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Abstract

This short paper describes an analysis of benevolent
agents in multiagent systems. We present a definition and
motivation for benevolence that is appropriate for MAS. We
construct a simulator, called Mattress In the Road (MIR),
and use it to analyze benevolence. Finally, we suggest ap-
plications that are driven by benevolent agents.

1. Introduction and Background

Agents in a society might act alone or as part of a group.
An agent’s contribution to its group is controlled by its be-
havioral characteristics, such as cooperation and benevo-
lence. This latter concept has been lightly studied in AL but
usually in terms of the mathematical utility for the agent act-
ing benevolently, ignoring the origin of benevolence, whose
long history explores virtue and moral duty {3], [8]. Herein
we argue that benevolence should also have a classical basis
that recognizes the moral goodness of an agent and includes
social awareness.

Definitions of benevolence for agents are split into two
different strands. Some researchers, such as Castelfranchi,
Conte, Jennings, and Wooldridge, define benevolent agents
as those that accept all other agents’ requests for help [5].
Castelfranchi emphasizes the fact that a benevolent agent
must adopt other agents’ goals and interests without be-
ing asked, and even without the recipients’ expectations [2].
Other researchers define benevolent agents in terms of the
similarities of their goals, termed the benevolent agent as-
sumption [7].

2. A Complete Definition of Benevolence

Based on the above, we define an agent as benevolent if

1. The agent voluntarily helps other agents without being
commanded to do so.
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2. Benevolent actions are intended to benefit the society
to which the agent belongs.

3. The agent should not expect an immediate reward or
benefit for its benevolent actions.

4. The benevolent action is taken while the agent is pur-
suing its own goals in such a way that it should neither
prevent nor help the agent accomplish its goal.

According to our definition, benevolent actions should
benefit the agent’s society and will not stop it from reaching
its goals. This is an indirect benefit, in that if the society is
doing well, then all its members, including the benevolent
agent, will be doing well too. Another motivation is the be-
lief that the agent’s benevolent actions may encourage oth-
ers to act benevolently in the future, thereby providing com-
pensation in the longer term. This relates to Blackmore’s
work on memes, where she states that altruism spreads al-
truism (meme-fountain) [1].

3. Mattress In the Road Simulation

The Mattress In the Road (MIR) simulator is a tool we
have constructed to simulate agents’ benevolent behavior.
MIR consists of agents traveling on a road and encountering
mattresses. Agents can be benevolent or non-benevolent.
Benevolent agents will remove the mattress from the road
at some delay cost, while non-benevolent agents will avoid
the mattress at less cost.

MIR computes the average time ¢,,, for cars to complete
the road to determine:

tavg = f(dama b)

where d is the traffic density, m is the mattress probability,
and b is the benevolence probability. t,,, is plotted versus
d and m in Figures 1 and 2 for systems of just benevolent
or just non-benevolent agents.

Figure 1 shows that the benevolent agents’ performance
is better than that of the non-benevolent agents, regardless
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Figure 1. t,,, vs. traffic density

of traffic density. Above 80% traffic density, the difference
is not significant.

In Figure 2 we can see that for mattress probabilities up
to 40%, the benevolent agents’ performance is better than
that of the non-benevolent agents. After 40%, there is no
significant difference.
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Figure 2. t,,, vS. mattress probability

Figure 3 shows that once the percentage of benevolent
agents exceeds 20%, the MAS’s performance increases dra-
matically. However, beyond 50%, the performance does
not change significantly. Benevolent agents help the MAS
to perform better, but we do not need every agent to be
benevolent—only about half.
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4, Future Applications of Benevolent Agents

We predict that benevolence will play a major role in
Internet computing. Many agents will soon be populating
the Web, and if they behave benevolently by helping each
other search for information, for example, it will greatly
reduce Internet traffic. When asked, a benevolent query
agent would freely share its results with other agents, even
though it may have consumed substantial resources to get
this knowledge and might have to consume more to share
it. Through one agent’s benevolence, other agents charged
with similar queries would not have to explore all the sites
or databases the first explored: they can simply use its re-
sults, thus reducing Internet traffic for all [4].

A second application is a collective store [6] consisting
of query results and information. Benevolent query agents
contribute search results to this store, and then when heavy
traffic degrades their performance, the agents could find
what they need in the store. Agents making greater contri-
butions to a collective store might be given higher priorities
in its subsequent use.
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