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1. Introduction

This Special Issue invited researchers to contribute original research in the field of
data mining, particularly in its application to diverse domains, like healthcare, software
development, logistics, and human resources. We were especially interested in how the
data mining method was modified to cater to the specific domain in question. The challenge
is that the more complex a domain is the harder it is to make good predictions, as more
implicit domain knowledge is required that is not always available [1]. This is especially
true in the case of complex domains where there are soft factors, like the interaction of
the conflicting and cooperating objectives of the stakeholders [2,3], and system dynamics
play a significant role [4]. In a business context, the challenge is that one would like to
see (i) how the algorithms can be repeatable in the real world, (ii) how the patterns mined
can be utilized by the business, and (iii) how the resulting model can be understood and
utilized in the business environment [1]. Furthermore, the idea is to identify the variables
that impact the goal variable but to do so with the data, interestingness, deployment, and
general domain (business) constraints of the domain [1,5].

One of the methods to analyze a complex domain is using a method called intelligence
meta-synthesis [6,7]. Intelligence synthesis is the collection and creation of perceived or
understood (i.e., not necessarily objective) information. Meta-synthesis is the collection and
creation of knowledge and information from collected intelligences [1]. The goal of this
approach is to design and develop predictive models that could eventually be incorporated
into a business intelligence dashboard. As a result, one would (i) understand the nature and
origin of data that allows the system user to determine the quality of the data to perform
the data cleaning; (ii) understand the factors in the domain that influence the predicted
variable, leading the developer to determine which variables need to be included in the
predictive model; (iii) develop predictive models that are usable and interesting within
the domain in terms of predictive power, integrating with existing infrastructure, and
integrating with business rules and processes; and finally (iv) use the predicted data to
find the optimal business processes in the particular domain. There are also research works
that have built on top of intelligence meta-synthesis, such as the study published by the
authors of [1].

The main goal of this Special Issue was to bring together researchers, participants,
academic scientists, and contributors to share their experiences, present, and discuss their
ongoing and latest research results that cover several aspects of original research concerning
existing theoretical and methodological contributions, as well as the development of new
methods/approaches in the field of data mining in different business domains.
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2. Categorized Overview of Papers (Based on the Areas of Focus)
2.1. Category 1: Retail and Customer Analysis

These papers collectively contribute to the field of data-driven applications and al-
gorithm development. The first paper presents a data-driven recommendation system
for retail, emphasizing tailored product recommendations and marketing strategies [8].
The second paper addresses the challenge of handling imbalanced data streams with con-
cept drift, introducing the HSDW-MI algorithm [9]. The third paper focuses on electric
load classification in industrial scenarios, highlighting the effectiveness of an equilibrium
optimizer-based feature selection method [10]. These papers collectively demonstrate
the versatility and impact of data-driven approaches in enhancing decision making and
addressing real-world challenges across various domains.

2.2. Category 2: Marketing and Business Decision Support

These papers collectively contribute to the field of data-driven applications and pre-
dictive modeling across various domains, like a Decision Support System for the Marketing
domain [11]. They offer an advanced model for detecting financial statement fraud using
XGBoost [12], introduce innovative neural network models for stock price prediction [13],
analyze factors influencing tourist offer prices [14], develop predictive models for health-
care patient influx [15], and propose intelligent decision forest models for customer churn
prediction in the telecom industry [16]. They also address customer churn prediction in non-
contractual B2B settings [17], improve legal judgment prediction through graph neural net-
works [18], enhance car sales forecasts using online sentiment data and deep learning [19],
introduce a reinforcement learning framework for options trading [20], and predict the
charge of a legal case using a novel graph convolutional network [21]. These studies show-
case the versatility and practical applications of data-driven techniques in diverse fields,
underscoring their importance for informed decision making and predictive accuracy.

2.3. Category 3: Business Process Optimization and Automation

In addition to these papers collectively contributing to the field of data-driven applica-
tions and predictive modelling across a variety of domains, they offer specific approaches,
such as innovative approaches to optimizing product layouts in supermarkets using se-
quential pattern mining and optimization algorithms [22]. Furthermore, they introduce a
novel supervised learning algorithm for financial risk assessment [23] and explore the devel-
opment trajectory of radio frequency identification (RFID) applications through academic
citation and text mining analysis [24]. Another paper presents a deep learning framework
for predicting important trading points in the stock market [25], focusing on high-margin
opportunities. Additionally, they provide insights into factors influencing the adoption of
business intelligence systems (BISs) in small and medium-sized enterprises (SMEs) [26],
and conduct a systematic literature review on AI-based methods for automating business
processes and decision support [27]. These studies collectively demonstrate the versatility
and practical applications of data-driven techniques across diverse fields, highlighting their
significance for informed decision making and optimization.

3. Overview of Significant Findings That Have Emerged from the Papers

Across these papers, the common themes and trends of artificial intelligence, technol-
ogy, and data-driven applications have emerged. Predictive analytics and machine learning
techniques, such as deep learning and neural networks, are prevalent for applications like
stock price prediction, demand forecasting, and decision automation. Data-driven decision
making has been emphasized, with data analysis and mining playing a crucial role in im-
proving processes. Challenges related to data quality and integration have been highlighted,
especially in the healthcare and manufacturing contexts. Natural language processing
(NLP) was identified as a recurring theme, applied for sentiment analysis, text mining,
and chatbots. Supply chain optimization and ethical considerations in AI applications are
also prominent, as are hybrid AI models and the significance of data visualization. The
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automation of business processes aligns with the broader trend of digital transformation. In
summary, these papers showcase the broad adoption of AI and data-driven methods, em-
phasizing data quality, ethics, and AI’s potential to enhance decision making and optimize
processes while addressing challenges like data integration and privacy concerns.

4. Overall Perspective

This collection of papers spans diverse topics in the field of data mining and its ap-
plications in business. Together, they significantly contribute to this field by addressing
various challenges and providing solutions in domains, such as recommendation systems
for retail, handling multiclass imbalanced data streams, feature selection for industrial load
classification, data-driven marketing decision support systems, financial statement fraud
detection, stock price prediction, factors influencing prices, healthcare resource manage-
ment, customer churn prediction, legal judgment prediction, supermarket product layout
optimization, options trading with reinforcement learning, few-shot charge prediction,
RFID applications, stock trading point prediction, business intelligence adoption in SMEs,
and AI-based methods for business processes. These papers collectively showcase the
adaptability and effectiveness of data mining techniques, making substantial contributions
to the broader realm of “Methods and Applications of Data Mining in Business Domains”.

5. Conclusions

These diverse papers within this Special Issue offer valuable insights and innovations
across various domains. Readers are encouraged to explore the full papers to delve deeper
into these research findings. In the field of retail, innovative recommendation systems
and customer segmentation techniques promise to enhance sales and customer loyalty.
Furthermore, novel algorithms for handling imbalanced data streams bring robustness to
multiclass classification in dynamic environments. In the industrial sector, precision in
electric load classification is emphasized, and the application of equilibrium optimization
showcases potential advancements in energy management. For finance professionals, the
introduction of dynamic nearest neighbor classifiers hints at improved risk assessment
methods. Meanwhile, researchers can gain critical insights into the evolving landscape
of radio frequency identification technology. In the realm of stock market predictions,
the hybrid convolutional recurrent neural network and deep learning frameworks offer
potential avenues for investors. Lastly, the systematic literature review on AI-based meth-
ods in business processes highlights the importance of automation and decision support
systems in the corporate world, paving the way for future advancements. Although we
have included 20 research articles, we think that the challenge of applying data analytics to
different business domains is a nascent field that requires further exploration, with clear
guidelines and insights into the applicable methods and techniques for not only different
domains but also across domains.
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