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The incorporation of big data into the empirical sciences has modified the ways
in which scientific knowledge was pursued and scientific methodology was followed. On the one hand, this incorporation has an impressively positive side providing scientists with extremely novel information. Nowadays, scientists are able
to, for instance, reach objects that were initially inaccessible to them −either
because of their size or because of their remoteness. On the other hand, the
outcomes of big data applications often involve high degrees of epistemic opacity
about how such outcomes were generated (Cf. Humphreys 2009, Floridi 2012,
Leonelli 2014). This leaves scientists having to choose between rejecting the
evidential role that these outputs may play or, at the risk of being irrational,
relying on them even when ignoring where they come from and how they were
obtained.
Here I aim at explaining how we can make sense of the continued trust placed
by scientists in discoveries (made) by accidents while also ascribing rationality to
them. I focus on the cases in which, in big data practices, scientists accidentally
arrive at a game-changing novel result but they also, irredeemably, ignore the
ways in which this result was actually constructed.
I argue that there is an extremely close relation between cases of serendipity
in big data practices and a very particular type of ignorance: ignorance of
theoretical structure with reliable consequences (Cf. Martinez-Ordaz 2020). I
explain how this reliability of the outcomes makes possible the achievement of
epistemic goods such as objectual knowledge of initially inaccessible objects as
well as modal understanding of how these objects (could) behave and relate to
one another, all this even if being ignorant of the inference patterns that govern
the datasets from which the access to these objects is constructed.
I proceed in four steps.
• First, I address the connections between serendipity and ignorance, and
to do so, I adopt an inferentialist account of ignorance (Cf. Magnani
2009; Arfini 2016; Arfini, Bertolotti and Magnani 2018; Martinez-Ordaz
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2020). Here, I also address the importance of the game-changing character
of serendipity and the possibility of interpreting and explaining, posthoc,
the discovery (Cf. Copeland 2015, Baumeister et al. 2010).
• Second, I argue that some of the epistemic opacities that emerge in big
data practices cause that, in some cases of discoveries (made) by accidents, scientists, irremediably, ignore the ways in which such outcomes
were actually obtained. Here I am concerned with processes associated
to the realization of algorithms in code as well as to the ways in which
programs are actually run in particular instances (Cf. Humphreys 2009,
Creel 2020).
• Third, I contend that the ignorance that underlies big data practices in the
empirical sciences is ignorance of theoretical structure with reliable consequences; I explain the role that the game-changing character of serendipitous discoveries plays in assuring the reliability of these consequences.
• Finally, I explain how the reliability of serendipitous discoveries warrants
the achievement of certain types of knowledge and understanding in big
data practices. I illustrate this with a case study from observational cosmology.
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