Electronic Commerce: a technological perspective

Ana Paula Rocha, Eug énio Oliveira

Faculdade de Engenharia, Universidade do Porto , NIA D &R -LIACC

{ arocha ,eco}@ fe.up.pt

Electronic Co mmerce plays an important role in today ´s business . We here present an overview of the techniq ues involved in Electronic Co mmerce , highlighting its advantages as well as challenges , sho w ing ho w distrib uted artificial i ntelligence can be used in this field . We also stress ho we co no mi c organisations are being affected bythis new paradigm leading to the establishment of Electronic Mar kets and Virtual Or ganisatio ns. We finish this paper byintroducing the reader to so me existing applications.

Electronic Commerce, Electronic Markets, Virtual Organisations, Intelligent Agents

1. Introduction

Co mmerce is the waycusto mers and suppliers meet at a certain place and a certain time in order to anno unce buying and selling intentions that eventuallymatch and successfully start business transactions. Due to innovations in infor matio n and co mmunication technologies of the past year s, time and space restrictions have been weakened and, therefore, those business transactions became easier .

In this paper we sho who w Electronic Co mmerce technology has changed the waytraditio nal business has been done, and enables the arising of new econo mical structures.

T his paper is organised as follo ws. Section 2 gives a brief definition of Electro nic Co mmerce and introduces the internet as a communicatio n technology support for this application field. Section 3 describes the artificial intelligence based methodologies, which enable and promote Electronic Co mmerce activity, and

Section 4 presents the new econo mical organisation structures which are emerg ing fro m the use o f the

Electronic Co mmerce facility . In s ectio n 5 so me examples of available Electronic Co mmerce systems are brieflydescribed . Finally, s ectio n 6 presents so me conclusions and a brief overview o f future research directions.

2. Electronic Commerce

A business transaction can be defined as a set of interactio n processes between participants playing different roles - custo mers , suppliers and eventually inter mediaries. T his transactio n is considered as complete when a trading agreement is made between custo mer and supplier, and the exchange of products or services takes place.

T he life cycle of b usiness transactions can be decomposed in three fundamental stages: inform ation , negotiation and exchange [ Wel l ].

i) Infor mation

T he mar ket environment is described, and relevant infor mation about participants has to b e made available . T his infor mation includes available products or services, their respective specifications, suppliers and deliver yter ms, as well as identificatio n of potential custo mers. Not ice that custo mer s can be stimulated through product infor mation.

T his stage result s in a list of potential partners in the market and their respective offers and demands.

ii) Negotiation

It consists in a decisio n-making proce ss where involved parties (c usto mer s and suppliers) jointly reach a space of possible solutions. Protocols and strategies must define such interaction. T his stage results in a matching pair of supplyand demand. In traditional retail markets, prices and other aspects of the transaction maybe fixed. In other markets, however, price value as well as other factors involved on the deal are subject to agreement between participants.

iii) Exchange

In this stage the transaction is done, goods or services are exchanged for (secure) payments.

Optionally, this stage includes after sales service and the custo mer satisfactio n evaluatio n.

T raditional co mmerce concer ns the establishment of business transactions where participants meet personallyin physical places.

T oday, the co nver gence o f new advanced co mputing and teleco mmunicatio ns technolo gies is radically changing the traditional co mmerce. Due to the rapid gro wth of network co mmunicatio ns, co mmerce participants are no w facing a new innovative and challenging wayo f doing business: the so-called Electronic

Comm erce . Electronic Commerce (EC) uses the infor mation and co mmunication technology enabling the electronic support and, optionally, the business transaction auto mation, at least up to the completio n of the negotiation stage.

Facing this new situatio n, where econo mic al str ucture is naturallychanging, the Portuguese go vernment has recentlycreated the National Initiative for Electronic Commerce [DR98]. It consists of a specialised commissio n wh o se aimis the stud yof regulations to applyto Electronic Co mmerce transactio ns, namelythe establishment o f legal la ws to applyto electronic documents and digital signatures, as well as electronic invoices and payments.

2.1. Advantages of Electronic Commerce

Due to the use of lar ge co mmunication networks, Electronic C ommerce enable s the spread of infor mation more widely in such a way that real co mmerce will be closer to the idealised commerce.

Efficiency will increase and goods will be provided at better prices (and other business features) due to increas ing co mpetition.

So me of the mo st important features that EC brings to today ´s business transactions can be summarised in the follo wing item s:

- Reductio n of costs for both cus t o mers and suppliers. C usto mers lo wer the cost to obtain infor mation about supplier´s offerings. Suppliers lo wer the cost to co mmunicate infor mation about their products to a large number of c usto mers.

- Permanent a vailability . Business transactio ns and infor mation displayare available 24 hours a day.

- Possibilityto reach a larger numb er of participants. Ever yo ne can participate in the E C , b y connect ing to the co mmunication network that suppo rts it. Generallythis participation is free, but in so me cases a previous registratio n could be imposed .

- Co mpetitio n is increased and co mmerce activities are decentralised . Due to the existence of a lar ge number of participants in a business transactio n, the co mpetition will be increased leading to better results. Co mmerce participants are not obliged to stayin a centralised place ; instead, they can be located in ver ydistant places although virtually theymeet each other in the co mmunication network infrastructure.

- Co mmodityis increased. C u st o mers are able to compare an incredible amount of value added products without needing to leave their ho mes.

2.2. Internet as a communication technology

Internet is beco ming the fir st global public co mp uter network that is accessible to all, easyto use and inexpensive. Its popularityand accessibilityhas radically increased the number of organisations ( individuals as well as large and mediumenterprises) doing business electronically. T he use of Inter net has the follo wing advantages:

- Accessibility fro many part of the world.

- Accessibility to any individ ual and co mpany(small or large).

- Easilyto use, due to the inclusio n of friendlyutilities managing po wer ful co mmunicatio n tools:

HTTP ( Hyper T ext Transport Protocol), HT ML (Hyper T ext Markup Language), WWW (World

Wide Web).

T here is confidentialityand securityissues that must be addressed before the Internet as well as any public co mmunicatio n network, can be used in large-scale auto mated business applications. Securing the

Internet has been a major challenge in the advancement of EC . Cr ypto graphyand related certification and authentication ser vices will playvital roles in this field.

Manyo f the organisations use the Internet to publish and maintain ele ctronic catalogues or even to auto mate their transactions. More advanced applications include the use of software agents designed to help the user in their business transactions. We will refer to this particular subject later on in this article.

3. Methodologies for Electronic Commerce

Search and Filtering

In Electronic Co mmerce, it is important to selectivelysearch for particular products and services. T he wide varietyin offering and demanding will mean that making the best choice will invo lve balancing of multiple factors such as price, availability, quality, locality, reputation, etc. Several techniques are emplo yed in the E C to help finding the mo st appropriate products or suppliers, namely: content based filtering (through keyword based search or extracting semantic infor mation), collaborative filtering (looking up to goods based in reported preferences of others with similar profiles) and constraint satisfaction problems (through satisfactio n of the hardest feature constraints). Softbots, so ftware programs especiallydesigned to look for focused infor mation in the web, have been used to implement those principles [Doo97] . Altho ugh our research group has been involved with this subject, it fall s out of the scope of this article .

Negotiation

Negotiation can be defined as a kind of decision making process where two or more parties jointly search a space of possible solutions with the goal of reaching a consensus [Gut98] . Specific protocols and strategies must support the negotiation process. A protocol comprises the rules o f the negotiation process, that is, the valid actions in that context. In E C , such protocols must be designed in order to encourage custo mers and suppliers to negotiate fairly, and to reduce unproductive strategic counter speculatio n as well as fraud. A strategy is a plan o f action that provides the maximisation of the participant´s utility function: which is the model o f its preferences, reflecting its self-interest and/or a desired social welfare.

Several protocols can be defined for negotiation, but we can consider two main mechanisms: take-it-or-leave-it mechanism, and auction mechanism [Wur98] .

T ake-it-or -leave-it is a simple mechanism where one participant (typical ly the s eller ) presents an offer to the other participant that can accept or reject the offer. If a rejection is got the first participant will anno unce another offer, if possible.

Auctions include an explicit set of rules deter mining reso urce allocation and prices on the basis of bids fro mthe mar ketplace participants. Auctions are emplo yed not onlyin electronic trading, but could also be considered an important co -ordination mechanismin other fields, e.g., in resource allocation. Different types of auctio ns are used, and we will refer only the most important ones. A fir st distinction must be made between open and sealed auctions.

In open auctions, bids are made public and the bidders kno weach other ´s bids. In sealed auctions, only the auctioneer kno ws all the bids. We will no w mentio n the mo st popular auction types [Fis96] , supposing that the auctio neer is the seller (if the auctioneer plays the role of the buyer the system behaviour will be symmetric):

- English auction (open auction)

Several bidders sub mit their bids involving values that must increase over time. All bidders kno w all the others´ bids. T he auction is finished when no more bids are sub mitted. T he highest bid wins and the winning bidder pays the bid it has anno unced.

- Dutch auction (open auction)

T he auctioneer posts the price to pay. T he auction starts with this high er price which is then gradually lo wered bythe auctioneer. T he first bidder who accepts the price wins.

- First-price auction (sealed auction)

Several bidders send their bids to the auctioneer. T he auctio neer awards the bidder that gives the highest bid. T he winning bidder pays the price bided.

- Second-price auction or Vickrey auction (sealed auction)

As in the first-price auction, several bidder s send their bids to the auctio neer. T he auctioneer awards the bidder that gives the highest bid. Ho wever, the winning bidder pays onlythe second highest bid price.

T he concrete choice of an appropriate auction mechanismdepends on the respective market situation:

whether bidders are risk-neutral, whether the auctioneer publicises infor mation about the value of the good, the number of bidders interested in the good, etc. For example, if there is a large number of bidders, the auctioneer will yield better results using an open auction mechanism because that will increase the price competition.

Communication protocols, Languages and Ontology

Electronic Co mmerce imposes ver y high demands in standardisation. It is still an open question ho w transactio nal ter ms should be univer sallydefined and who should manage their evolution. Co mmunicatio n facilities must be defined in order to allowheterogeneo us partners to successfullyparticipate in a given dialogue. T he co mmunication must be per manent and reliable, in ter ms of message transportation, as well as conveying the desired meaning of the message.

It is necessar yto create a mutuallyco mprehensible infor mation sharing language, a mean of describing and referring to the do main terms involved in the transaction process.

Co mmunication languages and protocols including KIF [KIF] and KQML [Fin94] are being used by several co mpanies in order to tryto standardise their application systems.

A protocol specifies the role of the message interchange. Moreover, participants on the transactio n must understand the meaning of the message contents. T hat is why theyhave to share co mmon ontolo gies.

In the EC co ntext, ontologyis a wayo f categorising objects representing goods such that they are semanticallymeaningful to all participants.

Agents and Multi-Agent Systems

Manyresearchers and commercial co mpanies have created intelligent agent-based systems that support various aspects of Electronic Co mmerce. Deliberative agents can be defined as problem-so lving entities that exhibit the follo wing properties [Jen96]:

- Autonomy : abilityto make decisions based on an internal representation or perception of the world, witho ut being controlled b ya central instance. T he agents control their o wn actions and inter nal states.

- Social ability : interact with humans or other agents in order to complete their tasks or to help others with their activities .

- Responsiveness : perceive their environment, and responds to changes that occur in it.

- Proactiveness : have goal-directed behavio ur and take the initiative when appropriate.

Agent technology may be an important method for participants in the E C to be able to cope with the complexity and lar ge volume o f co mmerce services, particularlyo n open co mmunicatio n net wor ks.

T he biggest advantage that agents bring is their ability to auto mate previouslymanual operations, e.g., agents can visit more web sites (that a particular person never has fo und, or does not have the time to explore) and gather more infor matio n faster. More sophisticated agents can also exhibit more advanced capabilities when carr ying out their assigned tasks: auto mated negotiation or even learni ng .

We might foresee the follo wing uses for agent technology in the EC framewor k :

- Custo mer s will emplo y so ftware agents to help them to identifyand locate products and services they require.

- Custo mer s and suppliers will empo wer their agents to negotiate electronically with other agents in order to buyand sell products and ser vices within this co mp lex multimedia infor mation trading system.

Ho wever, in order to engage humans to delegate to their agents ever ydayco mmerce tasks, agents must provide securityand privacy. T hat is the reason why generally agent-med iated co mmerce systems g i ve the human the possibilityto have final approval of what agents are agreeing to in his name.

Multi-Agent Systems (M AS) can be seen as a group of agents, wh ere each one can take specific and possiblyheterogeneo us roles within the sys tem . In an Electronic Co mmerce context, we can map the b usiness organisation str ucture in a M AS where agents playthe roles o f the several different business participants.

With the inclusio n of specific rules, it is possible to guarantee that particular agents fo llo w particular rules of behaviour, in order to defend the reputation of the all economical organisatio n.

In a MAS, tho ugh individ ual agents may be simplistic , the entire system ma y behave in a sophisticated and intelligent manner.

4. Electronic Commerce in use

Electronic Co mmerce principles are no w starting to influence economics organisatio n of all society.

New types of eco no mical structures can no w be identified, due to the proliferation o f EC: Electronic Markets and Virtual Organisations .

4.1. Electronic Markets

T raditional markets are economical p hysical loca tion s of exchange wh ere demand and supplymeet together. T he market place provides the location and infrastructure for the interactio n of the mar ket participants. T he rapid changes occurred in co mp uter science and infor mation technology enabled business organisations to reach new custo mers and open new markets in an electronic mar ketplace, called Electronic

Market .

An Electronic Market is the virtual mar ketplace where business participants ca n meet each other . It has to exhibit several roles [Col97] found in physical marketplaces , namely the a dvertising facil i ty, the s ynchronisation , the e nforcement of market rules and the satisfaction of b asic security requirements

( confidentiality possiblyb yencr yption ; data integrity; message authentication possibly b ydigital signatures or certificate mechanisms).

I mportant elements of an Electro nic Market include [Col98] :

- An ontology that specif ies the ter ms of discourse within the do main o f the market. It includes specificatio n for the products or services within the do main, as well as ter minology for quality, quantity, features, ter ms and conditions of business.

- A protocol specification , which for malises the types of negotiation, supported within the mar ket.

- A registry o f mar ket clients who have expressed interest in doing business in the market.

Electronic Markets can be seen as electronic environments where certain kinds of goods are traded under explicit trading conventions. T hese conventions impose explicit objective requirements to the ad mission o f goods and traders into the marketplace, and constrain the participant´s behavio ur to onlythose actions that are necessar yand sufficient for trading under those conditio ns.

4.2. Virtual Organisations

One of the areas where improvements are starting to be especiallyvisible, is the infor mation technology for supporting business practices. Infor matio n technologycan be help ful in providing infra structures like:

- Co mputer and co mmunicatio ns networks and associated intra, inter or local area networ ks;

- Large and distributed data bases

- Agent - based programming

We may define Virtual Organisation (VO) (identified as Virtual Enterprise b ymany authors) as a temporarynetwork o f independent co mpanies having several different roles (suppliers, custo mers, sellers and buyers) connected through a co mmunicatio n net wor k in order to share skills and co mpetencies to access new markets. Due to their greater flexibilityand agility, VO is capable of responding to rapidlychanging requirements.

T he VO life cycle can be decomposed in four phases [Fis96 ][ Fai97 ]:

- I dentification of Needs : conceptual design of the VO. T he VO description is product driven.

- Partners selection : rational selection o f the individual organisatio ns that will co mpose the VO, based in its kno wledge, skills, resources and availability.

- Operation : control and mo nitoring of processes between partners, including resolution of possible conflicts, and VO reconfiguratio n due to partial failures.

- Dissolution : breaking up the VO, and distribution of the obtained profits .

Virtual organisations can be characterised along several different axes:

- Scope of the activities: either single or multiple line

- Range of influences: local, national, regional, global

- Clients: organisation working for specialised clients or for the global mar ket

If we follo w M. Porter ´s organisation strategic analysis we mayask ho w is VO placed to answer the challenges of the mar ket:

- What is the level o f co mpetitio n between organisatio ns o ffering similar products?

A: VO introduces at this level a new paradigm: the possibilityof easily creating temporaryalliances with previo us co mpetitors as long as it is profitable for all of them.

- Ho wcan suppliers as well as custo mers influence and possiblyimpose a pressure on the

Organisation?

A: VO gives the possibility for custo mers and suppliers to be on the same side and create alliances to keep useful co mmon policies (concer ning pricing, quality, etc).

- Ho wdoes the organisation evaluate the risk of introducing new products in the market?

A: It is hopefullythat VO can earlydetect threads and dangers co ming fro mthe bad market reactions to both the introducing of new or the substitutio n of old products.

T hompso n and Strickland [T ho97] are responsible for what is called the SWOT analysis of current organisational and environment situations, regarding its Strengths, Weaknesses, Opportunities and T hreats. In which the Virtual Or ganisations is co ncerned, the results of the SWOT analysis is given belo w:

Strengths:

- high flexibility of operation

- high speed of transaction

- reduction of transaction costs

- reduction of investments for organisatio n develop ment

- minimisation of legal ser vices

- bringing into the VO the best co mpetencies of each partner.

Weaknesses:

- need of financial resources for the infor mation technology

- need of trusting all the VO members

- possibilityo f inclusion of unreliable organisations

- difficulties in identifying and/or punishing VO members causing failures

- lack of for mal supervision in transaction execution

Opportunities:

- fast reactio n on environment (mar ket) changes

- execution of the transaction despite barriers (laws, bureaucracy�)

- utilisation o f up to date methods and management techniques

- possibilityo f co-operation between parties unkno wn to each other before

- reaching ne wgroups o f clients

T hreats:

- inefficiency of technical equipment

- lack of laws regulating responsibility of the VO members and clients

- lack of clients’ and co mpanies’ readiness to use VO services

- psycholo gical resistance

According to this SWOT analysis, and co mparing both advantages and disadvantages, we tend to conclude that the SO part is stronger than the WT one and, therefore, VO gives a chance to get more competitive ad vantage on the mar ket.

5. Application examples

Several researchers and co mmercial co mpanies propose architectures that support various aspects of

Electronic Co mmerce. E C applications can be fo und in a varietyo f do mains, fro m the simple buyi ng and selling of goods to situations that require co mplex multi-participant negotiatio n and contracting. Belo w, we mention so me of the best known E C systems alread yin practice and available through the i nter net.

Amazon [AM AZ] is a virtual book and music store. Due to lowtransactio n costs, can offer a greater selection at lo wer prices than its p hysical-wor ld co mpetitors. It consists in a simple b uying/selling process.

BargainFinder [BARG] was the first merchant brokering shopping agent. T his system searches several music stores for lo west prices on CDs, and presents its results to the custo mer. Shopping is limited to s upplier s that subscribes to the system. T his systemis no longer available in the wo rld wide web.

Jango [JANG] is a systemthat perfor ms queries to merchant sites for its availability, price and related infor mation that is presented to the c usto mer . C u sto mer s can then co mpare merchant offerings. T his system is similar to BargainFinder, but with more product features to search.

Firefly [FIRE] is a system that suggests products to the customer based on reported preferences of others with similar tastes. T he system attempts to establish the custo mer ´s preferences in music styles and artists, and offer s a list of CDs that confor mto these preferences. It co mpares custo mer ´s product ratings with those of other c usto mers identifying the c usto mer ´s ^nearest neighbours~, and reco mmend s products that they have rated highly. T he system work s ver ywell after a small period of training. Ho wever, i t is limited to one retailer.

PersonaLogic [PERS] is a system that guides c usto mer s through a large product feature space, enabling to narro wdo wn the products that best meet their needs. T he systemfilters out un wanted products, and retur ns an ordered list of onlythose products that satisfy all of the hard constraints.

Tete-a-Tete [T ETE] is a system that tries to efficiently match c usto mer s´ needs with suppliers´ offers.

T his matching process will enco mpass not onlyprice, but also multiple ter ms o f a transaction like warranty, shipping time and cost, quantity, payment options and credit/loan options. It is an academic research system developed bythe MIT Media Laboratory.

Tap [T AP], Onsale [ONSA] and Aucnet [AUCN] are electronic auction houses developed for commercial use.

Tap uses an electronic open auction, based in the English mechanism, to sell airline tickets. Onsale sells refurbished co mputer and high-technolo gygoods, emplo ying also the E nglish mechanism. Aucnet [AUCN] is a remote auto auctio n conducted via satellite, where bidders can access periodic inspectors´ reports as well as photographs of the vehicles.

Kasbah [Cha96, KASB] is an agent-mediated electronic marketplace where users can create autono mo us agents that buyand sell goods on their behalf. Agents are placed in a centralised marketplace, where they meet potential b uyers or sellers and negotiate with themo n behalf of their o wners. Users give to the buyer agent a strategic direction that can be chosen fro mthree available ones: frugal, anxious and coolheaded, corresponding to an exponential, linear and quadratic function respectively for increasing its bid over time.

Each agent´s goal is to make the best possible deal , subject to a set of user constraints such as desired price, reserve price and a date bywhich to co mplete the transaction. Agents use a ver y limited message protocol .

Kasbah is an academic research system developed b ythe MIT Media Laboratory.

AuctionBot [AUCB] is an auctio n ser ver developed at the University of Michigan, which allo ws people to design agents to run, or participate in, auctions over a networ k. A selectio n of auctions types and parameter s are available for agents that create ne wauctio ns. T he agents presented in the system collect bids, get the result o f the auction and notifythe users b yemail notification.

Fishmarket [FISH] and Magma [T sv97] are others examples of agent-mediated electronic auctio n houses. Fishmarket tr ies to map the traditional fish market industr y, and uses Dutch auction mechanism.

Magma is a system where designed agents can trade several kind s of goods using the Vickreyauction mechanism.

Belo wwe present a table summarising these Electronic Co mmerce systems , identifying the methodologies alread y mentioned in section 3:

Information Negotiation Settlement

Bargain Finder keyword based

( merchant brokering)

¾ ¾

Jango keyword based

( merchant & product brokering)

¾ ¾

Firefly collaborative filtering

(product brokering)

¾ ¾

PersonaLogic constraint satisfaction

(product brokering)

¾ ¾

T ete-a-T ete constraint satisfaction

( merchant & product brokering)

¾ ¾

Kasbah keyword based

( merchant brokering)

take-it-or-leave-it

¾

AuctionBot

Fishmar ket / Magma

¾

auction

¾

T AP / Onsale

Aucnet

¾

auction

¾

Amazon keyword based

(product brokering)

¾ ¾

Note: p roduct brokering ˘ find what to buy merchant brokering - find who to buyfro m

6. Conclusion

EC is changing the wayb usiness is being done . T he rapid development of public and easilyaccessible network co mmunications has enabl ed the proliferatio n of EC. Ho wever the use of these public networks pose so me important problems that must be solved:

- Security of transactions, namely for electronic payments.

- Privacyin transactio ns infor mation. T he co mmunication infrastructure must support standard encr yption protocols that enable the privacy of the infor mation exchanged between participants in the

EC.

- Certification of participants. In order to ensure that all the infor matio n exchanged during the business transactio n is co ming fro m the tr u e participant s , digital signatures and certificat ion protocols must be used.

Intelligent agent - based systems can be used with advantage in the auto mation o f a variety of tasks in the

EC field, namely searching of infor matio n and negotiatio n. T he use of agent s´ technology introduces the problemof standardisation : a gents, as software programs, must co mmunicate and understand each other witho ut human inter v ention.

T he area of auto matic infor mation search has alread ybeen covered byseveral well kno wn agent - based systems emplo ying efficient artificial intelligen ce techniques (infor matio n filtering and constraint satisfaction) to both product and merchant brokering.

Negotiation is a lread yan available feature in so me agent - based systems . In which the n egotiation process for Electronic Co mmerce is concer ned , it sho uld be improved by using mo re co mplex strategies including multi-at t ribute utility theor y, distributed constra i nt satisfactio n and also learning techniq ues. Some of these research issue s are being addressed in o ur group (see [NIAD]) .

Since the technical infrastr ucture for EC has been our main c oncern in this paper we co uld not conclude witho ut stressing that all the efforts will be lost if the economical and business co mmunitydo not face this challenge. Manyenterprises have no w the chance to pushforward in wider mar kets where they ha ve no t been present before, but they also will meet new stronger co mpetitors.

Ref erences

[AM AZ] Amazon . URL: < http://www.amazo n.co m/ >

[AUCB] Michigan Internet AuctionBot . URL: < http://auctio n.eecs.umich.edu >

[AUCN] The Dealers Source For Used Cars . URL: < http:// www.aucnet.co m >

[BARG] BargainFinder . URL: < http//bf.cstar.ac.co m/b f >

[Cha96] Anthony Chavez , Pattie Maes . Ka sbah: An Agent Marketplace for Buying And Selling Goods . In

Proceedings o f the First Inter national Conference o n the Pra c tical Application of Intelligent Agents and Multi-Agent T echnology (PAAM ’96), London, UK, 1996

[Col97] John Collins, Scott Jamison , Maria Gini , Bamshad Mobasher . Temporal Strategies in a Multi -

Agent Contracting Protocol . Proceedings of the AAAI´97 Workshop on Using Artificial

Intelligence in Electronic Commerce, Rhode Island, July1997

[Col98] John Collins, Scott Jamison , Bamshad Mobasher , Maria Gini . A Market Architecture for Multi-

Agent Contracting . Proceedings of the Second Internatio nal Conference on Autono mo us Agents,

Minneapolis, May 1998

[Doo97] Robert B. Doorenbos , Oren Etzioni , Daniel S. W eld. A Scalable Comparison-Shopping Agent for the World- Wide Web . Proceedings of the First International Conference on Autono mous Agents,

Maria del Rey, USA, February 1997

[DR98] Diário da República, Nº 201/98, Série I-B, 1 de Setembro de 1998

[FISH] The Fishmarket Project . URL: < http://www. iiia.csic.es/Projects/fishmar ket/newindex.html >

[FIRE] Personalize Your Network. URL: < http://www. firefly.net >

[Fai97] Wolfgang Faisst . In formation Technology as an Enabler of Virtual Enterprises: A Life-Cycle-

O riented Description . Proceedings of the European Conference on Virtual Enterprises and

Networ ked Solutio n s , Paderborn, Germany, April 1997

[Fis96] K l a us Fischer, Jorg P. Muller, Ingo Heimig, A .-W. Scheer. Intelligent Agents in Virtual

Enterprises . Proceedings o f the First Inter national Conference on the Pra c tical Application of

Intelligent Agents and Multi Agent T echnology, London, UK, April 1996

[Fin94] T im Finin , Richard Fritzson Do n McKay , Robin McEntire . KQML as an Agent Communication

Language . Proceedings o f the T hird Internatio nal Co nference on Infor mation and Kno wledge

Management (CIKM ’94), ACM Press, November 1994

[JANG] Jango . URL: < http//www.jango.co m >

[Jen96] N. R. Jennings, P. Farantin, M. J. Johnson, P. OB́rien, M. E. Wiegand. Using Intelligent Agents to manage Business Processes . Proceedings of the First International Conference on the Pra c tical

Application o f Intelligent Agents and Multi Agent T echnology, Lo ndon, UK, April 1996

[Gut98] Robert H. Guttman , Alexandros G. Moukas , Pattie Maes . Agent-Mediated Electronic Commerce: A

Survey . Kno wled ge Engineering Review, June 1998

[KASB] Kasbah . URL: < https://kasbah. media. mit.ed u >

[KIF] Knowledge Interchange Format (KIF) . URL: < http://logic.stanford.edu/kif >

[NIAD] NIAD &R - Núcleo de Inteligência Artificial Distribuída & Robótica .

URL :< http://www.fe.up.pt/~eol >

[ONSA] Onsale . URL: < http://www.onsale.co m >

[PERS] PersonaLogic . URL: < http://www.perso nalogic.co m >

[T AP] Transportadora Aérea Portuguesa: Leilão Virtual . URL: < http://leilao.tap.pt/leilao/index.jhtml >

[T ETE] Tete-a-Tete . URL: < http//ecommerce. media. mit.edu/tete-a-tete >

[T ho97] T hompso n A. A. , Strickland A.J. Strategic management, concepts and cases . Irwin, Boston, M A,

1997

[T sv97] M. T svetovatyy , M. Gini , B. Mobasher , Z. Wiecko wski . MAGMA: An Agent-Based Virtual Market for Electronic Commerce . Journal of Applied Artificial Intelligence, special issue on Intelligent

Agents, Vol. 11, Nº 6, 1997

[Wel l ] Michael P. Wellman , JeffreyK. MacKie -M ason, Sugih Jamin . Market-Based Adaptive

Architectures for Information Survivability. Excerpts fro mProposal Sub mitted to DARP A/IT O.

URL: < http://www-personal.umich.edu/~jmm/papers/darpa/Surv_Proposal.html >

[Wur98] Peter R. Wurman, Michael P. Wellman, William E. Walsh. The Michigan Internet AuctionBot: A

Configurable Auction Server for Human and Software Agents . Proceedings of the Second

Internatio nal Co nference on Autono mo us Agents, Minneapolis, May1998