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Abstract: Rapid advancement of the technology has made the
telecommunication sector very competitive. In order to keep up
with the competition, telecommunication operators haveto identify
the exact needs of the customers and offer services in-line with
customer needs. The aim of this research is to investigate the
applicability of data mining in identifying customer needs and how
it can be adapted to increase the revenue of telecommunication
companies. The objectives of this study include an investigation
into the relationship between data mining practices and customer
behavior patterns, relationship between customer needs and
products or services, relationship between new product design
initiatives and revenue increases of the companies, the impact of
data mining on the revenue of telecommunications companies,
and the development of a data mining framework to improve the
overall Average Revenue Per User (ARPU) levelsin theindustryin
addition to the designing of a Business Intelligence (Bl) tool to
enhance decision making processes for improving the overall
ARPU levels of the industry. Firstly, the conceptual modd is
developed based on the feedback of a sample of employees who
hold positions in the telecommunications sector. This model has
four main variables; data mining, customer behavior, product and
increased revenue. Secondly, a preliminary study was carried out
to test the variables and to find out how data mining can be applied
to identify customer needs and how companies can benefit from
using data mining techniques in their businesses. Next, a Data
Mining framework was developed to make sure that the expected
results could be received from the data mining exercise in place.
Finally, a Business I ntelligence tool was developed to validate the
data mining framework. The preliminary study revealed a clear
relationship between the variables of the conceptual framework.
Furthermore, it was evident that data mining could lead to better
business decisions, apart from the other key benefits of using it,
such as timely delivery of services and an increase in customer
satisfaction which may affect the revenue of the company. The post
survey validation from the target users (managers of telecom
companies) indicated that the proposed Bl tool is capable of
retrieving much needed information for business decisions, which
would lead to increased revenues of the companies. Thelong term
results are likely to be positive in this context and it is also evident
that therole of data mining can be expanded by the companies and
that this practice could eventually lead to companies providing
markets with the exact requirements.

Index Terms. Business Intelligence, data mining, revenues,
telecommunication

I INTRODUCTION

The Sri Lankan telecommunications industry isAgng at a
modest rate and based on the Fitch rating estirttadegowth
is in the mid-single digit range as a percentage.
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This growth will continue as a result of the in@eain

demand for voice services, primarily at the enisgflevel.
The mobile telephony growth will be flat to moddse to the
high level (84%) of telephony penetration levels the

country. This indicates that companies are opegatira very
competitive market and that the market is highlpgieated.
Thus, companies will face intense competition freach
other and will have to ensure they gain more custenmn

order to increase market share. Rapid advancenfetiteo
technology has made the telecommunication secteera
competitive area of business. In order to keep ith the

competition, telecommunication operators have tniiy

the exact needs of the customers and offer seruzéise

them.

Data mining is a very popular concept in the curren
context and many companies mine data to understand
customer behavior patterns. These patterns cansbé 10
predict the how they are likely to behave in thiufe. As a
result, data mining is a very useful tool in thetext of data
manipulation practices. Data mining practices woailow
companies to understand their customers’ needssanc
them accordingly. With increased data mining pcadj the
companies are in a position to understand how tiseomers
behave and what drives the ARPU of the companieseO
this is understood, the companies are in a positatesign
products in line with the requirements of the costcs.
Currently, many of the products seem to be develope
manage network capacity rather than to fulfill ouser
expectations. However, data mining practices veidilftate
the understanding of the real market needs whiohtlean be
used in order to device means of fulfilling therwith the
products falling in line with the exact requirememf the
customers, the ARPU would increase as the custowmskl
increase the use of services that are compatikie their
expectations. This would, subsequently, increasedbenues
of the company. However, the nature of the relatigm may
change from industry to industry and the impactatzd on
the relationship has to be understood in detailusTh
understanding data mining and the possibility of it
contribution towards increased revenues has besmtin
purpose of the study. The main research questitiilsdata
mining practices contribute towards increased ragen the
telecommunications industry in Sri Lanka?”

The aim of this research is to find out how dataing can
be applied to identify customer needs and how
telecommunication companies can benefit from ugatp
mining techniques in their business.
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utilize this information efficiently, they can gegtter insights
into the customer profiles and their needs [1is likely that
there are heterogeneous customers who have diffeeeds.
The customer needs are driven by a number of fatsdata
mining can be used to provide insights into thesasa With
the companies gaining such awareness, it is likey they

these findings.

Obviously, data mining is a practice which cannetised
by all the companies in any industry. This is hseato
engage in such an activity a company needs to liawe
suitable levels of relationships with the customarsl it
should also be in a position to store and use #lti@ abtained

can create better products and services packagebetothrough these interactions. The companies who esort to

customers which are compatible with their needadRarkar
and Rodger explains that this ensures that the aenfar
products or services offered by the company wonddease
as they are designed according to the needs austemers
[2]. The eventual result is that the companies avke to
establish a good reputation in the market due edfdlt that
they are meeting the exact needs of the custormasoh
states that business intelligence is about thevelsli of
accurate, useful information to the appropriate isiec

data mining should invest in the development of tihals
needed for the task since there are special taald for this
particular purpose. Having them would facilitate factivity
of being able to tabulate the available data aedtifly the
market trends in addition to being able to foreqasential
shifts in market needs.

It is important to note that in most instancesdhstomers
themselves do not have very specific awarenessaf their
actual needs are. This is the result of them patgbable to

makers with necessary timeframe to support effectispecify and identify the main features of what tlaeyually

decision making [8]. Inmon suggests that data wausimg is
the process of collecting data to be stored in aaged
database in which the data are subject-orientednsegrated,
time variant, and non-volatile so that it can supji@cision
making processes [9].

The telecommunication industry is a global indusind
many of the companies have the global trends inepl&or
instance, the trends developed in the markets ueldped
countries have been replicated to a greater extetftose
found in the developing nations as well. This iadés that
telecommunication companies in countries such ak&bika
have been able to gradually build their businessesrding
to the requirements of the market by ensuring it
adaptation of global market trends are taken asgkeging

require. This indicates the fact that the compawi#ave to
identify exactly what is needed by the customeis @msure
that they are fulfilled. Therefore, data mining shibbe done
used the most appropriate tools in a given context.

With regard to the telecommunication industry ire th
context of Sri Lankan, we can say that it has becanvery
competitive industry at present. It is of great artance that
the players in the industry should be aware of dateng and
its benefits and adapt them in order to addregees needs
appropriately. Since data mining would indicate thain
features associated with the market space that efithe
company is occupying it has the potential of prongduseful
insights into the industry and its requirements. asesult
such companies adapting this technique would be &bl

modes by such companies. McAdams, Camp and Divakaribenefit from it. This would help them to encroabk tharket

demonstrate how this could indicate the fact tladia enining
has become highly irrelevant in the context of thlecom

industry [11]. It is clear that this particular ungtry requires a

large amount of data. These data have to be cetdleahd
processed with the intention of assuring that therket
developments are being fully understood. All
developments would eventually indicate that dataimgiis a
crucial factor when identifying the market needs f

and improve their market share as a result of bellg to eat
into the market shares of the telecommunicatiotosec

It is very much likely that in the long run, suabngpanies
will become value players who provide products sevices
in line with the needs of the markets. Thus, thetamers will

thegibtain them as they will realize that their needsfalfilled

satisfactorily. All  these aspects indicate that
telecommunication companies in the context of Sxhka

particular product or service. [12]. Data miningaaechnique will be able to benefit from engaging in data mirelated

allows the industry to understand the market in edtel
manner. It is likely that the industry has a numidr
complications and these complications can
eventual details of the market needs as well asulstomer

revea th

exercises.

Il METHODOLOGY
Firstly, a conceptual model was developed to indi¢he

spending patterns etc. Simpson shows that impa@taric ain information areas that the study seeks toigessuch as

identifying these patterns and offering suitablekaaes in
line with the expectations of the customers. Such@proach

market insights tested through feedback provideddmple
of employees who hold high rank positions in the

would ensure that the companies are able to gain @Rcommunications sector. This conceptual modslfbar

understanding of the volatile nature of customexdse

By seeking to comprehend the market requiremehts,

general perception is that such companies wouldhbe to
build their position in the existing market [13[his indicates
that the companies who have the systems in placéh®o
identification of the customer needs are in a pwsito

prosper as opposed to those which do not. In siscieario,
data mining can be used as a process that the cogspzan
use for the purpose of digging into the historis@rage of
data that they already have in store. The inforomadbtained
can then be processed, analyzed and used for leditasf the
company. Thus, in the long term, companies canftidram
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main variables; an independent variable (data rgjpnitwo
Intermediate variables (customer behavior and prjcand a
dependent variable (increased revenue).  Seconaly,
preliminary study was carried out to test the a@ea and to
find out how data mining can be applied to identifistomer
needs and how companies can benefit from usingrdiaiag
techniques in their businesses. Thirdly, a thecabtData
Mining Framework was developed based on the finaifg
pre-survey data to make sure that the expectedtsezsuld
be received from the data mining exercise in place.

Since the conceptual model could not be succegsiatd
by the end users, it was decided to develop ad@ltased on
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the proposed data mining framework. The developebWas customer behavior, the variable related to the epnal
validated by passing it to the end users. In dgiefpthe tool, model was tested and an average score of 3.05heasved.
a few widely used BI solutions were observed beforeOnce the customer needs are identified, it is ingmdrto
selecting the Pentaho BI solution which was chasece it is compile the information identified for the purposd
totally free and can be developed in a small emwitent for developing products and services and to use thenthér

academic purposes. Finally, a post survey validagst was further development to ensure the satiation ofarast needs.

conducted to check the acceptance of the propoJedunderstand the product design consistent wittocaer

framework and the tool. The pre and post survegudisions
were held based on a structured questionnairepiigrsurvey
guestionnaire was developed in line with the openatized
variables. The concepts dissected to different aapts
which contributed to the construction of the corntgleoncept
in an appropriate context. The Lickert scale basedsuring
technique was used with scores ranging from 1-5lain€iing
“strongly disagree” to 5 being “strongly agree” ctanvert the
qualitative information to quantitative form. THacilitated
the comparison of the findings associated with éha®as.

requirements, variables related to the concept he t
conceptual model was tested and an average sc8réqivas
observed.

A company could be able to generate revenue fran th
activities that are discussed above. If there i<lear
relationship between the developments of produmtsistent
with customer requirements, then it would ensum the
market needs are met. . As a result, the compaoyldibe
able to enjoy increased revenue over a periodnoé.tiTo
understand the revenue increase impact, the variahbdted

The hypotheses were developed based on the neetie oto this concept in the conceptual model was testad

study. The size of the sample was 100. The dataatet
were analyzed in SPSS 16.0 version. Different ditallyand
descriptive techniques were used to analyze the dat

IV. RESULTS

average score of 3.15 was observed. Then, a stsgepy
analysis was undertaken for the purpose of eshabgjsthe
nature of the relationship between the variablesthaf
pre-study conceptual model.

To understand the relationships between the vasabf

Out of 100 employees 92 responded the questionnaf¢ conceptual model, Pearson’s correlation scoveee

Therefore, response rate was 92%. To understaad

integrity of data within a variable, Cronbach’s Aipwas Customer behavior variables was 0.979. This ind&ain
used and Table 1 indicates the data integrity scorevery almost perfectly positive relationship. Next, Cuser
instance. The information in Table 1 indicates taktthe : _
scores are above 0.90 which confirms that the scame high correlation score was 0.973. Pearson’s correlagoare
in general. This data integrity levels associatéh all the associated with the variables of the conceptualehBcbduct

variables of the discussion remain high and theeefdl€Sign and revenue increase was 0.954. Finally,
confirms that the data can be used for the purpbserther relationship score of 0.998 was observed betwetnrdiming
analysis. The core findings indicate the nature tioé and revenue increase variables of the conceptudéhamd it

tgsted. The correlation score between data minind a
behavior and product design variables were tested a
the

relationships between the variables that are icudision. Itis
clear that the conceptual model indicates that aitigh level
of data mining activities, the companies are ablaentify

customer behavior and market requirements. Thiblesdhe
companies to develop products and services that
consistent with these expectations. Once the dpeel
products are consistent with the customers’ netbdsy; are
likely to purchase additional quantities of thesedocts and
services due to the fact that they meet the exagtirrments
expected. As a means of identifying the role ttaadnining
plays in the context of the companies, data minvagables
related to the concept in the conceptual modeltested and
an average score of 3.12 was observed.

TABLE 1: CHRONBACH'SALPHA SCORES (RESEARCH DATA)

Variables Cronbach's Alpha score
Data mining 0.960
Customer behavio 0.919
Product design 0.939
Increased revenug 0.933

indicated a highly positive relationship betweem tariables.

The theoretical data-mining framework developededas
on the findings of the pre-study conceptual modeltésting
data was used to make sure that the expectedsesuiid be
ggeeived from the data mining exercise in placee Tbage
habits, categorization of the customers and histbenalysis
were identified as main steps in the proposed datang
framework. They are considered as the main area<tuld
contribute towards the data mining activities ine th
appropriate context.

The project was focused on developing an open-sourc
Pentaho Business Intelligence platform to testvéiglity of
the conceptual model and data mining framework.eAft
completing the tool design, pilot demonstrationsenearried
out to introduce the system to decision markersnally
system validation was done using post survey quasire,
to check the acceptance of the tool. The questionveas
distributed among decision makers at a telecomnatioic
company. The responses acquired from the post sueee
further analyzed to formulate business decisiorabld 2
summarizes the responses and results which shawa trest
majority of respondents were extremely satisfiedhvihe

The customer behavior identification approachesewegystem_ Furthermore, the results of the systemdaidin

important, as they can indicate how the custometsabe.
This can allow the companies to develop suitabigy{erm
solutions consistent with the requirements of thstamers.

Thus, an appropriate understanding of customer i@ha

remains one of the key areas of discussion. To rstatel
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proved the acceptance of the tool.
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TABLE 2: ANALYSIS OF POST SURVEY QUESTIONNAIRE
(RESEARCH DATA)

Question | | do || | agree]| |
Number strongl | not neither | with strongl
y agree | agree the y agree
disagre | with nor stateme| with
e with | it disagre | nt the
the e with stateme
stateme the nt
nt stateme
nt
The Telco Bl 0.00% 0.00 | 0.00% 22.20 | 77.80
system is easy to % % %
use
The Bl system 0.00% 0.00 | 5.60% 44.40 | 50.00
provides % % %
sufficient
information to
make better
decisions
It is easy to 0.00% 0.00 | 0.00% 38.90 | 61.10
retrieve data from % % %
the system.
The outputisin | 0.00% 0.00 | 17.60 23.50 58.80
line with the % % % %
business
requirements
0.00% 0.00 | 11.10 38.90 50.00
The BI system % % % %
satisfies my
requirements

V.DISCUSSION

The study was aimed to identify the nature of tlaad
mining practices in the telecommunications sectorSri
Lanka. This study was conducted to identify theadaining
practices currently in place and to propose an avgal data
mining framework.

The above results clearly indicated the fact thatd is a
relationship between the variables of the concéframe
work. As a result, for companies focusing on dafaimg
activities, using it would enables them to identifge
customer behavior patterns accurately. Once théowes
behavior patterns are identified, companies wogldble to
develop products and services which are consiatiénthese
requirements. After their successful developmemmmanies
are in a position to guarantee that the productssamvices
provided by them are truly compatible with the riegionents
of the customers. Hence, it is obvious that teleoomication
industries that opt to undertake data mining itiitess would
be able to benefit from these activities.

The preliminary study revealed a clear relatiopshi
framework.

between the variables of the conceptual
Moreover, it was evident that data mining couldrelead to
better business decisions. Other advantages sfatiivity

are the timely delivery of services and high customg,

satisfaction levels which all contribute towardsremsed
revenue generation. The post survey validation fritwe
target users (managers of telecom companies) irdidhat
the proposed Bl system is capable of retrievingrimiation

needed for making business decisions, which leads 't

increased revenue of the company. The resultseofybtem
validation provide positive acceptance of the pegub
framework and the tool. The long term results &y to be
positive in this context and it is also evidenttttiee role of

data mining can be adapted for the betterment ef th
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companies. Such practices would eventually leadtht®
fulfillment of customer requirements. The resutidicate that
data mining practices are helpful to the telecomications
sector of the country

The study encountered a number of limitations civimeed
to be considered. In academia, a limited humbeeséarch
are being carried out with regard to this particideea of
study. One reason for this is that although aclgart of the
data needed lies within corporations, they are Limgito
share them due to the competition among them. More
knowledge should be made available by these cdiipogato
stimulate research in the business intelligencea dog
academics. The topic is very wide in the real wontdthe
context of academia, we have been able to show our
understanding in this area but several directiarsfditure
research is possible from where we stopped andvtir&
performed in this project provides basis for futtegearch. In
addition, further studies on innovative designs tasling of
new concepts, sustainable and cost-effective tdobies,
and structures for the telecommunication sectoadbieve
highest average revenue per user, are possible and
recommended as future work. Also the work perforrived
this project can be retested using scientific Datiaing
functions, and this technique is recommended fosppective
research work. In the future, possible integratainthe
business intelligence window into tool is possible.
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