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While philosophy of science has already started to discuss the different epistemic and
philosophical difficulties that come with the use of Big Data in the scientific endeavor
(Leonelli 2016), nothing has been said about the connections between the limited epistemic
the epistemic role of ignorance when explaining scientific rationality in the era of Big Data.
Here I aim at contributing to the philosophy of Big Data, in particular, to the epistemology of
Big Data (and its applications in the empirical sciences). I focus on the epistemic role of
ignorance when explaining the tolerance of defective information in the scientific practices
of Big Data.
First, the use of defective (false, imprecise, inconsistent, conflicting, incomplete, etc.)
information is ubiquitous in the empirical sciences. Second, it is well known, that the use of
this type of information comes with the price of different degrees of ignorance (Wimsatt
2007, Norton 2008). Third, scientific rationality is only met either (a) when the degree of
ignorance is lower than the degree of certainty –and thus, when sensible reasoning takes
place– or (b) when the scientist does not endorse any doxastic commitments regarding the
set of defective information. The combination of the above poses the following dilemma
against scientific rationality: in cases of extreme degrees of defectiveness, either scientist are
irrational for believing false information or they are irrational for reasoning under high
degrees of ignorance –regardless their doxastic commitments.
The first horn of the dilemma is motivated thusly: It is commonly thought that anyone
knowingly believing a falsity is irrational. It arguably follows that if a scientist believes some
defective information (call this strong use of defective information), she is irrational. The
second horn of the dilemma is this. Empirical scientists tend to use defective information
only pro tem, and they expect uncertainty to decrease. Also, if the degree of defectiveness is
higher than the degree of certainty, it is not clear which inferential procedures would allow
for the preservation of the degree of certainty. So, anyone reasoning under high degrees of
ignorance is irrational.
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All this was, for many years taken for granted by philosophers and epistemologists of
science, nonetheless, the current use of Big Data in some of our best scientific practices has
presented a new challenge to our philosophical understanding of the role of defective
information in the sciences. Nowadays scientific practice tends to use datasets whose size is
beyond the ability of typical database software tools to capture, analyze, store, and manage
(Manyika et al. 2011). Although much current scientific practice makes use of Big Data and
scientists have struggled to explain precisely how Big Data do and machine learning
algorithms actually work, they still rationally trust some significant chunks that these
datasets contain. In order to explain the rationality behind Big Data-type of scientific
practices, it is of prominent importance to provide a precise analysis of the nature of the
defectiveness involved in this particular type of data sets.
Considering all the above, here I address an important question from the philosophy of Big
Data, namely: is there anything (epistemically) special about the type of defectiveness involved
in Big Data? I expect that the response to this question sheds light, in the long run, into the
philosophical issue of the rationality behind the use of this type of defective information in
the sciences.
In order to do so, I proceed in three steps:
- First, I claim that to pay special attention to the different degrees of ignorance that might
surround the scientific use of defective information can be tremendously informative about
the type of defectiveness of the information that scientists use and accept. In order to
support this claim, I appeal to the explanatory success of similar analyses from the
epistemology of science, according to which different degrees of defectiveness correspond
to different degrees or types of ignorance that surround the relevant epistemic context
(Wimsatt 2007, Norton 2008, Rescher 2009, Arfini 2019). Here, I focus on the standard
understanding of the ignorance involved in the toleration of defectiveness in the sciences,
namely, 'ignorance of truth value' (Unger 1975).
-Second, I present a case study that illustrates both the use of extremely large amounts of
defective information as well as important degrees of ignorance. I focus on the particular
case of Astrophysics as an exemplar of the use of defective information in the Big Data era.
In Astrophysics, information of different types (such as images, redshifts, time series data,
and simulation data, among others) is received in real-time in order to be captured, cleaned,
transferred, stored and analyzed (Garofalo et al. 2016). The variety of the sources and the
formats in which such information is received causes the problem of how to compute it
efficiently as well as the problem of high dimensional data visualization, that is, how to
integrate data that have hundreds of different relevant features. Since such datasets tend to
increase in volume, velocity and variety (Garofalo et al. 2016), that makes it even harder to
achieve any deep and exhaustive understanding of what they contain. However, this has not
prevented astronomers from trusting important chunks of the information contained in such
datasets.
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-Third, I scrutinize the astrophysicists' use of defective information by appealing to the
standard approaches to defectiveness via ignorance. I argue that in the case of Big Data in
Astrophyiscs, while ignorance plays an important role for the understanding of
defectiveness, ‘ignorance of truth value’ is not robust enough for being explanatory of this
type of defects. Later on, appealing to the holistic properties of scientific bodies of
knowledge, I characterize a distinct type of ignorance, namely, ignorance of theoretical
structure, and I explain the epistemic practice in the case of Big Data and Astrophysics by
apealing to it. Finally, I claim that the fact that ignorance of truth value is not enough for
explaining the nature of defectiveness of Big Data tells something special about the type of
defectiveness involved in Big Data.
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