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Abstract

This paper describes the application of Analytietdrchy Process (AHP) for unravelii
customers’ motivation for churn of telecommunicatietwork in Nigeria. By identifyin
modeling and measuring of customers’ churn motimati across four mobil
teleommunication service providers in Nigeria. AHP wased to design a hierarchic
model of seven criteria for customers™ churningnefwork and investigates the relat
priorities of the criteria through a pairwise comson. The questionnaire were adiistered
through convenient sampling to 480 mobile telecomaoation customers and was comple
and returned by 438 mobile phone subscribers inoksagtate, Nigeria, but only 408 cop
were useful for the analysis of this study. Theailteshows that si;out of the seven criteri
have weight above 10% in their individual contribat to motivating customer chu
behavior in the Nigeria telecommunication industry. Tinefficient data/ internet pla
criterion has the highest weight of 18.81% relatitee the churn decision. ThusAHP
effectively supported modeling aanalyzingsubscribers™ motivation toward good market
decision for both the individual and tlorganization It helps in developing an analytic a
intelligible framework of decisi-making oncomplex problem of customer churn in
emerging market like Nigeria

Keywords: Customers’ Chur AHP; churn decision;telecommunicatic; motivation;
marketing strategies.
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1. Introduction

Telecommunication is one of the prime support sewineeded for rapid growth of any
developing economyAfora, 2013) In Nigeria, the telecommunication industry reegiva
boost in 2001 with the deregulation (removal of wwly rights, especially enjoyed by state-
owned telecommunication networks) of the sectoe déregulation allows for private Global
System of Mobile communication (GSM) service previl to come into the country to
support the state owned telecommunication compaopulprly known as Nigeria
Telecommunication (NITEL). Consequently, two prevaiompanies ECONET of Zimbabwe
and MTN of South Africa were licensed by the NasibiCommunications Commission
(NCC) to operate GSM in Nigeria. These two compmanédone increased the mobile
telephone lines from 300,000 in 2001 to 1,660,00Q@002. In 2003, another private-owned
service provider, GLOBACOM, entered the market wtthmobile service called the Glo-
mobile (OECD report, 2003/2004). For this therefotke number of mobile-phone
subscriptions increased from less than one mililoA001 to over 133 million by November
2014 (NCC reports, 2014).

Thus, mobile telecommunication popularly called GSMs well received by most
Nigerians who have been battling with inefficierafythe only one service provider (NITEL)
prior to the year 2001. After thirteen years of edgration and globalisation of Nigeria
telecommunication industry, Nigeria currently ha® fmajor GSM service providers namely:
Airtel, MTN, Globalcom, Etisalat and the less fuoning M-tel. Therefore, there are
currently options for customers to choose from agnmiltiple service providers and actively
exercise their rights of switching from one serviwevider to another. This right possessed
by customer to switch from service provider to &eots known as churn. As it applies to this
study, churn is explicitly defined as the act advieg or abandoning a service provider for
another. As a result, it become a constant praemeng customers/subscribers of mobile
telecommunication service providers in Nigeria. tRermore, Mobile Number Portability
(MNP) implementation in April 2013 lends credenae dubscribers’ right to churn by
switching their network providers at will on an eage of every six months without losing
their original number.

The advent of cheap “china phones” that combine twdhree or even up to four
subscribers’ identity module or subscriber idecaifion module (SIM) cards in a phone,
made it possible for most Nigerians to keep anagyeof two to three SIM cards of different
service providers for various reasons that candse deescribed by each subscriber. As mobile
telecommunication service now becomes essentiabuto daily life, it is observed that
subscribers have learnt to keep their mobile ph@)eat arm’s length at all times, thus,
predicting the reasons why mobile churn seems #gakdrom the perspective of mobile
service providers. Since, unguided movement of fagiione subscribers from one service
provider to another is one of the major phenomedhahcan make or mar the survival and the
profitability of any Mobile telecommunication firnThus, the need for research driven policy
and strategies on customers’ churn decision igrtbving Nigeria mobile telecommunication
industry cannot be over emphasised.

Although, previous studies appear to have focusedclurn prediction itself, using
different statistical tools like data mining (Kadapnd Adeyemo, 2012), survival analysis
(Van den Poel and Larivie're, 2004), logistic regien (Kim and Yoon, 2004; Burez and
Van den Poel, 2007), most of these seem to haledlfeo capture churn motivations, which
may serve as good indicator for real churn foreegstThis is a major gap that this study
intends to fill with Analytic Hierarchy process rhet.

This study is important because, the annual chuate rof Nigeria mobile
telecommunication according to NCC reports, hawevgr exponentially from 2 percent in
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2001 to 48.4 percelth 2007 (Pyramid Research, 2010). This became sami, considering
the consequences of custos’ churn on mobile service providers™ profit, cos operations,
loss of revenue, problem of referral, survival Ive tight fierce competition, and the M
implementation in April 2013. Tlse and other worrisome statisticand t¢ make a research
on customer churn issues worthwt

Moreover, most prior studies usethe data orinformation available in the intern
database of the firm(service providers) hich mask detailed information about custon
switching behaviour and their cau¢ While data, throughAnalytical Hierarchy Proces
(AHP), basedquestionnaire coulprovide more informatioron the reasons for custors
termination of contract with seice provider and help to make a better distinctietwiser
customers who churn for various reasons that wilsbpplied through imary source of dat
collection, it will help stakeholders to link secei attributes to subscribers’ decisions
make necessary inferendéis in a considerable wajormed the basis for data used in A
analysis. It should also be noted that customemrrchsi a notorious problem for mc
industries, since customeage the lifeblood of any organizatis

2. Literature Review

AHP is a popular toofor decisiol-making developed by Saaty (1977, 1980). Since &
released, many individuals and groups in varioefd$i have used the AHP because o
userfriendly interface for mul-criteria decisiomnaking (Vargas, 1990)n the AHP, data
from a decisiommaker’s judgment known aspairwise comparisons, are aggregated, ant
degree of importance of each alternative is quantiin the AHP. This procedure identifi
not only the most important alternat, but also the pference for all alternatives for ea
decision-maker (Oyatoyédebiyi and Amol, 2015;Crawford and Williams, 1985 Using
the AHP to analysthe decisic-making process, therefore, results in a precis#icktion of
respondents’ preferendesotivation for the alternatives (Sato, 2007hus, the decision 1
use it in this study.

The Analytic Herarchy Process (AHP) is argue the most well known and widely us
multi-criteria method. It has firm theoretical underpimgs and has been useuccessfully to
help people make better decisions in a wide vanégomplex circumstances (GoldéWasli
and Harker,1989; Vaidya and Kumar 2006). A main strength & AHP is that it is bot|
methodologically sound and u-friendly. Its ease of use gue to a uniqgue combination
design characteristics.

The AHP frames a dexion as a hierarchy, an orgeational framework many people ¢
already familiar with and easy to explain to thosko are not. All inputs consist
comparisons between just t decision elements at a time; pairwise comparisikesthese
are generally considered to be one of the best veagbcit judgments from people (Reyno
and Jolly,1980). The output is easy to understand becausédtsed on simple scales deri
from the pairwise comparins. Besides, there is built measure of consistency the
judgments being made which both checks the reiighif the analysis and reduces !
chance of making a procedural misti According to Saatand Kearns (1991), the sngth
of this approach is that it orgaes tangible and intangible factors in systematiy,veand
provides a structured relatively simple solutiorthe decisio-making problemsin addition,
by breaking a problem downto a logical fashion from the laeg descending in gradi
steps, to the smaller and smaller, one is ableotmect, through simple paired compari
judgments, the small to the large (Lu, Madu, Kue &Vinokur, 199; Stephen, 19¢).

In sum there are three major concepts behind the , namely:The AHP is analyt:
Mathematical and logical reasoning for arrivingreg tlecision is the strength of the AHP
helps to analysthe decision problem on a logical footing assists 0 converting decisic-
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makers’ intuition and gut feelings into numbers ethican be openly questioned and be
explained by others.

The AHP structures the problem as a hierarchyierarchic decomposition comes
naturally to human beings. Reducing the complexlera into sub-problems to be tackled
one at a time is the fundamental way that humarsidecmaking have worked. Evidence
from psychological studies suggests that humarglseian compare 7+ 2 things at a time.
Hence, to deal with a large and complex decisiokimgaproblem such as customer churn
motivation, it is essential to break it down asexdrchy. The AHP allows that.

The AHP defines a process for decision-makigrmal processes for decision-making
are the need of the hour. Decisions, especialllectbte ones, need to evolve. A process is
required that will incorporate the decision-makeirguts, revisions and learning, and
communicate them to others so as to reach a dokedéecision. The AHP has been created to
formalize the process and place it on a scientdfating. It also helps in aiding the natural
decision-making process. AHP approach is selectdtiis research to provide an effective
tool to the stakeholders for unraveling the motoratfor customer churn and measuring the
churn drivers in service industry, which in turnillwnake insightful contributions to the
business world, marketing and operations reseaetature. Therefore, the AHP should be
applied to churn decisions of subscribers.

3. Methodology
Churning network provider in order to choose theshpyoffered telecommunication network
provider is a complex problem requiring a multiteria decision analysis technique, so as to
consider the factors holistically (criteria andeatiatives) that motive customer churning
behaviour. The Analytical hierarchy process was leggal in this study in order to structure
and simplify the complex problem, bring it to a ddgion, which is more easily understood.
More importantly, the criteria weights and scorese based on pairwise comparisons of
criteria and alternatives, respectively, usingteorecale of measurement. In order to achieve
the objectives of this study, survey research aesigvas found most appropriate and suitable
due to the fact that surveys inquiry is about peapattitude, lifestyles, behaviour, perception
and problems (Leary, 2001). The survey is in twagss, first is the observation experiment
through focus group discussion (FGD), consistindiftden subscribers in four groups who
discussed extensively on the drivers of customleuarrc in the telecommunication industry.
The result of the FGD was used in the second dtageuilding the hierarchical model and
drawing an AHP based questionnaires. The questi@mmavere designed to enable each
subscribers™ to compare the relative importanceaufh driver to subscribers™ decision to
churn a network provider for the criteria, whiletalternatives at the third level were equally
pairwise to determine the relative importance dd-sriteria to each driver (criteria) of churn
in the Nigeria telecommunication market. Eighty )(&®pies of the questionnaires were
administered using convenient sample in each of dgikelocations within Lagos state,
corresponding to the administrative division of bagThe area includes Yaba, lkorodu, Epe
Badagry and lkeja. Out of the total of 480 questare administered, four hundred and eight
(408) were properly filled and found suitable foe tAHP analysis.

The AHP analysis was done using Microsoft Excetvgafe by calculating the weight of
the criteria and alternatives. The process of amalysing AHP method involved two stages
as follows (Taylor 111, 2002):

I. First Stage: build hierarchical model for Motivatitor customer churn decision in the
Nigerian telecommunication industry: (a) Establighithe pair-wise comparison
matrix for each decision alternative for each cate (b) Synthesization; (c)



ournal of economic behavior m yol. 5, 201 5 s—— 35

Establishing the pawvise comparison matrix for each crit¢, (d) Establishing the
normalized matrix;(e) Establishing the preference vector; @gplcuating overall
values for each decision alternat and (g) Determining the rank of alternativ
according to the values that have been acquirdteiprevious stac

ii. Second Stage: Test of Consiste: After analyzing the data by using the Al
method, theesult of the selection process must be testeddnsstency. The test of
consistency wasarried ou using the following formukand the tab 1.

CI = p‘max_ n]/(n _1) (3-1)
where Apa=XZWic

After acquiring Consistency Index (Cl),e next step is calculating Consistency R
(CR) by using the formula

CR =CIRI (3.2)
where n is the number of items comparec; is the weight; Cis the sum along th
column; CR is the consistency ratio; Cl is the ¢stescy index; and [ is the random
consistency index.

The Random Consistency Index (RI) can be observ@a@ble 1 as follow

Tablel — Random Index
N 1 2 3 4 5 6 7 8 9 10 11 1z 13 14 15

RI.0O O 058090 1.12 1.z 1.32 141145 149 154 148 1.56 1.57
Adapted from Saaty, (2000)

If CR > 10%, the datacquired is inconsistent, otherwise (CR < 10%)da& acquired i
consistent. The resulbtained from the above procedwere reportecunder results and
discussion section dhis papel

AHP Customer Churn model
Level 1 The GoalDeterminant of cusmer churn decisioin Nigerian telecommunicatic
industry.

Level 2 The Criteria: Unwanted calls/SMS; disputéilling; mobile number portabilit
(MNP); frequency of promotions/bonuses by compedjtgpoor inter/intra connectivit
inefficient data planand poor complaint managem:

Level 3 The AlternativesThe components of eactustomer churn drivers formed t
alternatives, the alternative of unwanted calls/SM&frequently receiving irrelevant tex
and irrelevant calls from éhnetwork operat. For dispute in tariffshor-change in service
charge ad charges for service(s) not rende by network operator are the alternat.
Easiness of MNP and competition brought by MNP theealternatives of MNP as a dri\
for customer churn whil&dequeny of promotion hagompetitors’ frequent promos, bonu:
on calls/SMS/data plan by competitor and poor/dudkipromos of present operator &s
alternatives.Poor intra/inter connectivity has its alternes as difficulties in makin
calls/sending SMS teame network and that other network whilenefficient data lan has
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sufficient with high cost and insufficient with loeost data plan as its alternatives. The last
driver (poor complaint management), has the follmpas its alternative; service agent non-
willing to resolve customer challenges, non-respassd service agent being elusive. Thus,
the hierarchical model is presented in Figure 1.

4. Results and discussion

4.1 Respondents reduced matrices for customer churn decision

The values found in the last column of table 2 dedidy weight, also known as eigenvector,
have a direct physical meaning in AHP. They deteerthe participation or weight of those
criteria relative to the total results of the goalonsidering the criteria stated for the
determinant of customer churn in the Nigeria tetecwnication industry, inefficient data/
internet plan criterion has a weight of 18.81% treéato the total goal, which states the
determinant of customer churn. A positive evaluata this factor contributes approximately
twice more than a positive evaluation on the molpilanber portability implementation
criterion (9.73%). Following the procedure of AHBhere is need to check for data
inconsistencies. The main objective is to captuneugh information that will help to
determine whether the customers have been consistgheir choices. The inconsistency
index is based on maximum lambda, which is caledldily summing the product of each
element in the eigenvector (weight), by the respeaolumn total of the original comparison
matrix. Table 4.2 demonstrates the calculation led maximum eigenvalue also called
maximum lambdaax).

In order to verify that the consistency index (Sladequate, Saaty (2000) suggests what
is called consistency ratio (CR) which is deterrdiney the ratio between the consistency
index and random consistency index (RI). The matvik be considered consistent if the
result of the ratio is less than 10%. The randodexnvalue is fixed and is based on the
number of evaluated criteria as shown in table 1.

In the case of the determinant of customers™ cllewision criteria, the consistency rate
for the initial group criteria is:

CR= % =0.0320/ 1.32 = 0.0242 < 3%

Since its value is less than 10%, the matrix iss@@red to be consistent.

Therefore, considering the eigen vector values ioripy weight of determinant of
customers churn decision criteria, it is evidet tinefficient data/ internet plan criteria have
contributed 18.81% to the goal, while mobile numpertability implementation criterion
contributes (9.73%) to the goal (determinant oftauners’ churn decision in the Nigeria
telecommunication industry).
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Figure 1 —Proposed hierarchical model for customers™ chumision in the Nigeria mobil
telecommunication
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Table 2 — Reduced matrix for determinant of custemehurn criteria in the Nigeria
Telecommunication Industry

Decision Criteria  Unwant Disput MNP Frequent  Poor Ineffici Poor  Weight

ed calls ed Impleme Promotion Intra/In ent Compla

& Billing ntation / bonuses ter Data/In int
Texts Connec ternet Manag
tivity Plan ement

Unwanted calls 1.0000 1.1723 1.9663 1.0900 0.5000 0.5391 1.02171338. Apnax 7.1919
& Texts

Disputed Billing  0.8530 1.0000  1.9593 1.3549 1.118D.7115 15191 0.1596 CI0.0320

MNP 0.5086 0.5104  1.0000 0.9532 0.6151 0.7162 0.6938097@3. CR 0.0238
Implementation

Frequency of 0.9174 0.7380 1.0491 1.0000 1.0766 0.8944 1.56751390.
Promotion/Bonu
ses

Poor Intra/Inter  2.0000 0.8944  1.6258 0.9288 1.0000 1.1277 2.06931790.
Connectivity

Inefficient 1.8549 1.4055 1.3962 1.1181 0.8868 1.0000 2.4151188a.
Data/Internet
Plan

Poor Complaint 0.9788 0.6583  1.4414 0.6379 0.4833 0.4141 1.00001016.
Management

Table 3 — Calculation of the maximum eigenvalue¢hef seven criteria about determinant of
customer churn in Nigeria telecommunication industr

Criteria Unwanted Dispute MNP Frequency of Poor Inefficient Poor
calls & billing  Implemen  promotion Inter/Intra  data/intern  complaint
Texts tation and bonuses connectivity et plan Management

Eigen 0.1338 0.1596 0.0973 0.1397 0.1799 0.1881 0.1016

vector/priorit

y weight

Column sum 8.1127 6.3789 10.4381 7.0829 5.6799 35.40 10.2865

Maximum eigenvaluelgy): (0.1338%8.1127) + (0.1596*6.3789) + (0.0973*1884) + (0.1397*7.0829) +
(0.1799*5.6799) + (0.1881*5.403) + (0.1016*10.2865J.1919

The test for consistency of churn decision critesiealculated using the formula below:
Cl = Qwaxn)/(n-1)
Cl = (7.1919-7) / 7-1

=0.1919/6 = 0.0320
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Table 4 -Reduced matrix for unwanted calls & texts altenex

Unwanted calls and Frequently receivin Frequently receiving Weight Amax  2.0000
Texts irrelevant text irrelevant calls =

Frequently receiving 1.0000 4.3282 0.8123 Cl=  0.0000
irrelevant texts

Frequently receiving 0.2310 1.0000 0.1877 CR = 0.0000

irrelevant calls

Table 5 —The calculation of the maximum eigenve for unwanted calls and tex
alternatives

Decision Alternative of Frequently receiving Frequently receivir
Unwanted calls and Texts irrelevant texts irrelevant call
Eigen vector/priority weight 0.8123 0.187"
Column sum 1.2310 5.328.

Maximum Eigen Value Mnax)  Amax= { (0.8123*1.2310)+(0.1877*5.3282)
= 1.0000 +1.0001 = 2.0000

In considering the decision alterives of unwanted calls/texdriteria, the eigenvectc
priority weight was computed ai shows the contribution of eadecision alternatis in
relation to unwanted calls/te; criteria. Based on the decision alternativesunwanted
calls/text, frequently receiving irrelevant text (FRIT) has @ight of 81.23% relative t
unwanted calls/text criteria. A positive evalon on this factor contributes approximatel
(four) times more than a positive evaluation om@rently receiving irrelevant calls alternati
(18.77%). Following the procedure of AHP, therenéed to check for data inconsistenc
The main objectivesito capture enough information to determine wiretie customers hay
been consistent in their choices. The inconsistandgx is based on maximum lamb
which is calculated by summing the product of eal@ment in the eigenvector (weight),
the respectivecolumn total of the original comparison matrix. Tal5 demonstrates the
calculation of thenaximum eigenvalue also called maximum lambBgyay).

The test of consistency is done using the formelaw

CI = Q\‘Max'n)/(n'l)
Cl = (2.000-2) /2 -1
= 0/1 = 0.0000.

In verifying thatthe consistency index is adequate, Saaty (200@estig what is calle
consistency ratio (CR) which is determined by tagorbetween the consistency index
random consistency index (RI). The matis considered consistent if the ratio is less t
10%. The random index value is fixed and is basedhe number of evaluated criteria
shown in table In chapter thre. In the case of the decisionahative of unwanted calls a
texts, the consistenawte for the initial group criteria

cr= £ =0.00
RI

Since its value is less than 10% the matrix is icimmed to be consiste
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Therefore, considering the eigen vector valuesotipy weight of decision alternatives of
unwanted calls/text, it is evident that frequentgeiving irrelevant texts alternative have
contributed 81.23% to the unwanted calls/text getewhile frequently receiving irrelevant
calls alternative contributes 18.77% in customeasion to churn a network provider. Thus,
frequently receiving unsolicited texts messagesmfraetwork provider can influence
customers’ decision to churn more than irrelevatisc Subscribers are more uncomfortable
with frequent irrelevant text messages from ses/m®vider.

Table 6 — Reduced matrix of dispute billing alteives

Dispute Billing Short-change in Charged for services not Weight  Amax  2.0000
service charged used by operator =

Short-change in service 1.0000 1.1861 0.5426 Cl= 0.0000

charged

Charged for services not 0.8431 1.0000 0.4574 CR = 0.0000

used by operator

Considering the decision alternatives of dispulinli criteria, the eigenvector / priority,
weight was calculated, and shows the contributioeagh decision alternatives in relation to
dispute billing criteria. Based on the decisioremdatives of dispute billing, short change in
service charged (SCSC) has a weight of 54.26% eputkd billing criteria. A positive
evaluation of this factor contributes approximatehe (1) more than a positive evaluation on
charge for services not used by operator altereab.74%). Following the procedure of
AHP, there is need to check for data inconsistendizhecking for data inconsistencies as
before, Table 7 presents the computation of theirmax eigen valueMyax), after which the
consistency ratio is calculated as usual.

Table 7 — The calculation of the maximum eigenvétuealisputed billing alternatives

Disputed Billing criteria Short-change in service Charged for services not
charged (SCSC) used by operator

Eigen vector/ priority weight 0.5426 0.4574

Total sum 1.8431 2.1861

Maximum Eigenvaluelyax)  (0.5426*1.8431) + (0.4574*2.1861) = 2.0000

The test of consistency is calculated using thenéda below:

Cl = q\Max'n)/(n'l)
Cl =(2.000-2) /2 -1
= 0/1 = 0.0000

As shown in earlier computations, the consistertip rof disputed billing criteria, using
the initial group criteria is:
CI

CR= — = 0.00
RI

Since the CR value is less than 10%, the matm@omsidered to be consistent.
Therefore, in considering the eigen vector valuesarity weight of decision alternatives
of disputed billing, it is evident that short-chanig service charged (SCSC) alternative have



ournal of economic behavior m yol. 5, 2015 s———— 0 1

contributed 54.26% to the disputed billing criteméhile charing customel for services not
used by operatalternative, contributes 45.74% to disputed billanigerion

Table 8 -Reduced matrix for mobile number portability altimes

Mobile Number Easiness to po Competition brought Weight  Anax = 2.0000
Portability (MNP) with MNP by MNP

framework implementation
Easiness to port with 1.0000 1.6542 0.623: CI = 0.0000

MNP framework

Competition brought by 0.6045 1.0000 0.376¢ CR = 0.0000

MNP implementation

Considering the decision alterives of MNP implementatioariteria, the eigenvectd
priority weight was calculate, and shows the contribution of eadfcision alternatiys in
relation toMNP implementatiorcriteria. Based on the decision alternative mobile number
portability implementation, asiness to port with MNP framew« has a weight of 62.32¢
with regards to MNP implementation criteria. A fna evaluation of this factor contribut
approximately twice more than a positive evaluatmh compdition brought by MNF
implementatioralternative, which has a weight of 37.68%. Follayvthe procedure of AHF
there is need to check for data inconsistencieshassbeen done in previous analyses,
inconsistency index is computed as shown in T9.

Table 9 —The calculation of the maximum eigenvalue for MNieraative:

Mobile Number Portability Easiness to port with Competition brought b
Implementation criteria MNP framework MNP implementatio
Eigen vector/ priority weight 0.6232 0.3768

Total sum 1.6045 2.6542
Maximum EigenvalueXjax) (0.6232*1.6045) + (0.3768*2.6542)2.0000

The test of consistency is calculated by usingdhaula belov:

Cl = Q‘Max‘n)/(n'l)
Cl =(2.000-2) /2 -1
= 0/1 = 0.0000

Thus, in the case of the mobile number portabiitplementation criteria, the consister
rate for the initial group criteria

cr= £ =0.00
RI

CR which is less than 10%, indicates that the marconsisten
Therefore, in considering eig vector values / priority weight of decision altetimas of

mobile number portability implementation, it is éent that easiness to port with Ml
framework alternative have contributed 62.32% tcee timobile number portabilit
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implementation criteria. However, competition brbtuigpgy MNP implementation alternative
contributes 37.68% to the mobile number portabititplementation criterion.

Table 10 — Reduced matrix for frequent promotidomsiuses alternatives

Frequent Promotion/ Competitor’ Bonuses on Dubious Weight
bonuses frequent  calls/SMS/data promo of
promos plan by present
competitor operator
Competitors’ 1.0000 1.1397 1.0582 0.3518 Amax = 3.0347
frequent promos
Bonuses on 0.8774 1.0000 1.6149 0.3710 Cl = 0.0174
calls/SMS/data plan
by competitor
Dubious promo of 0.9450 0.6192 1.0000 0.2772 CR = 0.0299

present operator

Considering the decision alternatives of frequentnmtions/ bonuses criteria, the
eigenvector priority weight was calculated and shithe contribution of each of the decision
alternatives in relation to frequent promotionsiniges criteria. Based on the decision
alternatives of frequent promotions/ bonuses, besius calls/'SMS/data plan by competitor
has a weight of 37.10% of frequent promotions /ls@sucriteria. A positive evaluation of
these factors contributes approximately twice mibi@n a positive evaluation of dubious
promo of present operator alternative (27.72%).

Table 11 — The calculation of the maximum eigenedtr frequent promotions/ bonuses by
competitors’ alternatives

Frequent promotion Competitors’ Bonuses on Dubious promo of
/bonuses frequent promos calls/SMS/data plan present operator
by competitor
Eigenvector/ priority 0.3518 0.3710 0.2772
weight
Total sum 2.8224 2.7589 3.6731
Maximum (0.3518*2.8224) + (0.3710*2.7589) + (0.2772*3.67313.0347

Eigenvaluef{yax)

The test of consistency was calculated as follows:

CI = O\‘Max'n)/(n'l)
Cl=(3.0347-3)/3-1
=0.0347/2=0.0174

In the case of the frequent promotion/bonusesr@jtéhe consistency rate for the initial
group criteria is

CR= % = 0.0174/ 0.58

=0.0299 < 3%
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Since CR value is less than 10%, the matrix is isterst

Therefore, in considering the eigen ues / priority weight of decision alternatives
frequent promotion/bonuses, it is evident thonuses on calls/SMS/data plan by compe
alternative have contributed 37.10% to the frequeainotion/bonuses criteria, while dubic
promo of present operat@lternative contributes 27.72% frequent promotion/bonus:
criterion.

Table 12 -Reduced matrix of poor inter/intra connectivityeattatives

Poor Intra/Inter Difficulties in making  Difficulties in making Weight  Anx = 2.0000
Connectivity calls/sending SMS t calls/sending SMS to
same netwol other network

Difficulties in 1.0000 2.8338 0.739: Cl = 0.0000
making calls/sending
SMS to same
network
Difficulties in 0.3529 1.0000 0.260¢ CR = 0.0000

making calls/sending
SMS to other
network

Considering the decision alterives of poor inter/intra connectivitycriteria, the
eigenvector priority weightvas computed ai shows the contribution of each the decision
alternatives in relation to poor inter/intra connectivilcriteria. Based on e decision
alternatives opoor inter/intra connectivi, difficulties in making calls/sending SMS to sal
network have a weight of 73.92% on poor inter/intra conwégt criteria. A positive
evaluation of this factor contributes approximatilyice more than a positive evaluation
difficulties in making calls/sending SMS to otfnetworkalternative (26.08%

Table 13 —The calculation of the maximum eigenvalue for pader/intra connectivity
alternatives

Poor inter/intra Difficulties in making Difficulties in making
connectivity criteria calls/sending SMS calls/sendin SMS
to same network to other nework
Eigenvector/ priority 0.7392 0.2608
weight
Total sum 1.3529 3.8338
Maximum

Eigenvalueys) (0.7392*1.3529)+(0.2608*3.8338) = 2.0(

The test of consistency was calculated as foll

CI = Q\‘Max'n)/(n'l)
Cl=(2.000-2)/2-1
= 0/1 =0.0000

In the case of the poor inter/intra connectivititazia, the consistency rate for the ini
group criteria is:
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_ oo _
CR= = =0.00

Since CR value is less than 10%, the matrix is idemed to be consistent. Thus, in
considering the eigen values/priority weight of idem alternatives of poor inter/ intra
connectivity, it is evident that difficulties in rkiag calls/sending SMS to same network
alternative have contributed 73.92% to the mobilember portability implementation
criterion, while, difficulties in making calls/seimg SMS to other network alternative
contribute 26.08% to the poor inter/intra connattieriterion.

Table 14 — Reduced matrix of inefficient data/ inet plan criteria

Inefficient Sufficient data  Insufficient data plan ~ Weight Amax = 2.0000
Data/Internet Plan  with high cost with low cost
Sufficient data with 1.0000 2.7231 0.7314 o = 0.0000
high cost
Insufficient data 0.3672 1.0000 0.2686 CR = 0.0000

plan with low cost

Considering the decision alternatives of ineffitiettata/ internet plan criteria, the
eigenvector priority weight was calculated and shade contribution of each decision
alternative in relation to inefficient data/ intetnplan criteria. Based on the decision
alternatives of inefficient data/ internet planffeient data with high cost have a weight of
73.14% of inefficient data/internet plan criteriA positive evaluation of this factor
contributes approximately thrice (3 times) morenthgoositive evaluation of insufficient data
plan with low cost alternative (26.86%).

Table 15 — The calculation of the maximum eigenedior inefficient data/ internet plan
alternatives

Inefficient data/internet plan Sufficient data with Insufficient data plan
high cost with low cost

Eigen vector/ priority weight 0.7314 0.2686

Total sum 1.3672 3.7231

Maximum Eigenvaluelay) (0.7314*1.3672) + (0.2686*3.7231) = 2.0000

The test of consistency is done using the formelavo:

CI = Q\‘Max'n)/(n'l)
Cl = (2.000-2) /2 -1
= 0/1 =0.0000

In the case of the inefficient data/internet plaiteda, the consistency rate for the initial
group criteria is:

_ oo _
CR= = =0.00
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Since the value of the CR is less than 10%, theixni& considered to be consiste
Therefore, in considerg the eigen values / priority weight of decisiolematives of
inefficient data/internet plan, it is evident trifficient data plan with high cost alternat
have contributed 73.14% to the inefficient datdénnet plan criteria, while inefficierdata
plan with low cost alternative contributes 26.8@S the inefficient data/internet plan crite

Table 16 -Reduced matrix of Poor Complaint Manager

Poor Complaint Service Agen Service agent  Service Weight
Management nor-willing to non-response to agent being
resolve custome customer elusive
challenge complaint
Service Agent non- 1.0000 2.2423 2.0880 0.5146 Amax = 3.0394

willing to resolve
customer challenges

Service agent non- 0.4460 1.0000 1.6229 0.2784 Cl = 0.0197
response to customer

complaint

Service agent being 0.4789 0.6162 1.0000 0.2069 CR = 0.0339
elusive

Considering the decision alterives of poor complaint managemecriteria, the
eigenvector priority weightvas calculated ai shows the contribution of ea decision
alternative in relation to poor complaint managemecriteria. Based on is decision
alternatives ofpoor complaint manageme service agent nowillingness to resolve
customer challengesave a weight of 51.46% with regards to poor complamanagement
criteria. A positive evaluation on this factor cointites approximately thrice more thar
positive evaluation ofesvice agent being elusi alternative (20.69%).

Table 17 —The calculation of the maximum eigenve for poor complaint manageme
alternatives

Poor complaint Service Agent nc-willing Service agent Service agent
management to resolve non-response to being elusive
customer challeng customer complaint
Eigen vector/ priority 0.5146 0.2784 0.2069
weight
Total sum 1.9249 3.8585 4.7109
Maximum (0.5146*1.9249) + (0.2784*3.8585) + (0.2069*4.71693.039-

Eigenvaluef{yax)

The test of consistency is calculated be

Cl = q\Max'n)/(n'l)
Cl=(3.0394-3) /3 -1
=0.0394/2 = 0.0197

In the case of the poor complaint management @jtére consistency rate for the init
group criteria is
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CR= % =0.0197/ 0.58

=0.0339 <4%

Again since the CR value is less than 10%, the im&rconsidered to be consistent.
Therefore, in considering eigen vector valuesdmgy weight of decision alternatives of poor
complaint management, it is evident that servicenagion-willingness to resolve customer
challenges alternative contributed 51.46% to ther momplaint management criteria, while
service agent being elusive alternative contrib@@$9% to poor complaint management
criteria.

Table 18 shows the priorities of the criteria wispect to the main goal which is to
determine reasons for customers leaving a partiowdtwork provider to another network
provider in the Nigeria telecommunication industased on the views of the customers, the
most critical determinant factor for leaving a netkprovider to another network provider is
inefficient data/internet plan with priority 0.188fbllowed by poor inter/intra connectivity
with priority 0.1799, dispute in billing with prigy 0.1569, frequent promotion/ bonuses with
priority 0.1397, unwanted calls/ texts with prigrl2.1338, and poor complaint management
with priority 0.1016, while the least determinaiaictor is the MNP implementation with
priority 0.0973.

Table 18 — Composite priorities of the criteria abGoal

Goal: determi- Un- Dispute. MNP Im-  Frequent Poorin- Ineffi-  Poor com-
nants of cus- wanted billing  plementa- promo- ter/intra cient plaint
tomer churnin  calls/ tion tion/ bo-  connec- data/ manage-
Nigeria Tele- texts nuses tivity internet ment

communication plan
industry
Pooled Average 0.1338  0.1569 0.0973 0.1397 0.1799 0.1881 0.1016
Composite
Priority
Relative 5th 3rd 7 4" 2 1%t 6th
Preference
Ranking

The horizontal bar chart in figure 2 representspintorial diagram of decision criteria
where the horizontal bar length is the priorityezfch criterion. From the chart, inefficient
data plan/ internet plan has the longest bar witbripy of 0.1881, followed by poor inter/
intra connectivity with priority of 0.1799, disput@lling with priority of 0.1596, frequent
promotion and bonuses with priority of 0.1397, untea calls and texts with priority of
0.1338 and poor complaints management with priowtfy 0.1016 while the MNP
implementation has the shortest bar with priorit®.@973.
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Figure 2 -Bar chart showing decision criteria with their @sponding priorit.
B Priority

Poor Complaint Management NS 0.102098091
Inefficeint Data finternet Plan IR 34377
Poor Intrafinter connectivity I 7 2 5164 30
Frequent promotion & bonuses by competitor I 0.139071407
Mobile Number Portability EE—— (. 10085495
Disputed Billing I (}. 161397754
Unwanted calls & Text from Service provider N (.140626981

Table 19reveals the customers perception with regards ¢odiécision alternatives
unwanted calls/texts using the composite priorifidss criterion has only two alternatives
this study. Customersostlydetest frequently receiving irrelevankte (FRIT) with priority
0.8123 tharfrequently receiving irrelevant calls (FRIC) withqrity of 0.1877

Table 19 -Composite priorities of the decision alternativewunwanted calls/ te)
Decision alternative with ~ Frequently receiving irrelevant  Frequently receiving irreleva

regards to unwanted text (FRIT) calls (FRIC
calls/ texts
Pooled Average Composite 0.8123 0.1877
priority
Relative preference ranking 1 2

The horizontal bar chart in figur3 representsthe pictorial diagram of decisic
alternatives of unwanted calls/text where the loorial bar length is the priority of ea
criterion. From the charfrequently receiving irrelevant texts has the |astdear with priority
of 0.8123,compared to frequitly receiving irrelevant calls with prioritgf 0.1877.

Figure 3 -Bar chart showing decision alternatives of unwarmtsts/texts

B weight

1
1
Frequently receiving inrelevant calls A 0.1377

frequently receiving irrelevant texts _ 0.8123

Table 20 revealsubscribersperception about the decision alternatives of despuilling
using the composite pridies. Subscribers mostlpreferred disputed billing short change
service charge with prioritof 0.5426 compared to charged for services not usethé
operators with priority of 0.45".
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Table 20 — Composite priorities of the decisioemative about dispute in billing

Decision alternative with Disputed billing short Charged for
regards to dispute billing change on service charge services not used by
operator
Pooled Average Composite priority 0.5426 0.4574
Relative preference ranking 1 2

The horizontal bar chart in figure 4 represent thietorial diagram of decision
alternatives of dispute billing where the horizétar length is the priority of each criterion.
From the bar chart, one observes that disputetthdpiih short change of service charged has
the longest bar with priority 0.5426 compared targe for services not used by operator with
priority 0.4574.

Figure 4 — Bar chart showing decision alternativiedisputed billing

B Weight

Changed for services not used by operator --45?4
Disputed Billing short change in service charged _'5’1‘2*3

Table 21 reveals the customers perception aboutddwsion alternatives of MNP
implementation using the composite priorities. Tustomers mostly preferred easiness to
port with MNP framework, with a priority of 0.6232pmpared to competition brought by
MNP framework with priority of 0.3768.

Table 21 — Composite priorities of the decisioemative about MNP Implementation

Decision alternative with Easiness to port with Competition brought by
regards to MNP implementation MNP framework MNP implementation
Pooled Average Composite priority 0.6232 0.3768
Relative preference ranking 1 2

The horizontal bar chart in figure 5 represents phietorial diagram of decision
alternatives of MNP implementation where the hartab bar length is the priority of each
criterion. From the chart, easiness to port usingPMramework has the longest bar with
priority of 0.6232, compared to competition broughgtMNP implementation with priority of
0.3768.
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Figure 5 -Bar chart showing decision alternatives of MNP iempéntatior

m Weight

Competition brought by MNP implementation --3 768
Easiness to port with MNP framework —'5232

Table 22reveals the customers perception about the decali@nnatives of frequel
promotions/ bonuses using themposite priorities. This criterion has three al&gives in this
study. The customers mosttyeferred bonuses on calls/SMS/data plan by cotopetwith
priority of 0.3710, followed by competitor’'s frequent promoshwpriority of 0.3518 and the
least peferred is dubious promo of present operator witbripy of 0.2772

Table 22 —Composite priorities of the decision alternativeoatb frequent promotion:
bonuses

Decision alternative with Competitors’ Bonuses on Dubious promo
regards to frequent frequent calls/SMS/ data plan of present
promotions/ bonuses promos by competitors operator
Pooled Average Composite 0.3518 0.3710 0.2772
priority
Relative preference ranking 2 1 3

The horizontalbar char in figure 6 representshe pictorial diagram of decisic
alternatives of frequent promotions and bonusegevtiee horizontal bar length is the prior
of each criterion. As thehar indicatesbonuses on calls/SMS/data plan by competitors
the longest bar with prioritgf 0.3710 followed by competitorgrequent promotion witl
priority of 0.3518, whiledubious promotion by present operators has thetestidoar lengtl
with priority of 0.2772.

Table 23reveals the customers perception about the decatematives of por inter/
intra connectivity using the composite prioritiekhe customersare mosly disturbed by
difficulty in making calls/sending SMS to same netkwwith priority of 0.7392 compared 1
difficulties in making calls/SMS to other networktlvpriority of C.2608.

The horizontal bachart in figure7 stand fotthe pictorial diagram of decision alternati
of poor inter/intra connectivity where the horizalivar length is the priority of each criteric
As the charshows, one obser\y that difficulties in naking calls/sending SMS to the sa
network has the longest bar with prioriof 0.7392,compared to difficulties in makir
calls/sending SMS to other network with priotof 0.2608.
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Figure 6 — Bar chart showing decision "alternatif/&equent promotions and bonuses

B Weight
Dubious promo of present operator 2772
Bonuses on calls/SMS/data plan by competitor 3710
Competitors’ frequent promos 3518
|

Table 23 — Composite priorities of the decisioemlative about poor inter/intra connectivity

Decision alternative with Difficulties in making Difficulties in making
regards to poor inter/ intra calls / sending SMS to calls/sending SMS to
connectivity same network other network
Pooled Average Composite 0.7392 0.2608
priority
Relative preference ranking 1 2

Figure 7 — Bar chart showing decision alternativggoor inter/intra connectivity

B Weight

P

Difficulties in making calls/sending 5M5 to other 0.2608
network

Difficulties in making calls/sending SM5 Lo same 0.7392
network

Table 24 reveals the customers™ perception abautétision alternatives of inefficient
data/ internet plan using the composite prioritiBlse customers mostly preferred sufficient
data with high cost with priority of 0.7314, comedrto insufficient data with low cost
priority of 0.2686.

The horizontal bar chart in figure 8 represents thetorial diagram of decision
alternatives of inefficient data/ internet plan wéhe horizontal bar length is the priority of
each criterion. From the chart, sufficient datanpkath high cost has the longest bar with
priority of 0.7314 compared to insufficient datamphith low cost priority of 0.2686.
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Table 24 -Composite priorities of the decision alternativewhinefficient data/internet pl

Decision alternativevith regards tc Insufficient data with Sufficient data witt
inefficient data /internet pl: low cost high cost
Pooled Average Composite priol 0.2686 0.7314
Relative preference ranking 2 1

Figure 8 -Bar chart showing decision alternatives of ineffitidata/ internet ple

m Weight

o

#
[

Insufficient data plan with low cost --2535
sufficient data with high cost _'HM

J |
&

Table 25 showsthe customers perception about the decision aliggsa of poot
complaint management using the composite prioriln this study, his criterion has thre
alternatives. The customers most preferred serviantagot willing to resolve custom
challenges with priority 0f0.514¢, followed by service agent naesponse to customer
complaint with priority 0f0.278¢, while the least preferred is service agent g elusive with
priority of 0.2069.

Table 25 -Composite priorities of the decision alternativeatijpoor complaint managem

Decision alternative with Service Agent Serviceagent no- Service agent
regards to poor complaint non-willing to response to custom  being elusive
management resolve customer complaint
challenges
Pooled Average Composite priol 0.5146 0.2784 0.2069
Relative preference ranking 1 2 3

The horizontal barchart in igure 9 representshe pictorial diagram of decisic
alternatives of poor complaint management wherentirezontal bar length is the priority
each criterion. From the ch, one observes that service agent mallingness to resolve
customer challenges has the longear with a priority 0f0.5146, followed byservice agent
non- response to custome complaint with a priority of 0.2784 dnservice agent beir
elusive has the shortest bar length va priority of 0.2069.
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Figure 9 — Bar chart showing decision alternativiggoor complaint management

B 'Weight

Service agent being elusive _':'-2'::”:‘lEl
!
Service agent non-response to customer complaint |_{|_g}3q
Service Agent non-willing to resolve customer challenges —C'-5 146

5. Conclusion

The study concluded that AHP is appropriate at riegleomplex problem such as customer
churn motivations in the service industry (suchedscommunication) by assigning priority to
churn drivers in the business environment. Thegatand the alternatives in the AHP model
are drivers of customers™ churn decision in theeNgtelecommunication industry. It also
provided weight to each criteria as well as therakitives as they motivates or influences an
average subscriber in the study area to leave/amaacdhetwork provider for competitor. The
study also shows that MNP was not on the top pyidist of factors that make customers to
churn network in Nigeria, thereby suggesting the factor (MNP) is less than effective
regulatory policy for stimulating appropriate corifen that can yield improved customer
service delivery in the Nigeria telecommunicatiodustry.

The study also concluded that certain promotionaiviies by telecommunication
services providers are dubious and not complementarattracting customers to their
network but further enhances churning decisionutissriber, which may not be in the best
interest of private firms whose primary motivesiake profit.

6. Recommendations and Suggestions for future reseh
The following recommendations were drawn from tihdihgs of this study:

(i)  That GSM operator should improve the quality of their services through appropriate mix
of churn drivers in order to increase their market share significantly.

(i)  Network operators should engage in the use Analy@carchy process model that can
better unravel the motivations for customers chilmough pairwise comparison of
churn drivers by subscribers who have experienlcedérvice for better decision rather
than predicting churn from database.

(i)  Mobile telecommunication services provider shawderse the churn alternatives with
high priority in order to sustain improved markease.

(iv)  Service delivery of network operators in Nigerfesld be geared towards reversing
and correcting the criteria and alternatives thativates customer(s) to churn network
provider.

(v) Marketing effort should focus more on effectivevesg recovery on criteria and the
alternatives motivating subscribers churn in thgdxia telecommunication industry.

(vi)  Mobile network telecommunication service providerdNigeria should avoid dubious
promotional means as it trigger subscribers’ chdenision, damage organisational
reputation and long-term survival.
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This study highlighted a number issues on whiclthkrrresearch can be carried out
order to extend the frontiers of knowledFor future studies:

(i) It will be necessary to collect data in all the -political zones an states of the
federation to ascertaiwhether the preferences (weight) for the drivercugtomers
churn decision will change significantly in orderdverhaul the corporate strategies
the telecommunication firrr

(i) The present research study was limited to GSM-sector of the Nigerie
Telecommunication ndustry, further research mn include Cod-Division Multiple
Access (CDMA) sulsector, which hasalso been severely neglected by n
subscribers.

(i)  The present study has discussed three levels AHIeInawhichaid evaluation ¢ the
determinanf customers™ churn decision in ttelecomindustry. Future researtmay
do well if it provideselaborate analysis ofe forth level of the hierarct to allow for
comparative analysis of the performance of the G&idrators tcdrivers of churn, if
funded by GSM service providers in Nige.

References

1. Arora, M. (2013).Role of Service Quality in Customer Relationshipndgement: Ar
Empirical Study of Indian Telecom Industrinternational Journal of Sales ar
Marketing Management Research and Developi(IJISMMRD), 3(2), 8-94.

2. Burez, J., & Van den Poel, D. (20). CRM at a PayrV Company: Using analytic:
models to reduce customer attrition by targetedketarg for subscrifion services.
Expert Systems with Applicatio 32(2), 277-288.

3. Crawford, G.B. & Williams, C. (1985). A note on tlamalysis of subjective judgme
matrices. The geometric mean procedure for esthgdtie scale of a judgment mati
Journal of Mathematial Psycholog, 29, 387—-405.

4. Golden, B. L., Wasli, E, A. & Harker, P, T. (1989The Analytic Hierarch
Process:Applications and Stud. New York: Springer Verlag.

5. Kim, H. S., & Yoon, C. H. (2004). Determinants aibscriber churn and custon
loyalty in the Korean mobile telephony marl Telecommunications Poli, 28, 751—
765.

6. Kolajo, T & Adeyemo, A. B. 2012). Data Mining Technique for Predict
Telecommunicationsndustry Customer Churn Using both Descriptive &hddictive
Algorithms. Computing Inforration Systems & Development Informatics Jou 3(2).
27-34.

7. Leary, M. R. (2001)Introduction to behavioural research methc Maryland, Neeham
Heighs.

8. Lu, M. H., Madu, C. N., Kuei, C., & Winokur, D. (28). Integrating QFD, AHP ai
benchmarking in sttagic marketingJournal Business & Industrial Marketi, 9(1), 41 -
50.

9. NCC (2014). Subscriber Data, 2(-2014. Accessedwww.ncc.com/subscriberdati,
November, 2014.

10. OECD (2003/2004)African Economic OutlookFrance: Organisation for Econom
Cooperation and Developme




104 e Facuity of Business and Administration University of Bucharest =

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

Oyatoye E.O, Adebiyi S.O & Amole, B. B. (2015). Hwating Subscribers Preference for
Service Attributes of Mobile Telecommunication imglria Using Analytical Hierarchy
Process (AHP))nternational Journal of Analytical Hierarchy Prose (IJAHP) 7(2),
171-187.

Pyramid Research (2010). The Impact of Mobile Sewiin Nigeria: How Mobile
Technologies Are Transforming Economic and Sociivities; Abuja, Nigeria.

Reynolds, T. & Jolly, J. (1980). Measuring personalues: an evaluation of
alternativemethodslournal Marketing Sciencd.7, 531-536.

Saaty T. L & Kearns K. P (1991). Analytical planginThe organization of systems,
Theanalytic hierarchy process seri@NS Publications, Pittsburgh, USA.

Saaty, T. L. (1977). A scaling method for priostie hierarchical structuregournal of
Mathematical Psychologyb, 59 — 62.

Saaty, T. L. (1980)The Analytic Hierarchy Proces®cGraw- Hill, New York.

Saaty, T. L. (2000).Fundamentals of Decision Making and Priority Theomth
Analytical Hierarchy Processittsburgh, PA: RWS Publications.

Sato, Y. (2007). Administrative Evaluation and Ralbector Reform: An Analytic
Hierarchy Process Approadmternational Transactions in Operational Researth(5),
445 - 453.

Stephen, A. (1984)Contract management handbook for commercial constm CA,
Naris Publications, 254 - 279.

Taylor Ill, B.W. (2002).Management Sciencé/th ed). New Jersey: Pearson Prentice-
Hall, Inc.

Vaidya, O.S. & Kumar, S. (2006). Analytic HieraychProcess: Overview of
Applications.European Journal of Operational researd69(1) 1-29.

Van-Den-Poel, D. & Lariviere, B. (2004). Custometrition analysis for financial
services using proportional hazard mod&lgropean Journal of Operational Research
157, 196-217.

Vargas, L. G. (1990). An overview of the analytierarchy process and its applications,
Europe Journal of Operation Researd(1), 2-8.



