
When Sue Street moved from 
engineering to psychology 

at Massey University, she brought 
with her an unusual approach for 
this people-focused social science 
– mathematical simulation of 
the interactions of autonomous 
individuals that calculates their 
effects on a system.

In her Masters, she used this 
agent-based modelling to explore 
the impact of income inequalities on people’s 
relationships; in her PhD, she modelled 
development of trust in people’s behaviour 
on the internet auction site Trade Me.

“As an engineer coming into psychology, 
I was struck by the relative absence of a 
dimension that is always present in electrical 
engineering: time. And when you think 
about time, you’re thinking about dynamics. 
Apart from certain fields like developmental 
psychology, time is curiously absent in 
psychology.”

For her masters, Street wanted to explore 
the impact of differences in income, which 
research has shown has much more impact 
on the health and mortality of populations 
than absolute levels of poverty or wealth.

“If two people grow up in Taita and one 
becomes a millionaire, do they stay friends? 
I wondered whether the increasing income 
differences strain existing relationships, and 
cause a cascading breakdown in relationships 
within a population. People tend to be 
friends with those who are similar, so 
increasing the difference in income is likely to 
reduce that similarity.”

She modelled friendships rather than 
marriages or sexual relationships, in a finite 
element structural simulation. She randomly 
allocated difference in wealth at two relating 
nodes, and how much time and effort 
(loading) each node put on the relationship. 

“Reducing the similarity in 
some relationships caused 
some to break, and shifted the 
loading on other relationships, 
some of which also broke, so 
there were fewer relationships 
in the population. Reversing 
the differences didn’t recover 
the overall level of activity in 
relationships, which implies that 
closing the gaps in the real world 
might not work by itself – we’d 

have to do something to rebuild the effects 
of prolonged inequality.”

For her PhD, Street used Repast, which is 
free open-source agent-based modelling 
software, to create a group of traders with 
a randomly-assigned strategy for dealing 
with the limited information that Trade Me 
supplies. This includes the person’s number 
of trades, their trade rating, whether or not 
individual trades were successful and the 
reasons why some were not. This could 

be because someone didn’t 
respond, didn’t pay or didn’t 
send the goods. Some agents 
were randomly more likely to 
be dishonest and all could learn 
by getting random strategy 

information from traders who were doing 
better. 

Street found that agents “got better at 
identifying and avoiding unreliable traders, 
but that learning the signs of dishonest 
traders and avoiding them was patchy at 
best. Overall, agents improved their trading 
success, and restricted unreliable 
traders, but left dishonest traders 
in circulation.” Dishonest traders 
tend to re-enter Trade Me with a 
new ID once their original rating 
deteriorates, but she did not build 
that into her model.

Street believes that mathematical 
simulations are a valuable approach 
that is underused in psychology for 
analysing very complex patterns of 
social behaviour.  JR
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Simply: Describing solutions to algebraic 
equations like x2 + y2 = z2 in whole 
numbers becomes extremely difficult 
for more complicated equations. This 
conjecture says that for an elliptic curve 
(a three-dimensional curve confined to a 
region known as a torus), the number of  
solutions depends on the behaviour of  an 
associated function (the zeta function). 
Originators: British mathematicians Peter 
Swinnerton-Dyer and Bryan Birch in the 
early 1960s.
Discipline: Number theory.
Incentive: $US1million for the first proof  
of  the whole conjecture; one of  the seven 
Millennium Prize Problems of  the USA-
based Clay Mathematics Institute.
Interesting aspects: The conjecture 
“relates the behavior of  a function L at a 
point where it is not at present known to 
be defined to the order of  a group which 
is not known to be finite”, according to 
mathematician John Tate. Elliptic curves 
from algebraic geometry are important to 
number theory – proving statements about 
these curves was crucial in solving Fermat’s 
famous last theorem in 1995. 
Progress: Proofs of  the conjecture have 
been developed from 1976 to 2010 but 
only in special cases, all with rank less than 
2. Nothing has been proved for curves 
with rank greater than 1, although there are 
many numerical calculations supporting 
its possible truth. The conjecture has 
stimulated a lot of  research and is widely 
recognised as one of  the most challenging 
unsolved mathematical problems. Many 
details about it have become clear only 
after hard computation, one case at a time. 
NZIMA connection: Bryan Birch was 

‘moral tutor’ for 
NZIMA Co-
director Marston 
Conder when 
Marston was a 
doctoral student 
in Oxford in the 
late 1970s. 
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