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Abstract

Trust is a pervasive feature of human social interaction. Much of the recent
interest in trust has been at the level of individuals and dyads. But trust is
also important in networks, as it enables the formation and maintenance of
social cooperation. Understanding this requires an understanding of how
trust arises, functions, and is maintained within networks of people.

Developing understandings of how individual behaviours aggregate, and
how they evolve within an environment that includes other individuals de-
veloping similar behaviours is a difficult task. One way that it may be ap-
proached is through computer simulation using agent-based models. This
thesis describes the development of two agent-based models of trust.

Agent-based modelling is a novel method within the discipline of social psy-
chology. The thesis first describes what agent-based modelling is, describes
some of the situations in which it might be applicable, discusses how it
might apply to modelling individuals in a social setting, and discusses the
experience of developing the model.

The first model was based on a theoretical cognitive model of behaviour
within a particular formal game that has been claimed to involve trust, the
Investor Game. This model showed that a population in which all individu-
als are are pursuing similar optimal strategies does not generate any of the
interesting behaviours that we would expect to see in real-world interac-
tions involving trust and cooperation. This tends to suggest that modelling
trust behaviours also requires modelling behaviours that are untrustwor-
thy, and representing a full range of potential behaviours, including out-
liers.

The second model is based on a more naturalistic setting, on-line peer-to-
peer trading through sites such as New Zealand’s Trade Me, or eBay. In
this model, individual traders carry characteristics that determine their re-
liability and honesty, and attempt to find effective strategies for identifying
other traders’ trustworthiness. This model suggests that, while providing
traders with minimal guidance on strategies and allowing them to search
for the best strategies may result in them finding effective strategies, this
is not the only possible outcome. Somewhat surprisingly, effective trust
strategies acted to contain unreliability, rather than dishonesty.
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Foreword

In a previous life, prior to beginning to study psychology, I was an engineer
as a designer and consultant in electrical power systems. When I first en-
tered the study of psychology, it was pointed out to me that I'd probably find
it a little different to engineering. That comment proved somewhat pre-
scient. This thesis in many ways reflects a series of questions that struck
engineer abroad in the social sciences.

Electrical engineering students spend an entire academic career under-
standing and manipulating systems that are composed of many elements.
Entering psychology was jumping into a world that was largely dominated
by the in depth understanding of single entities. Unlike engineering, in
psychology understanding the individual wasn’t simply an essential pre-
cursor to understanding the system.

Large as the difference in thinking in terms of individuals versus systems
was, | found that the the most dramatic difference in thinking involved
time. In fact, to an electrical engineer, time was all but missing in psy-
chology. Almost universally, theory and analyses were entirely static. That
may not have been entirely strange in itself, but the language that was
being used to discuss phenomena drew frequently on words like increase,
change, and intervention. Psychology, as an applied discipline, is largely
concerned with bringing about change, but the thinking and analysis was
in terms of static, that is, unchanging, phenomena.

My interest in trust grew out of an entirely different set of experiences, this
time as a somewhat absent-minded foreign student in Indonesia. Talking
to Indonesian people, I was struck at how low their expectations of the
trustworthiness of their compatriots was. In part that was understand-
able, as the country is plagued with endemic corruption, and petty crime
like pick-pocketing is common. But at a more personal level, I had the fre-
quent experience of people returning my wallet when I had left it in local
stores. Even more strikingly, I had left my ATM card in an ATM, with the
PIN number punched in. Someone found it, and came across the road to the
mall in search of me. I wondered how such low levels of generalised trust
had become entrenched, when individual people had shown an extraordi-
nary degree of honesty.

From the two puzzles came this thesis.
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