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ABSTRACT

Product alternatives, which emerges from large number of websites during searching, accounts for
some hesitation experienced by customers in selecting satisfying product. As a result, making useful
decision with many trade-off considerations becomes a major cause of such problem. Several ap-
proaches have been employed for product selection such as, fuzzy logic, Neuro-fuzzy, and weighted
least square. However, these could not solve the problem of inconsistency and irrelevant judgement
that occur in decision making. In this study, Ontology-based Analytic Hierarchy Process (AHP) was
used for enhancing selection of product preferences. The model involved three fundamental compo-
nents: product gathering, selection and decision making. Ontology Web Language (OWL) was utilized
to define ontology in expressing product information gathering in a standard and structured manner for
the purpose of interoperability while AHP was employed in making optimal choices. The procedure
accepts customers’ perspectives as inputs which are classified into criteria and sub-criteria. Owl was
created to foster customers’ interaction and priority estimation tool for AHP in order to generate the
consistency ratio of individual judgements. The model was benchmarked with Geometric Mean (GM),
Eigenvector (EV), Normalized Column Sum (NCS) Weighted Least Square (WLS) and Fuzzy Prefer-
ence Programming (FPP). First and second order total deviations and violation rate were the perfor-
mance parameters evaluation with AHP. The results showed that the minimum and maximum units of
products are 2,452and 3,574, respectively. These implied that the proposed model was consistent,
relevant and reflected a non-violation of judgment in selection of product preferences.

Keywords: Analytic Hierarchy Process, Product Selection Preferences, Ontology, Knowledge Repre-
sentation and E-Commerce.

BACKGROUND
The rapid advancement of business-to-
consumer (B2C) e-commerce models bring
customers not only the convenience in
transaction but also various products and
services alternatives for making favourite
choices. The increase in alternatives provid-
ed by the large number of websites have
made selection of satisfying products a hesi-

tating process for customers. Product selec-
tion with many trades off considerations is
the major cause of such a hesitation. Acquir-
ing products information and getting the
right optimal product is therefore a concern.
Thus, helping customers with mechanisms to
choose the right alternative becomes neces-
sary and critical. To solve the problem, mer-
chants and e-commerce companies will re-
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quire an intelligent decision-making process
(Kabir and Sumi, 2010).

One of the major important issues for most
companies is how to increase customer sat-
isfaction by improving quality, price, availa-
bility of goods and services, customer ser-
vice, etc. (Barajas and Agard, 2011). Ac-
cording to Jamali (2007), there is a very
strong relationship between quality and the
level of customer satisfaction. Customer
satisfaction depends on many variables and
increases with the degree by which the de-
livered products meet the customer’s pref-
erences. Merchants have to assist customers
in selectingspecific products from among
those available to satisfy their needs and
wants (Kabir and Sumi, 2010; Lamaak-
chaoui et al., 2015). Several approaches have
been employed for product selection, such
as, fuzzy logic, Neuro-fuzzy, product devel-
opment and weighted least square. Howev-
er, these methods could not solve the prob-
lem of inconsistency and irrelevant judge-
ment experience during selection (Kamal
and Sa’Ed, 2006; Marini et al., 2016).

This paper presents a new model based on
ontology and Analytic Hierarchy Process
(AHP) for product preference selection.
Web ontology has been recommended for
specification conceptualisation of product
selection because it allows organisation of
concept by category, accessibility as well as
figuring out what it means to be in the real
world. Ontology enables reuse of domain
knowledge from the operational knowledge
to provide formal analysis of terms in order
to facilitate interoperability among the
terms, attributes, relationships, meaning and
sequence of interactions involved between
various components of products and do-
main. It promotes efficient data exchange
across different platforms (Carbo and Fer-

nandez, 2002; Mabotuwana and Warren,
2009; Matsokis and Kiritsis, 2010; Ruiz-
Martinez et al., 2012).

In another perspective, AHP, a multi-criteria
decision making technique, is used for multi-
criteria assessment of selections of products
while shopping online (Wasielewska et al.,
2012). AHP was used in selecting among
similar large number of products according
to the customer’s requirement (Khondoker et
al., 2010). It is a method that allows selection
of one or more decision alternatives among
several decision alternatives where choosing
of products are done according to certain
criteria which are weighed and ranked in or-
der to decide the criteria that best derived
customers’ need (Hsu et al., 2010; Lamaak-
chaoui et al., 2015).

The work proposed product selection model
in order to enhanced consumer’s preferences
during purchase decision by conducting on-
tological aggregation with Analytic Hierarchy
Process (AHP). There are three fundamental
components, namely, product gathering, se-
lection and decision making. Evaluation
were done based on certain criteria selected
by customers’ during transaction such as
product features, this is, specification, brand,
colour, price and discount, etc.

RELATED WORK

Recent studies on product preferences selec-
tion have realized some improvements in
achieving customers’ satisfaction. However,
the problem of inconsistency in individual
still remains at stake. Among those research-
es includes that of Matsokis and Kiritsis
(2010) developed a product data and
Knowledge Management Semantic Object
Model (KMSOM) for an ontology-based
Product Lifecycle Management (PLM), by
implementing ontology advantages and fea-
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tures into the model. Moreover, they fo-
cused on closed-loop PLM model. Their
model facilitated several of the Ontology
Web Language and Development (OWL-
DL) capabilities, while maintaining previ-
ously achieved characteristics approach.
However, there is need to increase data in-
tegration and complicated rules for expres-
sivity and also to compare the efficiency of
ontology with ordinary system.

A hybrid method based on enhanced fuzzy
multi-criteria collaborative filtering in col-
laboration with demographic information
and item-based ontological semantic filter-
ing approach for customers’ recommenda-
tion purposes was proposed by Kermany
and Alizadeh (2017). An adaptive neuro-
fuzzy inference system was used to discover
the relationship between each criterion and
the overall rating. A fusion of fuzzy cosine
and Jacquard similarities was further adopt-
ed to calculate the total similarity between
customers with respect to the effect of co-
rated item set cardinality on the reliability of
similarity measures. Gradient Decent Algo-
rithm was used to ensure a minimum pre-
diction error.

A New Product Development (NPD) was
also developed for selecting specific prod-
ucts. AHP was used to define the weights
of customer’s needs with the description of
NPD of a typical impulse buying. The ap-
proach focused on evaluating the compati-
bility of weight vectors among different
subsets of respondents and filtered accord-
ing to their consistency level. AHP best
practices suggest that low-consistency re-
spondents should be considered untrust-
worthy. The work was aimed at analysing a
critical way to exclude non-consistent re-
spondents in market analysis (Battistoni et
al., 2013). Kamal and Sa’Ed (2006) recog-

nised that product developers made many
decisions during the early stages of product
development which had a profound impact
on the final cost of the product. A concept
evaluation and selection methodology capa-
ble of capturing the fuzziness and vagueness
impeded in concept evaluation was used. It
integrated the weighted concept selection
matrix with AHP within a fuzzy environ-
ment. The criteria were prioritized and as-
signed fuzzy weights according to their im-
portance with respect to the nature of the
product and based on the capabilities of the
manufacturing company. However, the great
majority of respondents showed an unac-
ceptable value for the consistency index.

Another multi-criteria AHP-based decision
technique on product prioritization and se-
lection was also analysed. The process in-
volves evaluating alternative solutions against
multiple criteria to select the best options.
AHP principles and techniques was applied
in decision-making to choose the best prod-
uct from several options (Christopher and
John, 2014). It allowed the use of qualitative
as well as quantitative criteria in evaluation.
The customer chose the product in the given
alternatives through pair wise comparison
method. The work recommended that AHP
was capable to address prioritization prob-
lem to make better decisions.

A recommender systems to assist customers
find products and services of interest was
also proposed recently. The argument was
that having purchased one product, it was
likely that the customer may look for com-
plementary products to the bought one.
AHP was used to assist customers find the
best complementary products. The selection
of the best products was done according to
certain criteria, which were evaluated and
ranked in order to determine the criteria that
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drives one customer to cross sell. The work
recommended that further research should
focus on other criteria that drive customers’
decision of choosing among different com-
plementary products alternatives
(Lamaakchaoui et al., 2015).

Marini et al. (2016) proposed Product De-
velopment (PD) model that consisted of
several activities such as conceptual design
stage, which is the most crucial stage in de-
veloping a new product. It covered Quality
Function Deployment (QFD), Multi Crite-
ria Decision Making (MCDM) including
Analytical Network Process (ANP) and An-
alytical Hierarchy Process (AHP). Tooling
medium was used for material selection and
design concept. Incorrect design concept
and material selection in conceptual stage
led to product failure and increase the cost.
It was recommended that the conceptual
design stage is properly executed, important
parameters such as the time and cost can be

minimized. The quality of the product also
had a tremendous improvement.

THE PROPOSED ONTOLOGY-
BASED ANALYTIC HIERAR-
CHY PROCESS FOR PRODUCT

PREFERENCES

The proposed ontology-based AHP involves
product gathering, selection and decision
making. The approach takes into considera-
tion all the elements like price, colour, quali-
ty, delivery time, payment method, warran-
tee, discount and maker needed for effective
and reliable product decision making in or-
der to satisfy product selection requirement.
Two existing models, namely, Kabir and Su-
mi (2010) and Christopher and John (2014)
were adopted and improved to suite selec-
tion criteria for developing ontology and
AHP. The improved ontology-based AHP
for product preferences’ selection is present-
ed in Figure 1.

Search Query
feedback
AHP
Confirm
Mode of
Checkout payment Basket

Figure 1: Ontology based-AHP-based Product Selection
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In Figure 1, a user searched through the
internet in order to select the product of
choice from different web sites. During the
process of searching, the Web Ontology
Language (OWL) was been queried. Data
stored in the OWL was expressed in a
structured and standard manner for the pur-
pose of interoperability. The system provid-
ed customers with an opportunity to inter-
act with the AHP through the use of web
browser. The AHP process assisted cus-
tomers to gather information from mer-
chants and recommend an optimal one ac-

- —— == -

cording to customer preferences. Feedback
was sent back to the customer for ac-
ceptance. If not acceptable, the search pro-
cess begins again until the customer was sat-
isfied with the suggestion. Once the custom-
er gets his choice, transaction continued and
the products were added to the e-shopping
basket. Payment mode were selected after
which all transaction made would be dis-
played on the checkout for customer to view
before finalizing the transaction. In addition,
confirmation of purchase were sent to the
customer.

Add Products

Customer

Customers
View

Basket

Database

Figure 2: The E-Shopping Basket

Figure 2 presents a description of the onto-
logical e-shopping basket. The e-shopping
basket enables customers who intend to
purchase specific products from any e-
commerce website to select items and add
the list of items in accumulations as it
emerges. An automatic and dynamic item of
products list will be produced for easy pur-
chase.

Selection of Product through Web Ontol-
ogy Language (OWL)

In this work, an ontology simply embodies
some sort of general views with respect to
product selection. These views were con-
ceived as a set of concepts such as entities,
attributes, processes, definitions and inter-
relationship, referred to as conceptualisation
of ideas. The method used for developing

J. Nat. Sci. Engr. & Tech. 2017, 16(1): 1-18

5



VINCENT, O. R., OWOADE, A, MAKINDE, A. S. AND AKINWALE, A. T.

the ontology was Methontology, which ena- developmental stages were used in develop-
bles the construction of ontology at the ing the proposed ontology. Table 1 describes

knowledge level from the scratch. Eleven the glossary of the product ontology.

Table 1. The Glossary of Terms of Product Ontology

Preferences Synonyms Acronyms Description Type

Purchase details Order - Goods ordered by Concept
customer

Purchase date Date -- Date ordered for Instance
goods

Products Goods - Items purchased by Concept
customer

Specification Requirement -- Description or specifi- Instance
cation of goods

Price Sale details - Cost of the goods or  Instance
product

Rate - Price per product Instance

Quantity Number of item - Quantity of goods to  Instance
purchase

Manufacture date  Date - Date the product was  Instance
manufactured

Basket Cart - Carrying or keep Instance
product

Check out - - Display of product Instance
added to basket

ATM card Credit card - Type of payment Instance

Debit card
Delivery mode FEDEX -- Means of delivery Instance
DHL

Acknowledgement  Remark - Receipt of payment Concept
and supply of goods

Phone (SMS) - - Receipt of payment Instance
and supply of goods

can be received
through mobile phone
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The first task involves the glossary of terms
shown in Table 1. It includes all the relevant
terms of the domain such as concepts, in-
stances, attributes that represents concept
properties, relations between concepts, their
natural language descriptions, and their syn-
onyms and acronyms. The second task is
the concept taxonomies, which describe the
subclass-of, discount-decomposition, ex-
haustive-decomposition and partition. The

third task involves the conceptualization
process of an ad hoc binary relation dia-
grams used to establish relationships be-
tween contents of the same concept taxono-
my. Figure 3 presents a fragment of the ad
hoc binary relation of the product selection.
The relation connect the root concepts,
namely, customer, merchant, product and
payment mode.

make payment

Customer

(1]
5

all
confirm order ;,

confim product

I

|
|
|
\

Figure 3: Ad hoc Binary Relation of the Proposed Product Ontology

Task four represents the concept dictionary,
which specifies the properties and relations
that describes each concept of the taxono-
my in a concept dictionary. It defines the
attribute of each concept as sub-class, type-
of and means-of. Task five represents ad
hoc binary. The ad hoc binary describes all
the ad hoc binary included in the concept
dictionary. The ad hoc of the ontology
shows details of processes involved, such as
supply of product to customer. Task six is
the instance attribute in detail, which de-
scribes all the instance attributes already
included in the concept dictionary by means

confim payment

~

4 [ Acknowledgment | [Delivery details

\

|

| [Manufacture date | [Description |
|

:

1

of an instance attribute table. Instance attrib-
ute are those attributes whose value(s) may
be different for each instance of the concept.
For each instance attribute, the following
field must be specified as: its name, the con-
cept it belongs to, value type, measurement
unit, precision and range of values, minimum
and maximum cardinality, instance attributes,
class attributes and constants used to infer
values of the attribute. Task seven is the
class attribute in detail and each row of the
class attribute contains a detailed description
of the class attribute. Class attribute are nei-
ther inherited by the subclasses nor by the
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instances. Task eight consists of constants
defined in the glossary of terms. For each
constant, the following were specified:
name, value type, measurement unit for nu-
merical constants, and the attributes that
can be inferred using the constant.

Tasknine establishes the formal axioms
identified in the ontology and describe them
precisely. For each formal axiom definition,
the following information must be speci-
fied, name, description, the logical expres-
sion that formally describes the axiom using
first order logic, the concepts, attribute and
ad hoc relations to which the axiom refers,
and the variable used. Tasktenare therules
which are needed in the ontology. Taskelev-
enrepresents the instances after creating the
conceptual model.

Product Selection with Analytic Hierar-
chy Process
The data were derived by using a set of

judgement. These comparisons are used to
obtain the weights according to the im-
portance of the criteria, and the relative per-
formance measures of the alternatives per-
taining to each individual decision criterion
(Triantaphyllou and Mann, 1995).

Four steps are considered to measure the
AHP, namely, construction of structural hi-
erarchy, construction of comparative judg-
ments or pair-wise comparison matrices,
weight determination through normalization
procedure, and synthesis of weight and con-
sistency test (Alam et al, 2012; Cay and
Mevlut, 2013). A complex buying decision
were decomposed into a structural hierarchy
from the goal at the topmost level in the hi-
erarchy to the various criteria and sub-
criteria and to the very lowest level in de-
scending order shown in Figure 4.

Alternative A

Alternative B

Alternative C

pairwise comparisons from individual
Criteria Sub-Criteria

/ Criteria Criteria 1.1

Goal \ Criteria Criteria 1.1
Criteria Criteria N.2

Alternative P

Figure 4: AHP Structure
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The alternatives were set at the very last
level in the hierarchy as represented in Fig-
ure 4. Once the hierarchy was constructed,
we determined the priorities of the variables
at each level of buying by constructing a set
of comparison matrices of all the variables
in relation to each other. The pair-wise cor-

relation outlines how a variable X is more
essential than variable Z. These consistent
inclinations were measured utilizing a pair-
wise comparison evaluation scaling of a ran-
dom index (RI1) from point one to nine. The
set of alternative matrix by is represented in

Eq. (1) as

b1y bz bya |
by by by b,
B —|bs1 bz b3z . bz,
-bnl an bna bnn- (1)
B = b;;,b; > 0 and% = bl-j[b ,],uhere i,j= 1,2,3at s ?Oj)nt it W%zassu’med that
J a variable(s) is '~ , as important be-
if, b;; =—thenzt] n ,1 :
and bji B T ith b‘z :)_ bji = b_L
numbers were given for pair-wise compari- tween variable and 9

son, the process in Eq. (1) was analysed to
determine the weights of criteria with
B=nXn n
and  represents the compar-

. _ B
ison number of variables, “ ” represent

: ; bn - bln
the alternatives in , and others
were the pair-wise alternatives. The value of
the variables that are related to the diagonal
of the matrix is equal to 1, such that

- . The preference was assumed as a

1

b:j _— b_

reciprocal where ’
+th

variable is Y times more

. th
I

i#j
for, . For
example, if

favourable than the variable, then

A bi-way random index of 1-9 extreme im-
portant 9 to equal 1 of Random index (RI)
values as appeared in (Saaty, 2008) was used
for comparison so as to know the degree of
importance of the variables.

We determined the weights of the criteria
and that of the alternatives from the pair-
wise comparison matrices by dividing each

value of the column by the total value of

column ' . This resulted in a total value of
the columns in the matrix to be 1 to achieve
a normalization of the pair-wise comparison
(Cay & Mevlut, 2013). This is represented in

Eq. (2) as
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" b4 by, by 3 bin 7
Z bil Z bi2 Z bi3 Z bin
b21 b22 b23 b2n
b Yby Xbg 3. bin
Bw = b3, b3 b33 b3n
Thy by b T bin
hay Ba B Dy
> bi: Xbs X b 3 by @

In addition, we obtained a global weights of
the alternatives through synthesis of the
local weights. The eigenvector of matrix B

trix was calculated for the column vector

i

c. where value indicates the relative degree
was determined by calculating “as the Of importance as explained in Eq. (3).
average values in the row : , and Bw ma-
[ byy b, bin 7
Xby , Xbp, Xbs 2 bin
o <4 = 2 2 e} 3 T
€1 bs4 b, bon
C2| |Tb, Y b, ¥ b, Y b
il i2 i3 in
Cs n t on T * T
c=|:|= b3, bs, b3n
; Lby , Xbp, Xbs X bin
= + = g 5 . 3 3 g
L s :
bnl an bnn
Xby , Xby , Xbs 2. by
e n g a0
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. . &1
The consistency of the weight values
was controlled by calculating the consisten-

cy vector Matrix. Following
by b1 by
b21 bzz b23
BXC = b%l b3.2 b?3
-bnl bnz bn3

Hence, the estimation of the eigenvalue

max

of the pair-wise comparison matrix
was calculated in Eq. (5). Also, the approxi-

Cl

mation to the consistency index was

n M
i=1
Gy

A—max -

and

CI — )‘max—n
n—1

with consistency ratio

CR=2
RI.

_(RD)
The range of random index repre-

sents the length of the sequence (0.00, 0.00,
0.58, 0.09, 1.12, 1.24, 1.32, 1.41, 1.45, 1.49),

RI n
and values for different numbers of
varies from 1 to 10. Note that, if

this, ~° was calculated by multiplying
C(BXC) . _

and in order to attain the best

approximation to the eigenvector in Eq. (4).

bl n | _Cl | V1

b2 n C2 Y2

b3'n X 6:3 s }’.3

bn'n- -C'n- -Yn- )

calculated as illustrated in Eq. (6). The con-
sistency judgment for appropriate value of

n CR .

by was checked in order to guaran-
tee the consistency of the pair-wise compari-
son matrix as

()
(6)
(7)
CR £0.10 .
, then the degree of consistency
CR > 0.10
is satisfactory, however, if then

this indicates a serious inconsistencies.

AHP was used in two areas, namely, the buy-
er and the merchants. The procedure accepts
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the buyers’ perspectives as inputs based on

level by congruence and dissonance based on

criteria and sub-criteria towards the specific congruence measure is defined as

goal. A method for measuring consistency

1 :
0, = — Xi-,|log(ay) — logay.ay,
(8)
and dissonance as
1
Py = EZLI step(—log a;;log azay;) 9

Lk
where ' The congruence and

dissonance measure in Eqgs. (8) and (9) were
used together to detect and highlight outly-
ing judgments. An objective function was
formulated and minimized for total devia-

-

TD(w) =X, ;lzl(aij—:%)

']

=1
In Eq. (10), el
;>0andie{l,2,..,
w; andie{ n} | When

a;; >1 . .
. The estimated priority vector to

preserve the preference direction implies

TD2W) = ity T T (@i — )

is employed to cater for inconsistency
when TD (w) produces solution with higher

minimize[TD(w),TD2(w),NV(w)]"

a;;
tion (TD) between the given judgments

and the estimated weights Y was analyzed
with distance function defined by

(10)

wW: > W

: b W; < wW;

However, when 7ot
means that a priority violation has occurred.
To forestall this, a minimization of second-
order deviations TD2 given in Eq. (11)

v
&

w }

, (11)

number of violations (NV) in Eq. (12).

J. Nat. Sci. Engr. & Tech. 2017, 16(1): 1-18

12



AN ONTOLOGY-BASED KNOWLEDGE REPRESENTATION USING...

IMPLEMENTATION AND

RESULT

In order to demonstrate the product selec-
tion decision making model, a descriptive
shopping from an e-commerce site was
considered, which consisted of different
products from the e-commerce site. Each
product had several alternatives in order to
compensate customer’s interest. Customer’s
perspective concerning different products
were recorded and analysed. In that regard,
the geometric mean was calculated.

The domain ontology was created based on
the Owl. Figure 5 shows the Jambalaya rep-
resentation of relationships among classes
and subclasses. In Figure 5, the various clas-
ses were made to relate to show the class
hierarchy, various sub-class and relations that
existed in them. The domain ontology de-
scribed the properties and relationships
among classes and subclasses developed for
the products. Classes are represented as
nodes while slots were represented as arcs.

owl.Thing
Computer_Books Y
D Product_Selection_Process
HP_Laptop 0
il - .

Children_Books < A ik

D < - D

GCSE_Books < - OProdusts 4 A

— < =
Games_Books <

O 4 Basket

Payment_Methods D
Samsung_Laptap A D
Jis
5 b ) PaD
Acer_Laptop p 4 4 O
0 % q 4
q
Business_Baoks PoS
O 0
Reference/Books ATM

d Languagé_Books
D Internet_Books

Programme_Books D

Certification_Books

0 Toshiba_Laptop )

Figure 5: Jambalaya Relationships of Classes and Subclasses in Product Selection
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Analytic Hierarchy Process Analysis

The product selection decision making
model described in section 3 was imple-
mented using PriEsT tool to generate the
AHP pairwise comparison matrix, visualiz-
ing the level of inconsistency, and the tran-
sitive judgment. The congruence and disso-
nance measurement show the contribution
of individual judgments toward the overall
inconsistency of the pairwise comparison
metric (PCM) which were later used to de-
tect and correct inconsistent judgments.

¥ = 0.083

The overall congruence while

Consistent

. ® = 0.905
the overall dissonance . From

Figure 6, eight (8) criteria, namely, Price (P),
Quality (Q), Delivery time (Dt), Payment
method (Pm), Warrantee (W), Colour (C),
Discount (D) and Maker (M)) were com-
pared on the ratio scale. Figure 6 clearly
shows the level of inconsistency of each in-
dividual judgment by AHP. The congruence
and dissonance measures were plotted as bar
graphs against their respective judgments.
The most consistent, which were set of three
judgments were shown in small blue dots on
the blamed judgments.

Dissonance
Congruence

Price Payment_method [ Delivery_Time Warrant&

Quality Color iscount Maker
Quality 3 7 5 3 r 4 2 2
| ! I ;
Price 0.333 T § 3 5 r' 4 3 2
| : I
Payment_method | 0.143 0.143 0.143 0.2 02 0.333 0.143
1 1
Delivery_Time 0.2 0.333 6.993 0.5 0 143| 0.5 0.312
Warrantee 0.333 02 5 2 0 143| 6.993 5 |
Color 0.143 0.143 5 6.993 6.993 7 | 2 I
Discount 05 0.333 3 ' 2 | 0.143 0.143 0.143
Maker 0.5 0.5 6.993 32 0.2 05 6.993
1

Figure 6: Pairwise Comparison Matrix Showing Level of Inconsistency

From the product selection criteria given,
each judgment in Figure 7 was shown as a
connector between two nodes, while the
bolder side of each line describes the domi-

nating node. The preference of quality over
Warrantee and that of Warrantee over deliv-
ery time suggested that quality should be pre-
ferred over delivery time.
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Figure 7: Set of Judgments

Evaluation of APH Judgement

The AHP evaluation was done using Geo-
metric Mean (GM). The priority vectors
obtained using GM, EV, NCS, WLS, and
FPP were given in Table 2. The ideal rank-
ing possible for this PCM was P-> Q-> Dt-
> Pm-> W-> C-> D-> M. However, the
ranking order suggested by GM, EV and
NCS was P-> M-> Q-> Pm-> Dt-> W->
D-> C. Although, the judgment were found
to be transitive. The WLS method has vio-
lated the order of preference P-> M-> Q->
Pm-> Dt-> D-> W-> C for one judgment,
that is, E against G. FPP method also sug-

.\ method

[ pelivery |
Time

gested a different ranking order of P-> M->
Q-> Pm-> Dt-> W-> D-> C with one vio-
lated judgment. Figures 8 and 9 showed the
capability of PriEsT decision strength as an
interactive selection for any non-dominated
solution by plotting NV against TD and TD
against TD2. Any of the solutions having
NV > 0 were considered to be inconsistent
or less relevant. The FPP solution generated
more violations than GM, EV, NCS and
WLS. Figure 8 show a graph of NV against
TD. The results showed that the minimum
units of products is 2,452 and maximum is
3,574.
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Table 2: Elicitation Methods for the Pairwise Comparison Matrix

Method TD NV  TD2 vector
GM 318439 2 26722434 0286 0229 0.02 0.048 0.107  0.156 0.044 0.109
NCS 318165 O 27241967 0259 0.196 0.018 0.052 0.133 0.172 0.055 0.116
FPP 482.743 4 35358566 0.149 0.149 0.109 0.11 0.11 0.115 0.109 0.149
WLS 548438 4 27023995 0433 0.244 0.029 0.05 0.058 0.069 0.029 0.088
EV 440286 O 25351.086 0.288 0.242 0.017 0.039 0.11 0.17 0.041 0.092
GM= Geometric Mean
EV= Eigenvector
NCS= Normalized Column Sum
WLS= Weighted Least Square
FPP= Fuzzy Preference Programming
f w
4 O a
0
@m GM
+
B EV
B
@ NCS
w
2.67 0O WLS
” f
m FPP
0
1.33 4
= +
T B T
383.8 460.56 537.32

Figure 8: Total Deviation (TD) against Number of Violations (VN)
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CONCLUSION

This paper presented a model for selecting
product preferences with the aim to assist
customers in selecting the best products of
choice on the e-commerce website. An On-
tology-based Analytic Hierarchy Process
was used to provide consumers with the
decision support services for selection of
product preferences. Ontology was used for
describing products and their properties
meaningfully, such as, full details about the
products, warranty on goods, price, and dis-
count, etc. In addition, AHP was used as
requirement in order to select among simi-
lar products and services according to the
customer’s requirements. The proposed
intelligent system could help to solve any
shopping problem because it offers an
adaptive selection and optimal choice of
suggestions to the consumers.

The use of the modified AHP was very in-
strumental and mostly effective in solving
problems of complex decision making that
involves multi-criteria and alternatives,
which was compared to the work of Kabir
and Sumi, 2010. The extraordinary function
of AHP is in its time utilization, which is
reduced compared to other approaches.
However, selecting product preferences
would be better analysed with other fussy
logic combinations to achieve the best out-
come with respect to degree of satisfaction
and customer retention.
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