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I. INTRODUCTION 

 

We live in a time that is commonly tagged as the 
technological era. In this era of information, because we 

think that knowledge gives us power and prosperity and 

because of advanced technology like computers, we have 

been gathering a ton of data via satellites and other 

technologies. When computers first became available, along 

with methods for mass digital storage, humans began 

gathering and storing a wide variety of data, relying on the 

computing power of computers to help us filter through this 

deluge of data. Unfortunately, these vast databases of 

information housed on several platforms quickly became too 

much to handle. Structured databases and database 

management systems (DBMS) were developed as a result of 
the original turmoil [1]. For managing a big body of data, 

effective database management solutions have proved a 

huge advantage and notably for effective and speedy 

retrieval of specific data whenever needed from a huge 

collection. The current huge collection of information of all 

kinds has also been facilitated by the growth of database 

management systems. We now have significantly more 

information than we can handle, including data from 

scientific research, corporate transactions, satellite images, 

written reports, and military intelligence [1].  

 
Simply said, gathering information is no longer 

sufficient for decision-making. Now that we are faced with 

massive data sets, we have developed new demands to guide 

our management decisions [2]. These requirements include 

the automated summary of data, the extraction of the 

"essence" of the stored information, and the identification of 

patterns in the raw data. 

 

Data mining is a formidable new technology that has 

the ability to greatly assist businesses in concentrating on 

the most crucial data in their data warehouses. It is described 
as: “The computerized examination of extensive or 

complicated data sets in order to identify important patterns 

or trends that might otherwise go unnoticed” 

 

II. CONCEPTS AND TECHNIQUES 

 

A. Overview of Data mining and Knowledge Discovery 

Data mining, in the words of Kleinberg and his 

coworkers [6] is "an interesting pattern extraction process 

from the raw data". Data mining is the act of "discovering 

new correlations, patterns and trends that are meaningful by 

passing a large number of data stored in a vault," according 

to the Gartner Group [7]. Another definition of data mining 

is the practice of obtaining important information from the 

vast amounts of data gathered by businesses [9].  
 

Data mining has developed to find usable data in 

databases, eliminate duplicate data, and provide correct data 

as quickly as feasible. In order to uncover some future 

predictions, data mining makes it simpler to search for a set 

of rules inside a vast quantity of data. It also aids in the 

extraction and utilization of useful data from vast amounts 

of data. 

 

Data mining is the core of knowledge Discovery 

Process. The Knowledge Discovery Process comprises of a 

few steps leading from raw data collections to some form of 
new knowledge. The steps involve in this iterative process 

are:  

 Data cleaning: at this stage, the noisy, erroneous, and 

inconsistent data in the data is removed and the missing 

data is completed, it is also referred to as data cleansing. 

 Data integration: here, a plurality of data sources from 

different sources are consistently combined in one 

source; 

 Data selection: at this step, the data relevant to the 

analysis to be performed is determined and taken from 

the database. 

  Data transformation: also known as data consolidation, 

it is a phase where the data is prepared for the data 

analysis methods to be used. 

 Data mining: it is the crucial step in which intelligent 

methods are used to extract data patterns. 

  Pattern evaluation: this step establishes the correct and 

interesting patterns representing the information 

obtained in accordance with the measurements made. 

 Knowledge representation: this is the final stage, which 

involves presenting the information to the user using 

information exploration techniques. 
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B. Data Mining Techniques 

Algorithms and other methods are used in data mining 

to transform massive data sets into useable output. The 

most often used kinds of data mining methods are as 

follows: 

 

 Association rules:  

The association rules look for correlations between 

variables, commonly known as market basket analysis. As 

it attempts to connect different bits of data, this relationship 

in and of itself adds value to the data collection. For 

instance, association rules would examine a business's sales 
data to determine which goods were most frequently bought 

in a particular company; with this knowledge, retailers 

might plan, advertise, and forecast. There are different 

types of  association rules namely: 

 Multilevel association rule 

 Multidimensional association rule 

 Quantitative association rule 

 

 Classification:  

This is the most commonly applied data mining 

technique. It assigns pre-defined classes to objects. These 
categories express the traits of the items or the similarities 

between the data points. The underlying data may be more 

precisely classified and summed up across related attributes 

or product lines thanks to this data mining approach [3]. 

There are different types of classification model namely:  

 Classification By Decision Tree 

 Bayesian Classification 

 Neural Networks 

 Support Vehicle Machines (SVM) 

 Classification Based On Associations 

 
 Clustering: 

Clustering is comparable to categorization. Clustering, 

on the other hand, finds commonalities between things 

before classifying them according to how they vary from 

one another. There are different types of clustering methods 

namely:  

 Partition Methods  

 Hierarchical Agglomerative (divisive) method,  

 Density Based Methods  

 Grid Based Methods 

 Model-based Method 

 

 Decision Trees:  

Decision trees are used to categorize or forecast a 

result based on a predetermined set of standards or 

judgments. In order to rank the dataset depending on the 

answers provided, a decision tree is utilized as the input for 

a series of cascading questions[4]. A decision tree provides 

for particular direction and user input when digging deeper 

into the data and is occasionally represented visually as a 
tree. 

 

 K-Nearest neighbor (KNN): 

This is an algorithm that sorts data according on how 

close it is to other data. The underlying premise of KNN is 

that data points that are near to one another have a higher 

degree of similarity than other types of data [4] This 

supervised, non-parametric method predicts the 

characteristics of a group from a set of individual data 

points. 

 
 Neural Networks:  

In this technique, data processing nodes are used. 

These nodes consist of an output, weights, and inputs. Data 

is mapped using supervised learning, which is comparable 

to how the human brain is wired. The accuracy of a model 

may be determined by programming this model to provide 

threshold values.  

 

 Predictive analysis:  

Predictive analysis attempts to use previous data to 

construct graphical or mathematical models that can predict 

future results. Similar to regression analysis, this approach 
seeks to support an unknown figure in the future using 

information already available. 

 

C. Data Mining Application in selected sectors 

To obtain a competitive edge and support corporate 

expansion, many companies employ data mining to crucial 

business operations.  

 

Numerous industries, including banking, the stock 

market, marketing, retail sales, signal processing, insurance, 

telecommunication, health, medicine, biology, genetics, 
industry, construction, education, intelligence, science, and 

engineering are among the many fields where data mining 

has applications [5, 10, 11]. Application of data mining in 

the major industries that encompass the aforementioned 

industries are considered in this paper , and they were 

described with examples of how and why data mining was 

employed in those industries. 

 

 Education Sector 

Data mining has been used in numerous ways in the 

field of education which include: 

 students’ performance analysis, determining the status of 

students' pass and fail; 

• determining factors affecting the success of 

 students enrolling in higher school;  

 creating the preference of university departments;  

• determining the factors that influence the preference 

order of new enrolled students (18);  
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 choosing a profession based on the demographic and    

personal characteristics [14], 

 Determine the correlations between the type of school 

from which students graduate and their university 

departments [15, 16], evaluate the study habits of 

distance education students [16, 17], prevent students 

from failing, and identify the elements that impact 

success. 

 Finding out about the profiles and preferences of 

students taking the university entrance exam [18], 
figuring out the connection between academic success 

and extracurricular activity participation among 

university students, figuring out the socioeconomic 

status of students and their level of academic learning 

[14], and figuring out whether there is a link between 

entry test scores and academic success. 

 

These applications in the educational sector support 

instructors by assisting them in organizing their lessons, 

comprehending student learning, and giving students’ pro-

active feedback. 

 

 Banking and Finance Sector 

Data mining is widely used in the banking and finance 

sector to ascertain what, when, and why the customer profile 

chooses. The search for suitable solutions for the proper 

demand creation and presentation of the right time needs is 

also employed in these domains at the same time. 

Additionally, it is employed in  

 financial forecasting,  

 stock price estimation,  

 management of new investments,  
 portfolio determination,  

 creation of marketing strategies,  

 risk analysis, 

 selection of the best human resources for businesses,  

 estimation of credit and credit card fraud, credit limit 

determination, and fee management. 

 

Applications for data mining are widely utilized to 

enhance the efficiency of various key business operations in 

the banking industry [12, 13]. Some banks employ data 

mining techniques to gather information on client behavior 

models and give suitable and effective promotions. 
 

 Telecommunication Sector 

Data mining can be used in the telecommunications 

industry to perform several functions of which may include:  

 predict mobile user activity in the communications 

sector, 

 determine future mobile user actions, 

 detect frauds, 

 minimize much of human-based analysis, 

 identify the factors that cause customers to call more 

frequently at certain times;  

 identify user templates for social network usage (19);  

 identify potential clients using demographic data (20);  

 identify the characteristics of new prospects. 

 

 

 

 Health sector 

For the health industry, data mining methods and 

application tools are more beneficial. Applications for data 

mining are widely employed to simplify the analysis of 

healthcare data transactions in the health industry [21–24]. 

Data mining is used in the healthcare industry to:  

• diagnose diseases;  

• determine appropriate treatments for diseases;  

• estimate resource use and patient counts in hospitals;  

• determine the efficacy of hospital-based treatments;  
• classify patient data according to factors like age, 

gender, race, and treatment; identify high-risk factors for 

surgeries;  

 prevent fraud in hospital spending. 

 

 Construction Sector 

Construction, project management, hydraulics, 

applications for occupational health and safety, analysis of 

earthquake data, groundwork investigations, and many more 

disciplines all employ data mining. In light of this research, 

it has been discovered that data mining techniques have 
been applied in the construction sector for the 

implementation of the following processes:  

•  create the information classification scheme in project 

documents [26],  

• identify tax-related corruption,  

•  forecast the impact of changes in the tax system on the 

budget,  

•  identify waste and prevent damage caused by waste,  

•  estimate the cost of highway construction [27], 

•  estimate population, forecast the weather, and identify 

new job opportunities, 

• To measure work productivity. 
 

 Public Sector 

In the public sector, data mining is frequently utilized 

to forecast issues with public safety and security. The public 

sector has several potential to make better judgments with 

the application 0f data mining tools. These choices are 

supported by broad trends deduced from historical data and 

experience [25]. In addition, it is used to:  

•  identify tax-related corruption, 

• forecast how changes in the tax system will affect the 

budget, 
•  identify waste and prevent damage caused by waste, 

 estimate population, 

 forecast the weather, 

 identify new job opportunities, 

 measure employee performance and manage business 

processes, 

 categorize public spending, plan the efficient use of 

resources, anticipate future public investment, examine 

data from the military sector, and identify criminals most 

likely to conduct crimes that endanger public safety. 

 predict the future of public investment,  
 analyze the data in defense of the future of public 

investment, measure worker productivity,  

 manage business processes,  

 classify public expenditures, plan the proper use of 

resources, define the characteristics of occupational 

accidents in the construction industry, and determine the 

compressive strength of concrete. 
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 Engineering and Science Sector 

Numerous scientific disciplines, including astronomy, 

bioinformatics, computers, criminology, engineering, 

geosciences, mathematics, and software, have amassed vast 

amounts of data. Data mining has various advantages for the 

engineering and scientific fields, such as: 

 controlling the software development life cycle for 

businesses,  

 lowering the number of activities,  
 accelerating software development,  

 saving time and effort.  

 by using anticipated analysis, firms may get a 

competitive edge,  

 improve their industrial processes,  

 analyze biological literature,  

 use remote sensing, and analyze soil quality, among 

other things. 

 classifying the sequences in bioinformatics, obtaining 

high-quality seed [20], evolving new crop breeds [20],  

 classifying astronomical objects, and detecting patterns 
in crime. 

 

These applications in the engineering and scientific 

fields support users by illuminating many aspects of current 

engineering software development processes and aiding in 

future decision-making processes. 

 

III. CONCLUSION 

 

In this paper, the techniques of data mining and 

application areas in some selected sectors have been 

reviewed. In various corporate fields, data mining is 
important for discovering patterns, forecasting, learning, etc. 

Classification, clustering and other data mining techniques 

and algorithms aid in identifying patterns that can be used to 

predict future business trends,  

 

Data mining has wide application domain almost in 

every sector where the data is generated that is why data 

mining is regarded as one of the most significant frontiers in 

database and information systems and one of the most 

promising interdisciplinary developments in Information 

Technology. 
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