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ABSTRACT

Negotiation is back-and-forth communication designed to reach an agreement when two entities have some
interests that are opposed. It is a basic means of getting what one wants from others. The purpose of this
study is to incorporate the negotiation concept in an e-commerce platform in order to increase benefit at
once for the seller and the buyer.

In this paper, we will introduce a model of negotiation which allows the buyer to negotiate some product
characteristics, including price. The proposed model uses game theory to find a compromise between the
propositions of the seller and those ones of the buyer. The negotiation process is carried out automatically
on the seller’s side. In terms of quality and efficiency of this process, an experimental evaluation shows that
the proposed model allows reaching a win-win deal with a reduced number of operations. Thus, the buyer

stays in the same e-commerce website and therefore increases the sales of this latter.

Keywords: Automated negotiation, Decision making, E-commerce, Equilibrium, Game theory

1. INTRODUCTION

Recently, the use of Internet has changed
and people are increasingly spending more time
online, this, in turn, increases the possibilities to
engage in online shopping. Against traditional
commerce, the e-commerce offers multitude
services related to business activities using
Information and communication Technologies
(ICT), such as the purchase of products via the
Internet, payment of invoices, banking transactions,
purchase of services and soon. Despite these
possibilities, there are restrictions that prevent users
from taking advantage of e-commerce even though
they can view online catalogues on the Internet
with any browser, but without the ability to act or
negotiate any of product attributes such as price,
warranty or delivery date for example.

In [1], authors define negotiation is a basic means
of getting what you want from others. It is back-
and-forth communication designed to reach an
agreement when you and the other side have some
interests that are opposed. Likewise, authors of [2]
describe the negotiation as a process for which a
group of agents communicates with another group
in order to reach a mutually acceptable agreement.

In our pieces of knowledge, there lack e-commerce
platform that uses negotiation concept to achieve an

agreement between seller and buyer in terms of
negotiating some product attributes like reducing
the price for example. Certainly, there are many
search engines comparing prices for the same
product and return the lowest for users, but the
buyer has two choices against the exposed products
take or leave. So, he has no possibility to negotiate
price or attributes such a warranty, date delivery,
etc. Thereby, the buyer is lacking a tool to make the
best choice and maximizing his profits, this
constraint affects the seller as well as decreasing his
possibilities to sell products [3].

Although e-commerce is attracting more and more
people, the absence of negotiation may have limited
its full potential. Therefore, the idea of automating
the negotiation between the buyer and the seller
becomes necessary for the new generations of e-
commerce plate-forms. So that online shopping is
interesting an increasing number of researchers,
especially with the growing need to automate the
negotiation and make it intelligent in the e-
commerce platforms [4].

The negotiation is a complex task because is
influenced by ethics, social situations, and other
parameters. The research works attempt to study
negotiation according to different aspects:
descriptive, perspective, normative perspectives
(i.e. standardizing predictions), and hypothetical.
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Those aspects lead to different models, theories,
and negotiation procedure [5].

The purpose of our study is to explore the
negotiation and implement it inside the online
shopping process, precisely in the price stage.

The remainder of this paper is organized as follows:
Section 2 recalls some notions of game theory and
exposes the motivation of the use of this discipline
in our work. Moreover, it explains the role of the
method of Analytic Hierarchy Process for
providing a chosen tool. Section 3 exposes our
proposed approach for negotiation and decision-
making. Section 4 gives an example of negotiation
under different situations between seller and buyer.
Section 5 presents and discusses the results. Finally,
Section 6 concludes our paper and proposes a scope
for future work.

2. PRELIMINARIES

In this section we will address tools that
are useful to solve the problem of automated
negotiation, and then we will detail the choice of
these tools. As mentioned earlier in the
introduction, the aim of negotiation is to reach a
mutually acceptable agreement to participants. In
our work, we use game theory to reach this
compromise using Nash equilibrium [6] as the last
price offered.

The following is a reminder of some
notions and elements of the game theory and the
method of analytic hierarchy process [7].

2.1 Game Theory
Game theory is useful for mathematical

model in many fields in which conflict exists like
biology, psychology, political conflict, auctions,
bargaining [8], and computer science and so on [9]
[10]. It can be defined as the formal analysis of the
problems posed by the strategic interaction of
rational group agents pursuing their own goals. In a
mathematical discipline, it studies the situations in
which the fate of each participant does not depend
on its optimal choice but also on the choices of the
other participants and therefore are in a situation of
strategic interaction. Game theory is represented by
a game, a strategy, a group of agents and outcome
which is called utility. The following is a reminder
and a definition of the terminology used in game
theory.

The game is formed by players, actions and choices
that are called strategy, and a conduct which
reported payoffs. A group is a set of players N.

N= {I1,...... ,n}, for those players, let S, is a set of
all possible strategies. For a player i € N, the set S;
is the set of its possible strategies. A Strategy of
player i is s; . Possible strategies s; are called pure
strategies. The (S1, 82,81, Sp)  1s  a
combination of pure strategies of players. The
player gets a payment or utility when n players
choose the issue (s, S, S;, ***, Sp)-

Utility notation or payment function for player i

is defined as follows: u(s; s_;).

There are two kinds of strategies, pure and mixed
of strategies. Even a pure strategy can be viewed as
a special case of mixed strategy, however mixed
strategy is a strategy which is affected a probability
for all possibilities to play pure strategies s;. In
other words it is a probability vector that each
coordinate describes the probability of playing a
pure strategy, hence the notion of pure strategy has
a probability to be elected is equal to 1.

Consider the following sample of negotiation
represented in a matrix form given in table 1.This
game concerns two player, so we have:

N = {1,2} number of players.

The set of player 1 strategies is S1= {H; I; J}.

The set of player 2 strategies is S2= {A;B;C}.

The choice of player 1 of the Strategy H and the
choice of the player 2 of the strategy A provides a
payment function.

issue

Table 1 Representing Game In Matrix Form

Player 1
~ A B C
s | H |G| @¢d [ LD
21 @568 [ 12
AT T 100 @2 o

u (H, A) =(3; 8) and so forth.

Each player can choose any strategy; all strategies
provide a payment, the question that arises, what
choice must be made to maximize its payment
function and what strategy gets a better payment.
For example, the choice of the strategy H has a
probability of (1, 0, 0) to be elected like any other
strategy, on the other hand, if we assign to each
strategy of the two players a probability of being
elected, we have Therefore mixed strategies, the
game can be represented in strategic form or in
extensive form, the strategic form is called the
matrix of payments or a game in normal form ,
while the extensive form is represented as a tree
with nodes and vertices.
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The most taxonomy used to define a game are:

-Zero-sum games (strictly competitive) or Non-
Zero sum games.

-Complete information games or Games with
incomplete information.

-Two-player games or n player’s games.

-Cooperative games or Non-cooperative games.

In our case we exploit the latest one in negotiation

between seller and buyer.

It’s important to recall that the central and
most crucial notion of game theory is reaching an
equilibrium point, which is called Nash equilibrium
[11]. The mathematician John Nash generalize
equilibrium point for three to several players As
well as the existence of at least an equilibrium for
mixed strategies, in a global way, each game with a
finite number of strategies and a finite number of
player admits the existence of equilibrium. This
equilibrium is called Nash equilibrium in reference
to the mathematician John Nash.

The formula of the Nash equilibrium in pure
strategy is written as follows:

1i(s{,sZ) = pi(si, sZy)

It’s viewed as the point where players reach an
agreement reflecting the best pay-off for them, and
no one has the interest to deviate from this point
because any change can decrease the pay-off of
one of them [12].

Actually, pure strategies do not reflect reality and
it is not always possible to find a Nash
equilibrium, which justifies the choice of mixed
strategies in order to find one or more equilibrium
points to reach a mutually acceptable agreement
between the buyer and the seller. In terms of game
theory, any player has interest to deviate from this
point, it reaches the best gain it may have
conditioned the choice of the other player. The
adoption of the mixed strategy players converts the
utility u(s; s_;) into a payment expectation.

2.2.1  Algorithm for Equilibrium computation
Since the first steps of the game theory, the
computation of equilibrium in a finite game, in
extensive form or normal form with two players or
N players, is not an easy task due to the complexity
of the nature of the game and the strategies adopted
by players.

Searching algorithms to find equilibrium solutions
started at the same time as the development of
game theory. The algorithms used to find the Nash
equilibrium can take many forms: linear

programming approach [13], graph theory [14], or
algebraic approach.
In our study to solve equilibrium problem, we
applied the algorithm introduced by Lemke-
Howson, which is based on linear programming
approach. And since we are interested in the case
of two players, we use the following data to write
the system of the linear equation having one point
equilibrium as the solution.
* U; The payment matrix of the playeri, i € {1, 2}
and all elements of U; are positive.
* v and v, are two scalars.
*S1= {5, --,sm} the set of pure strategies of
player 1.
*S2 = {541, Sman the set of pure strategies of
player 2 with SINS2 =¢ ;.
*p={py - pmitand q= {qm+1, " men } ' are two
probability vectors.
Thus, the system to solve is:
ULg+r=wv1 (1
U, p+i=wl, (2
Where r= {ri, = rm} [, t = {tms1, =~ twin} Tand
r=0, t=0.

2.3 Analytic Hierarchy Process

The AHP is a method that structures a
complex problem to get the best choice. In 1980,
Thomas Saaty [7] presented this method. It is an
efficacious tool to deal with the complex decision
making, it helps the decision maker to establish
priorities and make the best decision by reducing
the complex decisions to a series of pair
comparisons. This method is based on building the
hierarchy, establishing the weight of criteria and
sub-criteria and writing the binary comparison
matrices for each level. In our case, we will exploit
this method in the profit of the buyer. He has the
possibility to make the right choice according to his
preferences and interests. The choice of this method
is elucidated during the development of negotiation
algorithm.

3. PROPOSED NEGOTIATION APPROACH

Making decision and negotiation is a part
in our daily life, particularly in purchasing products
and people increasingly use the Internet in order to
buy products. So how to improve this trading
between buyer and seller to negotiate and make the
decision?

Hence, our motivation is to offer the buyer
and the seller freedom to interact each other, an
ability to negotiate in order to agree and do the best
deal. An advantage for the seller is to be able to
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interact with several buyers at the same time and
each interaction is exclusive treatment, the buyer
offers a price based on their interests. Also
introducing the negotiation in conventional e-
commerce platforms, where products have fixed
prices, will make them more interactive and user-
friendly. The seller and the buyer are considered as
two players; therefore, the use of game theory is
justified because it’s a powerful tool providing
interactions between players. In the next, we will
expose how to achieve this.

3.1 Methods to Extract prices

The idea is to exploit the result of the AHP
method which provides weighted weights. These
weights are used as probability vector representing
the buyer’s strategies. Other elements extracted
from the e-commerce website are used to simulate
the seller’s strategies. All of this will be useful to
develop a model able to simulate a price
negotiation of product.
To develop data for the algorithm, consider a
product with many features and a percentage of
historical sales. All those information are available
on the website.
The buyer wants to acquire the best product
according to his preferences and financial
resources. The AHP method gives the buyer the
possibility to choose the best product. It provides
weighted weights by defining criteria and sub-
criteria, creating a matrix to compare the indicators
and other simple mathematical computation steps
that will not be detailed here. The xi coefficient
values provided is equal to 1. Those coefficients,
once they are sorted in descending order, are
transformed into a vector:

Furthermore, we use the historical percentage of
sales as a vector, then:

Y:(J’LJ’Z, ......... Vit V)
With TIL,y; =1
Now, we use those two vectors as mixed strategies
for the following matrix game which represents
offers and counter-offers proposed by the buyer and
seller:

After introducing the probability vectors,
the utility function converted into expected
payment, and is written as follows:

Table 2: Bimatrix game representing offers
and count offers

Buyer
Mixed strategies X4 X, s Xn
VI (ai1, bi1)| (a1, b1i) (ain, bin)
2 (az1, b21) | (a2, b2z) |-+ | (a2, b2n)
N
N L. -
3
Vn (anl, bn]) (anZ, an) c (ann, bnn)

{ XT(AY ); expectation payment for player 1
XT(BY); expectation payment for player 2

Where A4 and B are matrices of offers and counter-
offers of the seller and buyer respectively and X
and Y are two probability vectors seen above.
Consider the pair (e, f) which represent Nash
equilibrium in mixed strategies obtained by the
algorithm given in [13] and the best outcome profit
for the buyer and seller. We note that we are
interested in one point of equilibrium even though
it’s possible that more than one exist.

In the next step, to search for a consensus between
all values and all outcomes of matrix payments,
then we compute their average, so we have:

XT(Ay) + X" (By)
2

Pgp =

(@, B)
2

P[K]var =
Vi,j€EN

Pyg =
ai]- + bl]
2

The algorithm consists of the following steps:

1. Collect the indicators from the web-interface
where the products with different features are
exposed.

2. Apply AHP method on collected indicators. The
resulting weights are sorted in descending order and
used as vector probability X where:

X:(Xl,XZ, ......... X; ...’...Xn)
3. Use the historical sales and compute the vector Y
where: Y:(YLYZ, ......... Vi, yn)

4. Generate matrix of offers and counter-offers
proposed by the seller and buyer.

5. Generate the matrices A and B obtained from
payments matrix where A and B represent offers
and counter-offers of the seller and the buyer
respectively.
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6. Compute the average of expectation payment:

XT(Ay) + X" (By)
Pep =

7. Compute Nash equilibrium (o, f ) and its average
which is:
(o, B)
Pvg = o
8. Compute the average of all pairs on the matrix

payment and assign them to P[K],,,:

Vij €N P[Klyg, = 222

9. Sort all values obtained: Pgp, Pyg and P[K],ar
in order to send to the seller.

We assign Pgp, Pyg and P[K],,, to prices for a
product chosen by the buyer.

From these prices, three possible scenarios will be
exposed in the sequel:

* First case: If (Pgp) is in the first column and x;
has a weight greater than other values, then we sort
all the result of average values in the first column
of matrix (P[K]yar) and (Pgp). Then for every step,
we send prices obtained from expectation payment
(Pgzp) and the matrix payment (P[K],,.) to the
seller, until reaching (Pyg) which is considered as
the ceiling price by the buyer. If the seller refuses
the offered Pyg, then negotiation is failed.

The same algorithm is repeated in every column
containing x; with the condition it has the greatest
value compared to the other values of the weights
and Nash equilibrium exist in the same column.

* Second case: If no agreement is reached, the
negotiation is failed and the buyer has two choices:
stop negotiation or changing the values of weighted
weight. In this last choice, a new product is chosen
by the buyer and starting a new negotiation based
on the average of all values contained in the new
column that includes the greatest x;, even no Nash
equilibrium exist in this column.

We note all prices are included in the financial
range of the buyer.

3. EXPIRIMENTAL STUDY

On one hand, the buyer wants to acquire this
product with features such as color, internal
memory, camera, power, but his financial resources
are limited to between 350$ and 5508.

On the other hand, the seller offers several products
with different attributes but the buyer is interested
only in a few. All products are exhibited with their
attributes on ecommerce website; this offers the
possibility to negotiate prices. The seller and buyer
have different goals and constraints. The first aims
to maximize his profits and exposes a range of
prices and historical top sales of his products on the

e-commerce website. The second wants to buy a
product according to his preferences, despite his
limited budget, even that he can exploit the
negotiation tool offered by the e-commerce
website.

The execution of the proposed algorithm is done
according to the steps Spl to Sp8 below. Table 3
shows a summary of the products exhibited on the
e-commerce website.

Table 3: Feature cellular phones

Features | Color Memory | Camera | Delivery date
Phone 1 Black 32Go 18MP 2 Days
Phone 2 Blue 16Go SMP 6 Hours
Phone 3 White 8Go 16MP Week
Phone 4 Red 16Go 32MP 10 Days

According to this table, the buyer collects all
needed indicators to apply the AHP method in
order to choose the best phone.

In the follows, we present the matrices on which
the buyer was based for the automatic calculation
of the weights and thus to make a choice, color,
Memory, camera and date of delivery.

Table 4 Representing Values Of Color

Color
Black | Blue | White | Red
Black | 1,00 | 5,00 | 3,00 | 7,00
Blue | 0,20 | 1,00 | 5,00 | 7,00
White | 0,33 | 0,20 | 1,00 | 0,33
Red | 0,14 | 0,14 | 3,00 | 1,00
Table 5 Representing Values of Memory
Memory
32116 8 | 14
32 1,00 3,00 7,00 5,00
16 0,3311,00|5,00] 3,00
8 0,1410,20|1,00|0,33
14 0,201 0,33 3,00 1,00
Table 6 Representing Values of Camera
Camera
32 | 16 8 18
32 1,00 | 3,00 | 9,00 | 7,00
16 0,33 1,00 | 5,00 | 0,33
8 0,11] 0,20 | 1,00 | 0,14
18 0,14 3,00 | 7,00 | 1,00
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Table 7 Representing Values Of Date of Delivery

Date of delivery
10
2 Days | 6 Hours | One week | Days
2 Days 1,00 0,33 5,00 9,00
6 Hours 3,00 1,00 7,00 9,00
One week 020 | 014 1,00 | 3,00 WA A Y W O L . SR A (1 W, TR 000 o T
10 Days 0,11 0,11 0,33 1,00 300 320 250 200 520 520 245 200 520 300 230 190 480 295 230 |75
Figure 1:Representig simulation price in extended
Table 8: Shows The Ranking Of Phones Ordered By form
Their Performances Sp3)
Produ | Colo | Memor | Camer | Delivery | Weight The seller provides phone historical sales as an
cts r y a date ti t. Table 10 sh th t
Phone | 0.52 0.56 0.57 0.31 0.5465 advertisement. Table 10 shows the data.
1
Phone | 0.29 026 0 036 02204 Table 10: Summary ofweight.ed'weights and historical
2 sales statistics
Phone 0.11 0.12 0.24 0.04 0.1738 i
3 Product We'lghted Historical sales
weights
Phone 0.08 0.06 0.04 0.09 0.0539
4 Phone 1 0.5465 60%
Phone 2 0.2204 20%
Spl Phone 3 0.1738 15%
pl) ] Phone 4 0.0539 5%
Table 8 shows the ranking of phones ordered by
their performances. In this example, the result
of the weights is sorted in descending order by  Sp4)
the buyer from this table. Thereafter, the buyer From all obtained results, we write the matrix
and the seller propose their prices for each payments under two matrices 4 and B with
mobile phone and they simulate their offers and their probability vectors:
count-offers randomly under the condition that
the buyer’s price is lower than the price offered
by the seller. We note that the notion of time is 520320250 200
: 0.5465 1 (520 300 240 200
not taken into account. XTAY = | 0.2204 (0.60,0.20,0..5,0.05)
Sp2) 0.1738 |\ 520300 220 190
The matrix in table 9 represents prices of all 0.0539/ 1480295230175
phones exhibited in ecommerce website: 05465 | /220320250200
T ' 520300 240 200
XTAy = | 0.2204 (0.60,0.20,0..5,0.05)

0.1738 |\ 520300 220 190
0.0539/ ‘480295230175

Table 9: Simulation of Price Offered By The Buyer And

The Seller (Under Matrix Form) We recall that XTAY and XTBY are the expected
payment of the seller and the buyer respectively.

Products | 4 B C D Sp3)
IE g;gjﬁgj gég;ggj gj g ; ggj ggg 5 ;gj Our negotiation plate-form uses command-line
G (520:445) (300:250) (2201170) (190:]40) t001. Qf Gamblt sqftware [15] to compute Nash
H (480,400) | (295,240) | (230,180) | (175,140 equlhbrlum by using Lemke-Howson algorlthm.
And for the studied matrix payment, we have

This play can be represented in the form of a tree: the following result:
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pom»m

sennm

Figure 1: computing Nash equilibrium by using Gambit

software

The result is the optimal strategies which
provide the buyer and the seller the best deal,
even, it is not ideal to maintain this equilibrium
because it can coast the buyer much money,
consequently, the seller could maximize his
profits. The opposite scenario is also possible.
In other words, one of the participants will
follow his own interests and deviate from this
point of equilibrium. This situation can be
considered as the last resort of the negotiation.
In this case, the result of the gain obtained for
the buyer is 500$ while for the seller is 5208.
The average of those two values is assigned to
(Pne = 5108%) and is considered as a price ceiling
by the buyer. In addition, we compute the
expectation payments using weighted 200
weights and the percentage of historical sales.
Then we compute the average payment obtained
from matrix payment pairs and we sort all
obtained values. So we have:

Sp6)

The buyer expectation payment:

X=(0.5465,0.2204,0.1738,0.0539)
Y=(0.60,0.20,0.15,0.05)
XTAY = 371.6162.

The Seller expectation payement:

X=(0.5465,0.2204,0.1738,0.0539)
Y=(0.60,0.20,0.15,0.05)
XTBY = 416, 6445.

2751

The average of those two payments is:
Prp=394.13035 ~3948.

Sp7)

Using the matrix payments, the second step are
to compute the average of each offer and
counter offer of the seller and the buyer.

Table 10: shows the average of matrix payment

Buyer
0.5465 0.2204 | 0.0539 | 0.1738
0.60 510 310 215 175
0.20 485 275 210 167.5
0.15 482.5 275 195 162.5
0.05 440 267.5 205 1575

From the previous computation, we have five
possibilities of price for the phone chosen by the
buyer. Those prices are sorted and the minimal
value here Pgp = 3978 is sent to the seller. If
this price is accepted by the seller, therefore the
agreement is concluded. Otherwise, the next
minimum value P[k],.- = 4408 of possible prices
is
proposed to the seller. This process continues as
long as the proposed price is not accepted.
Where:
P[K]yar =222 nd K=3, 2, 1
If the last proposed price (Px:) is not accepted
by the seller, the negotiation fails. Then two
possibilities are presented:

Sp8)
* The buyer changes to other product preferences,

which imply affecting the same best value of
weighted weights to this last.

* The buyer chooses another seller and repeats the

same process. It should be noted the number of
negotiation round depend on the number of
possible prices offered. In the following, we
give a possibility of the situation mentioned
earlier. According to the new parameters, we
have the following expectation payments:

The buyer expectation payment:

X=(0.2204,0.5465,0.1738,0.0539)
Y=(0.60,0.20,0.15,0.05)
XTAY = 414.9931.
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The seller expectation payment:

X=(0.2204,0.5465,0.1738,0.0539)
Y=(0.60,0.20,0.15,0.05)
XTBY = 378.3244.

Here, the average is 386.5893 = 3878, the price has
changed. For this new value, we have one offer for
the seller respecting the financial range of the buyer
(300% and 5508%). In the same procedure, the buyer
sends the minimal price 310$ to the seller and if
this one accepts, the agreement is concluded.
Otherwise, the next price is sent and the outcome of
the negotiation is depending on the response of the
seller, however, the pressure of a failed agreement
is taken into account in his decision and this
procedure is reiterated while the financial range of
the buyer is respected.

In conventional e-commerce plate-forms, the buyer
has no control over prices. In the approach
developed here, the algorithm gives more option to
the buyer and at the same time offer opportunities
to the seller to sell more products.

5. DISCUSSIONS

The proposed algorithm is operational, the
buyer and the seller use the data exposed in e-
commerce website. Computing Nash equilibrium is
possible due to the offers and count-offer and
coefficients which are extracted from AHP and top
sales. All this data are used as finite game with
probability vectors. Also computing expected
payoff is possible by using vectors data.

The algorithm collects all this information, extracts
and sorts the prices and sends them to the seller in
order to accept or refuse.

In conventional e-commerce plate-forms,
the buyer has no control over prices. In the
approach developed here; the algorithm gives more
options to the buyer and at the same time offer
opportunities to the seller to sell more products. In
the related literature, many models and techniques
are developed; here we list a not exhaustive list:
Markov chain [16], genetic algorithm [17], multi-
agent technology [18] and the strategy of ranking
mechanism [19]. For the first concerning Markov
chain, it introduces time, interval price reservation
and the deadline, the result is suitable. For the
second technique which uses a genetic algorithm,
the model of negotiation is based on biology and
population evaluation and the result is based on
percentage errors. The multi-agent technology
needs proprieties such as autonomy, reaction and

pro-activation in order to find a consensus between
seller and buyer, which is not an easy task. And the
lastly, the ranking mechanism is based mobile
agents, and multilateral negotiation model which
does not require rational on behalf of the buyer and
seller agent, also the notion of protocols is

Introduced in this case, this notion is used in
heterogeneous environments, so it is important
protocols to unify communications between
intelligent agents before to start negotiation.

In our algorithm doesn’t use the notion of
time or protocols. We suppose the environment is
homogeneous, and if the negotiation is failed it’s
possible to choose other products evaluated by the
seller, which represent more opportunities to reach
an agreement. This makes the difference between
other works.

6. CONCLUSION

In this work, we have proposed a model of
the negotiation process to be integrated into e-
commerce platforms in the goal to keep the buyer
in the same website when he is not satisfied. The
buyer has a possibility to communicate with the
seller in order to reach a mutually acceptable
agreement concerning the price and other product
characteristics. This will increase the seller’s
benefits. The proposed negotiation process is done
according to three phases. The first one is the
feature extraction from information displayed on an
e-commerce website. The second resides on the
price proposals made by the buyer to the seller
according to his preferences and respecting his
financial range. Whereas the third one consists of
reach the desired agreement using Nash equilibrium
and analytical hierarchy process.
For this phase, the Lemke-Howson method is
explored for computing Nash equilibrium. We
experimentally evaluated the proposed approach
and discuss its interest.
For future work, we will investigate the multi-agent
system for designing a negotiation framework. We
also aim to study the economic impact once the
negotiation process is integrated into an e-
commerce platform by implementing the Gambit
software, since it offers the possibility to interact
with different programming languages and web
tools.
At last the buyer and seller will only have to input
some data and the intelligent agents will collect this
data and thus will begin to do their tasks of
negotiating and offer the best price for the buyer
and seller.
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