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This comprehensive review explores the evolution and current state of Al-driven data
mining techniques, emphasizing their transformative impact across various sectors. We
delve into key algorithms, including machine learning and deep learning methods, and their
applications in fields such as healthcare, finance, and marketing. By synthesizing recent
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Introduction

The advent of artificial intelligence (Al) has fundamentally
transformed the field of data mining, enabling the
extraction of valuable insights from increasingly large and
complex datasets. Data mining is the process of discovering
patterns and knowledge from large amounts of data, and its
significance has grown with the exponential increase in
data generation across various sectors, including
healthcare, finance, marketing, and more (1). Al-driven
techniques, particularly machine learning (ML) and deep
learning (DL), have emerged as powerful tools for
enhancing data mining processes, allowing for automated
pattern recognition and predictive analytics that were
previously unattainable (2,3). The integration of Al into
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data mining has enabled organizations to make data-driven
decisions with greater accuracy and efficiency. For
instance, in healthcare, Al algorithms analyze patient data
to predict disease outbreaks and optimize treatment plans
(4. In finance, machine learning models are employed to
detect fraudulent transactions in real-time (5). The
application of these technologies is vast, leading to
improved operational efficiencies and innovative solutions
across various domains (6). Despite the numerous
advantages, the deployment of Al-driven data mining
techniques also presents challenges, such as data privacy
concerns, algorithmic bias, and the need for interpretability
in model predictions (7). As the field continues to evolve,
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it is crucial to explore these methodologies
comprehensively, addressing both their capabilities and
limitations. This review aims to provide an in-depth
examination of Al-driven data mining techniques,
Methods and Diagram

2.1 Data Mining Techniques

Al-driven data mining techniques use advanced artificial
intelligence algorithms to automatically discover patterns,
trends, and valuable insights from large datasets. These
techniques enhance the efficiency and accuracy of data
analysis across various sectors. This summary explores the

elucidating their impact on data analysis and decision-
making processes, while also highlighting future directions
for research and application.

strengths, weaknesses, applications, and key fields where
Al-driven data mining is making a significant impact,
providing a concise overview of how these technologies are
transforming industries like finance, healthcare, marketing,
and beyond. Below table show summary of each technique
and its strengths, weaknesses, applications and fields.

Decade Technique Summary Strengths Weaknesses Applications Fields Citatioms
A tree-like model used Loan approval,
for decisions by - Simple, mtwitive | - Prone to overfitting, customer chum Finance, -
1950s- -z 3oz : e : e : (Kuetal
19‘60' Decision Trees splittmg data mto decision-making may become overly prediction, Marketing, 2020) =
* subsets. Effective for logic. complex. recommendation | Human Resources -
classification. gystems.
Finds relationships - Good for . Market basket
1960s- | Association Fule ﬂ‘m;mﬁi:;l& discovering ffem | © P:[ﬁ?fc]ﬁ e]".ﬁisti:‘le mﬂ}rits;acé;g;seﬂmg Retal, (Xuetal,
e - &) 2 5 Tt - Sy = =] - AN
1970s Mining market basket a’:ﬁﬁ;f;ff} information overlead. recommendation Ecommerce, Sales 2020)
analysis. - ENZINes.
Involves training
algonthms on labeled . . - Requires large .
1980s- Supervised data to predict - High acouracy amounts of labeled Fraud detection, Healthcare, (Lyuetal,
b with labeled data. sentiment analysis, : ; Lot
a2 . : - : . s
Lot o (clg?_:jc ig?a?nu_ Clear outcomes. d‘:-:famm medical diagnosis. R Ll
Tegression tazks). 3
Analyzes imlabeled Customer
N . . data to find hidden - No need for - Results may not segmentation. o ,
1980s- | Unsupervised patterns and labeled data Finds always be anomaly detection. Marketing, | (Muetal.
19905 Leaming - . : . N - Secunty 20200
= relationships (e.g., hidden pattemns. inferpretable. market basket -
clusterng). analysis.
Fmnds the optimal N .
N - Effective in high- : . Image classification,
19905 Support Vector hvp;(;]lam loseparate | ensional spaces. -lCom_pj_natlouaﬂ‘, bioinformatics, .H?SJM‘ (Lyuetal,
5 | " Machines tapoints for | e g limiteq | Tensive for large s Biomformatics. | ™55
classification and data datasets. recosmition. Image Processing
regression tagks. ’ =
Partitions data into . . _ ]
1990s- | k-Means chstesbasedon | -Simpleand i, | “SINE 0 Suher | et | L L et
2000s | Clustenng imlarty. usedin | eficlent o lage | opeciieation of socialnetwork | Netwarks 2020)
- o Tusters (k). analysis.
segmentation. c <
AT agents leam - Excels in - Time-consuming
| Reinforcemen | Srovehmalanderror | sequential decsion- | o pogyres | Automomousdrving, | p oy (Hitsj et
2000s Leami 1n dynamic making tasks m ciemificant robotics, game AL Gomine Fi al 017
Amng environments (2.2., complex {;:ilwiaﬁon financial trading. &, Imance -l
robotics, game AT). environments. ]
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Conssts of layers of - Can leam . - )
S - Owerfitting and Image classification, Healtheare, (Bonawitz
20005 | Neural Networks uslg‘;s i?;ﬂ?isagk; ;ﬁ?ﬁfﬁoﬂﬁ__ computational costm | speech recogmition. Speach etal,
r:- Tession I;tmb] ems, large networks. language translation. Recognition 2019)
A neural network with | - Excellent for ! - - :
. multiple hidden layers | image recogmition, -lBlacI\-bo;naun'e, Self driving cars, Autonomons (Bonawitz
2010s | Deep Leaming o ing compl NP high. difficult to mterpret. NLP, healthcare Systems, Image etal,
““-‘mmh mcj = mlfml 'y amf " | Needs large datasets. imaging. Processing 2019)
Designed for sequence "
Pecurrent Neural | data (e.g., tme senes, B E;EH;J;&{ - Prone to vamishing Spee;i]frecsec;;g:fhon_ Speach (Bonawitz
20105 N&n&rﬁs ﬁcﬂ?ﬂﬂi&ﬁmﬁ? fictions (e.g.. grad.tenh;ﬂlﬂﬁmlt to forecasting, language Recggs;:;icﬂl;.ﬁ ETf.':{t ?Dijgj
: cutput speech, text). ) modeling. s -
Comohtionsl | e procesne | -HEyefiive | o CENTE | mage ecopniton,
T s e o U T | formasesrelated == video processing, | Healthcare, Video | (Eitaj et
== e =bl2is tasks. Automatic o medical image Processing al., 2017)
(CNNs) convelutional layers to feat trach Computationally e =
exfract features. s EXpensive. YEIS.
- Simplifies the - . Automated .
30205 AutoML 5 E]':ngmﬁ mo:ie al.ud machne leamng C;ngﬁgffugﬁg_ classificabion and &iﬂfm Lyuetal,
- (Automated ML) - mizafi = process. Accessible mt? med models regression tasks, Market i 2020
op on fo non-experts. Inogess. model optimuization etmg

2.2 Block Diagram

Below Block Diagram shows the life cycle diagram of data
mining procedures with a list of Al-driven data mining
visually organizes
structured blocks connected by lines, showing relationships
between the techniques and their attributes. It includes main

techniques. It

procedures of data mining:
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Below Block Diagram shows the life cycle diagram of data mining procedures with a
list of Al-driven data mining techniques. It visually organizes information into
structured blocks connected by lines, showing relationships between the techniques and
their attributes. It includes main procedures of data mining:
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Literature Review

Many studies have been reported on developing Al
techniques for driven data mining in order enhancing the
data mining process by automating tasks such as pattern
discovery, anomaly detection, classification, and
clustering. Most of them are listed below.

1. Hanetal. (2011) (1)

Method/Technique: Introduced techniques for frequent
pattern mining, particularly decision trees and association
rule learning, in traditional data mining. Result: Their work
became foundational for data mining algorithms, setting the
stage for future integration with Al techniques. These early
methods, though powerful, lacked the scalability and
flexibility Al now provides.
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2. Mitchell (1997) (8)

Method/Technique: Explored early machine learning
methods like decision trees and neural networks in the
context of data mining. Result: Mitchell demonstrated how
machine learning can automate data classification and
predictive modeling, which significantly enhanced the
performance and adaptability of data mining processes.

3. LeCunetal. (2015) (9)

Method/Technique: Applied deep learning, especially
convolutional neural networks (CNNs), to high-
dimensional data such as images, leading to breakthroughs
in areas like image recognition.

Result: Deep learning models dramatically outperformed
traditional methods in data mining tasks involving
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complex, unstructured data, marking a significant
advancement in Al-driven data mining.

4.  Zhou et al. (2020) (10)

Method/Technique: Investigated hybrid models that
integrate traditional data mining techniques (e.g.,
clustering) with machine learning and deep learning
approaches. Result: The study showed that hybrid models
outperform  singular  approaches, particularly in
classification and prediction, by leveraging the strengths of
both Al and traditional methods.

5. Xiao et al. (2019) (11)

Conclusion
The conclusions drawn include the identification of
emerging Al mining techniques and their expanding
applications across various industries. It evaluates the
effectiveness of these methods in extracting valuable
insights from large datasets and discusses key challenges,
such as data privacy issues, algorithmic bias, and the
necessity for interpretability in Al models. Future
directions involve recommending research areas that
integrate Al with other technologies and the development

References
1.Han, J, Kamber M, & Pei J. Data Mining: he Morgan Kaufmann Series
in Data Management Systems
Concepts and Techniques. Morgan Kaufmann. 3" Edition. Elsevier Inc.
All rights reserved (2011)
2Wu X, Zhu X, Wu G, & DingW. Data Mining with Big Data. IEEE
Transactions on Knowledge and Data

Engineering.2014;26(1):97-107. DOI: 10.1109/TKDE.2013.109
3.Chen J, & Zhao X. A Survey on Data Mining Techniques for Big Data.
J Comp Sci Techno. 2018;33(4):694-710.
4.Gupta H. & Goyal S. A Comprehensive Review on Data Mining
Techniques in Healthcare. Interna J Comp Applica. 2020;975, 8887.
5.Zhang Y, & Li Y. Al in Finance: A Comprehensive Review of Artificial
Intelligence in Banking and Financial Services. J Finan Transform. 2020;
52:5-21. https://link.springer.com/article/10.1007/s43546-023-00618-x
6.Ganaie M A, Yang X, Lingshuang K, Zhi L, Yuling C, Yanmiao
Li, Hongliang Z. Machine Learning and Deep Learning Techniques for
Cybersecurity. J Inform Secur Applican.2020;55:102591.
https://ieeexplore.ieee.org/ document /8359287?denied=

28

Method/Technique: Proposed privacy-preserving Al-
driven data mining techniques, such as federated learning
and differential privacy, to protect sensitive information.
Result: Their approach helped resolve ethical concerns by
ensuring that Al-driven data mining could be applied in
sensitive  domains, such as healthcare, without
compromising privacy.

6.Singh et al. (2021) (12)

Method/Technique: Focused on developing explainable Al
techniques within data mining to address the issue of model
interpretability. Result: Their research improved the
transparency of complex Al-driven models,

of more robust frameworks. Ethical considerations
emphasize the implications of using Al in data mining and
the importance of responsible practices. Suggestions
include frameworks or models to enhance the
implementation of Al-based mining techniques,
highlighting the need for collaboration among data
scientists, domain experts, and ethicists to improve
outcomes. These conclusions aim to provide a thorough
understanding of the current landscape of Al-based mining
and its implications for future research and applications.

7.Alzubaidi Mahmood,, Zubaydi H D, Bin-Salem A A, Abd-Alrazaq
AA, Ahmed A, Househ M. Review of Deep Learning Models for
COVID-19 Detection and Diagnosis. Appl Sci. 2021;11(5):2351.
https://doi. org/10.1016/j.cmpbup.2021.100025.
8.Mitchell T, McGraw H. Machine Learning. McGraw-Hill. 1997.
https://www.cs.cmu.edu/~tom/mlIbook.html
9.LeCun Y, Bengio Y, & Hinton G.). Deep Learning. Nature.
2015;521(7553):436-444. https://www. nature.com /articles/ nature14539.
10..Zhou ZH, Zhang C, & Huang Y. Machine Learning in Big Data
Analytics. Comp Indu. 2020;120:103223. http://www. lamda.

nju. edu.cn/yehj/mlbook/english/openaccess.html
11.Xiao Y, Chen X, & Li J. Privacy-Preserving Data Mining: A Survey. J
Netw Comp Applica. 2019;105: 92-111.
12.Singh A, & Sengupta S. Explainable Artificial Intelligence: An Industry
Perspective. J Big Data.2021;8(1):42



https://doi.org/10.1109/TKDE.2013.109
https://ieeexplore.ieee.org/author/37600616600
https://ieeexplore.ieee.org/author/37086371091
https://ieeexplore.ieee.org/author/37089774989
https://ieeexplore.ieee.org/author/37086385181
https://ieeexplore.ieee.org/author/37086412768
https://ieeexplore.ieee.org/author/37086412768
https://ieeexplore.ieee.org/author/38237522600
https://ieeexplore.ieee.org/
https://pubmed.ncbi.nlm.nih.gov/?term=Alzubaidi+M&cauthor_id=34345877
https://pubmed.ncbi.nlm.nih.gov/?term=Zubaydi+HD&cauthor_id=34345877
https://pubmed.ncbi.nlm.nih.gov/?term=Bin-Salem+AA&cauthor_id=34345877
https://pubmed.ncbi.nlm.nih.gov/?term=Abd-Alrazaq+AA&cauthor_id=34345877
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmed+A&cauthor_id=34345877
https://pubmed.ncbi.nlm.nih.gov/?term=Househ+M&cauthor_id=34345877
https://www.cs.cmu.edu/~tom/mlbook.html
https://www/
http://www/

