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SOFTWARE AGENTS TODAY

-
tion, and it is expected they will become as ubiquitous as

Mul-
tiagent systems have a key capability to reallocate tasks

and improvements in many domains, such as resource al-

future, agents will roam the Internet, selling and buying

their present day form - simple carriers of transactions - to

making processes and interactions between agents will be

The importance of automated negotiation systems is in-
creasing with the emergence of new technologies supporting
faster reasoning engines
agentsystemsisasophisticatedreasoningengine thatenables
the agents to reallocate their tasks, optimize outcomes, and

negotiation strategy used
by the reasoning engine also requires high-level inter-agent
communication protocols, and suitable collaboration strate-

reasoning engine and a
negotiation strategy - typically result in complicated agent

autonomous agents have to be 
coordinated

coordination, which produces the desired outcomes with
contract

protocols (cluster, swaps, and multiagent, as examples) and
negotiation strategies

-
straint technology use complex search algorithms to solve

In particular, coordination and negotiation strategies in the
presence of incomplete knowledge are good candidates for

SELECTED NEGOTIATION AND 
REASONING TECHNIQUES

Negotiation space is determined by two components: nego-
tiation protocol and negotiation strategy negotiation
protocol -
pants in terms of interactions, deals, bidding rules, temporal

Thenegotiation strategy

-

task since the negotiation strategy can be realized by any
algorithm capable of evaluating outcomes, computing ap-
propriate actions, and following the information exchange

The negotiation mechanism is the actual implementation

is evolving fast, with emergence of new agent platforms,

which they reach mutual agreement and meet their objec-
market mechanism is used for many-to-many

Auctions are

by strategic considerations and involve integrative bargain-
ing, where agents search for agreements



Designing Agents with Negotiation Capabilities

1054

NEGOTIATION STRATEGIES

The principles of bargaining and negotiation strategies in
-

tions and mathematical models were investigated by Nash
 game theory is

a collection of analytical tools designed to understand and

Game theory uses mathematical models to formally express

Thehigh-level abstraction allows themodel tobeapplied

mathematicalmodels, therealreadyexistmanysophisticated

where agents locally calculate their marginal costs for per-

by using dynamic updates of a knowledge base, which is

deduction,marginalcostsarecomputedexactly, immediately

More advanced studies deal with coalition formation and
negotiation strategies in the environment of multiple self-
interested or cooperative agents with bounded rationality

Analytical approach has the advantage of stable and

of the model, resulting in potential predictability of the out-

Contracts in automated negotiations consisting of self-
interested agents are typically designed as binding (impos-

commitments are often allowed to be broken based on some

levels of commitment based on a monetary penalty method

these protocols restricts an agent’s actions when the situa-

possibility of decommitting from a contract with or without

However, all of these protocols are somewhat restricting

Evolutionary Strategies

With evolutionary strategies, the data used as the basis for
negotiation, as well as the algorithm operating on the data,

However, only a few implementations have been attempted,
and these have been of only simple negotiation strategies

Genetic algorithms are probably the most
common techniques inspired by evolution, in particular by

genetic algorithm is derived from the hypothesis that the
candidate solutions to the problem are encoded into “chro-

-

candidate solutions is generated as a random string of ones

the chromosome could be the value of the objective function

population is created by selecting individuals to become

in the application of evolutionary algorithms to situations

was inspired by the concept of variation and natural selec-

learning how to play Nash-Markov equilibrium, the current
limitations of computational resources and the instability

design and implementation techniques should be used to

-
lieved that the ability of agents to learn simple games would

Constraint Agents

The potential of constraint-based agents is still to be fully

This framework considers agents as a means for simplifying

quality of solutions depend on the underlying action-task
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