traditional
support system and human–machine interaction server, the system can operate the Internet,
which is consistent with the research results of [51]. The BP neural network model pro-
posed has the best comprehensive performance, which is in line with the expected value of
employee satisfaction, also consistent with the research results of [52]. In order to analyze
the relationship between abusive management, self-efficacy and enterprise performance,
a support vector machine regression model based on machine learning is proposed. The
model with optimized parameters can accurately predict the performance of real estate
enterprises, and the error curve is relatively gentle, which is consistent with the research
results of [53]. The human–computer interaction technology under artificial intelligence
can better realize the efficient coordination and application of heterogeneous databases. At
the same time, deep learning technology can also be integrated with employee satisfaction
evaluation.

Regarding abusive management and job performance, the authors of [31] mentioned
that for subordinates who remained with their jobs, abusive supervision was associated
with lower job and life satisfaction, lower normative and affective commitment, higher
continuance commitment, conflict between work and family, and psychological distress.
Organizational justice mediated most of these effects, and job mobility moderated some of
the deleterious effects of abusive supervision.

Next, the authors of [54] stated that safe production behavior refers to employees’
compliance with safe production operating procedures, participation in various safety
activities, and the improvement of safe production. In other words, as a separate area of
work performance, safety behavior includes two components, safety compliance and safety
participation.

Then, the authors of [55] stated that leadership behavior has an impact on the behav-
ior of employees. Previous studies mainly focused on the impact of positive leadership
behaviors on employees’ behaviors. However, there is an absence of research on the impact
of negative leadership behaviors (abusive supervision) on safety behaviors (including
safety participation and safety compliance). This study found that abusive supervision is
negatively related to employee safety behaviors (safety compliance and safety participa-
tion); that safety motivation plays a mediating role in the relationship between abusive
supervision and employees’ safety behavior; and that conscientiousness moderates the
role of safety motivation between the relationship of abusive supervision and employ-
ees’ safety behaviour. With a higher level of conscientiousness, the indirect relationship
between abusive supervision and employee safety behaviors is weaker. The training of
artificial intelligence requires a new human–machine symbiosis that offers innovative job
sharing between machines and humans. Considering the significant improvement in AI
capabilities in recent years, our article goes beyond this vision and develops the concept
of human–machine cooperation in the context of advantages. It also contributes to the
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understanding of how AI can support and increase human decision making. According
to [56]: “In line with the vision of human–machine symbiosis, it makes more sense to see
AI as a tool for increasing (expanding human capabilities) from automation (rather than
replacing them)”.

5. Conclusions

The main purpose of modernization and the use of technology in production systems
is to increase production. This targeted increase in production, while enhancing employee
enjoyment, is made possible with applications and the science of ergonomics. The rapid
pace of technology development has not only changed the nature of work but also the
quality of the workforce, resulting in a more talented and a competent workforce, with
improved efficiency, and physical, mental, and social protection. By taking the necessary
precautions, it is necessary to provide the most suitable working environment conditions
for the employee. With an ergonomic working environment, the quality of production and
the desired efficiency will be achieved with the guidance of learning psychology theory in
educational psychology. Abusive management has a significant negative correlation with
job performance. The abusive behavior of leaders will weaken trust among employees
and weaken the loyalty and responsibility of employees to the enterprise. Self-efficacy
shows the personal characteristics of employees, which can directly predict employees’
work engagement. The research results also suggest that self-efficacy can affect enterprise
performance. Only when enthusiasm is fully mobilized can employees actively participate
in the work. The human–machine dialogue system is based on human–machine interaction
technology under emotional perception. The system’s interface can facilitate the coordina-
tion and application of heterogeneous databases among colleges and universities on the
Internet. To summarize, from the perspective of educational psychology, the performance
of the BP neural network is in its best state, and all indexes reach the expected employee
satisfaction. The output of the support vector machine regression model is close to the
prediction result, and the overall trend of the error curve of the two is small, which shows
that the support vector machine regression model can correctly predict the real perfor-
mance of real estate enterprises and provide an effective method for enterprises to evaluate
employees’ self-efficacy and job satisfaction. However, the results remain to be improved.
Due to cultural diversity, the analysis of abusive management is very complicated without
the support of one-to-one data and is not comparable. Meanwhile, whether the answers
of the respondents in the survey are scientific or not cannot be decided, which affects the
preciseness of the research results. This is also a problem to be solved in further study.

Last but not least, the arrangement and design of human–machine interactions at
workplace and the human–machine dialog system design also need to ensure produc-
tivity and effective occupational risk management, and this will involve the meaning of
ergonomics. Next, in terms of age and education level variables, employees’ perceptions
of leaders’ abusive management and self-efficacy are connected to their job performance,
and in fact, synergies exist among age, education, abusive management, job performance,
and sustainability. Finally, malicious management and self-efficacy directly affect corporate
performance and employee satisfaction and hence, the sustainability of both business and
jobs. Ergonomics, with the aim of ensuring productivity and the quality of employees’
health, safety, and comfort, strives to improve its performance and improves the quality
of life. The effectiveness of ergonomics, in terms of the strength and nature of working
life understood by all interested parties, is of great importance. The next century, as the
integration of ergonomics into working life continues, will be the era of ergonomics.

Hence, compared with previous studies, which focus more on the relationship between
an abusive supervisor and job performance, this study has shown more relating to the
human–machine interaction aspect, i.e., the human–machine dialog system is based on
human–machine interaction technology under emotional perception, which affects job
performance. This is the novelty of the research.
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Our study was limited to 493 participants working for international companies from
Turkey, Taiwan, Japan and China in 2019. Authors can more deeply analyze both the
positive and negative sides of abusive management and its relationship with productivity
and business or team performance. Alternatively, authors can separate groups of industries
and use the same model to compare results between industries. Since the findings of this
study are limited to the sample it represents, there can be no generalization of these results
for all countries. However, given that the number of studies on this subject is inadequate,
this research is important in terms of shedding light on the work to be carried out next.
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