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Of the three Universes of Experience familiar
to us all, the first comprises all mere Ideas,
those airy nothings to which the mind of poet,
pure mathematician, or another might give
local habitation and a name within that mind.
Their very airy-nothingness, the fact that their
Being consists in mere capability of getting
thought, not in anybody's Actually thinking
them, saves their Reality.

Charles Sanders Peirce, A Neglected
Argument for the Reality of God, 1908
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Preface

The book addresses a new approach to epistemology I call “eco-cognitive”, which
stresses the attention to the question of hypothesis generation and choice, that is to
abduction, partially disregarded in the tradition of philosophy of science. I think the
intellectual and didactic virtues of this approach resort to the conviction that
dynamically seeing at the scientific enterprise in the light of the process of
hypotheses generation and withdrawal can provide a unified perspective on various
epistemological interdisciplinary aspects, which would otherwise remain frag-
mented and dispersed.

The book aims at stressing that updated analysis of scientific creativity must take
into account:

• The distributed and embodied nature of scientific cognition, ultimately related to
the idea of the importance of the external cognitive tools and mediators in
cognition;

• The central role of the dynamics of the production and of the rational handling
of hypotheses, by referring to the various multimodal aspects of abduction,
visual/diagrammatic, verbal-propositional, emotional, and manipulative;

• The fact that science is characterized by a maximization of abducibility, per-
formed thanks to specific constraints.

These topics are analyzed in terms of what I consider the main tenets of an
eco-cognitive approach to the epistemology of scientific creativity1:

1. Chapter 1. Abduction (ἀpacxcή, in ancient Greek, often translated as “leading
away” or “reduction”) is a procedure in which something that lacks classical
explanatory epistemic virtue can be accepted because it has virtue of another
kind: Gabbay and Woods contend that abduction presents an ignorance-
preserving or (ignorance-mitigating) character. From this perspective abductive

1A considerable part of the recent academic literature—for example in social epistemology—refers
the word epistemology to the whole area of cognitive reasoned activities. In this book I basically
adopt its classical intended meaning, which is only referred to scientific cognition.
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reasoning is a response to an ignorance-problem; through abduction the basic
ignorance—that does not have to be considered a total “ignorance”—is neither
solved nor left intact. Abductive reasoning is an ignorance-preserving accom-
modation of the problem at hand. My question will be: is abduction really
ignorance-preserving? The answer I propose is that abduction can occasionaly
be knowledge-enhancing, as I will further illustrate in Chap. 3, dealing with the
role of models in science. To better examine these topics and to introduce new
important epistemological considerations I will describe my eco-cognitive model
(EC-Model) of abduction.

2. Chapter 2. In science we do not have to confuse the process of abducing models
with the process of abducing fictions. Scientific models play fundamental “ra-
tional” knowledge-enhancing roles: in a static perspective (for example when
inserted in a textbook) scientific models can appear fictional to the epistemol-
ogist, but their fictional character disappears if a dynamic perspective is adopted
and their possible “constitutive” character (of new knowledge) is admitted.

3. Chapter 3. Also in science, as in religion, in morality, in the arts, and in common
sense reasoning, knowledge can be enhanced, even when a postulated or dis-
covered hypothesis is not characterized by the need of an empirical evaluation
phase, or an inductive phase, as Peirce called it. Hence, abduction can occasionally
be knowledge-enhancing: in science model-based reasoning often represents one
of the most relevant examples of knowledge-enhancing abduction.

4. Chapter 4. Scientific modeling activity can be better described taking advantage
of the concept of epistemic warfare, which sees scientific enterprise as a com-
plicated struggle for rational knowledge in which it is crucial to distinguish
epistemic (for example scientific models) from non epistemic (for example
fictions, falsities, propaganda) weapons.

5. Chapter 5. To further deepen the eco-cognitive character of abduction and
hypothetical cognition in science a simple genealogy of logic is provided.
Aristotle clearly states that in syllogistic theory local/environmental cognitive
factors—external to that peculiar inferential process, for example regarding
users/reasoners, are given up. At the same time in chapter B25 of the Prior
Analytics Aristotle presents a seminal perspective on abduction: I contend that
some of the current well-known distinctive characters of abductive cognition,
and of abductive cognition in science, are already expressed, which are in tune
with my EC-Model. By referring to the role of the method of analysis and of the
middle terms in Plato’s dialectic argumentation, considered as related to the
diorismic/poristic process in ancient geometry, Aristotle is still pointing to the
fundamental inferential and “distributed” role in reasoning of those externalities
that substantiate the process of “leading away” (and expression which also
translates what Aristotle calls ἀpacxcή, that is “abduction”).

6. Chapter 6. When dealing with the so-called “inferential problem”, which affects
current research in logic and epistemology, I will opt for the more general
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concepts of input and output instead of those of premisses and conclusions.
From this perspective abductive inferences can be first of all seen as related to
logical processes in which input and output fail to hold each other in an
expected relation, with the solution involving the modification of inputs, not that
of outputs. The chance of finding an abductive solution still appears to depend
on the Aristotelian concept of “leading away” (ἀpacxcή), that is, on the starting
of the application of a supplementary logic implementing an appropriate formal
inference engine. In this perspective—and given the fact science produces and
“maximizes” cognition through a process in which affirming truths implies
negating truths—the most important consequence for epistemology I can clearly
derive is that irrelevance and implausibility are not always offensive to reason.
We cannot be sure, more broadly, that our guessed hypotheses are plausible
(even if we know that looking—in advance—for plausibility is a human good
and wise heuristic), indeed an implausible hypothesis can later on result
plausible.

7. Chapter 7. The analysis of abductive processes illustrated in the previous
chapters in terms of the effort to naturalize the logic of its special consequence
relation, leads us to the emphasis on the importance of the following main
aspects: “optimization of eco-cognitive situatedness”, “maximization of
changeability” of both input and output, and high “information-sensitiveness”.
Furthermore, a naturalized logic of abduction must acknowledge the importance
of keeping record of the “past life” of abductive inferential praxes, contrarily to
the fact that traditional demonstrative ideal systems are prototypically charac-
terized by what I call “maximization of memorylessness”. In this perspective I
will provide an analysis of the importance of the maximization of abducibility,
which is typical of science, together with a discussion of the relevance of the
various aspects above for epistemology.

8. Chapter 8. In this chapter I will analyze some important aspects of the orga-
nization of research and development (R&D) in the case of biopharmaceutical
companies, which represent a prototypical situation of what I call impoverished
epistemic niches. At least in this case we clearly see a challenge to the epistemic
integrity of modern science. Taking advantage of the logical and cognitive
studies illustrated in the previous chapters, which emphasize the crucial role
played in abductive cognition by the so-called “optimization of eco-cognitive
openness and situatedness”, this chapter first of all aims at illustrating the
importance of knowledge in motion—in multidisciplinary, interdisciplinary, and
transdisciplinary scientific research. Various subsections also introduce the hot
problem of the current emergence of disparate kinds of “epistemic irresponsi-
bility”. Interesting cases related to the commodification and commercialization
of science, marketing of technoscientific products, impoverishment of the
so-called epistemological niches are illustrated, which show that human fruitful
abductive cognition in science is increasingly assaulted and jeopardized, and at
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the same time human creativity seriously endangered. The challenges against
human abduction and epistemic rigor on the part of what I call computational
invasive “subcultures” and unwelcome effects of selective ignorance are finally
illustrated.

As an appendix, the reader may find a Lexicon of Abductive Cognition in
Science, in which I summarize the main aspects of abduction illustrated in the
present book.

I am grateful to many colleagues and friends for their helpful suggestions and
much more. For valuable comments and discussions I am indebted and grateful to
John Woods, Paul Thagard, Ping Li, Atocha Aliseda, Woosuk Park,
Nancy J. Nersessian, Giuseppe Longo, Yukio Oshawa, Akinori Abe, Michael
Leyton, Dov Gabbay, John Josephson, Walter Carnielli, Gerhard Schurz,
Balakrishnan Chandrasekaran, Jon Williamson, Douglas Walton, Cameron Shelley,
Sami Paavola, Luís Moniz Pereira, Thomas Addis, Giovanna Magnani, Diderik
Batens, Joke Meheus, Simon Colton, Athanassios Raftopoulos, Michael Hoffmann,
Ilkka Niniluoto, Theo A. F. Kuipers, Chris Sinha, Ryan D. Tweney, Ferdinand D.
Rivera, Peter Flach, Antony Kakas, Oliver Ray, Luis A. Pineda, Atsushi
Shimojima, Pat Langley, Demetris P. Portides, and to my collaborators Tommaso
Bertolotti and Selene Arfini. Also of great help was correspondence or conversation
with a number of people whose influence on various of the book’s particularities is
more or less palpable. I especially wish to acknowledge Hanne Andersen, Otávio
Bueno, Sanjay Chandrasekharan, Marcelo Dascal, Gordana Dodig Crnkovic,
Mauro Dorato, Michel Ghins, Marcello Guarini, Ricardo Gudwin, Albrecht
Heeffer, Mireille Hildebrandt, Kenneth Einar Himma, Gerhard Minnameier,
Margaret Morrison, Alfredo Pereira, Ahti-Veikko Pietarinen, Dagmar Provijn, João
Queiroz, Chiaki Sakama, Colin Schmidt, Nora Schwartz, Frederik Stjernfelt,
Mauricio Suárez, Jeroen van den Hoven, Peter-Paul Verbeek, Riccardo Viale,
Marion Vorms. The preparation of the volume would not have been possible
without the contribution of resources and facilities of the Computational Philosophy
Laboratory (Department of Humanities, Philosophy Section, University of Pavia,
Italy). This project was conceived as a whole, but as it developed various parts have
become articles, which have now been excerpted, revised, and integrated into the
current text.

Parts of this book are excerpted from L. Magnani (2012), Scientific models are
not fictions. Model-based science as epistemic warfare, in L. Magnani and Li Ping
(eds.) (2012), Philosophy and Cognitive Science. Western and Eastern Studies,
Series “Sapere”, Vol. 2, Springer, Heidelberg/Berlin, pp. 1–38 (chapters two, three,
four); L. Magnani (2013), Is abduction ignorance-preserving? Conventions, models
and fictions in science, Logic Journal of the IGPL, 21(6): 882–914, Oxford
University Press (chapters one and three); L. Magnani (2015), The eco-cognitive
model of abduction. ’Apacxcή now: Naturalizing the Logic of Abduction, Journal
of Applied Logic 13: 285–315, Elsevier (chapters five and six); L. Magnani (2016),
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The eco-cognitive model of abduction II. Irrelevance and implausibility exculpated,
Journal of Applied Logic 15, 94–129, Elsevier (chapters six and seven). I am
grateful to Elsevier, Oxford University Press, and Springer for permission to
include portions of previously published articles.

Pavia, Italy Lorenzo Magnani
January 2017
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