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Automated Mechanism Design for B2B
e-Commerce Models

W.K. Chong, E.M. Tadjouddine, M. Shafaghi and B.L. Tan

Abstract-Business-to-business electronic marketplaces (B2B
e-Marketplaces) have been in the limelight since 1999 with the
commercialisation of the Internet and subsequent “dot.com”
boom [1]. Literature is indicative of the growth of the B2B
sectors in all industries, and B2B e-Marketplace is one of the
sectors that have witnessed a rapid increase. Consequently, the
importance of developing the B2B e-Commerce Model for
improved value chain in B2B exchanges is extremely important
for SMEs to expose to the world marketplace. There are three
research objectives (ROs) in this study; first (RO1) to critical
review the concepts of the B2B e-Marketplace including their
technologies, operations, business relationships and
functionalities; second (RO2) to design an automated
mechanism of B2B e-Marketplace for Small to Medium Sized
Enterprises (SMEs); and third (RO3) to propose a conceptual
B2B e-Commerce model for SMEs. The proposed model is
constructed by the analytical findings obtained from the
contemporary B2B e-Marketplace literature.

Index Terms-B2B e-Commerce; B2B e-Marketplace; SMEs

I. INTRODUCTION

B2B e-Marketplace, as one of the major trading platforms
brought about by the Internet technologies has made a
significant business contribution, especially to SMEs. The
larger organisations are taking advantages from the vast array
of suppliers/buyers via the B2B e-Marketplace [2]. However,
SMEs who are keen to compete in the electronic environment
remain concern as how their businesses can gain benefits
from B2B e-Marketplace. With significant online and offline
publications from both academia and industry [3, 4], there is
a growing awareness of the contribution from B2B
e-Marketplace in the global environment. Nonetheless, there
is a lack of understanding of the issues associated with
performance of B2B e-Marketplace. This study is intended to
develop an interoperable B2B e-Commerce model for SMEs
that wish to adopt a proactive approach in the use of
Information and Communication Technology (ICT) for
business efficiency and competitive advantage, and those
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who wish to explore the Internet technologies for business
activities.

The paper has four main sections. First, we outline the
motivation and main purpose of the proposed B2B
e-Commerce model for SMEs. Second, we review the
concepts of B2B e-Marketplace. Third, we describe the
designed mechanism and the proposed model. Finally, key
findings are presented and the implications for future
research are discussed.

II. WHATIS A B2B E-MARKETPLACE

B2B e-Marketplace has been in the limelight since 1999
with the commercialisation of the Internet and subsequent
“dot.com” boom [1]. However, [5] first discussed this
concept years before, recognising technology advances
would allow multiple buyers and sellers to link via electronic
communication networks. To provide an overview of works
in the B2B e-Marketplace field and providing a model
organising the B2B e-Marketplace literature, the research
model covers the main idea, B2B business relationships,
essential technologies of B2B e-Marketplaces, relationships
with SMEs and their operation in Asia B2B markets (see
Figure 1).

Essential Technologies B2B Business
of B2B e-Marketplaces Relationships
\ Main Idea: /
/ Benefits, Impacts \
SMEs and B2B Operations of B2B
e-Marketplace e-Marketplace

Figure 1: Conceptual Model of B2B e-Marketplaces

A. Main Idea

B2B transactions over public and private sectors uses the
Internet as a delivery vehicle for transactions including;
financial transfer, on-line exchanges, auctions, delivery of
products and services [6]. Many practitioners are predicting
B2B e-Marketplace to have a massive growth and majority of
the organisations will have to give consideration to be
involved with B2B e-Commerce. Referring to Figure 2, B2B
consists of three main elements and the e-Marketplace
performs the main tasks such as sourcing, automated
purchasing, and processing to facilitate the sellers and buyers
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to do business transactions.

Figure 2: B2B e-Marketplaces Source adapted from [7]
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[7] stated that B2B e-Marketplace refers to the exchange
of information, products, services and payment via the
Internet between buyers and sellers. B2B e-Marketplaces are
typically defined as inter-organisational information system
through which multiple buyers and sellers interact
electronically to identify potential trading partners, select
them and execute transactions [8]. [3] argued that, B2B
e-Marketplace is able to remove some of the inefficiency of
traditional business functionality and allow partners to
streamline their marketing activities by sharing information
instantaneously.

According to [9], B2B e-Marketplace builds value
propositions based on three elements: (1) increased market
efficiencies, (2) increased supply chain and; (3) new value
creation. Increased market efficiencies occur as B2B
e-Marketplace uses the speed and transparency of the Internet
to intensify competition, bringing prices closer to theoretical
equilibrium. Increased supply chain efficiencies occur as
B2B e-Marketplace provides increased visibility across the
supply chain, facilitating improved demand forecasting,
inventory management, and production planning. New value
creation occurs as B2B e-Marketplace promotes
collaboration and allows increased information availability.

Many scholars and professionals are of the view that B2B
e-Marketplace have improved and enhanced the extent of
B2B e-Commerce activities; in particular in SMEs. A recent
study [10] is indicative of the fact that SMEs have started to
respond positively to the changes brought about by the
Internet technologies. While the main concerns of SMEs are
related to the generic SMEs characteristics of limited
time/resources and expertise, B2B e-Marketplace provides a
favorable environment for SMEs to lower operating and
marketing cost, better opportunity to promote their
products/services, enriching their overall marketing
communications mix.

B. B2B Business Relationships

The development and use of B2B e-Commerce enabling
technologies in e-Business environment have been in
existence since the late 1970s. The main challenge for many
companies today is to learn how to organise, manage,
co-ordinate and advance daily business activities to find
leverage points to improve the B2B e-Commerce
performance. In addition, to provide value added to both
sellers and buyers in B2B e-Marketplace, the notion of
e-Commerce technologies including interactive web site,
email, intranets, extranet can be envisaged.

The primary economic advantage of B2B e-Commerce is
the increased in efficiency of non-value-added activities.
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More specifically, B2B e-Commerce streamlines the
procurement process adding efficiency to this aspect of the
overall production process [11, 12]. B2B e-Commerce also
lowers the cost of procurement before transaction by
reducing the searching costs associated with procuring inputs
and by increasing the ease of price setting [13, 14] and
product comparison. Furthermore, B2B e-Commerce also
reduces the cost of procurement during the transaction by
reducing the level of interpersonal communication needed to
facilitate the completion of the transaction. Finally, it can
reduce the costs associated with monitoring contractual
performance and confirming product or service delivery [14].

Today’s business world is facing a plethora of managerial
and technological changes which are beyond the capacity of
any firm to control or absorb. Customer satisfaction,
development of new products, and the introduction of new
technologies are well-known driving forces, but their fast
mutation and turmoil are making them unpredictable.
Companies have to radically alter their business strategic to
keep up with this volatile market. In this turbulent
environment, B2B business relationship has evolved as the
most promising approach for designing organisations. B2B
business relationship is to exploit the ‘wave’ of available
technologies to provide customers with instant access to all
the products/services at any time and place. It is extremely
important for companies to understand the driving forces to
access to the digital business environment.

C. Essential Technologies of B2B e-Marketplace

Technological developments on B2B e-Commerce open
up tremendous opportunities for the Internet economy [15].
The connectivity associated with the Internet has the
potential to bring an industry's customers and suppliers a
standard and economically perfect platform. For example, an
organisation offering a range of products and services can
now create an electronic catalogue on its website in order to
achieve global reach. In addition, with the advent of
Internet-enabled communications, it is now possible for an
organisation to establish links with other organizations (B2B
relationships) at significantly lower costs than with previous
technologies.

Electronic Data Interchange (EDI), which is described by
[16] as the electronic transmission of information or
documents between computer systems in different
organisations based on a standard, structured, and machine
retrievable format. EDI has become an important tool for
companies to transferring data between them by using
internet or computer networking [3]. However, compared
with B2B e-Marketplace, the technical capabilities of EDI
only focus on technology and functional parameters,
ignoring the important aspects: collaborative functions to
overlook the importance of inter-firm relationships, and the
ability to facilitate supply chain by integrating people, IS/IT,
business processes, products/services. [17].

B2B e-Marketplace as a technological approach to market
operations is an effective platform to improve the
relationship between buyers and sellers and to bring about the
benefits from closer and integrated relationships in the supply
chain. B2B e-Marketplace technical solutions such as the
Internet, Information technology/information system, and
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Extensible Markup Language (XML) make it more efficient
and effective for users to link to electronic marketplaces. The
solutions with buy-side and sell-side application will allow
for portability, flexibility (e.g., adding, removing or
substituting components), sustainability and investment
protection for SMEs. Referring to Figure 3, XML serves as
the most natural evolution of Web technologies used for
catalog hosting and management as well as transaction
services such as auctions, logistics and payments [18].
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Figure 3: e-Marketplace Embedded Technology Source adapted from [18]

D. SMEs and B2B e-Marketplace

SMEs play an increasingly important role in many
economies [19]. For instance in China, a total of 2,370,260
SMEs accounted 99.7 percent of the total companies
operating in China by the year of 2007, and they contributed
over 66 percent of total industrial income [19]. In Malaysia,
only 600,000 SMEs are registered but their contribution to
the manufacturing sector was 29.3 percent of their GDP or
RM75.2 billion (US$22 billion) by the year of 2005 [20].
Thus, SMEs are now a main element to investigate the extent
of usage in terms of the attitude and perception to the
economy. Whilst it is important to recognise the proliferation
of SMEs, it must also be recognised that they are different
from large firms. Their unique characteristics do not always
endow them with great influence in their markets but
nonetheless it must be recognised that their size can often
provide them with competitive advantage. According to [8],
SMEs are much less rigid, sophisticated and complex than in
large firms, they do not inhibit the creativity and flexibility
which are necessary for continued success. Much of the
literature which is concerned with SMEs definition is
inextricably linked with the measurement of size, such as
number of employees, sales turnover, profitability etc.

[21] reported that “SMEs have to keep pace with
technological changes if they want to keep a competitive
edge”. With the large population in the business world, SMEs
are eager to seek a new business model for the source of
revenue. B2B e-Marketplace remains a popular online
trading platform for SMEs [22, 23]. For instance,
Alibaba.com has received much attention from the SMEs in
Asia. To date, Alibaba.com has 531,471 paying members
now, and accounted total revenue of RMB908.3 million
(US$133.0 million) in the second quarter of 2009
(Alibaba.com, 2009). Alibaba.com now is becoming the
priority destination for buyers and sellers especially SMEs to
find trade opportunities, promote their businesses and
conduct transactions online [22].

The literature on exploitation of B2B e-Marketplace
services by SMEs is limited, SMEs remain concerned on how
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their products/services can expose to the world marketplace.
Most of the B2B e-Marketplaces only provide information
platform for buyers/sellers to exchange information on
products/services via the Internet. They have no actual
transaction through the web site [22]. Hence, there are more
to explore for higher levels of online business activities and
electronic-based add-on features, especially on providing a
comprehensive guideline for SMEs to trade on the electronic
environment. However, research in the area of B2B
e-Marketplace is limited and there is no clear strategy or
model to guide them for adaptation. The challenges for SMEs
to identify and understand the factors to success in businesses
in utilising B2B e-Marketplace remain sustaining to
organisation’s competitive advantages. Hence, there are
concerns that limited efforts have been diverted to the
promotion of B2B e-Marketplace. Although SMEs who use
conventional marketing practices have increased their online
presence, the majority of them are still not achieving even
minimal levels of adoption [2].

E. Operations of B2B e-Marketplace

The development of B2B e-Commerce has been nothing
short of explosive in recent years. The Internet economy is
interrelated and interconnected because of well-established
business ties between private/public sectors. According to the
[24], by December 2009, the Internet user population reached
1.80 billion worldwide, an increase of 342.2 percent in the
period from 2000 to 2009. B2B e-Marketplace also would
become the priority destination for buyers and sellers
especially SMEs to find trade opportunities, promote their
businesses and conduct transactions online.

Over the last decade an increasing number of companies
have adopted B2B e-Marketplaces that have bolstered their
presence in the global marketplace. This development has
received a great deal of press coverage and academicians are
demonstrating greater interest in B2B interactions. Despite
such coverage, little attention seems to have been paid to
B2B developments in SMEs that have positioned them for an
even greater success in the years to come.

However, the success of such e-Marketplace systems will
depend mainly on the ability to address issues related to the
rules of engagement used in such systems, and to develop,
maintain, and augment interoperable components. These
pose real challenges to the computer science community as
well as the business community and need be tackled so that
we can advance our understanding about this very important
area.

III. AUTOMATED MECHANISM DESIGN

Generally speaking, a B2B e-Commerce model is a setting
wherein SMEs interact to buy or sell services online. These
interactions may lead to cooperation or competition between
SMEs. For example two buyers may compete for the same
service or two sellers may cooperate to provide a single
framework for related services. An auction is a typical
example of a B2B e-Marketplace. In this kind of settings, it
becomes vital to clearly define the objectives and constraints
of the B2B e-marketplace and equip it with a set of rules that
govern the interactions between the participants. This is
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known as mechanism design as developed in algorithmic
game theory, see for example [25].

A mechanism is simply a set of rules designed to induce a
certain outcome. For the case of auctions, rules determine
how items on sale will be allocated and how much one should
pay [25, 26]. A prominent example of automated mechanism
is the Google’s auction for TV Ads [27]. Google allows for
advertisers to buy TV Ads that run over hundreds of TV
channels in a convenient way online. This is convenient
because it offers:

1) Flexibibility for an increased transparency and
just-in-time  services against a biased manual
negotiation.

2) Automation since TV Ad requests, pricing, and
allocation are entirely carried out online via a web-like
interface.

3) Control for measuring the impact of Ads in terms of

number of viewers that may feedback to the pricing
model as well as the allocation.

In the general B2B e-Marketplace scenario, SMEs may be
engaged in financial transactions in which market rules may
be chosen to suit the features of the participants. This process
of tailoring mechanisms given the features of the
participating SMEs leads us to the idea of automated
mechanism design. It is not obvious to provide a mechanism
that induces certain behaviour of the participants in such a
scenario. For example, how do we prevent participating
SMEs from colluding bearing in mind it is even difficult to
detect collusion between participants? In Google’s auction
for TV Ads [27], participants are broadcasters and Cable
companies who are the owners of ad-slots, which are
time-slots for various channels. These time-slots are sold via
Google’s TV Ads auction. Buyers are specialized companies
in TV publishing; they bid for the ad-slots on sale and the
mechanism determines the pricing and allocation of TV Ads
automatically. This example illustrates well the idea behind
the automated e-market mechanism design.

Designing B2B e-Marketplace mechanisms poses a certain
number of challenges: a mechanism needs to provide
incentives for SMEs to
1) participate or enter the market,

2) share information without compromising privacy,
3) buy or sell services fairly and securely.

Such incentives can be provided if the underlying
mechanism is based on rules that satisfy some basic security
and economic properties that encourage participation of
SMEs but discourage collusive and predatory behaviours.
Collusion is a concern as participants may collude to keep
services’ values low. A predatory behaviour can prevent
buyers from entering the market; the B2B e-Marketplace
risks then to be unprofitable for the seller. Reliability and
secure transactions increase trust in the B2B e-Marketplace
as participants will never be pleased if goods were not
delivered or private account details end up in the public
domain.

The task is even greater for Automated Mechanism Design,
which aims to provide tailored computationally efficient
mechanisms given the objectives and constraints of a B2B
e-Marketplace scenario. By computationally efficient
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mechanism, we mean a mechanism that has those basic

security and economic properties that can be easily verified.

This can be possible only if rules can be specified in a

machine-readable formalism and be easily checkable for

some desirable properties. Examples of such verifications

can be found in [28, 29, 30, 31] but this is beyond the scope

of this paper. We rather focus on the design issue to further

explore the contents of mechanism rules. Pursuing the idea of

providing incentives, a mechanism can

1) punish deviations or collusion with higher penalties,

2) reward truth-telling or cooperation,

3) allow for competition to take place,

4) ensure privacy and security regarding information or
transactions.

In non-cooperative settings, one may be interested in
game-theoretic properties that harness the ideal of truthful
bidding agents or optimal revenue for the seller. If the
objective is to encourage cooperation, then we must ensure
information is shared among participants so as to favour
coalition formation. Punishing deviations can enforce a
desired outcome, see for example [32]. Software-wise, the
mechanism must be able to deal with heterogeneous
components from different owners and may be written in
different languages. In these settings, we are faced with the
interoperability problem. By interoperability, we mean the
ability for two or more users, devices, or components to
communicate, use information or exchange it. This issue
must be addressed in order to fully implement a working
e-market mechanism.

IV. THE PROPOSED B2B MODEL FOR INTEROPERABILITY

SMEs will need a standard way along with detailed
conformance test specifications in order to carry out these
online interactions relying on automated mechanisms. In here,
comes the notion of interoperability, which is needed in order
to allow for machine-understandable mechanisms. Currently,
protocols used in e-Commerce systems can be understood
only by human experts since they are typically described in
technical documents using a diverse combination of natural
language, and pseudo-code descriptions of algorithms. We
aim to allow for software components to understand
specifications used in a trading paradigm. This is because
SMEs will need to be able to move between different
e-marketplaces where different mechanisms may be in use.
Enabling software components to understand the
specifications of foreign e-market systems is a problem that
has not yet been solved. It has been noted that “the ability for
agents to effectively understand and communicate in an
arbitrary institution is a major challenge facing computer
scientists” [33].

Machine-readable specifications in this form would allow
a SME to move to a new trading house and make sense of the
specification describing the protocol in use there. This will
make any participant aware of what it is allowed to do.
Furthermore, it will allow the actions of all participants to be
analyzed at run-time in order to test for compliance with the
specified rules. Furthermore, participants can be equipped
with some sort of proof procedures so that they can check
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what properties hold for the mechanism in use. This level of
understanding is necessary to enable participants to verify
that mechanisms do indeed have the properties they claim to
have and to determine the optimal strategy for participation.
This kind of open standards with conformance test
specifications will also allow for portability, flexibility (e.g.,
adding, removing or substituting components), sustainability
and investment protection for SMEs. There is by now a large
body of literature on software standardization, e.g., UML,
Model driven architecture, or black-box testing. Our
approach to interoperability is informed by the need to make
use of existing devices, components or legacy software.
Consequently, we aim to develop an XML-based
intermediate representation to which any existing component
may be translated so as to allow for communication between
newly created and old components. At the same time, we
need to integrate best practices used in current open
standardization techniques. This means, we focus on
common patterns and allow the user to extend the kernel with
extra functionalities for the application at hand. In order to
implement this approach, we need to address a certain
number of challenges among them the issues related to the
evolving aspects of technologies, the complexity of dealing
with such heterogeneous systems and the necessity of a
continuous  dialogue between those involved in
standardization, technology and in manufacture.

V. CONCLUSIONS AND FUTURE WORK

To fully exploit the potential of e-commerce and to
eventually achieve the vision of machine-understandable
e-Commerce systems, we need to address the issues of
automated mechanism design, interoperability, and
verification. In summary, the motivation for this work comes
from the belief that tailoring mechanisms given
characteristics of participating SMEs, allowing for
interoperability, and verifying desirable properties of a
trading platform are wuseful in open e-Commerce
environments only if:

1) Their protocols are interoperable in the sense that they
can be published in a machine-readable formalism.

2) The properties of their protocols can be automatically
verified by a participating SME.

Future work includes that of providing a suitable
specification language along with detailed compliance test
specifications in which existing components can be
translated to and in which mechanisms can be expressed as
well as associated proof procedures. We will pay particular
attention on designing mechanisms in line with current
e-Marketplace trends as shown by data collected on sites
such as alibaba.com or Google’s auction for TV Ads. Then,
we will consider economic properties (e.g., maximizing
seller’s revenue, incentive compatibility for the buyer,
openness for participation, etc.) and security properties (e.g.,
fictitious buyer, secure payment system), which are desirable
by our trading platform and then evaluate the performance of
the system.

91

(1]

(2]

[3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[18]

[19]

[20]

[21]

[22]

[23]

REFERENCES

Zwass, V. (2000), “Structure and macro-level impacts of electronic
commerce: from technological infrastructure to electronic
marketplaces”, available at:
http://mhhe.com/business/mis/zwass/ecpaper.html, 16th
June 2006].

Stockdale, R., and Standing, C. (2004), “Benefits and barriers of
electronic marketplace participation: an SME perspective”, The
Journal of Enterprise Information Management, Vol. 17 No. 4, pp:
301-311.

Chaffey, D., (2004), E-Business and E-Commerce Management,
London, Financial Times-Prentice Hall.

Chong, W K., Shafaghi, M., Woollaston, C., and Lui, V., (2010), “B2B
e-marketplace: an e-marketing framework for B2B commerce”,
Marketing Intelligence and Planning, Vol. 28 No. 3, pp. 310-329.
Malone, T., Yates, J., and Benjamin, R., (1987), “Electronic markets
and electronic hierarchies”, Communications of the ACM, Vol. 30 pp.
484-97.

O’Reily, P., and Finnegan, P. (2007), “B2B marketplaces sharing IS/IT
infrastructures: an exploration of strategic technology alliances”,
Journal of Enterprise Information Management, Vol. 20 No. 3, pp.
304-318.

Laudon, K. C., and Laudon. J. P., (2002), Management Information
Systems: Managing the Digital Firm. Upper Saddle River, NJ:
Prentice-Hall Inc.

Rao, S.S., Metts, G., and Mora Monge, C.A. (2003), "Electronic
commerce development in small and medium sized enterprises; a stage
model and its implications", Business Process Management, Vol. 9
No.1, pp.11-32.

Rohm, A.J., Kashyap, V., Brashear, T.G., and Milne, G.R. (2004), “The
use of online marketplaces for competitive advantage: a Latin
American perspective”, Journal of Business & Industrial Marketing,
Vol. 19 No. 6 pp. 372-385.

Narayanasamy, K., Santhapparaj, A.S. and Eze, U.C., (2008), “An
empirical study of website adoption among Small and Medium
Enterprises (SMEs) in Malaysia”, Communications of IBIMA, Vol. 2
No. &, pp. 50-62.

Barua, A., Ravindran, S., and Whinston, A.B. (1997), "Efficient
selection of suppliers over the internet", Journal of Management
Information Systems, Vol. 13 pp.117.

Albrecht, C., Dean, D., Hansen, J. (2005), "Marketplace and
technology standards for B2B e-commerce: progress, challenges, and
the state of the art", Information & Management, Vol. 42 pp.865-75.
Bakos, Y.J. (1998), "Towards friction-free markets: the emerging role
of electronic marketplaces on the Internet", Communications of the
ACM, Vol. 41 No.8, pp.35-42.

Kaplan, S., Sawhney, M. (2000), "E-hubs: the new B2B marketplaces",
Harvard Business Review, Vol. 78 pp.97-103.

Matthing, J., P. Kristensson, A. Gustafsson, and A. Parasuraman
(2006), "Developing successful technology-based services: the issue of
identifying and involving innovative users," Journal of Service
Marketing, Vol. 20 No. 5, pp. 288-297.

Chen, J.C., and Williams, B.C., (1998), “The impact of electronic data
interchange (EDI) on SME's: summary of eight British case studies”,
Journal of Small Business Management, Vol. 36 No. 4, pp. 68-72.
Sanchez, A., Perez, M. (2003), "The use of EDI for inter-organisational
co-operation and co-ordination in the supply chain", Integrated
Manufacturing Systems, Vol. 14 No.8, pp.642-651.

Weller, T.C. (2000), B2B e-commerce: the rise of e-marketplaces:
research report, Reston, VA ,Legg Mason Wood Walker, Inc.
Economic Research Institute for ASEAN and East Asia (ERIA), (2008),
SME development in China: A policy perspective on SME industrial
clustering, Available at:
http://www.eria.org/research/images/pdf/PDF%20No.5/No,5-2-China.
pdf, [Accessed: 24 December 2009].

Alam, S.S., (2009), “Adoption of Internet in Malaysian SMEs”, Journal
of Small Business and Enterprise Development, Vo. 16 No. 2, pp.
240-255.

Oldfield, C. (1997), "Technology keeps Britain behind", Sunday
Times.

Hu, Q., Wu, X., and Wang, C.K., (2004), “Lessons from Alibaba.com:
government's role in electronic contracting”, info, Vo. 6 No. 5, pp.
298-307.

Chong, W.K. and Shafaghi, M., (2009), “Performances of B2B
e-Marketplace for SMEs: The Research Methods and Survey Results”,
Communications of IBIMA, Vol. 9 No. 22, pp. 185-192.

International Association of
Computer Science and Information Technology
WWW.IACSIT.ORG

[Accessed:



International Journal of Trade, Economics and Finance, Vol.2, No.1, February, 2011
2010-023X

[24] Internet World Stats, (2010). INTERNET USAGE STATISTICS - The
Big Picture, World Internet Users and Population Stats. Avalaible at:
http://www.internetworldstats.com/stats.htm [Accessed 30 May 2010].

[25] Cramton, P., Shoham, Y., and Steinberg, R. (Ed.), (2006),
Combinatorial Auctions, MIT Press.

[26] Zhang, P. (2008) Uniform price auctions and fixed price offerings in
IPOs: an experimental comparison. Tech. Rep. No. 200805, Centre for
Decision Research and Experimental Economics, The University of
Nottingham, UK.

[27] Zigmond, D. (2009). “Google’s auction for TV Ads”. In Proceedings of
ICALP’09, Proceedings of the 36th International Colloquium on
Automata, Languages and Programming: Part II, 2009, See also
www.research.google.com/pubs/archive/35113.pdf

[28] Aspinall, D., & MacKenzie, K. (2006). Mobile resource guarantees and
policies. In LNCS series, Vol. 3956. Construction and Analysis of Safe,
Secure, and Interoperable Smart Devices (pp. 16-36). Springer.

[29] Bathe, G., & Fournet, C. (2007). Trustworthy Global Computing.
LNCS: Vol. 4912. Springer-Verlag.

[30] Tadjouddine, E. M., & Guerin, F. (2007) Verifying dominant strategy
equilibria in auctions. . In B. Hans-Dieter et al (Ed.), Vol. 4696, Lecture
Notes in Artificial Intelligence (pp. 288-297), Springer.

[31] Tadjouddine, E. M., Guerin, F., & Vasconcelos, W. (2008)
Abstractions for model checking game-theoretic properties in auctions.
In L. Padgham, D. C. Parkes, J. Miiller, S. Parsons (Ed.): Autonomous
Agents and Multi-Agent Systems, (pp. 1613-1616), ACM Press.

[32] Goeree, J. K., & HOLT, C. A. (2003) Stochastic game theory: For
playing games not just for doing theory. Proceedings of the National
Academy of Sciences of USA, 96(19), 10564-10567.

[33] Dash, RK,, Jennings, N.R, Parkes, D.C. (2003).
Computational-mechanism design: A call to arms. IEEE Intelligent
Systems (2003) 40—47.

92




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FangSong_GB2312
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSTK--GBK1-0
    /FZYTK--GBK1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi_GB2312
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LiSu
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /MicrosoftYaHei
    /MingLiU
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /STCaiyun
    /Stencil
    /STFangsong
    /STHupo
    /STKaiti
    /STLiti
    /STSong
    /STXihei
    /STXingkai
    /STXinwei
    /STZhongsong
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YouYuan
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


