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ABSTRACT: The study analyzes the various data mining techniques of telecommunication companies (MTN, Airtel,
Glo and 9Mobile) in Adamawa State, Nigeria. Census sampling technique was adopted to successfully complete the
study. Data for the study was collected from the respondents through the use of questionnaires. The results of the
findings revealed that Data mining is utmost important to telecommunication industry, and it improves
telecommunication services. The study recommends that telecommunication industry should create data warehouse for
easy storage and mining. It is also recommended that the stakeholders should encourage the Telecommunication
Companies to delivered quality services so as to tackle the issues of fraud and other internet related crimes.
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I INTRODUCTION

The telecommunications industry generates and stores a tremendous amount of data (Han et al, 2015). These data
include call detail data, which describes the calls that traverse the telecommunication networks, network data, which
describes the state of the hardware and software components in the network, and customer data, which describes the
telecommunication customers (Roset et al, 2014). The amount of data is so great that manual analysis of the data is
difficult, if not impossible. The need to handle such large volumes of data led to the development of knowledge-based
expert systems. These automated systems performed important functions such as identifying fraudulent phone calls and
identifying network faults. The problem with this approach is that it is time consuming to obtain the knowledge from
human experts (the “knowledge acquisition bottleneck™) and, in many cases; the experts do not have the requisite
knowledge. The advent of data mining technology promised solutions to these problems and for this reason the
telecommunications industry was an early adopter of data mining technology (Roset et al, 2014).

Telecommunication data pose several interesting issues for data mining. The first concerns scale, since
telecommunication databases may contain billions of records and are amongst the largest in the world. A second issue
is that the raw data is often not suitable for data mining. For example, both call detail and network data are time-series
data that represent individual events. Before this data can be effectively mined, useful “summary” features must be
identified and then the data must be summarized using these features. Because many data mining applications in the
telecommunications industry involve predicting very rare events, such as the failure of a network element or an
instance of telephone fraud, rarity is another issue that must be dealt with. The fourth and final data mining issue
concerns real-time performance because many data mining applications, such as fraud detection, require that any
learned model/rules be applied in real-time (Ezawa and Norton, 2013). Several techniques have also been applied is
tackling all these issues in telecommunication companies.

Telecommunication networks are extremely complex configurations of equipment, comprised of thousands of
interconnected components. Each network element is capable of generating error and status messages, which leads to a
tremendous amount of network data. This data must be stored and analyzed in order to support network management
functions, such as fault isolation. This data will minimally include a time stamp, a string that uniquely identifies the
hardware or software component generating the message and a code that explains why the message is being generated.
For example, such a message might indicate that “controller 7 experienced a loss of power for 30 seconds starting at
10:03 pm on Monday, May 12.” Due to the enormous number of network messages generated, technicians cannot
possibly handle every message. For this reason expert systems have been developed to automatically analyze these
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messages and take appropriate action, only involving a technician when a problem cannot be automatically resolved
(Weiss et al, 2012). This study is focused on MTN Nigeria, Airtel Nigeria, GLO Mobile Nigeria and 9Mobile Nigeria.

Internet usage in Nigeria has grown rapidly; this has had several positive impacts on the socio-economic and
educational developments in the country (Akinola, 2013). Unfortunately, the country’s image has also suffered as a
result of the nefarious activities of some cyber criminals, that has now turn the internet channel for the perpetration of
cybercrime. Consequently because of the rapidly growing rate of cyber crimes in Nigeria, an average Nigerian youth
today do not fancy hard work or education as they now value cheap or easy money making activities of fraud.
Attracting new customers and customer churn is another issue in telecommunication industry. The possibility of
gaining new customer to patronize your service and maintaining the already existing one not to leave your service is a
tedious issue. However, this study will examine various data mining techniques of telecommunication companies in
Nigeria.

1. RELATED WORK

Sumathi and Sivanandam (2016), are of the view that research and development in this area, often referred to as data
mining and knowledge discovery has experienced a tremendous growth in the last couple of years. The goal of these
methods and algorithms is to extract useful regularities from large data archives, either directly in the form of
“knowledge” characterizing the relations between the variables of interest, Introduction to Data Mining Principles or
indirectly as functions that allow to predict, classify, or represent regularities in the distribution of the data.

An enormous proliferation of databases in almost every area of human endeavor has created a great demand for new,
powerful tools for turning data into useful, task-oriented knowledge. In the efforts to satisfy this need, researchers have
been exploring ideas and methods developed in machine learning, pattern recognition, statistical data analysis, data
visualization, neural nets, etc. These efforts have led to the emergence of a new research area, frequently called data
mining and knowledge discovery. The current Information Age is characterized by an extraordinary growth of data that
are being generated and stored about all kinds of human endeavors(Eze et al, 2016).

An increasing proportion of these data is recorded in the form of computer databases, so that the computer technology
may easily access it. The availability of very large volumes of such data has created a problem of how to extract form
useful, task-oriented knowledge. Data analysis techniques that have been traditionally used for such tasks include
regression analysis, cluster analysis, numerical taxonomy, multidimensional analysis, other multivariate statistical
methods, stochastic models, time series analysis, nonlinear estimation techniques, and others. These techniques have
been widely used for solving many practical problems. They are, however, primarily oriented toward the extraction of
quantitative and statistical data characteristics, and as such have inherent limitations (Sumathi and Sivanandam, 2013).

For example, a statistical analysis can determine covariances and correlations between variables in data. It cannot,
however, characterize the dependencies at an abstract, conceptual level and procedure, a casual explanation of reasons
why these dependencies exist. Nor can it develop a justification of these relationships in the form of higher-level logic-
style descriptions and laws. A statistical data analysis can determine the central tendency and variance of given factors,
and regression analyses can fit a curve to a set of data points. These techniques cannot, however, produce a qualitative
description of the regularities and determine their dependence of factors not explicitly provided in the data, nor can they
draw an analogy between the discovered regularity and regularity in another domain (Zentut fall, 2011).Data mining
can be seen as the exploration and analysis of large quantities of data in order to discover meaningful patterns and rules
(Meens, 2012).

According to Eze et al, (2016),the enterprise of knowledge discovery is aimed at the automation of the Millennium-old
effort of humans to gain information and build models and theories about phenomena in the world around us. Data
miners and knowledge discoverers can learn a lot and, i.e., sharpen their awareness, by looking at the scientific method
of experimentation, modeling, and validation/falsification inthe natural sciences, engineering sciences, social sciences,
economics, as wellas philosophy.

The next decade of research in network-based information services promisesto deliver widely available access to
unprecedented amounts of constantly expanding data. Users of many commercial, government, and private
informationservices will benefit from new machine learning technologies that mine impact newknowledge by
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integrating and analyzing very large amounts of widely distributed data to uncover and report upon subtle relationships
and patterns of events that are not immediately discernible by direct human inspection. (Kolajo,and Adeyemo, 2012).

Data Mining Techniques according to Bharati (2017) comprises of the following:

Classification: Is the processing of finding a set of models (or function) which describe and distinguish data classes or
concepts, for the purpose of being able to use the model to predict the class of objects whose class label is unknown.

Clustering: Analyzes data objects without consulting a known class label. In general, the class labels are not present in
the training data simply because they are not known to begin with.

Association Rule: Is a rule which implies certain association relationships among a set of objects (such as “occur
together” or “one implies the other”) in a database.

Sequence Discovery: Is a data mining problem closely related to that of association rules. The key difference is in the
input dataset. Here a data sample called a sequence is split across multiple consecutive rows in the input table.

Prediction: Any prediction can be thought of as classification or estimation. In prediction the records are classified
according to some predicted future behavior or estimated future value.

Visualization: Data visualization is a powerful form of descriptive data mining. It is not always easy to come up with
meaningful visualization, but the right picture really can be worth a thousands association rules since the human beings
are extremely practiced at extracting meaning from visual scenes.

Online Analytical Processing (OLAP): This idea of dimensionality can be expanded: a table with n-independent
attributes can be seen as an n-dimensional space. We need to explore the relationship between these dimensions as
standard relational database is not very good at this. OLAP tools were developed to solve this problem. These tools
store their data in a special multidimensional format.

Case-Based Learning (K-Nearest Neighbor): Is a prediction technique that is quite similar to clustering-its essence is
that in order to predict what a prediction value is in one record look for the records with similar predictor values in the
historical database and use the prediction value from the record that it “nearest” to unclassified record.

Decision Tree: Is a predictive model viewed as a tree. Specifically each branch of the tree is a classification question
and the leaves of the tree are partition of the dataset with their classification.

Neural Networks: Is a set of connection input/output units and each connection has a weight present with it. Artificial
neural networks are computational models composed of many non linear processing elements arranged in a pattern
similar to biological neuron networks.

Genetic Algorithm: Are search algorithms based on mechanic of natural selection and natural genetics. They combine
survival of the fittest among string structures with a structured yet randomized information exchange to form a search
algorithm with some of the innovative flair of human search.

Data Mining Task

Nora Galambos (2014) viewed thatthe actual data mining task is the automatic or semi-automatic analysis of large
quantities of data to extract previously unknown interesting patterns such as groups of data records (cluster analysis),
unusual records (anomaly detection) and dependencies (association rule mining). This usually involves using database
techniques such as spatial indices. These patterns can then be seen as a kind of summary of the input data, and may be
used in further analysis or, for example, in machine learning and predictive analytics. For example, the data mining step
might identify multiple groups in the data, which can then be used to obtain more accurate prediction results by a
decision support system. Neither the data collection, data preparation, nor result interpretation and reporting are part of
the data mining step, but do belong to the overall KDD (Knowledge Discovery in Database) process as additional steps.
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Uses of Data Mining Techniques

According to Zentut, (2011) and Rijmenam, (2014), there are several major data mining techniques that have been
developed and used in data mining projects recently such as classification, clustering, regression, association rule
learning, sequence discovery, prediction and visualization.

Data Mining Applications

Weiss et al, (2012) opined thatthe two main factors on which Data Mining and Business Intelligence (BI) applications
interact on include the availability of the problem that has to be approached and solved by the Data Mining and BI
technologies and the availability of Data for implementing the technologies. The main reason behind the significance of
Data Mining and Business Intelligence Applications in the Telecommunications industry is the availability of
tremendously large volume of data.

Oyeniyi and Adeyemo, (2015), Different Data Mining techniques are used to model customer life time value for
telecommunication customers. The key element of modeling the life time value for a telecommunication customer is to
estimate how long he/she will remain with their current network. It will help the company to predict when a customer is
likely leave and to take proactive steps to retain the customer. One of the serious issues that the telecommunications
industries face is the customer churn. The process that a customer leaving a company is referred to as churn and churn
analysis can be done through numerous systems and methods.

1. METHODOLOGY

The research design used for this study is descriptive research design. Since data characteristics were described using
frequencies and percentages, and no manipulations of data or variables were necessary. We discarded other alternatives
such as the causal and explanatory research designs, because accurate findings and data analysis may not be achieved.

The population for this study were employees of MTN, Airtel, Glo and 9mobile Yola, Nigeria. The population figure
for the study were 100 respondents. Data for this study was collected from the respondents through the use of
questionnaires, and field surveys will serve as the main source of primary data for the study. Various analytical tools
such as pie charts, bar charts, and tables were use in analyzing data for the study.

V. EXPERIMENTAL RESULTS

Is Data Mining Used to examine or Explore the Data using Queries?

Frequency Percent Valid Cumulative
Percent Percent

Valid SA 28 28.0 28.0 28.0

A 32 32.0 32.0 60.0

N 16 16.0 16.0 48.0

D 14 14.0 14.0 30.0

SD 10 10.0 10.0 24.0

Total 100 100.0 100.0

DISCUSSION OF FINDINGS

This paper analyzes the various data mining techniques of telecommunication service providers in Nigeria. The aim of
the study is to extract implicit, previously unknown and potentially useful patterns from data. The objectives of the
study is to evaluate what data mining is, to examine the various data mining techniques of telecommunication company
in Nigeria and to identify the challenges of data mining faced by telecommunication company in Nigeria.

In doing so, questionnaires were administered and analyzed on collection. Upon the analysis the following were arrived
at:
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i. Data mining is important to telecommunication industry
ii. Data mining improve telecommunication services
iii.  There are different data mining techniques used in telecommunication services
iv. Telecommunication company experience challenges in data mining
V. Data mining significantly impact the performance of telecommunication industry.

From the analysis it can be deduced that data mining is used to examine or explore the data using queries. Data mining
is used to determine the pattern and relationship in a sample data. This is because the responses from most of the
respondents were in the affirmative. Data mining is all about solving problems by analyzing data already present in
database. This is because the responses from most of the respondents were in the affirmative. It can also be deduced
that the purpose or effort of data mining normally either to create a descriptive model or predictive model. This is
because the responses from most of the respondents were in the affirmative.

V. CONCLUSION AND RECOMMENDATION

It can be seen in the study that telecommunication companies utilize data mining to improve their sales and marketing
operation strategies. All the Telecommunication Service Providers in Nigeria offer similar products and services but
package it in different ways. The operations within the companies are almost the same. Major sources of revenue to this
TSP are sales made from their distribution partners located in all their regions. In sales and marketing department of TI,
three products were considered such as airtime, electronic recharge (e-top up) and SIM card sales. The training data
analyzed was collected for eight years (2011 to 2019). From the model results, one can mine to get such information as;
a precise view of sales in a particular region of the country at a specified period of time, total sales in a region at a
specified period of time, a region with highest sales in any of the three product considered, year with highest number of
sales etc. Appropriate application of this research work will also assist the organization in forecasting and predicting
future outcomes such as; which region will likely make highest sales or profit in the nearest future say two or three
years?, which product will likely have highest sales in future?Data Mining as a term used for some set of six activities
or tasks as follows: Classification, Estimation, Prediction, Affinity grouping or Association rules, Clustering,
Description and Visualization.

The first three tasks-classification, estimation and prediction are all examples of directed data mining or supervised
learning. In directed data mining, the goal is to use the available data to build a model that describes one or more
particular attribute(s) of interest (target attributes or class attributes) in terms of the rest of the available attributes. The
next three tasks-association rule, clustering, and description are examples of undirected data mining that is no attribute
is singled out as the target; the goal is to establish some relationship among all the attributes.

There are several major data mining techniques that have been developed and used in data mining projects recently
such as classification, clustering, regression, association rule learning, sequence discovery, prediction and visualization
etc.

During the last 15 years, various techniques have been proposed to improvethe generalization properties of neural
estimators. The basic mechanism is to control the richness of the class of possible functions that can be obtained
through training.

From the above analysis we concluded that Data mining is important to telecommunication industry, Data mining
improve telecommunication services, there are different data mining techniques used in telecommunication services,
Telecommunication company experience challenges in data mining, Data mining significantly impact the performance
of telecommunication industry.

i Telecommunication industry should create data warehouse. Dramatic advances in data capture, processing
power, data transmission, and storage capabilities are enabling organizations to integrate their various
databases into data warehouses. Data warehousing represents an ideal vision of maintaining a central
repository of all organizational data. Centralization of data is needed to maximize user access and analysis.
Dramatic technological advances are making this vision a reality for many companies. And, equally dramatic
advances in data analysis software are allowing users to access these data freely. The data analysis software is
what supports data mining. Hence, data warehousing provides the enterprise with a memory. Data mining
provides the enterprise with intelligence. Any organization or a system in general is faced with a wealth of
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data that is maintained and stored, but the inability to discover valuable, often previously unknown
information hidden in the data, prevents it from transferring these data into knowledge or wisdom.

To satisfy these requirements, these steps are to be followed.

10.

11.

12.

13.
14.

15.

16.

17.

1J1

1. Capture and integrate both the internal and external data into a comprehensive view “Mine” for the
integrated data information
2. Organize and present the information and knowledge in ways that expedite complex decision making.

i Innovations are also required in the area of database technology to support interactive data mining and
knowledge discovery. The user with his knowledge and intuition about the application domain should be able
to participate in the search for new structures in data, e.g., to introduce a priori knowledge and to guide search
strategies.

ii. It is also recommended that the stakeholder which is Nigerian CommunicationsCommission (NCC) will
mount pressure on Telecommunication Company to delivered quality services, to tackle the issues of fraud
and other internet crimes.
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