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Abstract: The business achievement among consumer via e-commerce is getting more important at the present time. In

this paper, we propose to make use of fuzzy logic with the aim to improve the search and cataloguing of goods
and services in Consumer-to-Consumer electronic commerce (E-commerce) portals (e.g. ebay). These portals
are the media through most the electronic transactions among consumers are conduced today. We suggest a
method that tries to adapt to users’ real needs. It allows to buyer carry out searches in an imprecise way and

to the seller to deal with catalogues of items (goods or services) described also in a lacking exactness way.

1 INTRODUCTION cilitate the search and inclusion of items (goods or
services) in catalogues. In this way, the accomplish-
In the last decade, the coming into sight and consol- ment of commercial activities between consumer will

idation of the World Wide Web, that involves the es- be strengthen.
tablishment of a competitive environment, has forced  The great number of portals dedicated to C2C
to the firms to develop their sites to a high level of e-commerce use lexicographic objects arrangements
sophistication and integration (Kowtha and Choon, and searches (i.e. mp3 player, laptop) or direct
2001; Laudon and Laudon, 2005) even allowing the searches of the desired commercial model (i.e. iPod
achievement of business all around the world (Tur- nano, Vaio VGN-SZ2HP/B). Once, a set of items have
ban et al., 2000). This fact has caused the appearancé&een found in the catalogue, they usually allow to give
of a new infrastructure to this new business paradigm a order to this set by means of the specification of the
known aselectronic commercée-commerce). It can  values of some characteristics (e.g. price).
be defined as any business that is transacted electron- These portals do not allow to us the search giving
ically (Cameron, 1997). The e-commerce processesonly a description of the item by means of the spec-
and technologies have introduced new ways of doing ification of a set of characteristics, theirs values, the
business (Chaudhury and Kuilboer, 2001). importance or relevance of these characteristics in our
Consumer-to-consumer (C2C) e-commerce re- search and even less do it in an imprecise way.
lates to any business where the transaction occurs be- The lexical search has the problem that if the seller
tween two consumer who negotiate trying to reach an does not mention in the item textual description an
agreement or compromise. In spite of the majority of important aspect when he includes it into the cata-
the commercial transactions are made in traditional logue, it will be more complex, difficult and possibly
ways yet, many consumers and firms which use In- unsuccessfully the search. Other characteristic which
ternet to perform commercial activities are appearing defines these kinds of searches and arrangements is
and they are obtaining benefits they could not obtain the use of synonymous of the entry given by the user.
using traditional ways. Nowadays, C2C e-commerce Then the search engine could find and show items
portals are reaching a big summit but the full devel- whose category is totally different with the category
opment of these portals and their use needs the de-of the item that user is searching. This problem ap-
velopment and/or integration of methods which fa- pears because in the textual description of these items
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have been used synonymous. This could cause that
user do not find quickly what he really wants and he
leaves the search. In this kind of portal stancebay
(Ebay, ), which is the most used, fsoogle (Froogle,

), which has a big search engine.

Others portals, as the SpanigbmpragCompras,

), add improvements such as the items arrangement
by mean of a common and important characteristic

and the search by mean of a filter which is usually the

price.

The search based on commercial models force to
the user to have a high knowledge of the market of
the item category. He must enter the model that he
desires. This is the most precise method of search,
but only a little group of users could use this portal
successfully. This fact decrease the number of possi-
ble buyers and makes the portal less attractive, so the
amount of sales the portal could obtain will decrease.

In this paper, we propose to make use of the fuzzy
logic to allow to the user describe items giving theirs
characteristics and values in an imprecise way and we
suggest a method to make searches more precise. It

categories are well determined and that the char-
acteristics which define to each category will be

useful to distinguish the items belonging to that

category. An important part of the portal success
depends on it.

e Seller: He enters items into the catalogue which
could be obtain in exchange for payment by buy-
ers. Seller will describe each item by means of a
characteristics set which will be used to catalogue
it. Seller must put so much emphasis as possible
defining the object since it will be easier find a
buyer. Moreover, the sellers choose the way the
item will be offered, that is by means of auctions

or directly sold to the first buyer.

Buyer: He enters a specification of desired item
and makes a search with the aim to get a list of
items recommended. A specification consist of a
set of characteristic, the values of that characteris-
tic desired and the importance or relevance asso-
ciated to each characteristic.

Due to the different users that interact with the

has been designed to satisfy the users’ needs with theportal and the different way to do it, any suggested
aim to carry out searches more extensive and detailed.portal design should consider the following points
The remainder of the paper is organized as follow. with regard to the use of characteristic and values:

Section 2 shows how is the interaction with the portal
and the users’ requirements with regard to the search
and cataloguing of items. In Section 3 how to cata-
logue an item and how the search process is carried
out will be detailed. An example will be presented
in Section 4. Finally, the conclusions obtained dur-
ing the design and development of this portal will be
presented.

2 PORTAL REQUIREMENTS

The portal suggested in this paper will be used in C2C
e-commerce. It will allow to catalogue and search
items through the specification of their characteristics
and theirs values given in a imprecise way. Also, we
allow to associate information about the relevance of
each characteristic according with user’s preferences.
In this way, we try to obtain a list of items arranged
that will be given to the user as a recommendation.
This allow to the buyers to find easier what they are
searching.

To establish the users’ requirements, first we
should determine what users are going to interact with
the portal and how they will do. In this sense it can be
distinguish three different users:

e Administrator: He manages and defines the dif-
ferent items categories and the characteristics of
each category. Administrator should check that all
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e The administrator may define a new class of
items. To do it, he should determine a new class,
the characteristics that define to this class and the
range of values that they could take.

The administrator may modify one class previ-
ously defined, adding or removing characteristic
and re-defining the range of values that these char-
acteristics could take.

°

The sellers may define the item they insert into the
catalogue easily using non precise values. In ad-
dition to this they should take part in the definition
of items classes and the characteristics and values
that define them.

The buyers may give specifications in which the
values the characteristics take are given in a natu-
ral way for them, usually in a non precise way.

The buyers may associate weights to the charac-
teristics in order to increase or decrease its impor-
tance or relevance when a searching is carried out.

The buyers may use values ranges of a character-
istics when they make a search. The use of ranges
increases the amount of objects closed with the
object desired.

The suggested portal will include others important

features of C2C e-commerce portals (ebay) such as:

o It allows to make lexical searches and by commer-
cial models.
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e |t incorporates a message service to allow the  We need a representation which allows all the pre-
communication between users. For example, it viously mentioned values to be described. This repre-
will be used when a user need to clarify different sentation must have the following properties:

aspects of a particular item. e Mixed, it must allow to represent vague and pre-
e It includes a register and manage users system cise values. The human mind presents this dual-
which associates each nickname to a real user. ity. The uncertainty could appear when a numeri-

This information will be used to allow to users get cal characteristic is valued in an approximate way
in touch or communication with. or several values are used to value a characteristic
e It allows to control items sale or auction time. because its precise value is not known.

e It has a system of users votes with a double aim, ® Flexible, it must can hold any value used by the
on the one hand to associate to each user arespect User (administrator, seller or buyer).
of the community rate, on the other to know the e Computable, it must can be manipulated by a
prestige of each one of the users inside the com-  computer program.

munity that uses the portal. We will make use of the trapezoidal function used

e It registers the sales of the portal with the aim to in the fuzzy logic field. This function has four param-
allow to the administrator use this information to eters(a,b,c,d) and it allow us to represent the con-
improve the detail of some categories items. crete and fuzzy values. The interyalc] establishes

We must point out here, that the specifications and the set of values that belong to the fuzzy value in a
descriptions are acquired directly from the users. In grade equal to 1. The valués b) and(c,d] establish
the next section, it will be explained how to allow this the values that belong to the fuzzy value in a grade

freedom when they communicates the characteristics/ess than 1.
and values. The parameters used to represent each of the types

of characteristics before mentioned can be consulted
in (Castro-Schez et al., 2004a).

Next, we must establish the method to insert and
3 CATALOGUING AND search items in the portal. Before explain how is car-
SEARCHING ITEMS ried out the insertion and search of a item into the

catalogue, we need to define some previous concepts.
The main feature of the suggested method is that it

gives license to the sellers when define anitemandto3.1  Previous Concepts

the buyer when specify the characteristics of the item

which they want to search. Therefore, they could use A catalogue, noted as, is defined as a set of classes
the following data types, which we have considered of jtems,C;.
to be the most common (Castro-Schez et al., 2004b):

e Continuous or numerical, they can take values in
the scale of real numbers (e.g. the house surface
in m? or the price of a house).

e Graduated or ranking, they only can take values
from a finite set of values (e.g. the number of
rooms of a house or the house condition). Ci={en &, 63,... &}

e Ordered-discrete or ordinal, they can take literal Each clas< is defined by a set of variables or
strings as value. However, these values can be characteristic¥c, (from now we will refer to them as
arranged according to some judgement (e.g. the variables) so that:
district where is placed a house, it can be arrange Vo, ={Va, V&, V2,... M2}

A% . . Ci Gi' VG Vg VG
having into account where we prefer live).

- j i _
« Unordered or nominal, they can take any sequence 'rl'he r\:?rtliz\i/blefwi? gh‘ﬁ: de}flne &ilncé?figrl rr?tlijsttinbeth
of words as value and it is not possible arrange epresentative ot it, being of use erentiating the

them because there are infinite possibilities (e.g. itemse; that .belon_g to the sarnfa_claﬁ € C') )
the street in which is located a house). Each vanable/(J:i has a definition domain where it

C:{Cl, Cy, Ca,. .. ,Cn}

A catalogue is a not static element. The classes
that define it are not definitive and can be added, mod-
ified or removed from it.

A class consist of a set of itenes, that is:

o Boolean or logic, they can take only two values, can take values, we note it BDV¢, . This setDDV(,
i.e. Yesor Not (e.g. if a house has connection to determines the values that can take an otggof the
Internet or not). classC; according to the variablq';.
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The definition set of a variabk%i, DDVCJi is de-
fined as:

DDVéi:{Ajlv AjZ, Aj3,. .. A]k}

with Aj; being a fuzzy set defined by means of a trape-
zoidal function with parameteis b,c andd. These

The use of ranges is allowed in continuous, grad-
uated and ordinal variables. To give a range in contin-
uous and graduated variables the user must insert two
values, those that define the limits of the range. To
use a range in ordinal variables implies to enumerate
of set of literal that the user wants in his ideal object

value that they represent.
The definition set of a class, noted BBV, is
defined as:

DDV, ={DDV;, DDVZ, DDV¢,... DDV

We can associated with the catalogue¢he cata-
logue definition domain set, we noted it@BV,-, and
we define it as the union of the definition domain sets
DDV, of eachC; € ¢, thatiis:

n
DDV, = | J DDV
i=1
In this paper, it is not important the way of ob-

taining these sets¢ and DDV,, though we show
how could be acquired ea¢h andDDVg,. We sug-
gest make use of a semi-automatic method to acquire
the variablesvc,, together with the values the vari-
ables can takBDVc, from an expert human presentin
(Castro-Schez et al., 2004a). We may use this method
for eachC; € ¢ and obtairDDV,-.

3.2 Assessing Similarity

Initially, the seller or the buyer must give a detailed
description of the item to be inserted into the cata-
logue or searched to be bought, respectively.

The description of such item, noted as con-
sist of a set of features that it has or should have
(V ={v1,V2,...,w}) and the set of value§,, each
featurey; could take(C, = {C,;,Cy,,...,Cy })-

Moreover, the variables that are used to describe
the itemo; could have not the same importance for the
seller or buyer who describes it. They has to indicate
the importance of each variablgin V (vv; € V).

Therefore, the description of the iteopnmust as-

sociate to each variables a importanceR,, that es-
tablish the importance that it has for the user that vari-
able. EaclP, takes his value from the intervl, 1)).
The greater the valug, the greater the importance of
the variablev;. This allow to pay major attention to
those variables more important for the user when the
search is carried out (Castro-Schez et al., 2005).

To give more freedom to the user at the moment of

making searches, the user can include in the descrip-

tions of the item ranges of values. This option is not
available for all the types of variables.
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The itemo; description quality will allow to car-
ried out searches more or less precise and find items
similar tog; into the catalogue. In this way, the search
can be adjusted in the catalogue to the real needs of
the user.

We must search the items into the catalogubat
will be more similar to the iteno;. It implies to search
into each clas€; of the catalogue (VG € ¢).

The definition domain set of a cla€s i.e. DDV,
establishes a space of reference in which are placed
all the itemsej that belong to the clasgj(€ Ci) (see
Fig. 1).

Figure 1:C; space of reference.

To search into a clas§;, implies to access to the
space in which are defined the items belonging to this
class PDV;) and study the proximity of; with the
itemse;j that are placed in this space; € Ci). The
itemse;j closely located to the item will be the can-
didates for being bought. On the other hand, if we are
cataloguing the itero;, we will make it in the clas€;
whose items are closest to it.

As it can be observed, the search implies to study
the distance between each item of the spacegj,e.
and the iteno; depending on the set of variables used
for defining both items. Therefore, it is necessary to
use a measure that provides the above mentioned in-
formation to us and that could be used in a uniform
way without depend on the variable type.
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Since all values that a item takes depending on a  To make more efficient the search we could de-
variablev; are represented as trapezoidal numbers, thetermine a subset of classes (9 C ¢) in which to
local distance between two itenes and o; accord- carry out the search. The setwill consist of classes
ing to a variablev; could be assessed by means of C; belonging toc that possess a number of variables
a measurement based on the calculation of the arescommons to the specificatian great than mearty.
existing between the two fuzzy values,andB that Thatis,
take these itemsg; ando;, respectively, in the vari- NG NV > 1
ablevi. Such measurement and its properties was sug- G - )
gested in (Castro-Schez et al., 2004a) and we referto ~ Moreover, the user could also s_elect the class into
it asd(ej,0;,vi). In this paper, we use the normalized the which he want to searc;. In _thls case, the user
measurement of distanm(ej7oi’vi) (Castro_SCheZ should use the variables that define to that C’{@SS
etal., 2004a), however, any measdithat establishes
the proximity or separation between fuzzy sets rep-

resented by means of the above mentioned functions4 AN APPLICATION EXAMPLE

could be used.

The global distance between two itegysandoi is  This section show briefly the application of the search
calculated as sum of the distances local between thosemethod suggested to an example.
items according to the set of variables used to define  The user selects the class in which is interested,
both items. That s, ifj € G ando; is described by rent housesand studies the variables that define to
means of set of variables that we ddlithen we must  this class with the aim to value hideal item o;, ac-
have into account the set of variabMs\\;. Inthis  cording to this information. For this case, the set of

point, we suppose that both sets have the same termivariables that are used are shown in Table 1.
nology. If this was not the case, a method must be

study to obtain it. Table 1: Variables that define rent houses class.
The global distance between two objeefgwith . :
. Variable Type Value range| Domain
gj € G) ando;, noted adD(e;j,0;), will be calculated BlEe | ConRRiiouS Yes 100,700
as: Rooms | Graduated Yes 15
District Ordinal Yes 1.4
Internet | Boolean No
D(ej,0)= > dn(e0,vi) xRy (1) Street | Nominal No
YW eVNVg

) ) % The definition domain of theéPrice variable is
The importance associated to each varid)lds shown in Fig. 2.

considered in this calculation.

Once the distance betwegm with each item Less than 200 Between 300 and 400 Greater than 500
ej € G, D(gj,0), has been calculated for all classes
of the catalogue¥C; € ¢), the system returns a list
arranged by the distance value with a set of items clos-
est too;. The recommended item will be the one with e
the lowest distance value. ‘ ‘ ©

100 200 300 400 500 600 700

The searching process in pseudocode is the fol-

lowing: Figure 2: Definition of théPrice. variable.
o Input: ¢, o (V={v,vo,...,ul, The user values each variable and associates to
Cy ={Cy.Cy,...,Cy} and each one a importance grade (see Table 2).
R/ =i {PvlaPVZa”'vPVk}) .
e Qutput: £ ={e,...,6} | §€C and G ec. Table 2: Description of the user item,
1. For each Giec do Variable Value Range| Importance
) , Price | (300,400,400,500) No Maxim (1)
F h G
(3) gl ealc te’ S o Rooms 3 No | High (0,75)
b culate D(ej,0), District [1,3] Yes Low (0,5)
2. Arrange ej according to the value D(ej,0) Internet Yes - High (0,75)
in .. Street Altagracia - Low (0,5)

3. Recommend the object e with the | owest
val ue D(ej,0;).
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e

-alcazaha

Menu

Recordar clave

El propdsito general de esta web &5 porporcionar un mercado virtual abierto al gue puedan

conectarse ¥ asociarse libremente cualquier proveedor o comprador Que |o desee. La

Ayuta plataforma desarrollada permitiré que agentes software interactien y negocien con

L autoridad delegada de sus usuarios, para comprar, vender o encontrar productos o servicios

ogin especificos. Ademas se pretende proporcionar un entomo de agentes de comerncio

Usuario: electmonico adaptable a erpresas pequefias ¥ a compradores particulares. Laidea es poner
m-n_m @ prueba el sistema en el ambiente universitario, y ofertado de forma gratuita a diversas
Passwaord: ermnpresas de la comunidad de Castilla la Mancha, para extraer feedback y conclusiones que
! permitan su mejora v la definitiva adaptacidn e implantacidn futura al mundo empresarial.
Cookies: r

Lagin J Registro

El mercado desamollado actualmente solo permite la interaccidn entre personas, no obstante

se espera gue en el futuro sean agentes software |os gue puedan participar como

Enlaces compradores o vendedores ¥ gue Io hagan bajo condiciones de equidad. transparencia v
vivacidad comparables a las gue se puedan dar en un mercado real
ucLmM
ES1 | UCLM Esta primera propuesta de portal ha sido desarmllada con fondos del proyecto de
Creto

Correo universidad

Table 3: Items of rent houses class.

inwestigacitn e-Pactos (ref. PACOG-0141) financiado por la Consejera de Educacidn v Clencia
de |a Junta de Comunidades de Castilla-La Mancha vy es el resultado del Proyecto Fin de
Camera del alumno D. Antonio Gallarde Mendoza dingido por el profesor D, José [esis Castro

Sanchez.

Figure 3: Portal’s screen capture.

Table 4: Local distanced(ej, 0, V¢, )-

5 CONCLUSIONS

After, the user has given this information that de-

House | Price Rooms | District | Inter. Street House | Price | Rooms| District | Inter. | Street

G vt i v v v e 0,13 0,5 0,25 0 1

e 550 5 4 Yes | DelaRosa & 0,25 0,25 0,25 1 0
a= 500 & 0,08 0,25 0 1 1
b =550 e 0,01 0 0 0 1
c=550 &5 0,08 0,25 0 0 1
d =600

e 200 2 4 No Altagracia

e 300 4 2 No De la Luz

e 350 3 3 Yes Pilar €4(0,51),e5(0,77),e1(1,14),e2(1,32),e3(1,52)
S:igg The application recommends to rent the item
c=350 since it has the lowest global distance valQgb1).
d =400

=3 500 4 1 Yes Postas

fine his ideal item (Table 2), the system proceeds 10 |n this paper, we have suggested a new method based
search similar items into the classital housep on fuzzy logic to catalogue and search items (goods
If we suppose that the items which are stored in or services) in a C2C e-commerce portals. It allow to
the portal under the clags (rent housepare those  the buyer to carry out searches in an imprecise way.
that show in Table 3. The values in cursive are ap- The seller may insert items into the catalogue in fuzzy
proximate values, and we show how they are defined terms.
by means of a fuzzy number. Recently, agent technologies are being applied
The local distance between the itenand each  to e-commerce where a personalized, continuously
item e; from the clas<; (gj € G), i.e. dN(ej,oi,vé) running, semi-autonomous behavior is desirable
for k=1to 5 are shown in Table 4. (Guttman et al., 1998; He et al., 2003). The agents
Next, we calculate the global distance between could be integrated easily in this portal. It will be our
eache; ando;, applying Eq. 1. The following ordered = main research for the future.
list is obtained: The prototype of the suggested C2C e-
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commerce portal based on fuzzy logic has been
put at the following web address (see Fig. 3):
http://apps.oreto.inf-cr.uclmes/e-al cazaba/
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