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In this talk, based on joint work with Daniel Frey, I examine whether
and under which conditions highly idealized agent-based models (ABMs)
of scientific inquiry can be useful in providing evidence for historical and
philosophical hypotheses about past scientific episodes. We start by argu-
ing that previous attempts at such applications of ABMs were useful only
from an exploratory perspective, but they have not provided reliable infor-
mation that would be of explanatory or evidential value. In particular, we
challenge the suggestion that highly idealized ABMs should currently be
considered explanatory by virtue of providing so-called ‘how-possibly’ ex-
planations. Next, we suggest that if ABMs of science underwent two types
of robustness analysis—robustness under parameter changes and robustness
under changes in idealizing assumptions—they could serve a variety of evi-
dential and explanatory roles.

We illustrate our point with an example of a model of scientific interac-
tion, first presented in (Frey and Šešelja, 2018), which we apply to a concrete
historical case study: the research on peptic ulcer disease (PUD). This case
was previously discussed by Zollman, 2010 who uses his model to explain
the development of this historical episode. The case study is an example
of a premature abandonment of a fruitful hypothesis: while in the first half
of the 20th century the research on PUD proceeded in view of two rivaling
hypotheses, in the 1950s one of them was abandoned, only to be revived 30
years later, leading to the Nobel Prize winning discovery of the major cause
of the disease. Zollman suggests that a culprit of the premature abandon-
ment of the correct hypothesis might have been too high information flow
among scientists, or the lack of bias towards their respective hypotheses,
which allowed for misleading results to influence the entire community.
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Using an enhanced version of Zollman’s ABM, we investigate the plau-
sibility of this explanation, focusing on a high degree of information sharing
as a possible cause of the PUD dynamics. In this way we offer both types of
robustness analysis mentioned above: first, by examining the extent to which
Zollman’s results hold under different assumptions about scientific inquiry,
and second, by examining which scenario is most likely to be representative
of the PUD case in view of empirical information we have about this episode.
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