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ABSTRACT

Positioning for effective competitive advantageuiegs taking actions informed by the result of bass data
analysis. Business Intelligence provides the ptatfaith which Information and knowledge is usedrprove business
operation. This exploratory study examines custosaisfaction as the basis of competitive advantagjeyed by
information network service providers and thosgoesible for decision making in related organizasioThe aim is to
statistically analyse data and complement this Wiglit mining, in order to have an holistic way o&ding inferences
from both structured and unstructured data forpiingose of decision making. Two method of analysse used to find
the level of customer satisfaction. They includesatiptive method, which involves the use of SPSBahd K-means
clustering algorithm used to mine the unstructysad of the data gathering instrument (questiom)ai@uestionnaire is
used as the primary means of data gathering. Tidinfj of this study reveal that competitive intgdihce related
inferences bring about a better customer servitzioaship between the network service providerd #eir customers

and therefore improve the profits of the organ@agiinvolved.

KEYWORDS: Mobile Phone Network Providers, Business Intelice Data Mining, Text Mining, Competitive
Advantage

INTRODUCTION

No business is an island. For a business to sucitesill need to deal with customers, suppliensiptoyees, and
others (Fatudimu et. al, 2008). Not so long age, ifobile phone was an amazing invention which rgiaized the
communication among human beings. Here in Nigehie,deregulation of the telecommunication industryl 999 was
revolution that created the need for new and imptdomobile services. This is because the monopdtiehd enjoyed by
the Nigerian Telecommunication (NITEL) did not paff as consumers could not enjoy quality servidd®r{u, 2011).
In less than twenty years, the mobile phones hare grom being rare and expensive pieces of equipmsed by
business to a pervasive low-cost personal itemNilyeria today according to Ayo(2007), mobile phoregnumber

landlines telephones, with most adults and childr@nr owning mobile phones.

In 2001, according to Olatokun & Nwonne(2012), thember of connected phone lines in Nigeria was
450,000 for an estimated population of 120 millamd the level of investment in the telecommunicagector was just
US$50 million. Six year after, foreign direct int@&nt (FDI) in the telecommunication sector havecheed $9.5 billion,

the largest after oil and gas industry and is gtibwing.

Therefore, in today’s mobile technology market,r¢hés a competition among network providers. Nekwor

providers are continually aiming at attracting eite users by offering some attractive promotiansg service aimed at
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nurturing customer relationships (Rahman et al10200n the other hand, users have become mordtigens the
attributes of network providers(Archibald, 1983).

According to Roger(2010), there are five GSM netwand 13 CDMA-based network operators in Nigeria.
The GSM operators include Airtel, MTN, Globacom dttisalat while the CDMA network operators includelti links,
Starcoms, Visafone amongst others. User satisfaidigery important in today’s business world anchakes phone users
loyal to one telecommunication service providerrgiflat al., 2010). There is therefore need to makermed decision to

improve user satisfaction. This decision have #lthsed of accurate inference which result fronmiess intelligence.

Business Intelligence(Bl) systems combine data egath, data storage and knowledge management with
analytical tools to present complex and competitifermation to planners and decision makers. Phiser therefore aims
to provide competitive advantage information towwak service providers and those responsible faisittn making in

these type of organisations.
LITERATURE REVIEW

The state of affairs in the mobile phone industigticates a shift from second —generation mobilenphato
third- generation. According to Worlu(2011), thigams that a mobile phone is not only a device t@rsedpeaking but
also a handset that allows consumers a variety esf Bervices such as internet access and multimegissage
services(mms). The best feature of the new mobilenps therefore, is the ability to connect freenfrime and place
constraints, thereby permitting consumers to haasy eand relatively cheap access to the internetcuiaputers
(Worlu, 2011). There is currently a shift from maoaeconnections to wireless internet connectionsthy use of
W-LAN and GPRS network. Strictly speaking the rbahefits of 3G mobile devices to consumers bordefaster,

cheaper and easier access to the internet andimpoetantly, not bounded by space (karjaluoto t24103).

The study conducted by Worlu(2011) described theds in the information and telecommunication(IG&gtor,
thereby illuminating the issues underlying consumsetisfaction in the sector. The study was preditain theoretical
framework that articulated previous studies coniogrrfactors that affect the choice of a mobile phand service
provider by consumers, as well as intention to adhewv mobile phone features and services like meltia messages

services(mms) and sending e-mails. Finally, thenmasult of the study indicates the following:
First, the age of purchasing a mobile among youiggtans has lowered in just a few years from 18e194-15.

Secondly, the factors underlying the purchase ofabile phone, were found to be the manufactureesket
conditions and influential persons. For the chaieservice provider, the factors were found to batires and brand

components of the pricing, quality and influenpatsons.

Thirdly, only about 15% of the respondents felttttteeir use of mobile services would increase ia text
12 months. One critical challenge is discernabke hie problem of making services more efficiemd avidely available
must not be ignored in favour of other elementthefmarketing mix (e.g product, price, promotidmgttare easier to deal

with. For example, many service providers have leicized for an overdependence on advertising.

In addition to the above, in data mining, resedrak also been carried out as regards customefastitis, the
following are some of the approaches which usedekim for competitive business intelligence. (Sagisél., 2012), used

k-means clustering for B2B Segmentation using Gusts’ Perceptions.
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They compared three clustering K-means, Normal ied and Probabilistic-D, and their result shoved there
can be a better understanding of markets by usifigckistering techniques. The analysis of custogsegvice choices and
promotion preferences using k-means algorithm waser! out in (Charles, 2009). The study was abléetmonstrate that
complex menu selections in franchise restaurant mrbetter managed and promoted. In (Wang and ZhHz0@4),
K-means was used for business intelligence purpobestheir work, they were able to propose a KBSVM

(K Means-based Support Vector Machine) method aowghe effectiveness of this method.

And finally, K-means clustering method is used igcdver knowledge that come from CRM system. Is #hud,
customer’s preference as regards Insurance prowts identified, and this also helped to improlve product selling

strategies (Balaji and Srivatsa, 2012).

This paper therefore gives a different approacthécafore mentioned, in that it aims at providirgidion based
inferences from the holistic view into the combioatof statistical analysis for structured data éimel combination of

k-means clustering for unstructured data.
METHODOLOGY

The primary means of gathering data in our fiel@application, which is competitive intelligence tisough the
use of questionnaires. A questionnaire was thezeflesigned and administered to over 200 responadentsf which
199 were returned valid. These questionnaires veersigned with the goal of retrieving competitivetelligence
information from Nigerian based network providerer feffective business intelligence of network powrs.

This questionnaire was justified through a piloidst The questionnaire contained both structuredusnstructured part.

The structured part of the questionnaire consistdemnographic profile of respondents such as geraiges,
academic qualification, occupation, state and natity. This is important to have background infation about the
respondents. Other items in the structured patietjuestionnaire have to do were the mobile plamdenetwork usage of

the respondents.

Respondents were asked to respond to questioreamtbbile phone usage such as voice calls, dat&EMS on
a five point like scale ranging from strongly agteestrongly disagree. Participants were askedatie $iow long they have

been patronizing their network provider and aver@geunt spent on mobile phone on monthly basis.

Participants were asked to rate performance thtowes service of their network whether good, satisiry,

unsatisfactory or poor.

The data input to the Text mining system is thetuetured part of the questionnaire which includies

respondents’ answers to questions such as:
* What do you like most about your network service?
e What do you dislike most about your network service
e What improvements would you like to see, if anyhwitgard to your network service?
e What type of problem do you usually encounter witlar network service?

The structured data were analyzed using the Statfiftackage for Social Sciences (SPSS version $bftware.
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Measures of central tendency and simple percerdegy&onsidered appropriate as quantitative toalaifalysis in this

part of the study.

According to (Satish et al., 2012), K-means aldponitis one of the most widely used hard clusteraanmhiques.

The algorithm works as follows:
»  Specify the number of clusters (k in k-means)
» Randomly select k cluster centres in the data space
» Assign data points to clusters based on the shdftedidean distance to the cluster centres
 Re-compute new cluster centres by averaging thereasons assigned to a cluster.
* Repeat above two steps until convergence critesigatisfied.

The advantage of k-means clustering is that it leandle large data sets and can work with compasteas
(Satish et al., 2012). WEKA work beanch used fa khmeans clustering. The WEKA workbench is a cahpnsive
collection of machine learning algorithms and date-processing tools. It consists of algorithms fegression,

classification, clustering, association rule miniatiribute selection and data visualization féiesi.
RESULT OF THE STUDY

The presentation of the result of this study iselbasn the two type of analysis carried out. Forstinectured part

of the questionnaire, a descriptive analysis wpsnted for the unstructured part, the result of taiking is presented.

Descriptive Analysis

Demographic Description of Survey Participants

The demographic analysis of the survey respondeimisved that 48.0% were male and 52.0% were female.
96.0% of the respondent are within age 15 — 40yékable 1 gives the detail of the age distributafnrespondents.
Sixty percent (60%) of the respondent have at IB&st degree or its equivalent; Higher Diploma @egrOnly 8.4% are
secondary school certificate holder and the remgidil.5% have a form professional certificatiorthar other. 79.3% of

the respondents are employed while 20.7 percentregmployed.

Table 1
Frequency | Percent
Age
15-20 74 37.0
21-30 86 43.0
31-40 32 16.0
41-50 8 4.0
Total 261 100
Academic Qualification
High school 43 21.5
BSc./HND 120 60.0
Post Graduate Degree 35 17.5
Others 2 1.0
Total 262 100
Occupation
Student 96 48.0
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Table 1: Contd.,

Education 25 12.5
Finance 12 6.0
Civil Service 15 7.5
Legal 5 2.5
Manufacturing 8 4.0
IT & Telecoms 7 3.5
Business 5 25
Others 27 13.5

Total 261 100

Mobile Phone Usage of Respondents

Above half (56%) of the respondents are MTN subses. This is not surprising as MTN rated as thestmo
popular network since its entrance into Nigeria katirResult of the analysis also showed that redpats are relatively
consistent with their network providers (Table @nly 4.5% are below one year subscription to theiwork provider,

15% are above 10year, 51.5% are within 4-Qyear2®3d are within 1-3year of patronage with their rataprovider.

Table 2: Network Provider and Subscription Period

Network Provider Duration of Subscription
Provider | Freq | % Year Freg| %
mtn 112 | 56 1-3 58 29
glo 23 | 11.5 4-6 56 28
airtel 37 | 18.5 7-9 47 | 23,5
etisalat 25 | 12.5| 10&above| 30 15
others 3 1.5 <1 9 4.5

Total 200 | 100 Total 200 | 100

The analysis of the mobile phone functional usagegpondents showed that voice calls (82%) and $/2%6)
are the most used though, the respondents did dlg lmausing their phone for functions such as ksimg or other data

access functionalities. Table 3 gives the detaihefphone usage of respondents.

Table 3: Respondent’s Phone Use

Sggpeg;y Agree Neutral Disagree gggg?(laye
F |% | F % F % F | % F | %
Voice calls| 163 82 2§ 14.0 1 05 40 20 4.0 Pp.O
Data 89| 45| 47| 235 270 13|5 25 125 [0 |5
SMS 143| 72| 46| 23.0 6.0 3.0 50 25 0.0 0.0

According to Table 4, respondents spend considgnabll on phone operation. 55% of the respondepend
over¥1,000 and 27.5 spends betwé&sn 000 -¥10,000 monthly

Table 4: Average Monthly Expenditure on Phone Usage

Amount (¥) | Frequency | Percent
<1000 18 9.0
1000-5000 110 55.0
5000-10000 55 27.5
10000-20000 11 5.5
20000-50000 6 3.0
Total 200 100.0
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Customer Service and Care Assessment of Network Rriolers

Items measuring customer relations of the mobiksvoek providers as depicted in Figure 1 and 2 shbtiat
majority of the respondents are satisfied withrtheitwork providers. According to Figure 1, 21%e$pondents rated the
customer service of their network as good, 51.5%icated the customer service is satisfactory wi2ik®% and

5.5% judged it as unsatisfactory and poor respelgtiv

Looking at Figure 2, only 3% that is, six resporideimdicated that the general assessment of tretiwank
provide is excellent. 27% believed it is good, adnbalf (43.5%) of the respondent said it is sati&fry while the

remaining 25.5% indicated that it is unsatisfactang poor.

Froquarisy

Gead S=rboery UnesaheenyFoce

Figure 1: Rate of Customer Service of Network Prowers

Fragueney

—a B2 § 8§

Figure 2: General Assessment of Provider's CustomeZare

Text Mining

Text Mining Consist of Two Major Step, Text Pre-Praessing and Knowledge Discovery

Text Pre-Processing:The following text pre-processing was carried outthe unstructured data, filtration
i.e removal of stop words and IDF Transform. Thd-IDransform is used to determine the word frequenan the

document. it uses the formular;

fij " log ( num of Docs ) (1)

num of Docs with word

Where § is the frequency of word i in document (instarjg@ndrea and Sergio, 2010)

Knowledge Discovery:The following is the output gotten from the K-meaaigorithm on the unstructured part

of the questionnaire data produces the followirsylts.
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Instances =199

Attributes =52

Number of iterations=11

Table 5: Clustered Instances

C;_I:ggalr Instances
0 67 (34%)
1 59 (30%)
2 40 (20%)
3 33 (17%)

Table 5 reveals the result of performing the K-ngealgorithm on 199 instances of data, the attributere 52,
i.e number of distinct words that was clusterece @lgorithm ran for 11 iterations in order to det 4 clustered shown in
Table 1. Cluster 0 has the highest number of ingtavith 34%. Instance in this case refers to thmbmr questionnaires.
The cluster labelled c1 contains 30%, c2 contai@% 2and cluster c¢3 which is the smallest clustertaion17%.
Four clusters were selected for running the k-medgrsrithm because of the size of the instanceidersd which is 199.

Figure 3 shows a section of the output of the kmaedgorithm in WEKA.

Number of iterations: 11
Within cluster sum of squared errors: 643.05932567516E1
Missing values globally replaced with mean/mode
Cluster centroids:
Cluster#

Attribute Full Data 0 1 2 3

(199) (67) (59) (40) (33)
adequate 0.0462 0.1373 0 0 0
affordable 0.2599 0.3021 0.1525 0.3373 0.272¢
airtel 0.34863 0.3428 0.1797 0.751 0.1606
bad 0.1111 0 0.2498 0.1842 0
bonus 0.0632 0.1252 0.0711 0 0
bonuses 0.3083 0.4163 0.4727 0.093 0.0563
call 0.3564 0 0.2046 0.2264 1.50981
callrate 0.0832 0.1252 0 0.1049 0
calls 0.1867 0.0792 0 0.0664 0.8847
care 0.2309 0.1372 0.1558 0.5744 0.1392
charges 0.1346 0.0999 0.2837 0.0837 0
cheap 0.3328 0.0741 0.2245 0.1242 1.3045
cheaper 0.2243 0.1402 0.3981 0.0587 0.2847
coverage 0.3471 0.4536 0.2575 0.2072 0.4604
customer 0.3386 0.1312 0.1738 1.0985 0.1332
cxall 0.0462 0 0 0 0.2788
data 0.2494 0.1288 0.4754 0.2697 0.0854

Figure 3: K-Means Algorithm Output in WEKA

It displays the occurrence of the attributes infthe clusters. These clusters is visualized iruFégd, it reveals
four clusters such that clusterO is blue colounstrl is red, cluster2 is green and cluster 3lighder shade of blue.
The figure is a graph of the instance number vangarticular variable. In this case, the instas®dTN and its revealed to

appear in all the in clusters with an instance nemaf about 0.92.
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Figure 4: Visualization of the Clusters

Figure 5 reveals the 10 items having the highesghtevalues in the four clusters view in Microsefcel after

sorting the attributes according to their occureeimcthe clusters.

c0 cl c2 c3
network |messages|customer|call

poor high service [rates
coverage |etisalat |airtel cheap
wide data glo vaice
bonuses |bonuses |care calls

mtn internet |services [quality
airtel tariff poar high
|affc|rdabl cheaper |internet [tarriff
free plan faster expensive
tarriff fast promos |coverage |

Figure 5: Selected Attributes

Cluster cO0: In this cluster, the first 3 most prominent woede network, poor and coverage, which signifie$ tha
customers of network service providers are expeimgnpoor network service, also MTN and Airtel afsatures in this
the prominent list of this cluster what indicatkattthere is a close association of these two n&teervice providers with

poor network that customers are experiencing.

Cluster c1: In this cluster, we can infer some trends whidatiuide high datainternet bonus, andcheaper tarrif

being associated tisalat network. It is safe to say that these are obsemnvabf customers as regaissalat network.

Cluster c2: This cluster is referring mainly to the customervice of theGlo and Airtel network. From the
cluster, we might imply that its poor because ttigbaite poor is not too far down the cluster from tlastomer and

service.

Cluster c3: cluster 3 is not particularly referring to any wetk but signifies customers wantirheaper call

rates.

| Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us |




| An Empirical Analysis of Customer Satisfaction withMobile Network Service for Competitive Business Adantage 33 |

CONCLUSIONS

This exploratory study was conducted to analyzeoecner satisfaction and business intelligence aasviof
service providers in the mobile phone network sengector. The study proves that customer satigfaist the major goal
of the service providers in the mobile phone nekngmrvice sector. It also shows that service prergccannot afford to
ignore business intelligence activities if they mssrvive in the telecommunication industry. Thisbiecause customer
satisfaction and business intelligence are majoterdeénant of sustainable competitive advantage e t

telecommunications market.

The result of the k-means clustering also revedleth positive and negative attributes strongly @mtrto
specific mobile network service providers. For epstheEtisalat network is strongly associated witheap tarrif while

theglo andairtel network is strongly connected to poor customeriserv

At present, mobile phone service market in Nigési@mne of the most aggressively competed market, the
competitions is driven by discounts, and promotiBaen at that, regular business intelligence andketasurveillance

constitute the key to sustainable competitive athga
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