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Copenhagen, April 20–21, 2017

Welcome to the 2017 meeting of the Nordic Network for Philosophy of Science, taking
place in Copenhagen, April 20–21, 2017.
https://nnpscience.wordpress.com/meetings/copenhagen-2017/
The Nordic Network for Philosophy of Science (NNPS) provides researchers with a
platform for exchange and collaboration within all areas of philosophy of science,
broadly construed. Founded in 2012, it’s main instrument is an annual workshopstyle meeting. Contributions from scholars outside the Nordic region are especially
welcome! Membership is free of charge and open to anyone working on related topics.
The meeting is co-arranged by the Section for History and Philosophy of Science at
the Department of Science Education, Copenhagen University and members of the
Department of Philosophy and LUCID, Lund University.

The meeting presents three invited keynote lectures, 49 contributed papers and two
posters from all areas of philosophy of science, including, but not limited to:
• General philosophy of science: methodological, epistemological and metaphysical
issues in sciences
• Philosophy of special disciplines and meta-philosophy: philosophy of the natural sciences, life sciences, formal sciences, cognitive and behavioural sciences,
humanities and the social sciences, technology and the applied sciences etc.
• Logic and formal approaches to philosophy of science
• Issue-centred research: Ethical, socio-political, historical and cultural issues in
science
Contributions are included from scholars affiliated with institutions in the Nordic,
Baltic, and Northern European regions, and the meeting features many contributions
from junior researchers.
The meeting has received financial support from:
• Stiftelsen Erik och Gurli Hultengrens fond för filosofi vid Lunds Universitet
• Knud Højgaards Fond
• Institut for Naturfagenes Didaktik, Københavns Universitet
We welcome you to two days of inspiring presentations, discussions, and networking.
Henrik Kragh Sørensen, Mariana Vitti-Rodrigues, and Idunn Prestholm
Henrik Thorén and Frank Zenker

Practical information
Internet
The Wi-Fi is accessed by logging on to the wireless network “KU Guest”. Open
a browser and try to browse any website, and follow the on-screen instructions.
The password received by text message and e-mail is valid for 24 hours.
Parking
There is a small parking lot just outside the H. C. Ørsted Institute. You will
need a parking permission, which you can get from the reception, or from the
conference information desk.
Transportation
The conference site at the H. C. Ørsted Institute (Universitetsparken 6) is easiest
reached by busses 150S, 184 and 185, which all depart from Nørreport station.
You can also take busses 42 and 6A from Nørreport Station, which stops just a
few minutes’ walk from the site. Nørreport Station, itself, is the city’s biggest
hub on the S-train and Metro lines.
Another recommended transportation method is the Copenhagen city bikes,
which has a drop-of just by the conference site. Read more here: https:
//bycyklen.dk/en/.
Some important sites are marked in this interactive map: https://goo.gl/
g7n7DU.
If you have any problems or questions, please do not hesitate to ask at the
conference information desk or call our student assistant Idunn Prestholm at
+45 27608717.

Wednesday, April 19: Øster Voldgade 3
16:30–18:30

Registration and welcome reception (Department of Science Education, Øster Voldgade 3)

Thursday, April 20: H. C. Ørsted Institute
Room: Hall

9:00–9:30

Registration and coffee
Room: Aud. 05

9:30–9:45

Welcome by the organizers
9:45–10:45

Room: Aud. 05

10:45–11:00

Plenary lecture by James W. McAllister: “Effortlessness in Science” (introduced by Henrik Kragh Sørensen)
Change-over

11:00–12:30

Room: A107
Chair: Sebastian Lutz

Room: A110
Chair: Mariusz Maziarz

Room: A111
Chair: Veli-Pekka Parkkinen

Room: A112
Chair: Vlasta Sikimic

Mariana Vitti-Rodrigues: “Abduction and Inference to the Best
Explanation in the context of Scientific Discovery” with commentary
by Samantha Copeland

Petter Sandstad: “Formal Causation and Scientific Methodology”
with commentary by Christopher
J. Austin

Saana Jukola: “On contested science and the ideals of good evidence
– The case of nutrition research”
with commentary by Aleksandra
Traykova

Mark Young: “Making or Using?:
The Geiger Counter and Early Cosmic Ray Research” with commentary by Dragana Bozin

Peter Gärdenfors and Andreas
Stephens (presenting): “Induction and knowledge-what” with
commentary by Martin Zach

12:30–13:30

Victoria Höög: “Taking Ontology
Seriously: Quine’s Thesis of Holism
and Underdetermination Applied to
Visuality in the Sciences” with commentary by Nathan Oseroff

Anders Strand and Gry Oftedal: “Restricted Causal Relevance” with commentary by
Alexander Gebharter and Nina
Retzlaff

Room: Biocenter

Lunch

Mikkel Willum Johansen and
Henrik Kragh Sørensen: “What
the practice of research mathematicians can teach automated theorem
proving” with commentary by Jürgen Landes and Barbara Osimani

Thursday, April 20: H. C. Ørsted Institute (cont.)
13:30–15:00

Room: A107
Chair: Petter Sandstad

Room: A110
Chair: Veli-Pekka Parkkinen

Room: A111
Chair: Harry E. Lewendon-Evans

Room: A112
Chair: James Grayot

Charles
Beasley:
“MetaParsimony and the Non-Human
Animal Mindreading Debate” with
commentary by Julie Godfrey

Alexander Gebharter and Nina
Retzlaff: “A new proposal how to
handle counterexamples to Markov
causation a la Cartwright, or:
Fixing the chemical factory” with
commentary by Anders Strand
and Gry Oftedal

Mike Stuart:
“A Framework
for Epistemology of the Imagination” with commentary by Victoria
Höög

Osman Caglar Dede:
“Assessing Behavioral Public Policies
as Evidence-based Policies: Beyond Behavioral Economics, Beyond
Mechanistic Evidence” with commentary by Sarah Wieten and
Donal Khosrowi

Valerio Buonomo and Sasha
D’Ambrosio: “Organisms, processes, and the priority of diachronic
identity” with commentary by
Karim Baraghith and Christian J. Feldbacher-Escamilla

15:00–15:30

Martin Zach: “Modifying the fiction view of scientific models” with
commentary by Vlasta Sikimic

Barbara Osimani, Jürgen Landes and Roland Poellinger:
“Probabilistic Causal Inference
through
Evidence
Amalgamation” with commentary by João
Pinheiro

Magdalena Malecka and Tomi
Kokkonen: “The Distinction between Epistemic and Institutional
Concepts of Discipline and Why It
Matters For the Philosophical Analysis of Interdisciplinarity” with commentary by Jaana Eigi

Room: Hall

Coffee
15:30–16:30

Room: Aud. 05

16:30–16:45

Plenary lecture by Johanna Seibt: “Theoretical Challenges for and by Social Robotics” (introduced by Hanne Andersen)
Change-over

16:45–18:00

Room: Hall

20:00–

Poster session
Conference dinner at Restaurante Nino e Franco, Blegdamsvej 36, 2200 København N.

Friday, April 21: H. C. Ørsted Institute
Room: Hall

9:00–9:30

Coffee
9:30–10:30

Room: Aud. 05

10:30–10:30

Plenary lecture by Roger Strand: “Post-Factual or Post-Normal?” (introduced by Henrik Thorén)
Change-over

10:45–12:15

Room: A107
Chair: Anthony Ferreira

Room: A110
Chair: Roland Poellinger

Room: A111
Chair: Martin Mose Bentzen

Room: A112
Chair: Martin Zach

Julie Godfrey: “The problem of
meta-laws for Dispositional Essentialism and Ontic Structural Realism” with commentary by Petter
Sandstad

Roman Krzanowski:
“Minimal Information Structural Realism
(MISR)” with commentary by Mariana Vitti-Rodrigues

Nathan Oseroff: “The return of
a demarcation problem” with commentary by Ben Martin

Rune Nyrup: “Three uses of
analogy in archaeological theorising” with commentary by Kristin
Kokkov

Christopher J. Austin: “Developmental Biology: A Matter
of Form” with commentary by
Valerio Buonomo and Sasha
D’Ambrosio

Jürgen Landes and Barbara Osimani: “Exact Replication or Varied Evidence?” with commentary by
Saana Jukola

Alberto Cordero: “Advancing
Content Selectivism” with commentary by Matthias Egg

Rasmus Jaksland: “Spacetime =
Entanglement; and so what?” with
commentary by J. Brian Pitts

Room: Biocenter

12:15–13:15

Lunch
13:15–14:45

Room: A107
Chair: Jaana Eigi

Room: A110
Chair: Nathan Oseroff

Room: A111
Chair: Samantha Copeland

Room: A112
Chair: Roman Krzanowski

Karim Baraghith and Christian J. Feldbacher-Escamilla:
“Success-Based Inheritance in Cultural Evolution” with commentary
by Charles Beasley

Ben Martin: “The Dialetheism
Debate: Motivating a New Epistemology of Logic” with commentary
by Martin Mose Bentzen

Anthony Ferreira: “What can we
learn about neuroscience use from
the opposition to the neuroessentialistic account of addiction ?” with
commentary by Helge Malmgren

Adam Pawel Kubiak and Pawel
Kawalec: “An Epistemic-Ethical
Justification of Pragmatic ValueLadenness of Neyman-Pearson Hypothesis Testing” with commentary
by Alberto Cordero

Kristin Kokkov: “How Natural
Scientific Theories Relate to Cultural Interpretation: The Case of
Interdisciplinary Research in Archaeology” with commentary by
Rune Nyrup

Sebastian Lutz: “Choosing How
Far Concepts Travel” with commentary by Harry Lewendon-Evans

James Grayot: “From selves to
systems: Implications for the refinement and integration of models of
human rationality” with commentary by Magdalena Malecka and
Tomi Kokkonen

Aleksandra Traykova: “Numerical vs. ethical values: how do
we define “health”, “disease” and
“ab/normality”?” with commentary by Roman Krzanowski

Friday, April 21: H. C. Ørsted Institute (cont.)
Room: Hall

14:45–15:15

Coffee
15:15–16:45

Room: A107
Chair: Christian J. FeldbacherEscamilla
George Masterton: “The epistemology of citation” with commentary by Karolina Karpe and
Frank Zenker
Line Edslev Andersen: “Acceptable Gaps in Mathematical Proofs”
with commentary by Mikkel
Willum Johansen and Henrik
Kragh Sørensen

Room: A110
Chair: Mariana Vitti Rodrigues

Room: A111
Chair: Petter Sandstad

Room: A112
Chair: Saana Jukola

Huginn Freyr Thorsteinsson:
“Making full use of heterogeneous
reference potential” with commentary by Anthony Ferreira

Harry Lewendon-Evans: “Reorienting discussions on scientific
understanding: a normative perspective” with commentary by
Mike Stuart

Vlasta Sikimic:
“Discovering
disease-causing mechanisms: an argumentation perspective” with commentary by Barbara Osimani,
Jürgen Landes and Roland
Poellinger

João Pinheiro: “The Ontic Relational Unity of Science at the
Foundations of Epistemic Integrative Pluralism” with commentary by
Andreas Stephens

Sarah Wieten and Donal Khosrowi: “Putting rigour back into
pragmatic trials” with commentary
by Osman Caglar Dede

Change-over

16:45–17:00
17:00–18:30

Samantha Copeland: “Strategic Serendipity - Inferences and
Institutions that Enable Scientific
Discovery” with commentary by
Mark Young

Room: A107
Chair: Anthony Ferreira

Room: A110
Chair: Rune Nyrup

Room: A111
Chair: Magdalena Małecka

Room: A112
Chair: Mariana Vitti Rodrigues

Matthias Egg:
“Metaphysical
Underdetermination in Quantum
Mechanics and Quantum Field
Theory” with commentary by Sebastian Lutz

Karolina Karpe and Frank
Zenker: “Combining p-curve analysis and p-value distribution analysis to assess the extent of phacking and selective publishing
for the highest-impact articles published in 1994, 2004, and 2014 in the
Journal of Experimental Psychology: General” with commentary by
Adam Pawel Kubiak and Pawel
Kawalec

Martin Mose Bentzen: “The Ineliminable Distortion of Reality: On
Causality, Representation, Abstraction and Idealization in Batterman’s
Philosophy of Science” with commentary by George Masterton

Helge Malmgren: “Why Kant
was at least almost right about
space” with commentary by Rasmus Jaksland

J. Brian Pitts: “Conservation
Laws and the Philosophy of Mind”
with commentary by James
Grayot

Jaana Eigi: “What does it mean
for a research community to have
shared norms?” with commentary
by Line Edslev Andersen

Dragana Bozin: “Can Building
Models Explain Conceptual Change
in Science?” with commentary by
Huginn Freyr Thorsteinsson

Plenary lectures
“Effortlessness in Science”
James W. McAllister (Institute of Philosophy, University of Leiden, j.w.mcallister@phil.
leidenuniv.nl)
Scientists use several rhetorical strategies to enhance the credibility of their findings. Two familiar examples are the rhetoric of effort, which consists in emphasizing
the amount of effort expended in a research project, and the rhetoric of self-effacement,
one manifestation of which is the use of the passive voice in research reports. In this
lecture, I discuss a further, hitherto unrecognized rhetorical strategy that scientists use:
the rhetoric of effortlessness. An investigator using this rhetorical strategy conveys the
impression that establishing a result cost that researcher little effort. The rhetoric of
effortlessness heightens the objectivity of scientific findings, raises the reputation of
individual scientists, and propagates an attractive view of science as a whole.

“Theoretical Challenges for and by Social Robotics”
Johanna Seibt (School of Culture and Society: Philosophy, Aarhus University, filseibt@cas.
au.dk)
Social Robotics currently presents itself as a new field of interdisciplinary research
’in the making’–it uses artificial agents as instruments to explore the conditions of
human social interactions and the dynamics of socio-cultural practices. Since human
social interactions are arguably the most complex phenomena there are, at least from
the point of view of a naturalist metaphysics, a plurality of theoretical and methodological approaches is called for to investigate this domain. As of now, however, it is
quite unclear how the investigative frameworks to be used in full-scale social robotics
can be combined so as to allow for the integration of results. The lecture will survey
some of the core methodological difficulties that arise for the project of such an integrative approach to social robotics, and consider how they may be addressed. Some
of these difficulties arise from a lack of shared terminology and I will sketch an ontology of simulated social interactions that can be used to classify social interactions
with asymmetric distributions of capacities including human-robot interactions. As I
shall show, the framework can also be employed to consider in which way the research
results of social robotics as undertaken so far challenge our assumptions about human
social cognition, mentality, and sociality as habitual and reflected practice.

“Post-Factual or Post-Normal?”
Roger Strand (Centre for the Study of the Sciences and the Humanities, University of Bergen,
roger.strand@uib.no)
Many intellectual positions with the prefix “post-” have made efforts to problematize, criticize, deconstruct and perhaps soften distinctions between truth and falsity,
facts and values. What now, when public and political discourse seems to be flooded
with lies, alternative facts and allegations of fake news? While some of our university
colleagues engage in Marches for Science and possibly against its perceived enemies,
I shall try to reinterpret the diagnosis of “post-factual politics” from the intellectual
perspective of “post-normal science”.

Posters
• Łukasz Hardt: “To what extent economic explanations are distinctively mathematical?”
• Mariusz Maziarz: “The unrealistic realist philosophy: The ontology of econometrics
revisited”

List of registered participants
Hanne Andersen

University of Copenhagen

Hanne.andersen@ind.ku.dk

Line Edslev Andersen

Aarhus University

lea@css.au.dk

Martin Marchman Andersen

DTU

mamaa@dtu.dk

Christopher J. Austin

University of Oxford

Christopherja@gmail.com

Joshua Babic

Université de Genève

joshuababic@gmai.com

Karim Baraghith

DCLPS, University of Duesseldorf

kbaraghith@gmail.com

Charles Beasley

Humboldt Universität zu Berlin

beasleycharles@gmail.com

Valerio Buonomo

University of Milan

valerio.buonomo@unimi.it

Alla Choifer

The University of Gothenburg

alla.choifer@filosofi.gu.se

Alberto Cordero

CUNY Graduate Center & Queens
College CUNY

acordelec@outlook.com

Sasha D’Ambrosio

Università degli Studi di Milano

sasha.dambrosio@unimi.it

Osman Caglar Dede

Erasmus
EIPE

dedecaglar@gmail.com

Matthias Egg

University of Bern

matthias.egg@philo.unibe.ch

Jaana Eigi

University of Tartu

jaana.eigi@gmail.com

Claus Emmeche

Institut for Naturfagenes Didaktik

cemmeche@ind.ku.dk

Christian J. Feldbacher-Escamilla

DCLPS, University of Duesseldorf

cj.feldbacher.escamilla@
gmail.com

Anthony Ferreira

Institut
de
Recherches
Philosophiques / U.Paris 10

a.a.ferreira@laposte.net

Alexander Gebharter

DCLPS

alexander.gebharter@gmail.com

Mads Goddiksen

Copenhagen University

mpg@ifro.ku.dk

Julie Godfrey

Durham university

Julie_m@live.com.pt

James D. Grayot

Erasmus Institute for Philosophy &
Economics

james.grayot@gmail.com

Lukasz Hardt

University of Warsaw

lhardt@wne.uw.edu.pl

Rasmus Jaksland

University of Copenhagen

rasjaks@hotmail.com

Mikkel Willum Johansen

University of Copenhagen

mwj@ind.ku.dk

Lars-Göran Johansson

Uppsala Universitet

lars-goran.johansson@
filosofi.uu.se

Saana Jukola

Bielefeld University

sjukola@uni-bielefeld.de

Karolina Karpe

Adam Mickiewicz University in Poznań, Poland

kkarpe@amu.edu.pl

Donal Khosrowi

Durham University

donal.khosrowi@durham.ac.uk

Tomi Kokkonen

University of Helsinki

tomi.kokkonen@helsinki.fi

Kristin Kokkov

University of Tartu

kristin.kokkov@ut.ee

Roman Krzanowski

Pontifical University of John Paul II

rmkrzan@gmail.com

Adam Kubiak

Catholic University of Lublin

adamkubiak@kul.pl

Juergen Landes

LMU Munich

juergen_landes@yahoo.de

Juergen Landes

LMU

juergen_landes@yahoo.de

Harry Lewendon-Evans

Durham University

h.e.lewendon-evans@durham.ac.
uk

Sebastian Lutz

Uppsala University

sebastian.lutz@gmx.net

Ben Martin

University College London

benjamin.martin@ucl.ac.uk

Mariusz Maziarz

Wroclaw University of Economics

mariusz.mm@gmail.com

University

Rotterdam/

Magdalena Małecka

University of Helsinki

malecka.magdalena@gmail.com

James W. McAllister

Institute of Philosophy, University
of Leiden

j.w.mcallister@phil.
leidenuniv.nl

Rune Nyrup

Cambridge University

nyrup.rune@gmail.com

Gry Oftedal

University of Oslo

gry.oftedal@ifikk.uio.no

Nathan Oseroff

King’s College London

nathan.oseroff@kcl.ac.uk

Veli-Pekka Parkkinen

University of Kent

v.k.parkkinen@kent.ac.uk

João Pinheiro

Centre for Philosophy of Sciences of
the University of Lisbon

joaopinheiro@hotmail.com

J. Brian Pitts

University of Cambridge

jbp25@cam.ac.uk

Roland Poellinger

Munich Center for Mathematical
Philosophy (MCMP) / LMU Munich

r.poellinger@lmu.de

Nina Retzlaff

dclps, university of duesseldorf

Nina.Retzlaff@
uni-duesseldorf.de

Mariana Vitti Rodrigues

University of Copenhagen

mariana.rodrigues@ind.ku.dk

Petter Sandstad

Universität Rostock

petter.sandstad@gmail.com

Johanna Seibt

School of Culture and Society: Philosophy, Aarhus University

filseibt@cas.au.dk

Vlasta Sikimic

University of Belgrade

vlasta.sikimic@gmail.com

Andreas Stephens

Lund University

andreasstephens@gmail.com

Anders Strand

University of Oslo

anders.strand@ifikk.uio.no

Roger Strand

Centre for the Study of the Sciences
and the Humanities, University of
Bergen

roger.strand@uib.no

Mike Stuart

London School of Economics

m.stuart@lse.ac.uk

Henrik Kragh Sørensen

Section for History and Philosophy
of Science, Department of Science
Education, University of Copenhagen

henrik.kragh@ind.ku.dk

Huginn Freyr Thorsteinsson

University of Akureyri

huginn@unak.is

Henrik Thorén

Lund University

henrik.thoren@fil.lu.se

Aleksandra Traykova

Durham University

a.k.traykova@durham.ac.uk

Martin Zach

Charles University in Prague

m_zach@seznam.cz

NNPS2017
NNPS2017
H. C. Ørsted-Instituttet
Kantinen i Biocentret
Department of Science
Education

Københavns Hovedbanegård
Copenhagen Airport

10

Ristorante Nino e Franco
Wakeup Copenhagen,
Borgergade
Generator Hostel Copenhagen
Urban House Copenhagen by
MEININGER
Bus stop: 184, 185, 150S
Bus stop: 6A
Bus stop: 42

https://goo.gl/g7n7DU

Nørreport Station Metro, Train,
Bus

List of contributed abstracts (in order of presentation)
Mariana Vitti-Rodrigues: “Abduction and Inference to the Best Explanation in the context of Scientific
Discovery” with commentary by Samantha Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Peter Gärdenfors and Andreas Stephens (presenting): “Induction and knowledge-what” with commentary by Martin Zach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Petter Sandstad: “Formal Causation and Scientific Methodology” with commentary by Christopher J.
Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Victoria Höög: “Taking Ontology Seriously: Quine’s Thesis of Holism and Underdetermination Applied
to Visuality in the Sciences” with commentary by Nathan Oseroff . . . . . . . . . . . . . . . . . . . 19
Saana Jukola: “On contested science and the ideals of good evidence – The case of nutrition research”
with commentary by Aleksandra Traykova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Anders Strand and Gry Oftedal: “Restricted Causal Relevance” with commentary by Alexander
Gebharter and Nina Retzlaff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Mark Young: “Making or Using?: The Geiger Counter and Early Cosmic Ray Research” with commentary
by Dragana Bozin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Mikkel Willum Johansen and Henrik Kragh Sørensen: “What the practice of research mathematicians can teach automated theorem proving” with commentary by Jürgen Landes and Barbara
Osimani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
Charles Beasley: “Meta-Parsimony and the Non-Human Animal Mindreading Debate” with commentary
by Julie Godfrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Valerio Buonomo and Sasha D’Ambrosio: “Organisms, processes, and the priority of diachronic identity” with commentary by Karim Baraghith and Christian J. Feldbacher-Escamilla . . . . . . 29
Alexander Gebharter and Nina Retzlaff: “A new proposal how to handle counterexamples to Markov
causation a la Cartwright, or: Fixing the chemical factory” with commentary by Anders Strand and
Gry Oftedal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Barbara Osimani, Jürgen Landes and Roland Poellinger: “Probabilistic Causal Inference through
Evidence Amalgamation” with commentary by João Pinheiro . . . . . . . . . . . . . . . . . . . . . . 33
Mike Stuart: “A Framework for Epistemology of the Imagination” with commentary by Victoria Höög . 34
Martin Zach: “Modifying the fiction view of scientific models” with commentary by Vlasta Sikimic . . . 36
Osman Caglar Dede: “Assessing Behavioral Public Policies as Evidence-based Policies: Beyond Behavioral
Economics, Beyond Mechanistic Evidence” with commentary by Sarah Wieten and Donal Khosrowi 38
Magdalena Malecka and Tomi Kokkonen: “The Distinction between Epistemic and Institutional Concepts of Discipline and Why It Matters For the Philosophical Analysis of Interdisciplinarity” with
commentary by Jaana Eigi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Julie Godfrey: “The problem of meta-laws for Dispositional Essentialism and Ontic Structural Realism”
with commentary by Petter Sandstad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Christopher J. Austin: “Developmental Biology: A Matter of Form” with commentary by Valerio
Buonomo and Sasha D’Ambrosio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Roman Krzanowski: “Minimal Information Structural Realism (MISR)” with commentary by Mariana
Vitti-Rodrigues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Jürgen Landes and Barbara Osimani: “Exact Replication or Varied Evidence?” with commentary by
Saana Jukola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Nathan Oseroff: “The return of a demarcation problem” with commentary by Ben Martin . . . . . . . 51
Alberto Cordero: “Advancing Content Selectivism” with commentary by Matthias Egg . . . . . . . . . 53
Rune Nyrup: “Three uses of analogy in archaeological theorising” with commentary by Kristin Kokkov 56
Rasmus Jaksland: “Spacetime = Entanglement; and so what?” with commentary by J. Brian Pitts . . 59
Karim Baraghith and Christian J. Feldbacher-Escamilla: “Success-Based Inheritance in Cultural
Evolution” with commentary by Charles Beasley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Kristin Kokkov: “How Natural Scientific Theories Relate to Cultural Interpretation: The Case of Interdisciplinary Research in Archaeology” with commentary by Rune Nyrup . . . . . . . . . . . . . . . . 63
Ben Martin: “The Dialetheism Debate: Motivating a New Epistemology of Logic” with commentary by
Martin Mose Bentzen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Sebastian Lutz: “Choosing How Far Concepts Travel” with commentary by Harry Lewendon-Evans . 69
Anthony Ferreira: “What can we learn about neuroscience use from the opposition to the neuroessentialistic account of addiction ?” with commentary by Helge Malmgren . . . . . . . . . . . . . . . . . . 72
James Grayot: “From selves to systems: Implications for the refinement and integration of models of
human rationality” with commentary by Magdalena Malecka and Tomi Kokkonen . . . . . . . . 75
Adam Pawel Kubiak and Pawel Kawalec: “An Epistemic-Ethical Justification of Pragmatic ValueLadenness of Neyman-Pearson Hypothesis Testing” with commentary by Alberto Cordero . . . . . 79
Aleksandra Traykova: “Numerical vs. ethical values: how do we define “health”, “disease” and “ab/normality”?”
with commentary by Roman Krzanowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
George Masterton: “The epistemology of citation” with commentary by Karolina Karpe and Frank
Zenker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
11

Line Edslev Andersen: “Acceptable Gaps in Mathematical Proofs” with commentary by Mikkel Willum
Johansen and Henrik Kragh Sørensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Huginn Freyr Thorsteinsson: “Making full use of heterogeneous reference potential” with commentary
by Anthony Ferreira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
João Pinheiro: “The Ontic Relational Unity of Science at the Foundations of Epistemic Integrative Pluralism” with commentary by Andreas Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Harry Lewendon-Evans: “Re-orienting discussions on scientific understanding: a normative perspective”
with commentary by Mike Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Samantha Copeland: “Strategic Serendipity - Inferences and Institutions that Enable Scientific Discovery”
with commentary by Mark Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vlasta Sikimic: “Discovering disease-causing mechanisms: an argumentation perspective” with commentary by Barbara Osimani, Jürgen Landes and Roland Poellinger . . . . . . . . . . . . . . . . .
Sarah Wieten and Donal Khosrowi: “Putting rigour back into pragmatic trials” with commentary by
Osman Caglar Dede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Matthias Egg: “Metaphysical Underdetermination in Quantum Mechanics and Quantum Field Theory”
with commentary by Sebastian Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
J. Brian Pitts: “Conservation Laws and the Philosophy of Mind” with commentary by James Grayot .
Karolina Karpe and Frank Zenker: “Combining p-curve analysis and p-value distribution analysis
to assess the extent of p-hacking and selective publishing for the highest-impact articles published in
1994, 2004, and 2014 in the Journal of Experimental Psychology: General” with commentary by Adam
Pawel Kubiak and Pawel Kawalec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Jaana Eigi: “What does it mean for a research community to have shared norms?” with commentary by
Line Edslev Andersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Martin Mose Bentzen: “The Ineliminable Distortion of Reality: On Causality, Representation, Abstraction and Idealization in Batterman’s Philosophy of Science” with commentary by George Masterton
Dragana Bozin: “Can Building Models Explain Conceptual Change in Science?” with commentary by
Huginn Freyr Thorsteinsson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Helge Malmgren: “Why Kant was at least almost right about space” with commentary by Rasmus
Jaksland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

83
86
87
89
91
93
96
98
100

102
106
109
112
114

Mariana Vitti-Rodrigues: “Abduction and Inference to the Best Explanation in the context of Scientific
Discovery” with commentary by Samantha Copeland

Abduction and Inference to the Best Explanation in the context of Scientific Discovery
What is abduction? What are the differences and similitudes between abductive reasoning
and Inference to the Best Explanation (IBE)? In the present paper, we discuss these questions trying
to clarify the concept of abduction, showing some consequences of the development of this concept
in the contemporary philosophy of science in the context of scientific discovery.
During the course of his work, Peirce outlined a variety of different, but not inconsistent,
characterizations of the concept of abduction (FANN, 1970) trying to develop a method of scientific
investigation. According to Anderson (1986, p. 148) “Peirce began by viewing abduction as an
'evidencing process' and later switched to treating it as the stage of scientific inquiry”. In his later
work, Peirce recognizes abduction to be the first step of inquiry, the only kind of reasoning to
introduce new ideas (CP 5.171; 1903), in addition to deduction and induction (the second and third
stages of inquiry, respectively).
The aim of abductive reasoning is to incorporate a fact that is alien to a network of beliefs,
by means of the suggestion of explanatory hypotheses. In this context, when a surprising fact is
observed, the scientist tries to formulate hypotheses that, if true, would explain the strange fact.
According to Peirce, the second step of scientific investigation relies on deductive reasoning, which
focuses on the necessary consequences of the general hypothesis suggested by abduction, enabling
it to become testable. Finally, induction enables the testing of the necessary consequences deduced
from the hypothesis generated via abduction1. Once the truth of the hypothesis is confirmed, the
original surprise, generated by the observation of a strange fact, is dissipated. In Peirce's words:
“Abduction is the process of forming an explanatory hypothesis. It is the only logical operation
which introduces any new idea; for induction does nothing but determine a value, and deduction
merely evolves the necessary consequences of a pure hypothesis” (CP 5.171).
In the context of the philosophy of science of the late twentieth century, Hanson (1965),
based on hypotheses developed by Peirce in favor of a logic of scientific discovery, highlights the
heuristic properties involved in abduction, arguing that the first step of the process of scientific
investigation begins with abductive reasoning. According to Hanson, abductive reasoning starts
from a fact that appears to a scientist as an anomaly to be explained. Following observation of the
anomaly, the scientist searches for explanatory hypotheses, guided by the initial occurrence of the
surprising fact, trying to overcome the limitations of the current theory that no longer explains the
strange fact.
1 Remember that Peirce defines three kinds of inductive reasoning. (1) Crude induction or induction by simple
enumeration; (2) Quantitative induction, that allows a quantitative test of an abduced hypothesis and (3) Qualitative
induction, which allows a qualitative test of an abduced hypothesis. In this sense, (2) and (3) may constitute the third
stage of inquiry. (CP 7.120).
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Paavola (2006), interpreting the Peircean concept of abduction in relation to the concept of
IBE, distinguishes two kinds of abductive reasoning: (1) Hansonian Abduction and (2) Harmanian
Abdution. Hansonian abduction mirrors Peirce's understanding of abductive reasoning as the first
step of reasoning, as Paavola reaffirms “Abduction is taken to be a weak form of inference that
relates to the first phase of inquiry. This 'weakness' means that abduction is supposed to give
plausible candidate hypotheses, not necessarily true explanations, which then have to be verified
and tested by other means, that is, processes of deduction and induction” (PAAVOLA, 2006 p. 96).
What Paavola calls Harmanian abduction is inspired by the definition of IBE developed by
Harman (1965, p.89) who says: “In making this inference one infers, from the fact that a certain
hypothesis would explain the evidence, to the truth of that hypothesis. In general, there would be
several hypotheses which might explain the evidence, so one must be able to reject all such
alternative hypotheses before one is warranted in making an inference”. Paavola explains that “with
IBE, the inquirer is supposed to end up to the true explanation although in non-deductive manner,
whereas abduction is meant to be the first phase of inquiry, after which the hypothesis is tested or
verified with deduction and induction (PAAVOLA, 2006, p. 97). In this sense, the basic difference
between abduction and IBE would be the place that they occupy in scientific investigation. Once
abductive reasoning is the first step of inquiry and provides simply plausible hypotheses; IBE,
roughly, consists in choosing the best hypothesis as the truly one from a pool of plausible
hypotheses.
Paavola (2006) discuss that, in the middle of these two kinds of abduction, lies the concept
of IBE developed by Lipton (2004). According to Paavola, “ […] one may argue that Lipton's way
of developing or interpreting IBE is basically Harmanian, but in a way that has moved towards
(what is here called) Hansonian abdution” (PAAVOLA, p.98, 2006). In the present paper, we
presents the later concept of abduction developed by Peirce, discussing the differences and
similitudes of abduction and IBE in the contemporary debate of scientific discovery.
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Induction and knowledge-what
One of the most impressive features of human cognitive processing is our ability to
perform inductive inferences. We generalise from a very limited number of
observations, sometimes with overwhelming confidence. A central problem in
philosophy of science concerns how the mechanism of inductive reasoning can be
described and motivated.
We do not perform inductive inferences in an arbitrary manner. For example, Peirce
(1932) hints at an evolutionary explanation of why “the human intellect is peculiarly
adapted to the comprehension of the laws and facts of nature” (Peirce 1932: 474).
Within analytic philosophy, induction has been seen as a problem concerning
inferences that have been analysed as relations between sentences. Inductive
inferences were important for the logical positivists, being a cardinal component in
their verificationist program (see, e.g., Carnap 1950; Hempel 1965; Rosenberg 2000;
Ladyman 2002; Creath 2014; Vickers 2014). However, it soon became apparent that
their logical approach resulted in paradoxes. The most well-known are Hempel’s
(1965) ‘paradox of confirmation’ and Goodman’s (1955) ‘new riddle of induction’. If
we use logical relations alone to determine which inductions are valid, the fact that all
predicates are treated on a par induces symmetries which are not preserved by our
intuitions concerning which inductive inferences are permissible: ‘Raven’ in
Hempel’s paradox is treated on a par with ‘non-raven’, ‘green’ in Goodman’s with
‘grue’, etc. What is needed is a non-logical way of distinguishing the predicates that
may be used in inductive inferences from those that may not.
Our diagnosis of why the paradoxes have emerged in the traditional treatment is that
induction does not primarily concern relations between sentences, but between
properties and categories. We outline a new approach to induction that is based on
two theses. The first one is epistemological. We argue that there is not only
knowledge-how and knowledge-that, but also knowledge-what. Knowledge-what
concerns relations between properties and categories and we argue that it cannot be
reduced to knowledge-that. We motivate our approach by giving it a naturalistic
grounding in cognitive neuroscience, supporting the tripartition of knowledge by
mapping it onto the long-term memory systems: procedural, semantic and episodic
memory.
The second thesis is that the role of induction is to generate knowledge-what. This
entails that we find much of the earlier discussion of induction misguided since it has
focused on induction as generalisations generating knowledge-that. In this context, it
should be noted that there are two meanings of ‘generalisation’ in the literature. One
is logical, relating to the connection between sentences describing individual
instances and universal sentences covering the individual sentences. The other, also
called ‘stimulus generalisation’, is psychological and concerns the relations between
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reactions to a particular stimulus and a class of similar stimuli. We argue that human
inductive inference is more related to the psychological notion of generalisation.
A central question then is how knowledge-what can be modelled. Here we build on
the theory of conceptual spaces proposed by Gärdenfors (1990, 2000, 2014). In this
theory, knowledge is organised into domains modelled as spatial structures. Properties
are analysed as (convex) regions within such domains and categories as complexes of
regions from different domains. There are several dimensional theories of
categorisation, but the unique property of the theory of conceptual spaces is its strong
reliance on geometric structures.
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Formal Causation and Scientific Methodology
**** ****
Causation is a basic feature of the structure of nature and thus in the centre of much research
in both contemporary metaphysics and philosophy of science. Formal causation, however,
which is one of the four traditional kinds of causation distinguished by Aristotle, is still very
much neglected. In contemporary philosophy, the notion of non-causal explanation comes
close to it, which is especially discussed with relation to mathematics (Lange 2013), although
the formal cause has a much wider application beyond mathematics.
Explanations in terms of formal causation can occur wherever one can refer to kind
membership and essential properties. Aristotle used it for scientific demonstrations and
explanations. We would, for example, say that whales breathe with lungs because they are
mammals and have mammal form, or, as Aristotle says, that some plants shed their leaves in
the autumn because they have the form Broad-Leafed (98a37-98b4). Formal causation is thus
closely connected to kinds and essentialism, but also to the topics of ontological dependence
and grounding, ontological categories, dispositions, and functions: Whales are essentially
mammals. Being a mammal is explanatory prior to having a specific type of lung. The form
Mammal belongs to a different ontological category than a particular whale. The whale’s lung
has a disposition to breath in air, but not under water. The whale’s lung has a function to take
up oxygen.
In this paper we want to explore the epistemological dimension of formal causation.
Specifically, there are three questions which we will answer:
(1) How do we identify formal causes?
(2) By which methods are we able to identify formal causes?
(3) To what extent are already established methods satisfactory for this aim?
In answering the first two questions, we are largely following Aristotle’s discussion in the
Posterior Analytics. There, Aristotle not only discusses the issue at length, but he also
presents two purely extensional methods:
(1) The basic procedure: Start with the lowest species in the hierarchy, e.g.
Isosceles or Blue whale. Check if all instances of this universal have the property. If
so, then check the next form in the hierarchy, e.g. Triangle or Whale. Again check
if all instances have the property. Continue this procedure until one comes to a form
where not all instances have the property. Then the formal cause is the form highest
in the hierarchy of which all instances have the property.
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(2) The top-down procedure: Start with the highest genus in the hierarchy, e.g. Animal
or Plane figure. Create a list of all properties studied by the science which belongs to
some instances of this highest genus. Check for each property in the list whether it
belongs to all instances of this highest genus. If so, then that genus is the formal cause
of those properties. Then remove that property from the list. Repeat the procedure for
all the species of this genus, using the revised list. And so on to the lowest species.
None of these procedures are fool-proof – they must be supplanted with e.g. counterfactual
reasoning. For instance, one’s hierarchy might contain mistakes. Or two merely analogous
cases might erroneously be given a single cause. Or some terms might be equivocal,
metaphorical, or vague. Or there might be exceptions. In all these cases, further intensional
methods must be utilized and further empirical research done.
The third question will compare Aristotle’s methods with both general methods for
identifying causal relations (like Mill’s inductive methods and Bacon’s tables) and methods
from specific domains (like the Bradford Hill criteria for epidemiology and Koch’s postulates
for infectology), and evaluate them with respect to their ability to infer formal causes. As all
of these methods are fallible when dealing with efficient causation, we do not expect to find
infallible methods for formal causation. Instead, we will seek to suggest strategies to
minimize the proneness to fallibility, for example by iteration or combination of methods.
One conclusion is that Mill’s methods only provide strict correlations but are insufficient to
identify formal causes. In contrast, Bacon’s tables seem to be closer to Aristotle’s methods of
identifying formal causes, but Aristotle’s methods are in many ways superior to Bacon’s (as
explicitly noted by Cook Wilson 1926: 596-605). Further details and variations will be
supplanted from the specific domain methods. Again, these are known to be highly
problematic, yet certain elements from these can be supplanted to Aristotle’s methods.

References mentioned in the abstract:
Cook Wilson, J. (1926) Statement and Inference: with other Philosophical Papers, ed. A. S.
L. Farquharson. Oxford: Clarendon Press.
Lange, M. (2013) “What Makes a Scientific Explanation Distinctively Mathematical?”, in:
British Journal for the Philosophy of Science 64, 485-511.
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Taking Ontology Seriously: Quine’s Thesis of Holism and
Underdetermination Applied to Visuality in the Sciences
By Victoria Höög, Department of Philosophy and History of Sciences, Lund University
victoria.hoog@fil.lu.se
The visualization in the contemporary sciences has renewed the relevance of a certain aspect of
post-positivistic epistemology, namely the relation between fact and representation. The visual
computational turn has altered the working conditions for various sciences. If theory in classic
science was regarded as framing the facts, now the pictorial facts define the representation. The
picture emerges seemingly regardless of any theoretical approach. Rather than theoretical
competence, the interpretative experience is the preferred professional virtue.
This talk addresses the question what conceptual resources philosophy offers for an
analysis of epistemic realism in visualized science. A suggestion is that W. V. O. Quine’s thesis
about the holism and underdetermination of theory might be helpful devices for analyzing the
ontological aspects of scientific computational generated pictures. Quine’s holism aims to hold
for all branches of sciences including mathematics (Quine, 1992). Holism can be interpreted as
the thesis that evidence rest on theories as wholes and not on individual parts of a theory. Hence,
in general scientific pictures lack a secure empirical content taken in isolation from another. But
conjoined into series of pictures or corpus of pictures, the depictured phenomenon has an
empirical content. Underdetermination can only obtain for complex theories, which are not
empirically warranted. Taken together with the underdetermination thesis i.e. that observations
alone do not determine theory; holism can be used for at the same time acknowledging a theory’s
fallibility and preserve a scientific realism (Bayer, 2007).
In his last versions of underdetermination thesis Quine asserted that it was a confusion
to suppose that we can stand aloof and recognize alternative ontologies as true (Quine, 1975).
Truth is immanent and there is no higher. Of course one should have an epistemic openness
depending on the evidence situation, but we can’t comprise different ontological versions of
reality.
In molecular protein biology after the crystallization process is successfully done the
measured density between electrons are modeled into pictures in order to grasp the where the
atoms are sitting in the molecule (Brändén & Tooze, 2009).The next step is to apply another
pictorial model, a structural model in order to find the specific shape of the protein molecule at
display. The pictorial and animation programs are research tool, designed by professional
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researcher. The choices of colors are not standardized as the colors works as explorative devices
in order to find to the best final model that matches density and structure. The pictures are
necessary tools on the way to find out the protein structure and the molecules. A conclusion is
that the visual representation aims at shaping and strengthening the ontological realism by
combining two depictured aspects of the molecule, the density- and the structural models.
Some conclusions are 1) The visual representation has holistic connection to reality in
the Quinean sense, though originally beyond our senses. 2) Scientific realism is still a valid
position and hence the quest for objective truth. 3) Despite the pervasive computerization of
scientific imaging, traditional concepts such as objectivity and realism are still valid connotations,
however in new constellations. 4) Last, but not least, creating, practicing and analyzing scientific
pictures require ontological competencies to serve the wanted epistemic goals.
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On contested science and the ideals of good evidence – The case of
nutrition research
This paper explores the epistemic landscape of nutrition research and nutrition advice. Does red meat
cause cancer, does eating eggs raise your cholesterol, and is butter a better choice than margarine?
How to combine meals and what foodstuffs to avoid? These and other nutrition-related questions
interest the public and raise heated discussions. Nutrition is a socially relevant science that has
significant policy implications (Blumberg et al. 2010). Its results are molded into public health
recommendations, such as dietary guidelines. These guidelines, issued for instance by universities,
governmental agencies, and health associations, are statements aimed at instructing public decision
making, informing debates on the effects of nutrition on the population at large, and guiding nutrition
professionals. Recently, the evidential basis for these guidelines has been questioned not only by
academic critics but also by proponents of alternative diets such as low-carb/high-fat and paleo (Shapin
2007; Scrinis 2013). In this paper, I shall ask whether this criticism is justified and analyze the
assumptions it is based on. My argument is that the ideals of good evidence that the criticism relies on
are not fruitful in the context of research that is needed for giving health policy advice.
Even though not all criticism of established nutrition science is based on scientific argumentation (e.g.,
Jallinoja et al. 2016), a notable part of the discussion is focused on the question of how evidence on
the relation between nutrition and health is produced. According to the critics, the reliance on
observational studies renders the foundations for health policy recommendations shaky (e.g.,
Ioannidis 2013). Instead of data from observational studies, it is stated, nutrition advice should be
based on randomized controlled trials (RCTs): “Most of our devout beliefs about nutrition have not
been subjected to a robust, experimental, controlled clinical trial, the type of study that shows cause
and effect, which may be why Americans are pummeled with contradictory and confounding
nutritional advice” (Tirado Gilligan 2015).
I shall argue that the methodological criticism of nutrition science is based on the ideals of the socalled drug trial paradigm (Satija et al. 2015); research is criticized by referring to the ideals of reliable
evidence that originate from evidence-based medicine, in which RCTs and systematic reviews are taken
to offer the most reliable evidence (e.g., Howick 2011). Thus, the debates on nutrition science can be
understood as “fundamentally epistemic struggles over what constitutes legitimate knowledge and
ways of knowing” (Huovila & Saikkonen 2015, 2).
I argue that transferring the ideals of good evidence from the drug trial paradigm to other contexts
should not be done without considering the aims of research and the features of the object of interest.
The criticism of nutrition advice concerning the lack of evidence from RCTs in is ill-founded. First,
conducting RCTs that would benefit health policy making is ethically and practically difficult, for
instance because deciding on the adequate control intake of the nutrient of interest is difficult
(Blumberg et al. 2010). Second, nutrition science explores a complex area of reality. This is the case
particularly when the aim is not only to prevent nutrition deficiencies but also chronic diseases with
complex etiologies (Austin & Overholt 1988, 15). Measuring the effects of nutrition on human health
is a complicated task, for instance because of the different sensitivities of different organ systems
(Blumberg et al. 2010) and because diet is a complex exposure (Satija et al 2015). Moreover, RCTs are
less strong in producing evidence on unintended effects (e.g., Osimani 2013), and the first reports of
harmful effects of dietary exposures often come from observational studies (Satija et al. 2015). Given
that the mitigation of harm is a goal of public policies, and that conducting a RCT can be both time
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consuming and methodologically difficult, relying on observational studies to avoid risks can be
justifiable.
Taking into account the practical and epistemic goals of research enables acknowledging how the
criteria for assessing evidence can change depending on the context and aims of research (e.g., Elliott
& McKaughan 2014). In the case of nutrition research, the nature of the phenomena of interest and
the practical goals of research justify the re-evaluation of how to set the threshold of sufficient
evidence. The criteria for adequate evidence in nutrition research should not be taken to be the same
as in when the efficacy of medical interventions is studied. Making causal claims in this context may
require considering a larger evidence base and multiple sources of evidence instead of relying on
randomized controlled trials alone.
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Restricted Causal Relevance
Distinctions between causes are invoked both in scientific and everyday causal judgements and
reasoning. We often hear claims that some causes are stronger or more relevant than others. For
example, genetic factors are referred to as causes in a sense not ascribed to other factors in
development, and norm-violating actions are ascribed a causal status not shared by norm abiding
actions. How are such differences in causal judgements best understood?
In this paper we develop a pluralistic – though unified – analysis of causal concepts that accounts
for numerous causal distinctions. This is based on causal reasoning in biology and results on the
norm-sensitivity of folk-causal judgment. On our account, different causal concepts can be captured
by quantifier restrictions on a minimal definition of causal relevance. Different interests and
explanatory aims contextually trigger different causal concepts, and we provide resources to spell
out their precise contents. Pragmatic features – like aims and interests – determine what causal
claims we make and investigate, while the causal claims themselves have objectively assessable
truth conditions. This approach contrasts with standard approaches, which typically provide
monistic analyses of causation in terms of necessary and sufficient conditions for the truth of
canonical causal claims like ‘X is a cause of Y’ (e.g. D. Lewis’ and J. Woodward’s accounts).
We take three core ideas as our point of departure. (1) That truth conditions for causal claims can be
formulated in terms of behaviour under certain specific hypothetical changes to causal systems
called interventions. (2) That type-causation is analytically fundamental, meaning that a
philosophical analysis should start with type-causal relations, and then derive token (event or
actual) causal notions from these. (3) That causal claims essentially are part of, or derive from,
larger causal representations, and that both truth and verification conditions for causal claims must
make reference to the larger causal representations in which they are embedded.
On this background we define a minimal notion of causal relevance, where the quantifiers are made
explicit:
Definition 1*: X is a cause of Y relative to M if and only if there is a possible intervention
on X that would result in a change of Y (quantifier over interventions on X: Q1) when some
subset of variables (allowing this set to be empty) in M (quantifier over subsets of variables
in M excluding X and Y: Q2) are fixed at some values (quantifier over the values of the
variables: Q3).
Various restrictions on these quantifiers give rise to stronger concepts of causal relevance; different
versions of what we call restricted causal relevance. The minimal notion gives a necessary
condition for all kinds of causal relevance captured by the framework. We use this framework to
define direct, mediated, and actual causes, which are well known from the literature, and we go on
to discuss normality-restricted and redundant causes.
We present several examples of restricted causal relevance, some in terms of redundant and nonredundant causes in molecular biology of the nervous system, and show how truth conditions for
causal claims can be specified in particular examples.
One example is the genetic contribution to the production of calmodulin (CaM), a calcium sensor
protein of importance for signaling in the nervous system. Calcium ions (Ca2+) act as intracellular
messengers because their concentration decides neuronal excitability. When increasing in
concentration, Ca2+ ions bind to CaM proteins and start signalling cascades, which play important
roles in a range of processes such as learning, memory and other cognitive activities, as well as in
stress responses. Having this central role, living organisms secure the production of CaM proteins

23

Anders Strand and Gry Oftedal: “Restricted Causal Relevance” with commentary by Alexander Gebharter
and Nina Retzlaff

through causal redundancy. In vertebrates, there is a whole family of genes placed at different
locations in the chromosome that encode an identical CaM protein thus ensuring a high level of
robustness of the CaM-dependent processes. Under normal conditions, if a CaM-producing gene is
not working for some reason, one or several other genes are lined up to step in. Thus, knocking out
a gene under normal conditions will not (significantly) affect the CaM dependent processes. In
abnormal conditions, however, where back-up genes are out of play, the dependence between the
CaM-processes and the gene in question is witnessed.
We can spell out truth conditions for the claim that a CaM-gene is a redundant cause of calmodulin
production:
A CaM-gene is a redundant cause of calmodulin relative to M if and only if there are
possible interventions on the CaM-gene that would change calmodulin production only
when some variables in M are fixed at some abnormal value assignments
As definitions include concepts of normality, we present and discuss several biological
understandings of normality and discuss normality restrictions and their role in conceptualizing
causes in biology. Finally, we point out that causal parity theses should be restated as several
different precise claims.
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Making or Using?: The Geiger Counter and Early Cosmic Ray Research
In the early years of the twentieth century, the Geiger counter was a device which,
although widely used in European physics laboratories, had a reputation for
unreliability1. Many believed the problem to be interference issuing from the internal
components of the device, including Geiger himself, who sought to resolve the problem
by redesigning the counter’s walls and central wire. The problem would remain
unresolved however, until 1928, when Walther Müller demonstrated that operating the
device within an insulated container caused the interference to cease; an innovation
which not only revealed the source of interference to be external to the device, but also
revealed a way to drastically improve the reliability of the counter. It is here that
accounts of the development of the Geiger counter often take leave; with the insulation
of the device and the consequent publication of articles in which ‘Geiger and Müller
reported…further technical details and thereby made the Geiger-Müller counter
available to scientific institutions throughout the world’2.
This presentation seeks to challenge this account by problematizing the dichotomy
between production and use in the early history of the Geiger counter. This distinction,
between making and using, marks a central dichotomy in much thinking about the
nature of technology in history and philosophy, and is understood to have crucial
importance for a variety of issues in science and technology studies, including questions
of ethical responsibility and the issue of ownership and priority for technical
innovations. Despite its importance however, the distinction between production and
use often represents an awkward framework for historical studies of technology.
Traditional histories of the Geiger counter which imply the production of the device to
have ended when its designers; Hans Geiger and Walter Müller, managed to resolve
problems of interference in 1928, typically ignore interview material with early cosmic
ray researchers who used the device throughout the 1930’s which reveals that the
device continued to present researchers with a series of challenges that could only be
met through innovative, productive activity. My goal in this presentation will be to show
how the difficulties faced by historians in delimiting the production of the Geiger
counter provide us with an opportunity to question some common assumptions about
the nature of the practice of making itself.
The first section of this presentation aims to demonstrate how the distinction
between making and using stems from a formal conception of technological production,
one which demarcates production from use in the evolution of an artifact by positing a
point at which a designer’s intentions are realized materially. By illustrating the ways in
which the early history of the Geiger counter subverts this model, I intend to question
the extent to which the distinction between making and using provides us with
adequate conceptual resources to explain processes of technological development.
In response to this concern, the second section seeks to outline and explore an
alternative conception of technological practice by drawing on the phenomenological
framework for material culture outlined in the work of Timothy Ingold. By illustrating
how the function of technical artifacts is best understood as emerging after production,
within contexts of use, this account challenges the hierarchy between making and using
that has hitherto provided the dominant framework for the history and philosophy of
technology, and calls for new forms of scholarship attentive to the creative dimensions
of practice
Galison, Peter. Image and Logic: A Material Culture of Microphysics (Chicago: The University of
Chicago Press, 1997), 439
2 Trenn, Thaddeus J. “The Geiger Müller Counter of 1928” Annals of Science , 43 (1986), pp.,111135
1
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What the practice of research mathematicians can teach automated theorem
proving
In a presentation at the Twelfth National Meeting of the Operations Research Society of America
Alan Newell and Herbert Simon famously predicted that ”within ten years a digital computer will
discover and prove an important mathematical theorem” Simon and Newell (1958: 7-8). The
prediction was not pulled out of thin air, but was inspired by successful research program run by
Simon and Newell where computer programs reproved simple mathematical theorems. And yet, as

is now well-known the prediction did not come true. Although the second part of the prediction
was fulfilled with the autonomous computer proof of Robins conjecture in 1997 (McCune 1997) it
is safe to say that the scaling of automated proving from the simple problems Newell and Simon
were working on to real mathematical problems has turned out to be a lot more challenging than
expected. This naturally raises two questions: Why? and: What can we do to improve automated
mathematics?
As mathematics can be seen as a middle ground between logic and formal reasoning
(where computers are traditionally strong) and conceptual and intuitive reasoning the answer to
these questions will also be used to estimate the prospect of AI more generally.
In this paper we will attack the two questions by comparing automated theorem
provers with the practice of (human) research mathematicians. We will here take departure in a
qualitative interview study conducted by one of us (ANONYMOUS) in collaboration with Morten
Misfeldt (AaU) (Misfeldt & ANONYMOUS 2015; ANONYMOUS & Misfeldt 2016). In the interview
study active research mathematicians were asked how they choose mathematical problems and
how they attack and work with problems they have chosen. In other words, the mathematicians
were asked about both parts of Simon and Newell’s prediction; finding and solving mathematical
problems. On the basis of the qualitative data we will discuss why real mathematics has been so
difficult for automated reasoning and how the collaboration between human and computer
mathematics should be organized fruitfully such that the strengths and weaknesses of the
automated system are matched optimally with the strengths and weaknesses of the human
mathematician.
Literature
ANONYMOUS & Misfeldt M (2016). An empirical approach to the mathematical values of problem
choice and argumentation. In: Larvor, B (ed) Mathematical Cultures: The London meetings
2012-2014. Switzerland: Springer, 259-269.
McCune, W. 1997. Solution of the Robbins problem. Journal of Automated Reasoning, 19(3), 263276.
Misfeldt M & ANONYMOUS MW (2015) Research mathematicians’ practices in selecting
mathematical problems. Educational Studies in Mathematics 89(3): 357–373
Simon, H.A. & Newell, A. (1958): Heuristic Problem Solving: The Next Advance in Operations
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Meta-Parsimony and the Non-Human Animal Mindreading Debate
Over the past 35 plus years, two broad and diametrically opposed theories have emerged to account for the
mass of data that has emerged from empirical work on animal mindreading research: BRT (Behavior Reading
Theory) and MRT (Mind Reading Theory). The standoff between these two theories is sometimes called
‘Povinelli’s problem’, or more often the ‘logical problem.’ It exists because the experimental protocols that
have been implemented are charged with employing a faulty logic in their very design, which blocks the
possibility of favoring one data conforming explanation over the other. The logical problem in animal
mindreading research will continue to exist for a given experimental protocol only in so far as one is forced to
remain agnostic in their choice between BRT and MRT when interpreting the experimental data.
Due to the fact that the logical problem presents a situation in which one is forced to remain agnostic with
regards to a choice between MRT and BRT, psychologists and philosophers from both sides of the debate
have laid persistent claim to parsimony as a decisive theoretical virtue. The thought behind doing so is that all
other things being equal, if we consider the evidence as a whole, the theory or model that turns out to be most
parsimonious should be favored. In a context in which multiple claims to parsimony are being made however,
determining which theory is in fact the most parsimonious has become a matter of dispute. This, after all, has
been an issue since the inception of animal mindreading research. Much of the commentary on Premack and
Woodruff’s (1978) original study was occupied with debating whether or not one model of explanation is
more parsimonious than another. Such appeals to parsimony, and the controversy that comes with them,
have only increased since then as the desperation to solve the logical problem has heightened.
In light of this, I present two apparently competing claims to parsimony made by the leading comparative
psychologists that have driven this debate: Michael Tomasello (2004) and Daniel Povenelli (2006). Following
Sober (1994) and specifically Dacy (2016), I argue that both Povinelli and Tomasello mistakenly debate the
virtues of MRT and BRT from a singular global view of parsimony. If one theory or model is more
parsimonious than another, in so far as it is simple in a way that gives one reason to prefer it, it seems that
Povinelli and Tomasello are making claims to the simplicity of their explanation in completely different ways.
This means that given the highly local character of the respective parsimony claims in this debate, that they in
fact are not in competition with each other at all, and can co-exist without creating a major problem.
While some take it that the reach of parsimony stops here at the local level, I use this analysis as a starting
point to introduce what I call meta-parsimony. Meta-parsimony is a parsimony principle that is used to
evaluate multiple parsimony claims made in a specific context. It holds that, ceteris paribus, and absent other
more decisive theoretical elements, the theory which invokes the parsimony claim that is the most
quantificationally restricted and holds the most evidential strength should be favored. Having presented this
principle, I use it to evaluate the parsimony claims made by Tomasello (2004) and Povenelli (2006) in the
context of the non-human animal mindreading debates. In doing so I argue that meta-parsimony favors
Povinelli and Vonk and their BRT, over Tomasello and Call’s MRT, and that this is how we should side in the
debate given the current empirical evidence. I then conclude by considering the prospects for metaparsimony
in a broader context.
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Abstract
In the recent years, empirical researches in systems biology have increased significantly, and have provided philosophy of biology with important issues that are significant for our understanding of the nature of organisms. This paper aims at elaborating a
theory of identity for living organisms, conceived as self-organising dynamical systems
that are able to demarcate themselves from their environment, focusing on what, if anything, this theory implies about the metaphysical debate.
I will argue that in order to justify our ontological commitment towards organisms
as explained by systems biology it is necessary to give up the idea that strict identity is
fundamental, and to recognize the metaphysical priority of a non-standard-diachronic
identity relation. In a nutshell, my claim is that the existence of organisms as described
by systems biology requires a modification of the metaphysical framework, and in particular the introduction of a different fundamental notion of identity for organisms, that
I suggest to consider in terms of temporal counterpart relations.
Firstly, I present the way systems biology accounts for organisms as systems of processes exhibiting autonomy, and I analyse the possible implications of this approach to
the fundamental ontology. In particular, I claim that the passage from a traditional aristotelian substance ontology (e.g. Strawson 1959, Lowe 1998, 2006, Baker 2007) to a
different kind of ontology based on processes (Sellars 1981, Seibt 1996, 2003) may
lead us prima facie to a form of skepticism towards organisms, given their lack of
“thinglikeness” (Bapteste & Dupré 2005). Then, I argue that the standard formulation
for conditions of synchronic identity according to the schema ‘organism x = organism
y iff Φ’ does not seem to be suited for any convincing condition Φ formulated in terms
of processes (such as ‘x and y are constituted by the same processes’), since this strategy seems to clash with the emergence of organisms as recognized by system biology.
In other terms, if organisms are dynamic systems that are not reducible to their processes, no informative condition of synchronic identity seems possible (unless we impose a strong local supervenience constraint). I conclude that conceptualizing the identity conditions for such entities in terms of primitive strict identity leads us to unpleasant consequences, such as the denial of the existence of organisms (nihilism towards
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organisms; mirror-picture of Van Inwagen’s approach) or the commitment to a mysticism of identity (Merricks 1998).
In the second part of my paper, I argue that the full existence of organisms as complex systems of organised and stabilised biological processes still might be saved by
focusing on persistence and identity over time. Appealing to a different kind of (nonstandard) identity, such as the relation of temporal counterpart (Lewis 1971, 1976), I
suggest that the strategy proposed by perdurantist advocates constitutes a promising
way to account for living systems as entities of our ontology. Roughly, according to
the view, organism x at t¹ and organism y at t² are the same organism if and only if x
and y are connected by some kind of continuity or connection. In other terms, one and
the same organism persists over time (as x at t¹ and y at t²) even though x and y are not
strictly identical to each other. To do my point, I present in particular how this approach
is compatible with the biological account of persistence in terms of thermodynamic
equilibrium. I discuss then the consequences of this account of identity, focusing on the
relation between synchronic and diachronic identity, and I conclude that the latter represents the most fundamental kind of identity for organisms as living systems, whose
nature appears to be intrinsically diachronic.
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Title: A new proposal how to handle counterexamples to Markov causation a la Cartwright, or: Fixing
the chemical factory

Abstract: The causal Bayes net framework (Spirtes et al., 2000) is nowadays probably the most
promising philosophical approach to causation from an empirical point of view. It is a powerful tool for
formulating and testing causal hypotheses, for learning causal structure on the basis of statistical
and/or experimental data, and can even be used to predict the outcomes of interventions when only
purely observational data is available. Another advantage over competing philosophical theories of
causation consists in the framework's closeness to successful empirical theories of the sciences
([anonymized]).
However, there seem to be problems with the causal Bayes net framework as a general theory of
causation. One of the most prominent of these problems is constituted by a counterexample to the
core assumption of the theory put forward by Cartwright (1999). Cartwright has constructed a scenario
in which a chemical factory produces a certain substance with a certain probability. When this chemical
is produced, however, the chemical factory always produces a pollutant as a byproduct. Cartwright
further assumes that the chemical factory is the only common cause of the product and the byproduct
and that there are no other causal connections around. The scenario then violates the core assumption
underlying the whole causal Bayes net approach, the causal Markov condition, by implying a
dependence between the chemical and the pollutant (conditional on their common cause, i.e., the
chemical factory) that is excluded by the causal Markov condition. Similar scenarios involving
indeterministic processes such that conditionalizing on a common cause does not screen off its effects
can be found in the micro as well as in the macro domain.
In this paper we explore a new way to handle counterexamples such as Cartwright's (1999). One
crucial precondition for successful causal modeling is that the systems of interest do not feature
variables standing in other than causal relations. We argue that scenarios such as Cartwright's chemical
factory violate the causal Markov condition because they do not meet this precondition. These
scenarios involve a specific kind of non-causal dependence. We then develop a method for
representing this kind of non-causal dependence based on a recent proposal how to handle the
problematic scenarios put forward by Schurz (in press). Though Schurz’ approach is technically elegant
and more general, our representation seems to have some advantages: It preserves the original causal
Markov condition and the basic idea underlying it: Once all causal connections are blocked, formerly
dependent events do not causally depend on each other anymore. In addition, our approach allows
for drawing a metaphysically more specific picture of what is going on in the problematic scenarios;
the non-causal dependencies involved in these scenarios are explicitly represented by non-causal
paths. Another advantage will be that our approach seems to more clearly allow for richer explanations
of certain observations.

References:
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Probabilistic Causal Inference through Evidence Amalgamation
Philosophical discussions on causal inference in medicine are stuck in dyadic camps, each defending one kind of evidence or method rather than another as best support for causal hypotheses.
Whereas Evidence Based Medicine advocates the use of Randomised Controlled Trials and systematic reviews of RCTs as gold standard, philosophers of science emphasise the importance
of mechanisms and their distinctive informational contribution to causal inference and assessment. Some have suggested the adoption of a pluralistic approach to causal inference, and
an inductive rather than hypothetico-deductive inferential paradigm. However, these proposals
deliver no clear guidelines about how such plurality of evidence sources should jointly justify
hypotheses of causal associations. We here develop such guidelines by first giving a philosophical
analysis of the underpinnings of Hill’s (1965) viewpoints on causality. We then put forward an
evidence-amalgamation framework adopting a Bayesian net approach to model causal inference
in pharmacology for the assessment of harms. Our framework accommodates a number of intuitions already expressed in the literature concerning the EBM vs. pluralist debate on causal
inference, evidence hierarchies, causal holism, relevance (external validity), and reliability.
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A Dual-Systems Framework for Epistemology of the Imagination
Abstract:
Recent years have seen an explosion of philosophical interest in the imagination. The main
epistemological issue concerns the extent to which epistemological desiderata like knowledge
and understanding are gained through uses of the imagination.
One obstacle to progress has been the lack of a satisfying characterization of imagination. This
paper proposes a framework that isolates three perspectives on imagination that are often
confused. One is a common-sense view of imagination that goes back to Aristotle, according to
which imagination is the faculty that allows us to entertain objects or states of affairs other than
those currently given to our senses. The next two are instantiations of this common-sense notion.
They correspond to the two systems in the dual-systems view of the mind (or two process view,
fast/slow cognition, or high-low road view), which is the idea that there are two types of human
cognition: system 1 processes are fast, unconscious, associative, automatic, evolutionarily old,
conserved across species, and place a low demand on cognitive capacities. System 2 processes
are conscious, controlled, evolutionarily recent, mostly unique to humans, and place high
demands on cognitive capacities. These two systems form the ends of a continuum: many
processes are partially controlled, or partially automatic, etc.
“Imagination1” is therefore the automatic and unconscious production of concepts, ideas,
emotions, or desires that are produced in response to objects or states of affairs that are not
currently present to the senses. It is relatively fast, evolutionarily old, visible across species, and
exerts low demands on cognitive capacity. It’s what causes us to conjure up mental images of
purple flying elephants whenever they’re mentioned.
“Imagination2” is the effortful and consciously controlled consideration of objects or states of
affairs going beyond those currently given to the senses. In an inference that relies on this sort of
imagination, there will be steps, as in an argument or proof, which we produce or follow.
The idea of a dual systems account of imagination is not new: its possibility has been mentioned
by Kendall Walton and Timothy Williamson, among others. The purpose of this paper is to make
such an idea do work in the philosophy of science. First, we can use it to break down the
epistemological question of scientific progress through imagination into two questions: 1) how
does imagination1 contribute to epistemic progress?, and 2) how does imagination2 contribute to
epistemic progress? Prima facie, we gain knowledge or understanding through imagination1
when it is trained to produce the “right” sort of outcome in a given context, and we gain
knowledge or understanding when a given use of imagination2 follows “proper” rules of
reasoning, as in logic, probability theory, etc.
Additionally, the dual-systems framework allows us to address imaginative failures.
Imagination1 fails when it automatically associates the “wrong” thing with a given prompt. This
is relevant for explaining why scientists do not (or cannot) consider certain possibilities that later
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seem obvious. Imagination2 fails when normal reasoning fails; whether by basing itself on false
information or by using inappropriate rules of inference (either logical or scientific).
Importantly, each kind of imagination has its own strengths and weaknesses, and they can be
combined to avoid weaknesses and amplify strengths. The best thought experiments in the
history of science do exactly this, and examples will be considered. We can also explain partial
failures. Schrödinger’s cat uses imagination2 to create a scenario in which a cat is put into
superposition. Imagination1 is then supposed to report that cats in superposition are impossible.
From this, the intended conclusion is that the Copenhagen interpretation is false. It turns out that
imagination1 is unreliable in this case, however, and the “impossibility” of superposed cats is not
a good argument against the Copenhagen interpretation. Nevertheless, the work done by
imagination2 in the set-up of this thought experiment has been very important for the history of
physics, for example, in the literature on the measurement problem. The dual-systems framework
is capable of explaining the different ways such imagination-based inferences can succeed or fail
in terms of the different kinds of imagination employed.
To conclude, I will hint at some other consequences of taking up the framework. First, it allows
us to see different historical criticisms of scientific imagination as applying to different
conceptions of imagination. No historical criticism of the use of imagination in science applies to
all three kinds of imagination discussed. The question of the subjectivity of imagination is also
addressed: the processes and outputs of imagination1 are subjective; the processes of
imagination2 range from subjective to intersubjective, while the outputs of imagination2 can be
objective. This has pedagogical consequences, since imagination1 and imagination2 will be besttrained in different ways.
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Modifying the fiction view of scientific models
Scientific models are one important form of scientific theorizing. But what are they and how
do they work? Most scientific models can be aptly viewed as “descriptions of missing systems”
(Thomson-Jones 2010) because it is often the case that no real system satisfies the model descriptions.
This has led some authors (e.g. Godfrey-Smith 2009) to claim that models can be compared to
fictional characters and scenarios such as the stories of Sherlock Holmes, thus proposing so called
fiction view of scientific models. A number of authors disagree and argue against construing models
as fictions (e.g. Giere 2009, Weisberg 2013). However, there is more than one way to construe what
fiction means. Frigg and Nguyen (forthcoming) argue for a distinction between fiction conceived as
falsehood and as imagination (i.e. as prop-oriented games of make-believe, drawing on the pretence
theory of artistic representation developed by Kendall Walton). According to fiction as imagination
(the “make-believe approach”), the model descriptions should be taken to be prescriptions for
imagining which is independent of truth. On the other hand, the opponents tend to view fiction as
falsehood and argue that if the reason for holding the fiction view of models is that models are often
idealized and thus do not describe any real system, then we also have to consider almost everything we
say in everyday conversation to be a fiction, and this, the argument goes, is absurd (this is the so called
argument from imperfect fit, see Giere 2009). The difference between these two different construals of
fiction is best viewed as a difference between two sorts of attitudes – one of imagination, where truth
is irrelevant, the other of belief where the question of truth is central. Thus in this sense the proponents
and opponents of the fiction view of models talk mostly past each other.
In this paper I propose a framework that consists of three topics that are of concern to both
camps and on that basis I argue that although certain modifications to the fiction view are in order the
view is ultimately sound.
(i) Models as descriptions of missing systems. According to the make-believe approach (i.e.
fiction as imagination) we should take the model descriptions to be prescriptions to imagining.
However, I argue that this is too permissive and that we have to explicitly recognize different kinds of
fiction. In order for something to belong to the genre of historical fiction, it needs to contain certain
historical truths (in the fallibilist sense), thus a part of it, however small, is based on the attitude of
belief rather than imagination. And similarly in the case of models: model descriptions are far from
being chosen arbitrarily; they are picked carefully for their capacity to allow manipulating models in a
rigorous way. The make-believe approach thus needs to make explicit this fact in order not to confuse
science with science fiction.
(ii) The role of imagination. Both the fiction as imagination and fiction as falsehood
approaches emphasize the role of imagination and that models and works of fiction are ontologically
on a par. Weisberg (2013) is an exception to this. He dismisses the fiction view on the basis that
imagination is not enough since in some cases there are elements of models we cannot imagine, e.g.,
higher-dimensions. He thus commits himself to a particular view of imagination, namely to a pictorial
view. There are however other kinds of imagination, e.g. propositional, which can account for cases
such as higher-dimensions (this point is also well argued in Frigg and Salis forthcoming).
(iii) The extent to which the analogy between models and works of fiction is applicable. One
major worry is that in the make-believe approach to fiction (i.e. fiction as imagination) the analogy
goes perhaps too far. Frigg (2010) claims that there are at least four reasons for thinking that the
analogy is sound, one of which being that we learn about the world by reading a fiction and that this is
similar to the case of models. I argue that here the opponents of the fiction view (e.g. Portides 2014,
Currie 2016) are correct in that this aspect of the analogy is unsubstantiated. There is no evidence that
we actually learn anything about the world by reading a fiction.
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Based on this framework I argue that the fiction view of scientific models is fruitful in that we
best view models as akin to fictional characters and scenarios. However, the make-believe account of
fiction needs to be modified slightly as suggested. The framework also allows us to see that while the
proponents stress the similarities between models and works of fiction, the opponents are highlighting
the differences. It is therefore possible to present an account that takes the best of both approaches.
References
• Currie, G. (2016): Models as fictions, fictions as models. The Monist 99 (3), 296-310.
• Frigg, R. (2010): Fiction and scientific representation. In: Frigg, R. – Hunter, M.C. (eds.):
Beyond Mimesis and Convention: Representation in art and science. Dordrecht: Springer, 97138.
• Frigg, R. – Nguyen, J. (forthcoming): Models and representation. In: Magnani, L. – Bertolotti,
T. (eds.): Springer handbook of model-based science.
• Frigg, R. – Salis. F. (forthcoming): Capturing the scientific imagination. In: Godfrey-Smith, P.
– Levy, A. (eds.): The scientific imagination. New York: Oxford University Press.
• Giere, R. N. (2009): Why scientific models should not be regarded as works of fiction. In:
Suaréz, M. (ed.): Fictions in science: Philosophical essays on modeling and idealization.
London: Routledge, 248-258.
• Godfrey-Smith, P. (2009): Models and fictions in science. Philosophical Studies 143 (1), 101116.
• Portides, D. (2014): How scientific models differ from works of fiction. In: Magnani, L. (ed.):
Model-based reasoning in science and technology: Theoretical and cognitive issues. Berlin
and Heidelberg: Springer.
• Thomson-Jones, M. (2010): Missing systems and the face value practice. Synthese 172 (2),
283-299.
• Weisberg, M. (2013): Simulation and similarity: Using models to understand the world.
Oxford and New York: Oxford University Press.

37

Osman Caglar Dede: “Assessing Behavioral Public Policies as Evidence-based Policies: Beyond Behavioral
Economics, Beyond Mechanistic Evidence” with commentary by Sarah Wieten and Donal Khosrowi

Assessing Behavioral Public Policies as Evidence-based Policies:
Beyond Behavioral Economics, Beyond Mechanistic Evidence
Behavior change policies are increasingly found to be appealing by public policy scholars (e.g.
Shafir et al. 2013, Marteau 2015) and governments (e.g. UK Department of Health, 2011, US
Executive Office of the President 2015). These policies aim at enabling citizens to make better life
choices, hence achieve improvements in overall welfare. Though their proponents present and
evaluate behavioral public policies as “evidence-based policies” (e.g. Halpern 2014, Chetty 2015),
these policies have significant evidential problems. As the behavioral approach gains more
prominence in public policy design, it is ever more important to critically describe the limitations
of their evidential underpinning and to provide methodological and philosophical accounts
prescribing how behavioral public policies should be evaluated as evidence-based policies, what
sort of evidence justify which public policy actions.
In this paper, I offer a fresh look at the evidential evaluation of behavioral public policies. I focus
on Incentivized Smoking Cessation Programs (ISCPs) as instances of behavioral public policies. I
reconsider the evidential appeals and limitations ISCPs in addressing widely-held desiderata of
public health such as alleviation of smoking-related health disparities across social classes and
improvement of health outcomes in disadvantaged groups. In doing so, I contrast two critical
perspectives from which evidential challenges to ISCPs can be addressed. The first perspective
corresponds to how ISCPs are currently evaluated by their proponents through laboratory/field
experiments and by evidence-rating institutions/systematic reviewers. The second derives from
social epidemiology.
On the basis of this analysis, I respond to the current philosophical debates about which kinds of
evidence behavioral public policies need, focusing mainly on Till Grüne-Yanoff’s (2016) recent
account that demands mechanistic evidence. I defend a twofold claim: (1) ISCPs cannot be
justified as evidence-based public health policies unless the challenges from social epidemiology
are properly addressed by the proponents; (2) the challenge from social epidemiology is not
encompassed by the call for mechanistic evidence.
Concerning the first part of the claim, I examine two challenges from social epidemiology to the
ISCPs. I argue that these challenges cannot be remedied through gathering the sort of evidence
that is demanded by the proponents [i.e. evidence of which configurations of ISCPs work in
disadvantaged groups with what sort of susceptibilities]. The first challenge is that demonstrating
ISCP’s capacity to promote long-term smoking cessation in socially and economically
disadvantaged smokers does not give license to the claim that the policy leads to sustained
improvements in targeted individuals or groups’ smoking-related health conditions. The reason is
that unless the policy counteracts the structural determinants of smoking-related behavior, the
intended behavioral changes are unlikely to be persistent or likely to lead unintended consequences
(such as substitution of smoking with another negative health behavior). The second challenge is
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that behavioral scientific information regarding differential susceptibilities of different socioeconomic groups to policy-interventions are inconclusive about whether effective ISCPs would
not widen or deepen existing smoking-related health inequalities in a population.
Concerning the second claim, I address the following question: does gathering more evidence
about specific causal mechanistic models [i.e. ‘mechanistic evidence’] underpinning ISCPs
address the critiques from social epidemiology? In response, I firstly raise a practical challenge
regarding how to apply the perspective from mechanisms to the case of ISCPs: the fact that ISCPs
do not actually differ in terms of underpinning mechanistic models, but only in terms of
contextually-adjusted configurations makes it ambiguous how the demand for mechanistic
evidence can actually be used for the evaluations of ISCPs in practice. Then I argue that even if
we would sidestep this practical challenge by presupposing evidentially sophisticated ISCPs
[which can ideally be differentiated with respect to distinct mechanistic models they are based on],
having access to further mechanistic evidence does not allow us to motivate or satisfactorily
address the critique from social epidemiology. For instance, predicting the impact of ISCPs on
health disparities through summoning ISCP-underlying mechanisms [e.g. by asking whether the
mechanistic components of the ISCPs in question are health-equality preserving or not] would be
unjustified according to the perspective from social epidemiology since most ISCP-underlying
mechanisms do not consist of processes and components pertinent to the macro-level determinants
of smoking and related health behavior.
The paper proceeds as follows. Firstly, I introduce ISCPs, discuss in what sense they are
underpinned by behavioral economics [and neighboring disciplines], and comment on ISCPs’
evidential appeals and challenges, as judged by systematic reviewers and the proponents of ISCPs.
Secondly, I raise the critique from social epidemiology to ISCPs and demonstrate its
indispensability in evaluating ISCPs. Thirdly, I introduce Grüne-Yanoff’s demand for further
mechanistic evidence and question whether the critique from social epidemiology is encompassed
by his account. Finally, I conclude with specifying broader implications and propose new research
questions.
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  Epistemic	
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  Institutional	
  Concepts	
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  Discipline	
  and	
  
Why	
  It	
  Matters	
  For	
  the	
  Philosophical	
  Analysis	
  of	
  Interdisciplinarity	
  	
  
	
  
	
  
The	
  aim	
  of	
  our	
  paper	
  is	
  to	
  contribute	
  to	
  the	
  discussion	
  on	
  the	
  role	
  of	
  philosophy	
  
in	
  the	
  analysis	
  of	
  interdisciplinarity.	
  We	
  believe,	
  similarly	
  to	
  Uskali	
  Mäki	
  (Mäki	
  
(forthcoming,	
  European	
  Journal	
  for	
  Philosophy	
  of	
  Science)	
  and	
  Hanne	
  Andersen	
  
(Andersen	
  2016),	
  that	
  the	
  increasingly	
  interdisciplinary	
  character	
  of	
  work	
  done	
  within	
  
contemporary	
  science	
  challenges	
  the	
  traditional	
  philosophical	
  accounts	
  of	
  science	
  and	
  
its	
  structure.	
  There	
  is	
  a	
  role	
  that	
  philosophy	
  can	
  play	
  in	
  the	
  analysis	
  of	
  the	
  epistemic	
  
problems	
  that	
  the	
  so-‐called	
  interdisciplinary	
  exchanges	
  and	
  practices	
  provoke,	
  as	
  well	
  
as	
  in	
  the	
  analysis	
  of	
  the	
  epistemic	
  advances	
  it	
  promises.	
  	
  
Our	
  paper	
  aims	
  at	
  introducing	
  a	
  distinction	
  between	
  an	
  epistemic	
  and	
  
institutional	
  concept	
  of	
  a	
  discipline	
  in	
  order	
  to	
  highlight	
  the	
  presumption	
  that	
  hinders,	
  in	
  
our	
  opinion,	
  the	
  proper	
  analysis	
  of	
  the	
  epistemic	
  aspects	
  of	
  interdisciplinarity.	
  
There	
  are	
  two	
  ways	
  to	
  approach	
  disciplines:	
  disciplines	
  as	
  social	
  institutions	
  and	
  
disciplines	
  as	
  epistemic	
  projects	
  these	
  institutions	
  have.	
  What	
  makes	
  interdisciplinarity	
  
interesting	
  from	
  a	
  philosophical	
  point	
  of	
  view,	
  is	
  not	
  so	
  much	
  the	
  issues	
  related	
  to	
  
institutional	
  organization,	
  but	
  the	
  promise	
  of	
  the	
  interchange	
  between	
  the	
  epistemic	
  
projects.	
  This	
  promise	
  consists	
  of	
  an	
  attempt	
  of	
  providing	
  a	
  more	
  complex,	
  adequate,	
  
accurate	
  scientific	
  image	
  of	
  a	
  phenomenon	
  through	
  transcending	
  existing	
  disciplinary	
  
boundaries.	
  So	
  understood	
  the	
  epistemic	
  promise,	
  as	
  we	
  call	
  it,	
  presumes	
  that	
  
disciplines	
  that	
  exist	
  as	
  institutional	
  entities	
  are	
  also	
  coincidentally	
  instantiating	
  the	
  
relevant	
  epistemic	
  units	
  for	
  philosophical	
  analysis	
  of	
  this	
  epistemic	
  dimension	
  –	
  that	
  is,	
  
we	
  can	
  abstract	
  epistemic	
  disciplines	
  to	
  be	
  the	
  units	
  of	
  analysis	
  (we	
  call	
  this	
  the	
  
instantiation	
  presumption).	
  But	
  we	
  will	
  show	
  that	
  the	
  epistemic	
  discipline	
  is	
  a	
  fiction.	
  
This	
  doesn’t	
  mean,	
  however,	
  that	
  the	
  epistemic	
  issues	
  discussed	
  in	
  the	
  context	
  of	
  
interdisciplinarity	
  are	
  not	
  real.	
  On	
  the	
  contrary,	
  we	
  sympathize	
  with	
  the	
  efforts	
  to	
  deal	
  
with	
  them	
  through	
  philosophy	
  of	
  science.	
  We	
  also	
  think	
  that	
  these	
  epistemic	
  issues	
  are	
  a	
  
game-‐changer	
  for	
  some	
  old-‐fashioned	
  philosophical	
  debates	
  such	
  as	
  scientific	
  realism	
  
and	
  the	
  progress	
  of	
  science.	
  But	
  we	
  would	
  like	
  to	
  show	
  that	
  the	
  interacting	
  elements	
  that	
  
are	
  relevant	
  for	
  these	
  epistemic	
  issues	
  come	
  from	
  smaller	
  units	
  from	
  within	
  the	
  
respective	
  disciplines.	
  We	
  will	
  discuss	
  the	
  topic	
  both	
  in	
  abstract	
  and	
  through	
  a	
  couple	
  of	
  
examples.	
  Finally	
  we	
  will	
  draw	
  some	
  preliminary	
  conclusions	
  for	
  the	
  role	
  the	
  philosophy	
  
can	
  have	
  in	
  the	
  analysis	
  of	
  the	
  so-‐called	
  interdisciplinary	
  exchanges.	
  
	
  
We	
  suggest,	
  on	
  the	
  basis	
  of	
  the	
  examples	
  taken	
  from	
  biology,	
  social	
  and	
  
behavioural	
  sciences	
  and	
  humanities,	
  that	
  the	
  relevant	
  epistemic	
  units	
  that	
  should	
  be	
  
subject	
  of	
  a	
  philosophical	
  analysis	
  of	
  interdisciplinarity	
  are	
  smaller	
  than	
  a	
  discipline	
  
(epistemic	
  discipline).	
  The	
  interdisciplinary	
  exchanges	
  take	
  place	
  typically	
  between	
  sub-‐
fields	
  or	
  schools	
  of	
  different	
  institutional	
  disciplines,	
  or	
  research	
  programmes,	
  but	
  not	
  
between	
  whole	
  disciplines.	
  This	
  also	
  means	
  that	
  a	
  discipline	
  doesn’t	
  provide	
  one,	
  unified	
  
image	
  of	
  phenomena,	
  but	
  that	
  we	
  can	
  indicate	
  different	
  images	
  of	
  phenomena	
  within	
  a	
  
discipline	
  given	
  by	
  smaller	
  epistemic	
  units	
  developed	
  within	
  an	
  institutional	
  discipline.	
  	
  
At	
  the	
  same	
  time,	
  the	
  epistemic	
  unit	
  cannot	
  obviously	
  be	
  a	
  single	
  theory,	
  but	
  it	
  has	
  to	
  
include	
  a	
  variety	
  of	
  epistemically	
  relevant	
  elements,	
  such	
  as	
  theories,	
  models,	
  methods,	
  
practices,	
  and	
  various	
  philosophical	
  assumptions.	
  Only	
  these	
  together	
  can	
  make	
  up	
  an	
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epistemic	
  unit.	
  In	
  other	
  words,	
  the	
  relevant	
  epistemic	
  unit	
  is	
  a	
  particular	
  integrated	
  set	
  
of	
  various	
  cognitive	
  tools	
  shared	
  by	
  a	
  research	
  community	
  smaller	
  than	
  a	
  discipline.	
  The	
  
similarity	
  between	
  what	
  we	
  try	
  to	
  outline	
  and	
  the	
  way	
  Imre	
  Lakatos	
  is	
  characterizing	
  
research	
  programmes	
  (Lakatos	
  1978),	
  although	
  for	
  very	
  different	
  purposes,	
  is	
  close	
  
enough	
  that	
  we	
  suggest	
  tentatively	
  that	
  these	
  units	
  are	
  research	
  programmes.	
  We	
  will	
  
next	
  argue	
  that	
  the	
  attempts	
  to	
  establish	
  a	
  new	
  interdisciplinary	
  research	
  are	
  actually	
  
attempts	
  to	
  initiate/develop	
  a	
  new	
  research	
  programme.	
  	
  
	
  	
  
Interdisciplinarity	
  has	
  challenged	
  the	
  image	
  of	
  science	
  and	
  its	
  epistemic	
  division	
  
of	
  labour	
  by	
  challenging	
  the	
  borders	
  of	
  disciplines.	
  This	
  is	
  both	
  a	
  challenge	
  for	
  
philosophy	
  of	
  science	
  and	
  an	
  epistemic	
  promise	
  of	
  an	
  even	
  more	
  unified	
  scientific	
  image.	
  
Fulfilling	
  the	
  epistemic	
  promise	
  is	
  what	
  is	
  at	
  stake	
  in	
  the	
  calls	
  for	
  more	
  interdisciplinary	
  
work.	
  And	
  what	
  is	
  the	
  role	
  of	
  philosophy	
  in	
  the	
  analysis	
  of	
  interdisciplinarity?	
  There	
  are	
  
three	
  types	
  of	
  philosophy	
  of	
  science	
  that	
  are	
  all	
  relevant	
  here.	
  We	
  call	
  them	
  philosophy	
  
within	
  science,	
  philosophy	
  for	
  science,	
  and	
  philosophy	
  about	
  science.	
  We	
  also	
  list	
  types	
  
and	
  examples	
  of	
  philosophical	
  and	
  epistemic	
  problems	
  that	
  the	
  interdiscplinarity	
  brings	
  
to	
  philosophical	
  investigations.	
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The problem of meta-laws for Dispositional Essentialism and Ontic
Structural Realism
I will explore various ways in which Dispositional Essentialism (DE) can respond to one of its
greatest criticisms: that it cannot account for meta-laws. I take DE to be the view that properties
have dispositional essences. Properties are inherently modal, being identified by their stimulusmanifestation conditions. Meta-laws are higher-level laws like symmetry laws, conservation laws
and the principle of least action. Take Coulomb’s law as an example of a regular law. While
Coulomb’s law only outlines how charged objects interact, meta-laws are farther-reaching. For
instance the principle of least action seems to apply to everything in the universe. I will start by
showing how DE has accounted for meta-laws and why this approach is criticised. Afterwards I
briefly explore two lines of argument DE can use to justify its account of meta-laws. Finally, I will
debunk the prime example of meta-law used against DE (conservation laws), leaving DE in a good
position moving forwards.
I take Alexander Bird’s account of laws within DE as standard. According to Bird the modal nature
of properties accounts for laws of nature (2007,49). The nature of charge explains Coulomb’s law.
Meta-laws resist explanation in terms of particular properties like charge. This is because metalaws are quite general, applying to many properties if not the whole world. Take the prime
example levelled against DE: conservation laws. Many different physical quantities are conserved
e.g. mass-energy, momentum, angular momentum. This leaves DE between a rock and a hard
place. Advocates of DE want to avoid regularity-type views (where meta-laws are inferred from
their instances) yet meta-laws prove difficult to explain via individual properties.
The most common strategy used to account for meta-laws within DE is to postulate high-level
entities, whose high-level properties could give rise to high-level laws. Famously, Bigelow, Ellis
and Lierse (1992) suggested that the world belongs to a kind, the world-kind, with its own
properties and thus (meta-)laws. I prefer Chakravartty’s (forthcoming) suggestion that metalaws hold of “systems” as it is neutral regarding the nature of the systems which can be
interpreted in many ways (including within a natural kind framework). This sort of strategy has
been widely criticised for being ad hoc and explanatorily poor. Further Steven French has argued
that the problem of meta-laws points towards Ontic Structural Realism (OSR). He describes OSR
as a reverse-engineering of DE (2014,264) where laws (as opposed to properties) are
fundamental. In his view OSR succeeds where DE fails. By making meta-laws fundamental they
need no explaining.
Firstly, DE can justify accounting for meta-laws via properties of high-level entities by showing
that this is common in science. Perhaps the best example of this is entanglement in quantum
mechanics. Entangled systems have properties which cannot be reduced to those of their parts.
This has led philosophers and physicists think that reality is holistic and/or nonseparable
(Healey, 1991).
Secondly, DE can argue that the competing view (OSR) does no better at explaining meta-laws
(Chakravartty forthcoming). OSR does not explain the existence of meta-laws, instead it makes
them fundamental. To this the ontic structural realist will respond that what is fundamental does
not need explaining. Further, DE takes laws to rest on something fundamental: properties. These
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properties can seem artificial, gerrymandered to account for meta-laws. Nonetheless there is a
sense in which both accounts can appear ad hoc. Just as DE is criticised for simply positing highlevel laws it cannot explain as derived from fundamental properties of systems, OSR can be
criticised for simply making these laws fundamental. I argue that neither is clearly better with
regards to meta-laws so the choice between OSR and DE must be made on independent grounds.
Finally DE can debunk the prime example of meta-laws raised against it: conservation laws.
Perhaps the biggest issue with the case against DE is that OSR gives the impression of providing
a unified explanation of meta-laws (where DE cannot) by making the high-level law fundamental.
This avoids regularity views of meta-laws by making the high-level law fundamental rather than
all the individual lower-level laws ones.
While French never claims it, a reader could be forgiven for getting the impression that OSR
avoids regularity views by positing a single unified conservation law as fundamental. This is not
the case. There is no single unified conservation law which explains the conservation of massenergy, momentum, angular momentum, etc. As a result, even if we endorse OSR we are left with
a hodgepodge of conservation laws. The world’s conservation (if it can even be spoken of as a
single phenomenon) is accidental and inexplicable.
My arguments leaves DE in a good position. With the prime example against DE debunked, the
card-carrying dispositional essentialist is in a good position to tackle or account for other metalaws in future.
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Developmental Biology: A Matter of Form
There’s no denying that contemporary metaphysics is experiencing an Aristotelian revival of sorts
wherein dispositions, or ‘causal powers’ are no longer understood to be scholastic superfluities,
ideally to be explained away, but are instead being put to work in everything from theories of
colour to theories of modality. But while the Aristotelian doctrine of ‘potentiality’ is now widely
understood as being fairly innocuous and even theoretically advantageous, there has been a recent
notable rise in the defenders of a much more contentious Peripatetic postulate – the doctrine of
hylomorphism. According to the ontological principle of hylomorphism, the natures of entities
are in some sense metaphysically, or conceptually bipartite: they have both a material and a
formal aspect. Thus, fully “grasping the nature” of an entity requires understanding it as the
conceptual union of both aspects.
The minor surge of the defence of this doctrine notwithstanding, it’s certainly safe to say that
hylomorphism isn’t currently en vogue, even amongst the most ardent defenders of a neoAristotelian metaphysic. To my mind, there’s a simple reason for this: while the contemporary
defenders of this doctrine have done quite a lot of work in precisely explicating what the conceptual notion of ‘form’ amounts to, comparatively little has been done toward showing that
this is a concept with empirical content. If we believe, as I do, that an effectual impetus to
join a particular philosophical church must consist in more than simply being given a conceptual
dissection of its characteristic complex metaphysical doctrine, the paucity of practitioners in the
hylomorphic pews should come as little surprise.
With this in mind, this paper is a kind of altar call – its aim is to show that the hylomorphist’s
claim that fully grasping the nature of entities is a “two concept job” can be given firm empirical
footing. To do so, I bring the conceptual focus back to its Aristotelian origin – the biological
realm. My claim is that recent advances in developmental systems biology afford us an empirically
tractable picture of the hylomorphic nature of biological entities by way of elucidating what
the formal aspect of that nature consists in. The hope is that, having been enriched by an
empirically informed conception of form, hylomorphism might once again be seen as good news
for metaphysics.
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Minimal Information Structural Realism (MISR)

There is a relatively significant body of literature claiming that the essential, if not
fundamental, element of nature is information. Origins of this idea can be found in the works of
Zuse (1970), Schrödinger (2004), Stonier (1990), Turek (1978) and, more recently, Lloyd
(2007), Dodig_Crnkovic (2012) and Wolfram (2002), among others.1 Authors differ on the
precise description of information conceived this way. However, they do agree that it would be a
forming element in nature, a factor responsible for patterns observed in reality, apprehended
through order, organization or structures2.
One would be tempted to see this “structural” concept of information linked somewhat to
the current versions of structural realism (denoted here as SRS) elaborated in the works of Frigg
and Votis (2010), Brading and Laundry (2006), Psillos (2004), Ladyman (2004) and many
others. Yet it does not seem to be possible. In all versions of SRS, the nature of nature is
structure, not information. Ontic Structural Realism (OSRS) embodies the view that structure (of
sorts) is the ultimate reality, meaning that structures are “all the way down.” Epistemic Structural
Realism (or ESRS) claims that structures are all that we can and may know. Information
structural realism (ISRF ), defined by Floridi (2010), does not necessarily change basic SRS
claims; ISRF posits that nature is structural, with structures called information structures that in
turn are composed of data, not information. Information, thus, it would seem, supervenes upon
data.
To express the fundamental ontological role of information in nature, a new kind of
structural realism, or rather information structural realism (ISRI ), is needed. This paper is
proposing exactly this in the form of minimal information structural realism (MISRI).
The basic claim of MISRI is that information is a foundation of reality and it is perceived
or apprehended through patterns or structures. This claim embodies basic intuitions regarding
the role of information in nature. MISRI is not associated with the structural realism SRS of the

1

One could find the proto-concepts of information as the “stuff” of the universe in the works of Leibniz, Babbage or
the ancient Greeks; thus the selection of Zuse’s paper as a reference point is somewhat arbitrary.
2
This understanding of information would be somewhat evocative of the Latin origins of the word
information⎯informare⎯as “giving form.”
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ontic or epistemic kinds, and is only remotely related to the concept of information structural
realism (ISRF) defined by Floridi.
Versions of MISRI may support more nuanced variants of ISRI along the ontic, epistemic,
mathematical, quantum or computational perspectives, provided they retain the basic MISRI
claims. Epistemic ISRI (EISRI) would postulate that information is known through structures but
that this is all we can know about information. Ontic ISRI (OISRI) would claim that information
is at the bottom of reality⎯i.e., information all the way down⎯and that it expresses itself in
structures. OISRI would not pose any epistemic claims, however. Mathematical ISRI (MtISRI)
would claim that information is expressed in mathematical structures or is seen though them, but
it is in fact behind them and must be understood as the invariant element of mathematical
theories. Quantum ISRI (QISRI) would claim that at the bottom of reality are quanta and that
they are, in fact, the basic information building block⎯they are, in a sense, fundamental
information objects. Of course, each of these versions of ISRI must be further refined and
evaluated for its logical coherence and correspondence with the facts of physics.
Thus, xISRI and xSRS do differ significantly; structure, realism and information in ISRI
are interpreted differently than in (I)SRS or its variants, and ISRI embodies a different concept of
nature than SRS does. Further work on ISRI, then, would seem to be advisable, as it may clarify
intuitions about information as an objective or ontic element of nature, and may initiate deeper,
more systematic discussion on the character of ontic information.
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Exact Replication or Varied Evidence?
A. Nonymous
January 14, 2017
Abstract
In this paper we weigh in on the debate between two main research
strategies advocated by opposing schools in medical methodology (“evidence elitism” and “methodological pluralism”). We draw on the philosophical literature on varied evidence to make the point that much remains to be
understood.

1

Introduction

The philosophical and methodological debate concerning evidence in medicine
can be roughly made sense of as a sophisticated elaboration of arguments in favour
of (or against) two main paradigms for scientific inference: a categorical approach
– inherited from frequentist statistics – and a probabilistic approach (where hypothesis confirmation comes in degrees) – inherited from an inductive/Bayesian
approach to scientific inference.
The “Evidence Based Medicine” paradigm has emphasized the selection of
“best evidence”, meant as reliable evidence, and therefore has privileged some
methods rather than others, on grounds of their higher reliability warrant. Replication, replication, replication. The contending view criticizes this paradigm for
being uselessly and harmfully monistic and leaning on misleading heuristics (such
as the reliance on evidence hierarchies).
The debate has been mainly carried on by way of illustrating case studies
where one or the other approach fails to deliver the optimal information for making clinical decisions or policies. The question arises whether foundational arguments can be brought to bear in this debate. In the present paper, we investigate
whether methodological pluralists can draw on the Variety of Evidence Thesis
(VET) to strengthen their case.
1
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2

The Variety of Evidence Thesis

Varied evidence speaking in favor of a hypothesis confirms it more strongly than
less varied evidence, ceteris paribus. This epistemological thesis has appeared in a
number of philosophical treatments, e.g., Horwich (1982); Earman (1992); Wayne
(1995); Steel (1996); Myrvold (1996); Steel (1996); Fitelson (1996); Bovens and
Hartmann (2003); Claveau (2013). While the intuitive support for the thesis is
wide-spread, the most recent works have one thing in common, they delineate
cases in which the VET fails, see Fitelson (1996); Bovens and Hartmann (2003);
Claveau (2013).
We shall here take an interest in the VET in the approach of Bovens and
Hartmann (2003); Claveau (2013).1 We thus modify this approach introducing
a way to model random error. Significant random error plays a large role in medical/epidemiological inference, it is hence important to include it in our model.
Furthermore, we modify the model of reliability to better account for (financial)
biases in (sponsored) medical studies.

3

Conclusions

The main technical result is: there are conditions in which the VET fails in our
model, too. Does this mean that the philosophical literature on varied evidence
torpedoes the quest of methodological pluralists?
We argue that this conclusion is not warranted. Firstly, there are only relatively few circumstances in which the VET fails in our model. Furthermore, this
holds true for the model of Bovens & Hartmann as well as the model of Claveau.
Secondly, the VET fails in our model only when the studies are reliable while
the VET failure in the other models occurs for low reliability. Furthermore, in a
companion paper the authors shows that the VET holds, if reliability is taken care
of by the prior probability distribution and not explicitly modelled (exogeneous
modelling of reliability).
It seems that methodological pluarlist are not (yet?) in a position to draw on
the VET to support their point: a variety of different models delivers a variety
of verdicts as to when varied evidence is more confirmatory evidence than less
varied evidence (ceteris paribus) and it is by no means clear which model is most
1
The approach of Fitelson (1996) following Horwich is left for further study. It shall be argued
that the former approach is more pertinent to current purposes.

2
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appropriate. Much remains to be understood about the Variety of Evidence Thesis, and much remains to be investigated about how reliability, replication and
(in)dependence of observations in the medical domain should be modelled.
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The return of a demarcation problem
A suitable criterion of empirical significance is that it distinguishes sets of sentences that assert
or deny the occurrence of experience from those that do not. Metaphorically, some sentences are
subject to environmental stress, and can bend or break, or pushed to their limits; other
sentences are protected from experience, immune from sense-datum, safe from the elements
indoors. This is but a pre-theoretical gloss of what makes sentences empirically significant: the
class of sentences that speak of experience are subject to this relevant authority. The territorial
demarcation problem is therefore concerned with articulating the criteria that suitably
demarcate between these two classes of sentences: in Ayer's words, ‘What is the criterion by
which we test the validity of an empirical proposition?’
A number of philosophers dismiss this territorial problem of demarcation. Even
demarcationists that seek to rehabilitate normative demarcation criteria see the ‘territorial’
problem of demarcation as uninteresting. For one example, take what Maarten Boudry says:
‘The genuine demarcation problem as I see it—the one with real teeth—deals with distinguishing
bona fide science from pseudoscience’. There are a number of reasons for this dismissal of
attempts at conceptual classification between empirically significant and empirically
non-significant sentences: the history of early failures such as Ayer’s criterion have, in David
Lewis' words, ‘done a lot to discredit the very idea of delineating a class of statements as
empirical’; furthermore, there is almost universal consensus that territorial criteria like
falsifiability or verifiability criteria are failures: these positions are taken to exhaust the space of
possibilities for syntactic approaches. It is therefore not controversial to conclude that
philosophical folklore holds that demarcationism is dead.
The death of demarcationism, however, has been greatly exaggerated; this premature
obituary will be shown by examining the most popular autopsies for demarcationism. The first
half of this paper shows how demarcationism (even in the mid-1930s) survived a number of
misdirected assaults: a number of prominent philosophers have been confused about what the
problem of demarcation is, as well as how robust demarcationism was. I set out two proposed
demarcation criteria (verificationism and falsificationism) and explain why a historical
misidentification of the purpose and aims of these demarcation criteria leads to an unjustified
rejection of both of them. For example, I cover one mistake from philosophers like Maartin
Boudry: he conflates the territorial problem that concerned demarcationists like Carnap, Ayer
and Popper (i.e. ‘What demarcated empirical from non-empirical sentences?’) with a related
problem of demarcation (i.e. ‘What demarcated science as a social institution from other forms
of empirical inquiry?’). Boudry's mistake is but one of more than a dozen similar mistakes
committed by well-respected philosophers of science.
The second half of this paper covers the dialectic between the demarcationist and
anti-demarcationist through three stages. I begin with the first major objection to the territorial
problem itself, rather than proposed demarcation criteria, often dubbed the Duhem-Quine
thesis: demarcationism is incompatible with holism, but holism is true; thus demarcationism is
dead. This form of argument is exemplified in criticisms of specific versions of demarcationism,
such as falsificationism, but apply equally to verificationism. Contrary to expectation, there is
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textual evidence that holism was accepted by demarcationists--both verificationists and
falsificationists--long before the holist objection was raised by critics of demarcationism.
I then address the next step in the dialectic: a variation of the tacking problem is
intended to show how if holism is accepted by demarcationists, metaphysical sentences are
empirically significant; demarcationism asserts these metaphysical sentences cannot be
empirically significant; thus demarcationism is dead. I cover how this version of the tacking
problem, while effective in the mid-1930s through the 1950s, was answered by developments in
formalising information content. Thus one of the strongest objections that in philosophical
folklore is treated as what killed demarcationism by philosophers like Earman and Glymour; yet
this objection was answered by demarcationists.
I conclude with the third step in the dialectic: our focus has been concerned with
formalised languages, but natural languages are far more complex; the languages in the sciences
are natural, rather than formal, and will inevitably include paradigmatic metaphysical
statements. Since we have no way of determining through formal means whether these
metaphysical sentences are empirically significant or not, when demarcationism and
anti-demarcationism are compared, anti-demarcationism better describes the behaviour of
science as it is practiced; thus demarcationism is dead. However, the demarcationists had a
suitable reply: the anti-demarcationist’s picture of science, rather than being an inference to the
best explanation, is instead shallow; demarcationism provides a far greater explanatory
framework for describing behaviour in the sciences: the best explanation for the use of
metaphysical theories in the sciences is that they are of greater or lesser instrumental use in
their ability to guide the development of research programmes, not that they are empirically
significant.
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Advancing Content Selectivism
Realist projects developed in the 1990s by Philip Kitcher, Jarret Leplin, and Stathis Psillos
emphasize theoretical content (as opposed to just mathematical structure) and invigorated
content selectivism, but they face enduring objections. Recent strategies try to address the
complaints at hand. Led principally by Juha Saatsi, Peter Vickers, and Ioannis Votsis [SVV], the
revised content-oriented approaches clarify and refine previous notions of “theory-part,”
“success” and “truth-content” in ways that seem promising for selectivism. Simultaneously,
antirealist efforts to improve on Laudan’s cases from history have yielded stimulating materials
over the last decade. I consider the impact of these new cases vis-à-vis remaining shortcomings
of content-selectivism and suggest ways of improving the realist strategy.
Arguably the most illuminating addition to Laudan’s list is Kirchhoff’s theory of diffraction,
which rose to prominence as a case study when advances in computers made amplitude values
directly calculable from Maxwell’s equations. Flies in the selectivist ointment became
apparent—calculated values over some slit apertures turn out to be at odds with one of
Kirchhoff’s most central posits (see e.g. Brooker 2008). Findings such as this have compelled
content-selectivists to weaken their stance. To Saatsi & Vickers (2011), in particular, the
discrepancy found in Kirchhoff’s case is extreme enough to challenge the theory’s status as
“approximately true”. I use further analysis of the direct calculation in question to contest the
pessimistic conclusion here, reject the gloom it generates, and suggest that similar re-analyses
apply to the other primary candidates in Laudan’s revamped list.
Next, I consider some perceived shortcomings of the noted content-selectivist strategies. One
difficulty with the latter is that their agendas variously incorporate minimalist pledges from
structural realism. This makes the strategies lean worryingly towards a “bare-bones” version of
realism that invites pessimism about the outcome, as recognized by e.g. Vickers (2013). I trace
this independent line of pessimism to (i) specific aspects of the SVV approach, in particular, a
tension between the latter’s minimalist epistemic emphasis and the ampliative aim of realism,
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and (ii) an unwarranted level of concern with epistemic guarantees. Concessions to interpretive
minimalism ease the task of identifying inferential components as crucial or not, but such
concessions also lead to vague determinations of truthful content and concomitant levels of
pessimism. More importantly, minimalism shifts attention away from the realist task of
identifying theoretical content that realists can judiciously commit to—realism is an
augmentative rather than a minimalist project. If so, realists should stick to the strategy of
content reduction but now without an emphasis on finding the minimum content needed to yield
the impressive predictions of a theory.
How, then, might one improve the task of keeping “unwanted” posits out? Help must be sought
elsewhere—most naturally, I suggest, from effective (but not maximally) purgative
confirmational resources steadily used in the sciences. In the above light, I devote the final part
of the paper to proposing adjustments that arguably enhance the selectivist approach’s prospects
while keeping the focus on truth-content. Realists, I argue, would get better criteria for
prospectively identifying parts by looking instead for the maximum content explicitly endorsed
by robust methodological findings used in science.The proposed changes enrich the epistemic
assessment of theory-parts with resources taken from scientific practice and also liberate the
project from anti-naturalist worries about lack of certainty. The confirmational resources invoked
seem particularly effective in terms predictive success and freedom from compelling specific
doubts attributable to each candidate theory-part. The resulting criterion for content-selection
yields a seemingly better version of realism. It provides an option closer to not only the array of
theory-parts and narratives that scientists widely consider successful and beyond reasonable
doubt (in the sense explicated by e.g. Dudley Shapere 1984) but also closer to the theories and
models educated people today trust and live by.
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Three uses of analogy in archaeological theorising

One of the central challenges in the epistemology of archaeology is to achieve a satisfactory resolution
of what Alison Wylie (2002: 117) calls the “interpretive dilemma”. On the one hand, if archaeology
is to produce interesting knowledge about the past, it needs to be able to draw conclusions that go
beyond a mere “artefact physics” (DeBoer and Lathrap 1979: 103) which only records and classifies
the present remains of the past. The intellectual value of archaeology rests, to a large degree, on its
ability to draw substantial conclusions about life in past societies. On the other hand, archaeological
theories should not be mere speculation without empirical grounding. But given the uncertainty of
archaeological evidence, given the fact that archaeological evidence is almost always partial,
indeterminate and theory-laden in nature, can any interesting conclusions about the past pretend to be
more than such speculations? The challenge is to formulate a sophisticated assessment of
archaeological inferences which, on the on hand, respects that fact that archaeological evidence is in
many ways insecure, and thus does not pretend to false certainty (Gero 2007), while, on the other
hand, does not retreat into the wholesale epistemological pessimism that leaves only the stark choice
between ultra-conservative artefact physics and unrestricted speculation (Wylie 2002: 144).

This paper addresses one important facet of this challenge, namely the longstanding methodological
debate concerning the use of analogies in archaeological theorising. Whether analogies have any
legitimate use in archaeology was the topic of a recurring debate during the twentieth century (Orme
1974, 1981; Stahl 1993; Wylie 2002). On the one hand, sceptics pointed out that analogical inferences
are notoriously uncertain (Smith 1955) and seem to carry with them unfounded and often misleading
assumptions of uniformity of human behaviour and culture across time and space (e.g. Freeman 1968,
Gould 1980). On the other hand, the use of analogies seems practically inevitable for archaeological
interpretation. The material remains of the past do not speak for themselves, and since there are no
well-established theories of human culture strong enough to ground direct inferences, most
archaeological interpretations draw (whether explicitly acknowledged or not) on parallels and
comparisons with other known cultures and societies. As Wylie (1982, 2002) has shown, attempts to
formulate archaeological methodologies which eschew analogies simply end up re-introducing them
by another name. While it is easy to find examples of mistaken and misleading analogies in the history
of archaeology, Wylie argues, this only shows that it is the uncritical use of analogies which is
problematic. Thus, the appropriate reaction, rather than banning analogies altogether, is to develop
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an improved methodological awareness of how they can be legitimately used and how analogy-based
interpretations can be criticised or strengthened, a conclusion accepted today by most archaeologists
(e.g. Hodder 1982, Stahl 1993).

This paper aims to contribute to the project of formulating a better methodological understanding of
how analogies can be legitimately used in archaeology. I argue that analogy can (and does) play three
different roles in archaeological theorising, each of which form a legitimate and, to some extent,
necessary part of archaeology. First, they can be inferences which provide reasons for accepting an
interpretation as likely to be accurate or correct. Second, seeking out analogies can be a method for
generating new possible interpretations of archaeological evidence. Third, analogies can provide
reasons for prioritising the pursuit of specific interpretations, i.e. reasons for investigating whether or
to what extent there are substantive similarities between the practices of a past society and those of
better known, apparently analogous societies.

In the first part of the paper, I review key parts of the methodological debate in archaeology over the
use of analogies. I show that all three uses of analogy outlined above are present in this literature,
although they are not always clearly distinguished. In the second part, I present a philosophical
analysis of the three different uses, arguing that adequately using analogies in each of these ways is
subject to different normative criteria and potential challenges. In particular, I argue that the adequacy
criteria for using analogies to generate new hypotheses or to provide reasons for pursuit cannot be
reduced to the reliability of an analogical inference.

I conclude that the debate over the use of analogies in archaeology has been hampered by two
mistaken, often implicit assumptions: (i) that analogies present a single problem and (ii) that the way
to address this problem is to identify conditions under which analogical inferences are more reliable.
While the latter is important, it only addresses some uses of analogy. In order to clarify future
methodological debates over the use of analogies, archaeologists should make clear how the analogies
they are concerned with are being used and take care not to conflate the adequacy criteria for different
uses of analogy.
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Spacetime = Entanglement; and so what?
The question that has preoccupied modern physics is the problem of unifying general
relativity and quantum mechanics. A promising recent develop is Mark van
Raamsdonk’s (2010; 2011; 2016) conjecture that spacetime (or parts of it) may be
regarded as a geometrical representation of entanglement (or entanglement structure);
often summarized by the shorthand “spacetime = entanglement”. The conjecture has its
origin in the AdS/CFT correspondence (Maldacena 1999); a duality between theories
with gravity and quantum theories without gravity that has intrigued researchers in
quantum gravity for more than a decade.
In this paper I seek to explore the scopes and limits of this conjectured equality between
spacetime and entanglement. I conclude that despite the apparent profoundness of the
conjecture, it cannot immediately aid the search for a theory of quantum gravity or
break new ground for our study into the nature of spacetime. While the study
concentrates on van Raamsdonk’s conjecture, it has wider implications in illuminating
the general prospects of the AdS/CFT correspondence in the search for quantum gravity.
Also, I hope the conclusion serves as a warning to be critical in the assessment of such
apparently profound scientific conclusions.
The paper begins with a brief introduction to the Ads/CFT correspondence, which is the
foundation of van Raansdonk’s conjecture. The correspondence was conceived as a
duality between a type of string theory and supersymmetric Yang–Mills theory.
However, in an appropriate limit the correspondence is one between specific types of
conformal field theories on the one side and classical spacetimes on the other. In this
limit, the origin in string theory can be disregarded.
An example of such a duality is the one between the maximally extended AdSSchwarzschild black hole (a wormhole) and the thermofield double state (Maldacena
2003). This example will in the first section be employed in an intuitive (and nontechnical) introduction of and justification for the conjecture “spacetime =
entanglement”. It will be demonstrated how removing entanglement between the two
states in the thermofield double state seems to reduce the spacetime connectivity
between the two sides of the wormhole. This is consistent with the Bekenstein-Hawking
formula if the entropy entering in this formula is identified with entanglement entropy.
A generalization by Ruy and Takayanagi (2006) of the Bekenstein-Hawking formula to
any classical spacetime makes it plausible that the result obtained for the wormhole
holds for any classical spacetime.
The second section will consider arbitrary quantum states with a classical spacetime
dual. Following the result from the first section, if all entanglement is removed from
such quantum states, then the dual spacetime dissolves into a set of disconnected
spacetime points. These points are robust with respect to variations in the entanglement
in the quantum dual and can be regarded as nodes in the spacetime.
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The no-entanglement limit where only these – now disconnected – nodes of spacetime
remain is a high energy limit of the quantum state and can therefore be seen as a
theoretical probe into the high energy, short distance limit of spacetime; the domain of
quantum gravity. What occurs is a picture of spacetime as consisting of nodes that in the
low energy limit is connected by geometric structure that can also be represented by the
entanglement in quantum state. This, obviously, raises a number of interesting questions
as to whether spacetime and thereby gravity can be regarded as emergent and whether
one can employ this discovery to shortcut the problem of quantizing gravity simply by
studying the quantum side.
These questions, however, are premature. They rely on this derivation to hold which the
last section of the paper will bring into doubt. More precisely, it will be questioned
whether the conjecture “spacetime = entanglement” is justified in the high energy limit.
In this limit, the duality between quantum states and classical spacetimes is no longer
independent of its origin in string theory. Also, the Ruy-Takayanagi formula is derived
for quantum states with classical spacetime duals and is expected to require quantum
corrections once one goes beyond classical spacetimes. Thus, to prove the validity of
the conjecture “spacetime = entanglement” one would need a theory for spacetime in
this high energy limit such that one could compare calculations of equal quantities made
on either side of the duality. This spacetime theory would exactly be quantum gravity.
However, with a theory of quantum gravity the conjecture “spacetime = entanglement”
would be redundant. This is best seen from analogy to to its original circumstance as a
duality between quantum states and classical spacetimes. Here, the conjecture provides
little news; in this classical limit, it simply provides no insights about the nature of
spacetime that is not already provided by general relativity. The same would apply in
the high energy limit of the quantum state if a theory of quantum gravity was already
known.
Spacetime = entanglement; and so what?
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Success-Based Inheritance in Cultural Evolution

Abstract
Scientists and philosophers from different fields of research are arguing for and
postulating a generalized theory of evolution, respectively a general Darwinism (GD) as a new and interdisciplinary theoretical structure or paradigm (see
e.g. Schurz 2011, Reydon & Scholz 2015). Evolutionary concepts like species,
variation, selection, inheritance or population dynamics should, according to
exponents of GD, be seen as abstract and formal traits of evolutionary systems
in general, which allow for quantitative modelling and measurement and which
are seemingly not limited to the realm of biology, but can be also found and
applied in the cultural domain. A profound overview of the GD-approach is
provided, e.g., in Mesoudi (2011).
Already from the beginning, GD underwent severe critique. It was argued,
e.g., that it is just a loose analogy to natural evolution, but nothing more (cf.
Bridgeman 2006: 351). It was also argued that it provides no new framework for
studying cultural phenomena since it is just doubling terminology or re-labelling
already existing hypotheses and theories (cf. the critique discussed in Mesoudi,
Whiten & Laland 2006). GD was also tackled by arguments against the applicability of concepts in the cultural domain that are structurally equivalent to
the concepts of the theory of natural evolution mentioned above.
Of special interest are arguments against the applicability of a species concept in the cultural domain. Although cultural traits may evolve through a
process of variation, selection and reproduction and thereby resulting in fissions of cultural lineages that can be observed and structured, branches of a
“tree of culture” can also reunify and frequently do so. Thus, cultural species
are only quasispecies, because there are only external and no internal and irreversible separations such as genetic reproductive barriers that detach biological species from one another between them. For this reason also rules of
cladistic classification break down, simply because one cannot determine the
next common ancestor anymore (NCA(x,y): the next common ancestor of x
and y). So, e.g., the law of associativity of NCA holds for cladistic classification in biological evolution with species s, but not in the cultural realm
with quasispecies qs: NCA(NCA(s1 ,s2 ),s3 )=NCA(s1 ,NCA(s2 ,s3 )), whereas
NCA(NCA(qs1 ,qs2 ),qs3 )6=NCA(qs1 ,NCA(qs2 ,qs3 )). Schurz (2011: 212, 222)
calls the information flow between lineages “blending inheritance”. By this the
assumption persists that cultural evolution is rather blending than branching.
Also Mesoudi (2011: 62) tries to describe such information flow by cultural diffusion via guided variation, content bias, forms of randomization such as drift
and a very high mutation rate in general which prevents a cladistic development
and keeps up variation and change over a cultural quasispecies.
In this paper we are going to argue that the blending or diffusion mechanism
can be formally described as success-based weighting of variations in different
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lineages. Variations normally do not simply happen via an unweighted average
of given traits and then are passed on. Instead, they are guided by principles
that make them most promising or attractive. First, we will describe a successbased weighting mechanism which was well investigated in the theory of strategy
selection and learning dynamics, the mechanism of attractivity weighted metainduction (cf. Schurz 2008). Then we show how this mechanism can be used for
modelling success-based weighted inheritance. Finally, we will investigate the
rationale for such blending or diffusion via optimality results of success-based
weighting.
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How Natural Scientific Theories Relate to Cultural Interpretation: The
Case of Interdisciplinary Research in Archaeology
Abstract

Archaeology is a highly interdisciplinary subject field since archaeologists constantly use
the methods and theories from other scientific areas to study and interpret archaeological
material. According to Wylie (2011: 371), there is a gap between natural scientific research
results and interpretive claims about past cultural behaviour. This gives rise to the question
how natural scientific methods and theories support the study of past cultural interaction. How
the objective and general scientific facts relate to the interpretive claims about past peoples’
cultural traditions?
Martinón-Torres and Killick (2015: 15) say that natural scientific methods and theories are
used to answer questions such as ‘What is it?’, ‘How was it made?’, ‘Where does it come
from?’, ‘How old is it?’ They claim that the answers to these questions are raw data upon
which theories and models are built. Therefore, laboratory studies are the key in the
formulation of archaeological theories.
The natural scientific methods and theories are not related to the archaeological research
questions about the social structures and cultural dynamics that are the primary focus of
investigation (Wylie 2011: 382–383). Instead, they are used to study the material remains
themselves without reference to cultural human behaviour. Hodder and Hutson (2003) claim
that cultural interpretation tries to understand why the material remains are the way they are
and what is their cultural meaning.
Therefore, I argue that the archaeological research process has two constitutive parts:
natural scientific research and cultural interpretation. There is one-way dependency between
these parts: the cultural interpretation depends on the scientific research results but not the
other way round. I claim that the interpretation of the past culture rests on natural scientific
research results and these results determine what kinds of cultural theories are used in the
interpretation.
To explain it more in detail, I will introduce a case study about isotope analysis of ancient
bones found in Öland. I will show how the scientific methods are used in the archaeological
research.
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The Process of Archaeological Interpretation
At the excavations in Köpingsvik, Öland, archaeologists found several skeletons, some of
which were later studied by means of stable isotope and radioactive carbon isotope analysis.
For example, the second permanent premolar of Subject J got the stable carbon isotope δ13C
value –13.7‰ and the stable nitrogen isotope δ15N value 16.6‰ (Eriksson et al. 2008: 532).
Therefore, it was concluded, the Subject J from Köpingsvik was eating mostly marine food
(Fig 1).

Fig 1. Natural scientific analysis of material remains

The same tooth of Subject J was also studied by means of radioactive carbon isotope
analysis (Fig 1) which on the basis of the half-life period of C14 isotopes determined that this
tooth is about 4355±45 years old (Eriksson et al. 2008: 532).
The methods of stable isotopes and radioactive carbon isotope analysis belong to chemistry
and are not connected to the questions about cultural behaviour of past people. Thus, the
claims about ‘eating marine food’ and ‘having lived about 4355 years before present’ as such
do not describe cultural or archaeological facts but reflect the isotope consistence in the tooth.
They describe objective facts and are ‘raw data’ for cultural interpretation.
2
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However, this ‘raw data’ determines what kind of archaeological and cultural theories are
going to be used in the latter interpretation. For example, the results of C14 analysis showed
that Subject J lived about 4355 years ago, (2355 BC), and this determines that the
archaeological background theory for the cultural interpretation is the Middle-Neolithic time
period (Fig 2). The beginning of the Neolithic (4000 years BC) is usually described as a
change in subsistence economy: people stopped using marine resources in favour of terrestrial
domesticated resources (Eriksson et al. 2008: 520).

Fig 2. Process of cultural interpretation

Based on this knowledge, it appears that Subject J was not eating the kind of food that was
characteristic of the Middle-Neolithic period (Fig 2). This fact about Subject J’s diet could not
be explained by climate or environmental factors because pollen data and tree-rings did not
indicate dramatic climatic changes that could explain dietary shift (Eriksson et al. 2008: 540).
Hence it can be assumed that the choice to eat marine food was not made out of food
deficiency, but rather was a part of local cultural tradition.
It appears that the cultural-archaeological interpretation about eating marine food is based
on the natural scientific research results. Therefore, it can be said that the results of natural
3
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scientific methods and theories dominate in the archaeological interpretation process and are
more fundamental than cultural interpretation.
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The	
  Dialetheism	
  Debate:	
  Motivating	
  a	
  New	
  Epistemology	
  of	
  Logic	
  
	
  
We	
  take	
  ourselves	
  to	
  know	
  certain	
  logical	
  claims,	
  for	
  example	
  that	
  no	
  contradictions	
  are	
  true.	
  Yet,	
  
we	
  do	
  not	
  at	
  present	
  have	
  a	
  viable	
  explanation	
  of	
  how	
  we	
  come	
  to	
  possess	
  logical	
  knowledge.	
  This	
  
problem	
   is	
   caused	
   predominantly	
   by	
   the	
   fact	
   that	
   logical	
   knowledge	
   seems	
   to	
   be	
  basic,	
   in	
   that	
   much	
  
of	
  our	
  other	
  knowledge	
  presupposes	
  it.	
  We	
  require	
  logic	
  to	
  practice	
  mathematics,	
  to	
  test	
  our	
  scientific	
  
theories,	
  and	
  to	
  engage	
  in	
  rational	
  debate.	
  Consequently,	
  our	
  other	
  knowledge	
  simply	
  presumes	
  that	
  
we	
  possess	
  logical	
  knowledge,	
  and	
  so	
  cannot	
  be	
  relied	
  upon	
  to	
  either	
  support	
  or	
  undermine	
  our	
  logical	
  
beliefs.	
  
How	
  then	
  should	
  we	
  explain	
  the	
  possibility	
  of	
  logical	
  knowledge?	
  While	
  it’s	
  been	
  suggested	
  that	
  
logical	
   knowledge	
   can	
   be	
   explained	
   in	
   terms	
   of	
   linguistic	
   proficiency	
   (Carnap,	
   1937)	
   or	
   intuition	
  
(BonJour,	
  1998),	
  neither	
  of	
  these	
  explanations	
  have	
  been	
  found	
  to	
  be	
  wholly	
  philosophically	
  adequate	
  
(Williamson,	
   2007).	
   Indeed,	
   the	
   problem	
   of	
   how	
   to	
   rationally	
   support	
   our	
   logical	
   beliefs	
   has	
   been	
  
considered	
  so	
  intractable	
  by	
  some	
  that	
  they	
  deny	
  it’s	
  even	
  possible	
  (Dummett,	
  1978).	
  Yet,	
  we	
  do	
  need	
  
to	
  be	
  able	
  to	
  provide	
  support	
  for	
  our	
  logical	
  views.	
  While	
  logic’s	
  fundamental	
  role	
  in	
  our	
  investigation	
  
of	
   the	
   world	
   is	
   at	
   the	
   root	
   of	
   our	
   difficulty	
   to	
   provide	
   reasons	
   for	
   our	
   logical	
   beliefs,	
   it’s	
   also	
   this	
  
basicness	
  which	
  necessitates	
  our	
  providing	
  evidence	
  for	
  them.	
  If	
  we	
  cannot	
  justify	
  these	
  beliefs,	
  then	
  
neither	
  can	
  we	
  justify	
  the	
  many	
  claims	
  that	
  rely	
  upon	
  them.	
  Additionally,	
  it’s	
  no	
  longer	
  the	
  case	
  that	
  
there	
  is	
  just	
  one	
  logic	
  that	
  we	
  can	
  blindly	
  follow.	
  There	
  are	
  many	
  competing	
  logics,	
  all	
  of	
  which	
  would	
  
lead	
  to	
  us	
  reasoning	
  differently	
  in	
  certain	
  situations.	
  Consequently,	
  the	
  need	
  to	
  adjudicate	
  between	
  
these	
  logics	
  requires	
  an	
  understanding	
  of	
  how	
  we	
  can	
  come	
  to	
  know	
  logical	
  truths.	
  This	
  talk	
  outlines	
  
a	
   new	
   methodology,	
   namely	
   using	
   the	
   actual	
   practice	
   of	
   logicians,	
   for	
   justifying	
   theories	
   of	
   logical	
  
epistemology,	
  and	
  shows	
  the	
  potential	
  fruitfulness	
  of	
  the	
  methodology	
  by	
  considering	
  the	
  practice	
  of	
  
logicians	
  in	
  the	
  classical	
  logic-‐dialetheism	
  debate	
  over	
  the	
  truth	
  of	
  inconsistent	
  theories.	
  
While	
  using	
  the	
  practice	
  of	
  researchers	
  to	
  provide	
  insight	
  into	
  how	
  knowledge	
  is	
  gained	
  within	
  a	
  
field	
   has	
   a	
   venerable	
   history	
   in	
   the	
   study	
   of	
   the	
   natural	
   sciences	
   and	
   mathematics,	
   the	
   same	
  
methodology	
   has	
   yet	
   to	
   be	
   used	
   in	
   the	
   study	
   of	
   logic.	
   However,	
   the	
   rationale	
   for	
   using	
   the	
   actual	
  
practice	
  of	
  natural	
  scientists	
  and	
  mathematicians	
  in	
  building	
  an	
  account	
  of	
  how	
  knowledge	
  is	
  achieved	
  
within	
  these	
  research	
  areas	
  holds	
  for	
  logic	
  also.	
  We	
  work	
  from	
  the	
  presumption	
  that	
  generally,	
  as	
  with	
  
scientists	
   and	
   mathematicians,	
   logicians	
   provide	
   the	
   right	
   kind	
   of	
   reasons	
   for	
   their	
   claims	
   even	
   if,	
  
ultimately,	
  they	
  are	
  not	
  wholly	
  satisfactory,	
  and	
  this	
  presumption	
  is	
  grounded	
  in	
  the	
  fact	
  that	
  in	
  each	
  
of	
   these	
   research	
   areas	
   has	
   produced	
   fruitful	
   results.	
   Consequently,	
   we	
   should	
   expect	
   logicians’	
  
arguments	
  within	
  a	
  dispute	
  to	
  provide	
  insight	
  into	
  how	
  we	
  can	
  come	
  to	
  know	
  logical	
  claims.	
  	
  	
  
In	
  order	
  to	
  demonstrate	
  the	
  fruitfulness	
  of	
  this	
  approach	
  towards	
  logical	
  epistemology,	
  the	
  talk	
  
will	
   take	
   one	
   of	
   the	
   prominent	
   debates	
   in	
   contemporary	
   logic,	
   between	
   the	
   classical	
   logician	
   and	
  
dialetheist	
  over	
  the	
  truth	
  of	
  inconsistent	
  theories,	
  as	
  a	
  case	
  study	
  and	
  consider	
  whether	
  arguments	
  
from	
  the	
  dispute	
  motivate	
  an	
  epistemology	
  of	
  logic.	
  In	
  particular,	
  we	
  consider	
  the	
  main	
  motivating	
  
factor	
  behind	
  dialetheism,	
  that	
  classical	
  semantics	
  cannot	
  accommodate	
  certain	
  pathological	
  natural-‐
language	
   sentences,	
   such	
   as	
   the	
   liar,	
   without	
   unsuitably	
   restricting	
   the	
   expressive	
   power	
   of	
   the	
  
languages	
  (Priest,	
  2006),	
  and	
  several	
  notable	
  replies	
  from	
  classical	
  logic	
  to	
  the	
  dialetheic	
  proposal,	
  
including	
   that	
   dialetheic	
   logics	
   are	
   too	
   inferentially	
   weak	
   to	
   underpin	
   science	
   and	
   mathematics	
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(Shapiro,	
   2004)	
   and	
   that	
   they	
   fail	
   to	
   allow	
   us	
   to	
   express	
   certain	
   fundamental	
   concepts,	
   such	
   as	
  
disagreement	
  (Parsons,	
  2000).	
  
The	
  talk	
  suggests	
  that	
  data	
  from	
  the	
  classical	
  logic-‐dialetheism	
  dispute	
  motivate	
  a	
  new	
  theory	
  of	
  
logic,	
   called	
   logical	
   abductivism.	
   According	
   to	
   logical	
   abductivism	
   logic	
   has	
   its	
   own	
   base	
   data	
   and	
  
puzzles,	
  such	
  as	
  linguistic	
  norms	
  and	
  paradoxes,	
  which	
  it	
  attempts	
  to	
  accommodate	
  and	
  explain	
  while	
  
exhibiting	
   other	
   theoretical	
   virtues	
   such	
   as	
   simplicity	
   and	
   expressive	
   power.	
   Additionally,	
   logical	
  
theories	
   are	
   tested	
   for	
   their	
   ability	
   to	
   produce	
   fruitful	
   results	
   in	
   other	
   research	
   areas,	
   such	
   as	
  
mathematics,	
  and	
  propensity	
  to	
  predict	
  novel	
  solutions	
  to	
  problems	
  within	
  logic	
  itself.	
  In	
  other	
  words,	
  
logical	
  abductivism	
  treats	
  the	
  epistemology	
  of	
  logic	
  similarly	
  to	
  that	
  of	
  the	
  natural	
  sciences.	
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Choosing How Far Concepts Travel
—Summary—

Abstract
I argue that a descriptive theory of reference and meaning is needed
for engaging in productive empirical research, which raises again the question of the analytic and synthetic component of theories. I provide a compact reformulation of Carnap’s conditions of adequacy for the analytic and
the synthetic component of a theory and argue that the Carnap sentence
should not be considered the only possible adequate analytic component.
The Carnap sentence rather formalizes an extreme notion of incommensurability between concepts of different and especially competing theories.
Other analytic components are possible, and these allow surprisingly fine
control over which theories can share concepts.

In my talk I will briefly argue that Worrall’s criticism of the causal theory of
reference in scientific contexts (Worrall 2007, 148) misses its target. In its stead,
I will argue that the standard criticisms of mistaken baptisms (see, e. g., Lycan
2000, 63–66) entail an opaqueness of reference that renders scientific research impossible and that transparent causal reference chains require the incorporation
of historical information about linguistic choices in scientific theories of every
kind (e. g., in physics). This suggests going back to descriptive theories of reference and meaning, and I will show that the causal-descriptive theory of reference
by (Psillos 2012, §4) is but a specific descriptive theory.
In descriptive theories, reference and meaning of theoretical (auxiliary) terms
A are given by their descriptions in basic terms B (which are taken as primitive
in the relevant context). However, given an arbitrary theory ϑ described in a
single (possibly very long) sentence, it is not always obvious what its empirical
(synthetic) component is, and what its analytic component is. The most widely
known and analyzed technical solution to this problem takes as ϑ’s synthetic
component the Ramsey sentence

RB (ϑ) := ∃X1 . . . ∃Xn ϑ B1 , . . . , B m , X1 , . . . , Xn
(1)
(which results from ϑ = ϑ(B1 , . . . , B m , A1 , . . . , An ) by existentially generalizing on
all A -terms A1 , . . . , An in ϑ) and as ϑ’s analytic component the Carnap sentence
CB (ϑ) = RB (ϑ) → ϑ .
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I will show that the Carnap sentence as the unique analytic component leads
to maximal incommensurability between the concepts of theories with different
empirical content because of
Claim 1. CB (ϑ)  α if and only if ϑ  α and α  RB (ϑ) → α.
Two theories ϑ and τ with different empirical content thus share only those
analytic sentences α that are conditional on both RB (ϑ) and RB (τ). Specifically,
the only analytic sentences shared by two theories with incompatible empirical
content are logical truths:
Claim 2. Let RB (ϑ)  ¬RB (τ), CB (ϑ)  α and CB (τ)  α. Then  α.
These results stem from the extreme form of holism that the Carnap sentence formalizes: Either every empirical statement of the theory is true, or the
interpretations of all A -terms of the theory are undetermined.
RB (ϑ) and CB (ϑ) fulfill the conditions of adequacy that Carnap (1963, 965)
suggests for analytic and synthetic components. I will show that the conditions
can be equivalently paraphrased as follows:
Claim 3. σ is an adequate synthetic component of ϑ and α is an adequate analytic
component of ϑ if and only if
1. σ ∧ α  ϑ,
2. RB (σ)  RB (ϑ),
3. σ contains no A -terms, and
4.  RB (α).
This paraphrase entails almost immediately
Claim 4. σ is an adequate synthetic component of ϑ if and only if σ  RB (ϑ). α is
an adequate analytic component of ϑ if and only if  RB (α) and ϑ  α  CB (ϑ).
Thus while for each theory only one synthetic component is adequate, there
can be many different analytic components that would be adequate. They just
must have a tautological Ramsey sentence and must not be stronger than ϑ or
weaker than CB (ϑ).
It is easy to show that, depending on the theory, explicit definitions and
also conditional definitions can be conjuncts of an adequate analytic component.
Thus the threat of incommensurability is averted, as one can choose analytic sentences that determine the meanings of A -terms such that their interpretations
are determined independently of the truth of a theory’s empirical predictions. I
will further show that for first order relational theories, relativization sentences
are always adequate analytic components, where a relativization sentence for ϑ
is any sentence ∃xξ (x) → ϑ (ξ ) such that ∀xξ (x)  RO (ϑ). Here ϑ (ξ ) is a relativization of ϑ to ξ (cf. Hodges 1993, 203). Finally, if two theories ϑ and τ both
2
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entail some sentence δ with  RB (δ) (e. g., an explicit definition of some A term), both theories’ analytic components can be chosen so that they entail the
sentence RB (ϑ) ∨ RB (τ) → δ. In general, the analytic components of any finite
number of theories that entail δ can be chosen so that they entail a conditional
with a disjunction of the theories’ Ramsey sentences in its antecedent and δ in its
consequent. Thus it is possible to choose which individual theories share which
concepts or, in other words, how far from a theory a concept can travel.
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What can we learn about neuroscience use from the opposition to the
neuroessentialistic account of addiction ?
A large amount of competing theories aim to explain addiction 1. But the most serious
disagreement is about the “brain disease” question. Some authors do not take part in the dispute but
when they do, the fight is fierce, and loom large over the science realm 2. In the controversy about
the legitimacy of the view that addiction is a brain disease, two points are in fact discussed. First, is
addiction a disease, then, what are the implications of the word “brain”.
After an assessment of the first point, that we think, a philosophical clarification given by
Wakefield's account of mental disorders as “harmful dysfunctions” (1992) holds for, we will assess
what we think is the real problem underlying both the “disease” and the “brain” part of the question.
The main point lies here in the kind of dysfunctions accepted as relevant and how they are
harmful. We will see that, first, relevant dysfunctions has still to be defined, and relevance depends
on the question asked ; relevant factors are not the same when we want to define addiction or when
it is a question of their practical use in the case of a medical ascription of a diagnosis, or a
treatment.
Some of the dysfunctions are biological ones, as neurobiological impairments, and are fully
relevant in the context of a mechanical explanation 3, of this phenomenon ; findings can explain how
“addiction works” and, moreover, how the normal brain is supposed to work. They could be
presented as causal but are, nowadays, useless as predictors or as diagnosis factors: there are thing
to say with them but nothing to do. When the addiction question is asked out of the pure scientific
world, when the question is ‘what is addiction ‘? those explanations fail. In this case, scientific facts
are often misused to defend theses they can not actually support. Others are dysfunctions as seen
as impairments in the way a person should act as a person 4. They are clear symptoms on which
1 For an extensive view of the competing theories see West (2013). For a more concise summary see West and Brown
(2013, 152-191)
2 About the birth of the brain disease view and its political commitments see Vrecko (2010)
3 Craver, (2007); Machamer, Peter, Lindley Darden and Carl F. Craver (2000).
4 Fingarette (1988); Heyman (2009);.Levy, Neil (2013); Peele (1998)
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diagnosis could be and actually are build on but, when used as basis for an explicative account of
addiction are formulated in the words of “reasons” rather than “causes” and leads to the rejection of
the biological ones as irrelevant, falsely deterministic and, most of all, useless, because of the
relative lack of practical value of the biological accounts as tools in themselves to ensure addiction
care.
We want to highlight that, first, theoretical disagreements about this question related to the
mind/brain problem is in fact grounded in practical issues. Here neuroscience is asked not only to
rely upon mechanical explanations, even with a predictive value, but, also to give practical tools
against addiction. In absence of an actual reductionism solution, when in competition with valuable
explanations of the same phenomenon from different points of view, neurobiological explanations
need practical outcomes to be taken seriously. It is not sufficient to describe a phenomenon, here,
legitimacy comes from the ability to give tools to get rid of it.
Paradoxically, while neuroscience appears to be the dominant science when behavior is
under scrutiny, at least while giving attention to the mainstream press and the proliferation of the
words based on “neuro”, the addiction case shows that this neuro-revolution is yet to come ; most
of it is not grounded in science but in its inappropriate use. Relative lack of practical value and
unfounded conclusions impairs neurobiological account of addiction and serious obstacles are
responsible for it. They stem partially from the way research in neurobiology is handled, from how
actual science is meant to be done and trying to go beyond these obstacles face serious issues ;
practical and ethical issues.
But we will finally show, these difficulties, and the improper use of scientific findings to
defend neuroessentialistic theses not captured by those facts, are not liable to discredit the brain as
the addiction substrate and neurobiology by itself as “anti-disease” thinkers do but compelled us to
re-think the place of scientific findings.
Craver, Carl F. 2007. Explaining the Brain. Oxford University Press.
Fingarette, Herbert. 1988. Heavy Drinking, the Myth of Alcoholism as a Disease. University of California Press.
Heyman, Gene M. 2009. Addiction a Disorder of Choice. Cambridge: Harvard University Press.
Levy, Neil. 2013. “Addiction is not a Brain Disease (and It Matters)” Frontiers in Psychiatry 4: 1-7.
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From selves to systems:
On the refinement and integration of models of human rationality
Fifth Annual Meeting of the Nordic Network for Philosophy of Science
This paper investigates the status of “selves” and “systems” in behavioral decision research. In particular,
the paper traces the development of multiple-self models of rational choice in economics and dual-system
models of cognition in psychology; it then examines how researchers have utilized economic and
psychological insights to generate integrative models of human reasoning and rationality, and considers
whether there are conceptual and/or ontological barriers to such integration. The paper concludes by arguing
that integrative models face a two-fold challenge.
* * *
The refinement of models of human reasoning and rational choice has depended in large part on the use of
theoretical concepts. “Selves” and “systems” are two such concepts. In economics, viz. in decision and
game theory, multiple-self models emerged as tool to help researchers track inconsistent choice behavior
and other violations of expected utility theory. Intertemporal models of choice, for example, model the
individual person as a coalition of discrete, time-bound agents; however, these agents may correspond to
tastes, motivations, or other states of mind (Frederick, Loewenstein, & O’Donoghue, 2002; Grüne-Yanoff,
2015). Similarly, in psychology, dual-process models of cognition developed as researchers sought to better
understand the causes of bounded rationality. The assumption behind dual-process models is that human
behavior is the result of the interplay of two types of decision processes (or modes) of cognition – one
reasoned and reflective, the other impulsive and reactive (Schneider & Shiffrin, 1977; Epstein, 1994;
Lieberman, 2003; Kahneman 2003; Strack & Deutsch, 2004; Evans, 2006, 2008). The dual-system
framework thus emerged as an extrapolation (and to some degree, a simplification) of the many and various
cognitive and effective processes that underwrite human intuition and judgment (Kahneman 2011; Evans
2008; Evans & Stanovich 2013; Alós-Ferrer & Strack 2014).
Following these developments, researchers working at the intersection of economics and psychology have
made strides toward building more integrative models. For instance, it’s now common for intertemporal
choice theorists to invoke dual-system concepts or to use language indicative of fast and slow processes.
Popular examples include “hot” and “cold” systems (Loewenstein, 1996, 2000; Elster, 1987), “planner”
and “doer” selves (Thaler & Hersh Shefrin, 1981; Benabou, 2002; Fudenberg & Levine, 2006), and
“controlled” and “impulsive” processes (Strack & Deutsch, 2004). These kinds of integrative models treat
the ‘selves’/’systems’ as competitors that need to bargain or cooperate to achieve goals. Others, such as
Kahneman & Frederick (2002) and Alós-Ferrer & Strack (2014), endorse a “default” / “interventionist”
cognitive framework, which supposes that higher-order cognitive processes may intercede and take control
when effortful thinking is required to problem solve. Finally, some researchers, such as Brocas & Carrillo
(2008) and Jamison & Wegener (2010), have attempted to map intrapersonal games directly onto brain
functions, rather than onto more generalized cognitive systems.
However, although integrative models aim at creating a more complete picture of how humans reason and
make decisions, with so many variables to account for it is prohibitively difficult to make cross comparisons
between integrative models. And even when theoretical concepts are controlled for, there is further
ambiguity as to whether the same concepts are employed for the same purposes. This constitutes a two-fold
challenge:
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From selves to systems:
On the refinement and integration of models of human rationality
Fifth Annual Meeting of the Nordic Network for Philosophy of Science
(1) Selves and systems are free-floating terms: they pick out different behavioral properties and different
cognitive processes within their respective disciplines. For this reason, integrative models of human
rationality not only should specify what selves and systems are (which has proven to be a difficult task in
non-integrative models already – cf. Evans, 2006; Evans & Stanovich), but they should also specify what
permits a cluster of behavioral properties to map onto a cognitive process, thus anchoring the self to the
system.
(2) Because selves and systems are generally employed for different purposes in economics and
psychology, researchers should clarify whether integrative models are intended to explain phenomena –
that is, to identify the causal relations underlying decisions – or to describe phenomena – that is, to define
the conditions under which decisions would be rational. It is unclear within the current literature whether
economists and psychologists are aware of these separate purposes.
In sum, this paper does not argue that economic and psychological insights can’t, in theory, be integrated;
however, current analyses of their integration (cf. Ross 2014; Grüne-Yanoff 2015) suggest each discipline
holds different presuppositions about the human-agent relation in models of rational choice. By humanagent relation, I refer to the mapping a model draws between the flesh-and-blood person (in particular his
or her cognitive attributes) and the agent as formally represented by a utility function. How a model draws
this mapping says much about its underlying ontological commitments – that is, about what it takes to be
most real or invariant when investigating the natural world. It is precisely because selves and systems are
theoretical constructs that a rich a detailed analysis is needed to see whether, and if so, how integrative
models can withstand challenges (1) and (2) above.
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An Epistemic-Ethical Justification of Pragmatic Value-Ladenness of Neyman-Pearson
Hypothesis Testing
Many philosophers are inclined to believe that the scientific method should be a reliable tool
for reaching the aim of maximizing truth and minimizing falsity within a body of assertions. The
truth-conduciveness of the N-P frequentists’ hypothesis testing [for basic overview of the concept
see e.g. Neyman 1952, 55] has been challenged both by philosophers [see e.g. Sprenger 2016] and
scientists [Ioannidis 2005]. Because, despite the aforementioned theoretical critique, the method has
good record of efficacy, and is perhaps still the domineering paradigm in scientific practice, the
urging question emerges: (a) does the method’s aforementioned cognitive limitation threatens to
make the whole concept of the N-P hypothesis testing fundamentally unreliable in an epistemic
sense, and (b) is the fact that non-epistemic values are explicitly influencing judgments in the
method’s scheme, responsible for obstructing the truth? There are some frequentist answers to (a)
available in literature, that appeal to basic ideas of N-P tests [e.g. Mayo, Spanos 2006]. Also issue
(b) is debated [e.g. Steel 2010]. Nevertheless, there is no clear and compelling answer, which would
be focused simultaneously on the N-P testing method as well as could defend — taking into
consideration the epistemological characteristics of the method — inclusion of pragmatic values to
the method as an element that influences the outcomes. The task of my paper is to argue that the
method promotes the truth-oriented goal and that taking pragmatic values into account does not
obscure it.
Simple analysis of the characteristic of the 𝛽 error reveals that the method does not aim, in
general, at accepting true, rather than false, statements in a body of assertions which expands in
time. Instead of that, it aims at avoiding pragmatically important falsehoods and asserting
pragmatically important truths [see Neyman 1977, 108]. Two crucial stages reflect this. Firstly, one
formulates statistical hypothesis in such a way so that the most important error to avoid is controlled
by

rate. In this respect the method secures the detection of the truthfulness of hypotheses for

which it is pragmatically very important not to mistakenly take them as false (were all examined
hypotheses true, expected error would be unambiguous). Secondly, one can set an instantiated value
of the alternative hypothesis by taking into account the still important to be detected size of the
discrepancy from H — the risk of not detecting this discrepancy is controlled by 𝛽. What is left is
the interval between fixed values of

and

, which is a subset of

. The incorrect assertion of

, at a time when the truth is somewhere within the interval, can be taken to be the least
pragmatically harmful. Thus, we can see, that although the method does not aim at the truth-goal in
a sense of maximizing attainment of true statements in a body of scientific conclusions, it aims at it
in different, apparently epistemically acceptable way: it allocates cognitive resources in such a way
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that some possible states of affairs have a greater chance to be “detected” in a given case than
others. A setback might be that the method tends to recommend false assertion in the case where
proximity (accuracy) to the truth remains satisfactory. It can be argued that epistemic harm that
stems from this particular feature of the method is acceptable.
That probability of a 𝛽 error increases with the distance (of falsely asserted H) from truth
seems to be consistent with the universal phenomenon in which detection of the smaller difference
is harder, than detection of the large one. False assertions that are of little distance from the truth
will presumably generate lower epistemic loss — fewer, or less invasive errors in future — in
comparison to false assertions that are very distant from the truth. Knowing the distribution of 𝛽
and of epistemic loss over the distance, one can set a critical value of expected epistemic loss that
one would not want to experience. This value would be used to set the critical value of an
alternative hypothesis.
As long as pragmatic utility of avoiding 𝛽 error is an increasing function of the distance of
the true value from asserted H, implementation of this non-epistemic value can be in principle
treated as symmetric to the realization of the epistemic goal as described above.
All the same, one may say that the method’s propensity to potentially generate errors of low
epistemic harmfulness is a deficiency, elimination of which would increase epistemic effectiveness
of scientific inference. This alleged setback is insignificant compared to the advantage of the
method: it enables implementation of risk preferences in the process of drawing scientific
conclusions. This feature helps to avoid social costs of errors that would cause critical harm to
society and, both directly and indirectly, to science itself. This makes the method highly socially
responsible and begs for its application in natural and social sciences that are costly and commonly
expected to meet the foremost practical demands.
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Numerical vs. ethical values: how do we define “health”, “disease” and “ab/normality”?

Abstract: Nineteenth century Western Europe witnessed not only a plethora of scientific discoveries
in the sphere of physiology,but also the production of new forms of medical thinking, which continue
to influence us to this day. Amongst the latter is the construction of an objectified view of disease as a
measurable property rather than a value-laden term for an undesirable physical trait – a view echoed
both by the biostatistical theory developed by the contemporary philosopher of medicine Christopher
Boorse and by the writings of the French scientist Claude Bernard, which anticipated Boorse’s over a
hundred years beforehand. This objectified view of disease as a calculable parameter underpins a wide
range of concepts in contemporary medicine – including, but not limited to, “quality of life”,
“productive value”, “chance of survival”, and even “future economic value”. According to the
physician, philosopher and historian of science Georges Canguilhem, the categories “normal” and
“pathological” do not exist objectively and are the result of an interaction between social-political,
economic and technological factors during the early nineteenth century, when the biomedical sciences
were undergoing a change in their epistemological foundations. Canguilhem himself understood
health and normality in terms of functional success – the organism’s ability to adapt to its environment.
Christopher Boorse, however, has argued that health can be defined objectively as species-typical
functioning, based on statistics for the relevant reference class (usually an age group of a sex of a
species). There is still an ongoing debate between philosophers like Boorse (naturalists) and
philosophers like Rachel Cooper (normativists), for example, who maintain that health and disease are
complex value-laden terms which cannot be reduced to parameters in laboratory standardization or
figures in statistics. I intend to show that the difference between the two sides of the debate may in
fact be rather small, since naturalist-inspired accounts also depend on evaluative judgments, as
suggested by Elselijn Kingma's work.
Keywords and key phrases: philosophy of medicine, accounts of disease, naturalism, normativism,
values, disease objectification, quantification
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The epistemology of citation
In every branch of academia there is stiff international competition; academics, fields, institutions
and even countries compete over resources and esteem. There are many factors that go into
deciding the outcome of such competition; these might include the strength and/or originality of
a project proposal, the degree of fit between a research call and a group’s profile, geographical
location, etc. However, both in practice and in principle, such competition is often decided by the
participants’ publication and citation histories. Indeed, whilst teaching experience, grant awards,
administrative experience and conference participation are all meritorious factors; prevailing
practice is to evaluate academics almost entirely based on the quantity, and bibliometrically
assessed quality, of their publications. This pattern repeats with the evaluation of journals,
institutions and countries.
But is this practice of quantitative bibliometric assessment conducive to academia’s aims of
knowledge production and dissemination? In Bibliometrics – a sub-discipline of information
science – the consensus is that the use of citation analysis in academic assessment supports
the epistemic aims of academia only in so far bibliometric data correlates with academic excellence/quality. There is, however, active and vigourous disagreement about the extent of such
correlation. As preparatory work for an overdue extension of epistemology science to the study
of the epistemic consequences of the ever more prevalent practice of bibliometric assessment in
academia, this paper reviews the debate in bibliometrics from an epistemologist’s perspective.
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Acceptable Gaps in Mathematical Proofs
Abstract According to the traditional account of when a
mathematician is justified in believing that a mathematical proposition p
is true, she must have gone through the proof of p, step by step. Fallis
(2003) argues that this account fails as a descriptive account of when she
is justified in a manner that is accepted by the mathematical community in
believing that p. A mathematician can be justified, in this manner, in
believing that p when there are gaps in the proof that neither she nor
anybody else has traversed. He argues for this by giving examples of
proofs with universally untraversed gaps that are accepted by the
mathematical community. The aim of this talk is to elaborate on Fallis’
account on the basis of interviews I conducted with seven
mathematicians about their refereeing practices.
We can think of a mathematical proof as a sequence of mathematical
inferences. Some mathematical proofs are formal proofs and a formal
proof consists in a sequence of formulas in a formal language, each of
which is either an axiom or the result of applying one of the explicitly
stated rules of inference to previous formulas in the sequence. But I
focus on ordinary mathematical proofs and they are not formal proofs.
According to Fallis, an ordinary mathematical proof is essentially a
sequence of basic mathematical inferences where ‘a basic mathematical
inference’ is an inference that is “accepted by the mathematical
community as usable in proof without any further need of argument”
(2003, 49–50). He states that the set of basic mathematical inferences
varies across time and subdisciplines, but that it appears to be fixed in
any given context and that “mathematicians know exactly what the set
contains” (Fallis 2003, 49). A proof has a gap wherever it deviates from
being a proof in this sense.
Whether or not this account of proofs is true or only approximately true,
Fallis’ taxonomy of gaps in proofs is useful. Fallis distinguishes between
three types of gaps in proofs: inferential gaps, untraversed gaps, and
enthymematic gaps. A mathematician has overlooked an inferential gap
when the sequence of propositions she has in mind as being a proof is
not a proof. She has left an untraversed gap when she has not gone
through all the details of the sequence she has in mind as being a proof.
In the case where nobody else has gone through the details either, the
Page 1 of 3
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gap is universally untraversed. Finally, a mathematician has left an
enthymematic gap in the presentation of her proof when she has not
presented the entire sequence of propositions she has in mind as being a
proof. Untraversed gaps and enthymematic gaps are intentional gaps,
and these are the focus of this talk.1
In a literature review on non-deductive methods in mathematics, Baker
(2015) has a section on gaps in proofs where he recounts Fallis’ work in
(2003). He notes that the notion of ‘proof gap’ is in need of further
clarification (Baker 2015, section 2.1.2). Hamami (2014) takes steps in
this direction by providing a more detailed account than Fallis of basic
mathematical inferences. In particular, he applies Prawitz’s account of
valid inference (e.g., Prawitz 2012) to mathematics. Hamami suggests
that we think of Fallis’ categories of gaps relative to the resulting account
of valid mathematical inference. For my purposes, it is not necessary that
we have a clear notion of what a complete proof is. An intuitive notion
of this is enough.
My interviews suggest that the gaps that are acceptable in published
proofs are those that can rather easily be traversed or be seen to be
traversable by a large majority of the experts in the specialized field in
question. Referees are guided by this community dependent criterion and
must often ask authors to provide more details. I examine how this puts
a limit on the amount and character of universally untraversed gaps in
proofs. I begin by introducing the interviews. I then examine how a
referee proceeds when checking a proof for correctness. This says
something about how a referee checks a proof for “checkability” by a
large majority of the relevant experts, which is the next topic of this talk.
Finally, I provide some additional perspectives to consider when
evaluating the certainty of mathematical results in light of universally
untraversed gaps in proofs.
Keywords Mathematical practice · justificatory practices · gaps in
proofs · peer review in mathematics · the nature of proofs
1

To give an example, if someone has written in a proof that “A simple proof
by induction shows that p” without giving the proof by induction, then she has
left a gap in the proof as written. If she has not gone through the proof by
induction in her head either, she has left an untraversed gap in the proof. In
the case where nobody else has gone through the details either, the gap is
universally untraversed.
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Making full use of heterogeneous reference potential
Philip Kitcher offers an interesting account of semantic reference wherein terms are not always
uniquely referential but can have ‘heterogeneous reference potential’ depending on whether their
reference is secured by a description or via a causal link. The idea is simple enough. A speaker
can secure reference in a number of ways; either through a baptismal event or by employing a
description associated with the term used. Tokens of a term type can therefore have different
groundings. His application of this idea to cases from the history of science, such as the dephlogisticated air of Joseph Priestley and the work of Augustin-Jean Fresnel’s within an aether
theory framework, is revealing. Kitcher’s evaluation of the referential status of these terms is
contextually sensitive and focuses on the historical production of a term’s use. According to
Kitcher when Fresnel utters sentences about the various intensities of light on a screen then
those sentence tokens manage to refer because they do not make explicit use of many of the false
beliefs associated with the term ‘aether’ in those instances. In other situations where Fresnel is
referring to the nature of light, as constituted by vibrations of the aether molecules, then there is
a failure of reference because in those contexts he relies on false theoretical descriptions in trying
to pick out the referent. Even though the expression type does not refer it may be plausible that
Fresnel managed to refer with some tokens of it; that is a term can have heterogeneous reference.
On Kitcher’s account of reference Fresnel manages to refer in certain contexts and it is therefore
possible to make sense of Fresnel’s contribution to the theory of light, from a realist perspective,
and account for the fact that he managed to say true things about light even though he worked
within an abandoned theory of science. One of the many strengths of Kitcher’s argument is that
it strikes one as much more initially plausible that Fresnel, in light of his successful experiments,
managed to utter truths about light, even though many of his theoretical beliefs about it were
false, than to claim that every sentence he uttered about light was false or without truth-value
because his false theoretical beliefs contaminated everything he said. If correct the account seems
to offer much needed relief for scientific realists as it seems to makes sense of how abandoned
theoretical terms were not totally of the mark. Or to be more precise it helps the scientific realist
deal with issues of semantic incommensurability and forms of the Pessimistic Meta-Induction
that focus on referential failure.
However, the initial formulation by Kitcher faces an obvious problem. Securing reference by
picking out a single or set of descriptions rather than others in certain circumstances is an
account of reference that is in grave danger of only being able to do so retrospectively. Certain
descriptions are prioritized over others not by the historical actors at the time but because from
a modern standpoint they are preferable. What is obvious to us is not obvious to Priestley or
Fresnel and the motivation for making them refer seems more to do with serving the realist’s
aim of exhibiting convergence of history rather than doing justice to the science of the time. An
account of reference that could sidestep this retrospection problem would remove the air of ad
hocness surrounding Kitcher’s treatment of the different beliefs of Priestley. The question I want
to pose in this paper is whether it is possible to sidestep this retrospection problem and offer
an improved account of Kitcher’s initial idea. I will argue that there is considerable room for
improvement and do so by examining proposals from Hartry Field and Christina McLeish on the
issue of reference. My use of their discussion will be largely negative and to point out how the
line they follow leads to dead end or at least a very peculiar semantics. Finally, I will sketch how
I think an improved account of heterogeneous reference potential may look like.
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The Ontic Relational Unity of Science at the
Foundations of Epistemic Integrative Pluralism
Abstract
The Unity of Science is one of the long standing debates within Philosophy of Science
[cf. Pombo 2012]. Within the 20th century it has been formulated as a tripartite problem
concerning the ontological, the epistemological, and the methodological realms of the
scientific enterprise. The many stances on the issue can be qualified by the way they answer
questions pertaining to the unity of those realms across the sciences. Respectively, the
proponents of the ontological unity of Science will answer affirmatively to the question Does a
unified ontology underlie all sciences/scientific theories and models?; those that defend the
epistemological unity of Science will abide for the theory that all scientific theories and
models, whichever their provenience might be, past, present, and/or future, can or should be
unified (not that they are unified today); and those that stand by the methodological unity of
Science will argue that there is something like an overarching method for all sciences, indeed,
that there is something which we may call “The Scientific Method”. Against all these positions
there have been proposed contrary ones, and more or less radical versions can also be find in
the midst [cf. Galison & Stump 1996 for varieties of disunity].
In this talk we’ll quickly browse the arguments for one particular stance within the
Unity of Science debate named Integrative Pluralism [Bechtel 1986, Levin 1992, Kincaid 1997,
Mitchell 2003, Bechtel & Hamilton 2007], which deems most current scientific theories
unviable for unification at the epistemological level, but nevertheless inalienable from
integration. We’ll consider Sandra Mitchell’s 2003 argument in greater focus. The argument
takes on familiar claims. Firstly, it is recognized that theories and models are idealizations,
abstracting away causes from an actually concrete World, which makes them at best partial
descriptions and explanations of the World. Secondly, it is argued that when it comes to the
study of complex phenomena where multicomponent, multilevel, evolved systems are the
target of explanation (e.g. Biology), integration is necessary to account for the dynamics of the
system, because (1) there is only one causal history behind the generation of the phenomenon
[216], and (2) each theory-model employed cannot make incompatible claims about the
operation of ignored causes [189] (e.g. multi-level selection theory in evolutionary biology
cannot be reduced to one level, but selection at each level will together explain the organism’s
adapted traits).
The central claim of this talk is that (1) and (2) requires of integrative pluralists to
assume some kind of ontic unity of Science, counter most of the pluralist tradition (e.g. “The
Stanford School”: John Dupré [1993 & 1996] and Nancy Cartwright [1996]), who defended
«metaphysical nomological pluralism, the doctrine that nature is governed in different
domains by different systems of laws not necessarily related to each other» [Cartwright
1996:322]. This, we reckon, becomes especially clear when Mitchell speaks of “compositional
complexity” and alludes to theories of “hierarchical complex systems” [e.g. Salthe 1985 &
Kauffman 1993 & 1995] as fertile ground to pursue epistemic integration due to their
«connectedness» to physics and chemistry [Mitchell 2003:15].
It is therefore of our great interest to explore what is meant by this connectedness.
While in her 2003 Mitchell does not develop on this, simply mentioning complexity as the
result of «nonsimple relations» [2003:5], she does develop this idea in later work on
emergence [e.g. 2012] where she writes of emergent properties as the result of extrinsic
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relations. This is of great relevance, for these relations are the sole obstacle in the way of unity
by microphysical reduction, the thesis that «any physical system can be exhaustively described
in terms of (i) the basic particles that constitute it (…); (ii) all the intrinsic properties of these
particles; and (iii) the relations that configure these particles into a structure» [Kim 1999:6-7;
cf. also Love & Hüttemann 2011] (that is nevertheless also accepted by Mitchell, who restricts
its application to specific cases). Indeed, since the British emergentists, talk of “a new kind of
relatedness” has been a recurrent objection to microphysical reductionism, «[f]or surely the
relational properties of a thing cannot supervene on the microphysical properties of that thing
alone» [Dupré 1999:109], but its negation is still compatible with compositional materialism,
which is accepted by both Mitchell and Dupré.
We will dedicate the final part of this talk to reveal the explanatory role of the
extrinsicality thesis based on the work of Gil Santos [2015 & 2016], who proposed a theory of
emergence from relational properties which we’ll show to be much in tune with the
integrative pluralists’ claims though having been developed independently from them. To sum
up, the idea of a “Relational Ontology as a Working Hypothesis for the Unity of Science” will be
suggested, pace Oppenheim & Putnam [1958], which is necessary for the justification of the
integrative pluralist argument’s premises.
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Nordic Network of Philosophy of Science
2017 Meeting
Re-orienting discussions of scientific understanding: a normative perspective
Abstract
A key argument in recent scholarship on scientific understanding has been that, in contrast to
prevailing assumptions in twentieth century philosophy of science, scientific understanding is
conceptually distinct from scientific explanation (Lipton 2009; De Regt, Leonelli, and Eigner
2009). The distinction between understanding and explanation has been substantiated by several
accounts of understanding that have emphasised either its pragmatic, contextual, or inferential
nature (De Regt and Dieks 2005; Elgin 2007; Leonelli 2009; Newman 2012). However, a critical
challenge has been proposed by Khalifa (2012; 2013), who argues that these accounts can be
accommodated by models of explanation without any loss, thereby rendering understanding and
explanation indistinguishable. If there is a place for understanding, it would appear to presuppose
the ability to provide correct explanations. This aim of this paper is to respond to Khalifa’s
challenge by proposing an alternative basis for conceptually distinguishing understanding from
explanation. Specifically, I claim that what characterises understanding as such is its capacity to
grasp normative distinctions. At a minimal level, this is exemplified by the requirement that
understanding must be able to distinguish between correct and incorrect explanations, but more
generally, it is manifest in the relation between specific performances and their governing scientific
practices, within the shared social aims and norms of a community, and in proprieties of inferential
reasoning. From this normative perspective, understanding is a condition for the intelligibility of
explanation. I therefore not only argue that the normative perspective provides a defensible
response to Khalifa’s challenge, but also that it can reveal important convergences between the
pragmatic, contextual, and inferential accounts currently on offer.
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Strategic Serendipity: Inferences and Institutions that Enable Scientific Discovery
‘Serendipity’ is a term that highlights discoveries that occur at the intersection of chance and wisdom.
While accounts of serendipity in philosophy of science tend to emphasise the role of unintentional
surprise, this paper chooses to focus on the wisdom involved in recognizing the value of something
unexpected. Two kinds of inferences occur in instances of serendipity: (1) Someone infers the potential
value of something unexpected; the classic example of this is Fleming’s insight that the accidental
contamination of a petri dish with P. notatum was a valuable finding. (2) Someone unexpectedly infers
the value of some previously made finding; for instance, the valuable pain-inhibiting effects of nitrous
oxide were not the first use for this ‘laughing gas’. Chance can occur at any time, or many times, during
a discovery process, but it is the presence of one of these ‘unexpected’ inferences that makes a case of
serendipity.
In this paper, I examine the nature of these unexpected inferences through the lenses of strategic
abduction (Paavola) and the defeasibility of inferences. I then widen the scope of ‘strategy’ by looking to
work done in organizational theory. Serendipity occurs in conjunction with contextual factors such as
timeliness, contingent networks of epistemic agents, and anomalies. Therefore, I argue, the relevant
inferences are strategic, contextual, and multidirectional (forward, backward, and lateral). In the
concluding section, I draw out implications of my analysis for current debates about how innovative
science and scientific discovery can and ought to be encouraged.
It has been shown through empirical research that some individuals are more ‘serendipitous’ than
others. The intentional behavior that cultivates this ability, I argue, is the self-directed building of skills in
strategic thinking. Paavola provides an insightful perspective on the strategic aspects of abduction—the
mode of inference associated with discovery—that I review (eg. 2004). For instance, strategic abductive
thinking is situational, unlike the stepwise logic of deduction or induction. I then take up de Prado Salas’
recent discussion (2016) about the consequences of defeasibility for inferentialism: for instance, how
the assessment of the significance of an inference is affected by local context. I argue that in instances of
projecting value and of recognizing value unexpectedly, these two kinds of inferences about the value of
a finding are both strategic in the sense of situational, and their validity is affected by local context.
Work on strategy in organizational management theory has emphasized ‘strategic thinking’ over
‘strategic planning’ (Mintzburg). In other words, there has been a move away from seeing strategy as
directed, stepwise reasoning and toward seeing it as a continuous and responsive reasoning process. I
take up recent work on the role of non-predictive strategic approaches in innovation—in particular, I
utilize Sarasvathy’s analysis of effectual, in contrast to causal, thinking (2001). From this, I articulate an
approach to strategy that is wider in scope, accommodating backward, forward and lateral inferences
about the value of a finding.
Importantly, this new approach gives an emergent theory of serendipity: like in innovation, the
inferences involved in serendipity emerge out of the processes of discovery in science, rather than
predicting or planning for a particular discovery.
A key aspect of popular accounts of serendipity is that it seems to require a change in research
direction: Serendipity is also commonly defined as finding something valuable whilst looking for
something else. Thus, arguments in favour of encouraging serendipity are often presented as arguments
for the radical freedom of individual scientists, or, more conservatively, for ‘blue sky’ research aiming to
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create knowledge only for knowledge’s sake. However, these arguments are inadequate: for one, they
tend to go against the very practical need to distribute limited funding in a manner justifiable on a
societal scale, thus creating an impasse. In the concluding section of this paper, I outline a method for
utilizing the emergent approach to strategic inferences to encourage serendipity in science. The picture
that results is of a pluralistic scientific community, in which networks do the work to ensure serendipity
emerges from discovery processes already taking place, whether they are in the realm of applied or
basic science. An important aspect of this picture is that, rather than the ability of individuals to make
valid inferences on a case by case basis, it is the ability of the scientific community to provide the
conditions for valid inferences about the unexpected value of findings to be made that counts.
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Discovering disease-causing mechanisms: an
argumentation perspective

Using the formal argumentation framework, we represent three Nobel
Prize winning discovers of disease-causing agents: protease-resistant proteins
(PrP), Helicobacter pylori and oncoviruses. These breakthrough results in
the life sciences were more complex in comparison to prior beliefs about
disease-causing mechanisms. Our analysis serves for evaluation and optimisation of such non-parsimonious results. Moreover, we analyse the new
evidence suggesting that a neurodegenerative disease – Parkinson’s disease
is caused by bacteria (Sampson, T. R. et al. 2016). We argue that this result paves the way for finding causes of neurodegenerative diseases such as
Parkinson’s and Alzheimer’s disease. These results are of the utmost importance for human health and optimisation of their acquisition is a goal to
strive for.
We analyse and formally represent cases in which unexpected diseasecausing mechanisms were identified. Our goal is to compare these scenarios
with scientific reasoning about results that did not contradict general and
previously accepted explanations, such as Koch’s postulates. For example,
one of the prior principles, i.e. Koch’s second principle, stated that all infectious diseases are caused by an organism. This general principle was disproved by showing that PrP causes Scrapie disease (Sapp 2003). Accepting
the argument that a protein can cause an infectious disease and that it can
influence folding of other proteins was elaborate. It lasted from 1967, when
the first experiments were conducted and when the protein hypothesis was
made, over the famous results of Prusiner in 1982 (Prusiner B. 1982), until
1990 when mice were infected with the disease in a laboratory – the result
which persuaded the scientific community (Soto 2011). These results are
considered to be cutting edge, because they disproved Koch’s second postulate, and Prusiner was finally awarded a Nobel Prize in 1997. From the
1
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formal point of view, until the 1990, six major argumentative steps were
made. In opposition to such argumentative schemes, results that consist of
simple isolation of bacteria or viruses in infected organisms are immediately
and widely accepted with far less additional experiments required by the life
science community. For instance, Koch’s proof that a bacillus causes anthrax
required only two argumentative steps, one showing correlation, i.e. presence
of the microorganism in patients, and another showing causation, i.e. ability
to infect the subjects with a microorganism grown in pure culture.
When analysing the argumentation structure of discoveries of diseasecausing mechanisms, we made the following choices. Because of the specific
nature of the research in life sciences, immediate experimental results are considered to be truthful unless they are deliberately faked. We abstract from
the latter possibility. Thus, we consider hypotheses and results in favour or
against them, where hypotheses can contradict each other, in other words
can attack each other, while results are firm and truthful. Therefore, results cannot contradict each other but can disprove hypotheses.1 This leads
to an unambiguous logical behaviour. For instance, one of the very first
experimental results R1 has show that Scrapie causing agent does not react to destruction of DNA and RNA. The formal structure of the argument
following from this result is illustrated in the picture below.
R1

disproves

H1 ∧ H2

H1 : All infectious diseases are caused by an organism.
H2 : All organism need to have intact nucleic acid.
R1 : Scrapie agent does not need to have intact nucleic acid.

From result R1 , it follows that either hypothesis H1 or H2 is wrong. In other
words, R1 disproves the conjunction H1 ∧ H2 .
We present the full argumentative structure of the three mentioned diseasecausing mechanisms and situate them in the theoretical argumentative framework. Such a representation enables us to reason about the rationality of
strict requirements for investigation of daring hypotheses. Since these strict
requirements are mirrored in the number of argumentative steps of different
scenarios. Moreover, we will discuss implications of our representation to
1

This feature of argumentative structure in experimental biology makes it simpler for
modelling in comparison to other scientific arguments, for example ones coming from
classical physics.

2
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the law of parsimony understood as the efficient method for finding the true
theory, i.e. Ockham’s razor in the sense of Kevin Kelly (2004, 2007).
Finally, we apply our framework to the novel results which show the correlation between Parkinson’s disease and gut bacteria (Sampson, T. R. et
al. 2016). A considerate number of different approaches for discovering the
direct cause of Parkinson’s and Alzheimer’s disease was unsuccessful. By
comparing the argumentative structures of unsuccessful approaches to the
structure of the novel one we provide an argument in favour of the latter.
Thus, we argue that one the most promising approaches is the exploration of
connections between microorganisms and Parkinson’s and Alzheimer’s disease.
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Putting rigour back into pragmatic trials
There is a long-standing distinction in the medical trials literature between so-called
explanatory and pragmatic trials. Explanatory trials are conducted in highly idealized
settings, for example, on carefully selected populations, with rigorous implementation
protocols and specially trained personnel. These idealizing characteristics are intended
to facilitate the internal validity of explanatory trials because they make it easier to
detect whether a treatment is efficacious at all.
A prevalent concern about explanatory trials is that the very same features that help
increase their internal validity also decrease their external validity, i.e. the extent to
which they can be used for successful extrapolation to other populations and settings.
To the extent that these idealizing characteristics are causally relevant for the
outcomes of interest, such features make it more difficult to extrapolate causal effects
to real-world clinical practice.
Pragmatic trials purportedly remedy this shortcoming by investigating the
effectiveness of treatment under conditions that are not idealized in such ways.
According to proponents of pragmatic trials, this facilitates extrapolation of causal
effects to patients and circumstances that clinicians are likely to encounter in routine
clinical practice.
In this paper we extract and criticize three important aspects of this standard view on
the purported epistemic benefits of pragmatic trials.
The first aspect is the prevalent idea that pragmatic trials exhibit higher external
validity because pragmatic trial attitudes make it more likely that experimental
populations are similar to target populations in causally relevant respects. According
to the standard view, such similarities are an important prerequisite for successful
extrapolation. We argue that similarity between populations is important only for a
specific class of extrapolative queries, i.e. whether the causal effect of treatment will
be the same in the target as in the experiment. Contrary to what the similarity thesis
suggests, we argue that the extrapolative query of primary interest to clinicians is:
what is the causal effect of treatment in the target population conditional on its
observed characteristics? Adopting a framework from the econometrics literature
(Hotz, Imbens and Mortimer 2005), we argue that for answering this more interesting
query, similarity between populations is neither sufficient nor necessary. Instead, two
conditions need to hold for extrapolation to be successful.
The first is that the causal mechanisms that govern the production of the outcomes of
interest are similar between individuals at a specific level of generalization relevant to
the extrapolative query of interest. The second condition is that the distributions of
factors that interact with the treatment need to exhibit sufficient overlap between
experimental and target populations. So in contrast to what the standard view
assumes, experimental populations may, without loss to external validity, exhibit
causally relevant differences vis-à-vis their intended targets as long as the target does
not exhibit idiosyncratic features that are not represented at all in the trial population.
The second aspect of the standard view that we criticize is its naïve reliance on the
superior external validity of pragmatic trials. We argue that this essentially amounts to
advocating extrapolation by simple induction. Following the conditions outlined
above, we argue that the potential benefits of pragmatic trials can only be realized if
experimenters are prepared to embed trials in a rigorous extrapolative methodology
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that involves generating 1) evidence about causal mechanisms, and 2) extensive data
about potentially relevant interactive factors.
The third aspect of the standard view that we discuss is that there is a tradeoff
between internal and external validity. Proponents of pragmatic trials frequently
suggest that there is such a tradeoff and that pragmatic trials strike a more sensible
balance between the two desiderata than explanatory trials.
We reject this by arguing that there are conditions under which no such tradeoff
obtains. Moreover, even in cases where a tradeoff exists, we argue that it does not take
the strict form that is often presupposed in the literature, i.e. a tradeoff where any
increase in external validity is accompanied by a decrease in internal validity and vice
versa. If there is a tradeoff at all, it takes the form of a tradeoff where two magnitudes
cannot, in practice, be simultaneously maximized. We argue that calls for more
pragmatic trial attitudes are exceedingly pessimistic about the severity of the tradeoff
between internal and external validity.
Against the background of these three criticisms, we conclude that pragmatic trials are
not in general better suited for purposes of extrapolation unless they are embedded in
a rigorous extrapolative methodology that pays attention to causal mechanisms and to
whether interactive factors exhibit overlapping supports in experimental and target
populations. In short, for pragmatic trials to be useful in the ways envisioned by their
proponents, experimenters need to make use of the different kinds of natural variation
that are induced by pragmatic trial attitudes rather than relying on observable
similarities between experimental and target populations.
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Metaphysical Underdetermination in Quantum Mechanics and Quantum Field Theory
One of the most serious challenges for the project of scientific metaphysics (in the sense of
Ross, Ladyman and Kincaid 2013) is the problem of underdetermination: when multiple
scientific theories (or ontological interpretations thereof) are compatible with the empirical
evidence, it seems that the choice between the competing options cannot rely on scientific
methods alone, but needs to invoke the kind of philosophical considerations familiar from
traditional analytic metaphysics which has been harshly criticized by scientifically minded
metaphysicians. I argue that this problem is unlikely to disappear as a result of progress in
our fundamental physical theorizing. I will first summarize the most dramatic and widely
discussed instance of the problem, namely underdetermination in non-relativistic quantum
mechanics (QM), and then analyze the prospects of solving the problem as we move
towards the next more fundamental theory, namely relativistic quantum field theory (QFT).
The main source of underdetermination in QM is the well-known measurement problem,
which has led to the development of fundamentally different but empirically
indistinguishable versions of the theory. Furthermore, the past decade of the debate has
unearthed an additional (partially independent) source of underdetermination not amenable
to empirical resolution: the ongoing controversy on whether or not the quantum mechanical
formalism needs to be supplemented by a so-called primitive ontology (see, e.g., the essays
in Ney and Albert 2013). Although supporters of the primitive ontology approach sometimes
portray their opponents as being unable to derive any empirical consequences from QM, a
more adequate portrayal is that the two opposing camps simply propose different ways of
deriving the same empirical consequences from the theory, which makes this a paradigm
case of underdetermination.
When turning from QM to QFT, neither of these two sources of underdetermination
disappears: the measurement problem is not solved, nor is there a clear account of what
there is in space-time within standard QFT. The false impression that these issues are less
pressing in QFT stems from the fact that they have been overshadowed by yet another
interpretational controversy, namely the debate between conventional and axiomatic
approaches to QFT (Wallace 2011; Fraser 2011). The problem of underdetermination takes a
different form depending on which stance one adopts in this debate, but it persists in both
cases. Conventional QFT, on the one hand, is a highly successful predictive apparatus, but
(just like standard QM) it does not posit any ontological basis for this success. For this
reason, there is an ongoing competition between different research programs trying to
extend the ontologically sound accounts of non-relativistic QM to the domain of QFT
(Barrett 2014). Although they all face serious obstacles, there is no indication that the
problem of underdetermination will be solved by eliminating all but one of them. On the
other hand, if one favors the axiomatic approach to QFT, some of these research programs
(in particular, Bohmian and collapse approaches) are indeed excluded, because they are not
Lorentz invariant in the fully axiomatic sense required in this context. But even here, the
theory does not uniquely determine one ontology, as it turns out that the different instances
of its empirical success depend on different (mutually incompatible) ontological
commitments (Ruetsche 2011, chapter 15).
A possible response to this situation on behalf of the scientific metaphysician is that a
limited application of traditional metaphysical tools to break this kind of
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underdetermination is legitimate. It might even be scientifically beneficial insofar as it can
serve as a guide for future research. I will conclude my talk by discussing a way in which the
relation between QM and QFT undermines this optimism. The example I have in mind starts
with a well-known argument for a Bohmian version of QM postulating an ontology of
particles. A strong reason to opt for such an ontology is the straightforward way in which it
accounts for macroscopic bodies: cats, for example, can simply be identified as cat-shaped
collections of particles, whereas in other versions of quantum mechanics, they are somehow
supposed to emerge in a complicated way from the dynamics of the quantum state. Let us
grant that this is a legitimate argument for a particle ontology at the level of QM. The
problem is that it is a very unreliable indicator for what happens at the more fundamental
level. More specifically, attempts to formulate QFT in terms of Bohmian particles (Struywe
2011) need to postulate large numbers of background particles, which makes it impossible
to identify macroscopic bodies by simply observing the distribution of particles at any given
moment. The advantage that might have tipped the balance in favor of a particular ontology
at the level of QM is therefore completely lost when one turns to QFT.
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Abstract (up to 800 words):
In recent years many views, including physicalism, have had problems with mental causation.
Property dualism with non-redundant mental causal powers shares something like the traditional mindbody problem usually associated with interactionist substance dualism. It is timely then to reconsider the
logic of the old mind-body problem. Here the specific issue of conservation laws is addressed.
Conservation laws are often said to undermine such causally efficacious dualism(s). While
conservation laws often appear as a black box in the philosophy of mind, conservation laws have a well
understood theoretical basis and some features that affects the viability of this criticism of such dualisms,
for better and for worse.
First, conservation laws are primordially local, holding not for the universe as a whole, but for
every place separately. The energy (or momentum) in any little spatial box changes only due to what
flows through the boundaries; energy (or momentum) does not disappear from one place and reappear
elsewhere. Thus distant compensation, a strategy sometimes invoked by dualists to preserve
compatibility with conservation laws, fails. Constant total energy (or momentum) holds if the summingup of local conservation laws globally converges mathematically.
Second, consequently local conservation laws form an infinite conjunction, so the failure of this
conjunction is an infinite disjunction that permits local conservation laws to hold nearly everywhere (such
as in refrigerators and stars), even if they were to fail in minds. Thus there is a gentle failure property, not
Bunge’s universal catastrophe.
Third, conservation laws have a theoretical basis in symmetries due to Noether’s theorem: energy
(momentum) conservation is a consequence of the uniformity of natural laws over time (space,
respectively). Thus, if there are space-time regions where symmetries fail---perhaps in brains, given such
a dualism---then there is no theoretical basis for expecting conservation to hold.
Fourth, Noether’s theorem has a converse: conservation laws imply symmetries, so by
contraposition, violation of symmetries implies violation of conservation laws. Thus one should positively
expect conservation laws to fail, given dualism. Thus to expect conservation laws to hold in the brain
without an empirical neuroscientific basis is simply to expect the absence of distinctively mental influences
on the brain, i.e., to expect such a dualism to be false a priori. Conservation laws are conditional, indeed
biconditional, so the objection from conservation laws against dualism is indeed question-begging.
Fifth, though energy-momentum in Einstein's General Relativity has peculiar features and suffers
from interpretive disagreement about local conservation laws, the theory doesn’t ultimately help dualism.
Though doubts are often raised about the physical meaning of local conservation laws in General Relativity
due to quirks of gravitational energy, formally Einstein's equations are logically equivalent to the
conservation of infinitely many distinct energies at every point; thus in one sense General Relativity
actually strengthens conservation laws rather than overthrowing them. Uncontroversially, Einstein's
equations entail the material energy-momentum balance equations: material energy-momentum is
conserved except insofar as gravity affects matter. Thus there is ultimately no general relativistic loophole
in the conservation laws, and hence no new opportunity for mental causation.
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This discussion has assumed the principle of least action in classical field theory and ignored
quantum physics. Quantum physics either makes no difference or is less hostile to such dualists, so the
conservation law objection fails in its most plausible form (at least apart from neuroscientific evidence).
Given locality and the biconditional symmetry-conservation relation, any noncircular objection must be
based on empirical neuroscience.
Empirical neuroscience increasingly disconfirms dualism. But framing this situation in terms of
conservation laws introduces a (typically) information-losing detour. What remains of the objection is
that thus far we haven’t seen any distinctively mental causation in the brain, despite increasingly detailed
investigation.
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Background: Statistically significant results of empirical research are presumably easier to
publish than non-significant findings. Researchers’ and publishers’ bias towards the publication
of non-significant results, as well as attendant practices such as p-hacking (manipulations aimed
at reaching the desired level of significance) and selective publishing of only statistically
significant results, are therefore thought to negatively impact psychological science as a whole.
After all, though more subtle that straightforward fabrication, falsification, or plagiarism,
selective publishing and p-hacking do lead to an overrepresentation of false positives among
published results, and hence threaten to undermine the reliability of meta-analyses.

Method: This study explores the distribution of reported p-values in an attempt to gauge the
extent of p-hacking and selective publishing in 60 articles published in the Journal of
Experimental Psychology: General in 1994, 2004, and 2014. For each year, twenty most-cited
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articles are subjected to a p-curve analysis (PCA) and an analysis of the p-value distribution for
all published p-values (PDA). Both methods take published p-values as input and examine their
distribution to indicate the same type of misconduct. Comparing the methods’ outputs yields
better information than each method can deliver by itself. Subjecting statistically significant
(<0.05) p-values that are linked to focal hypothesis to p-curve analysis can provide information
about the presence of true effects in a sample, namely if the p-value distribution is right-skewed.
By contrast, severe p-hacking produces a left-skewed distribution. Finally, a uniform
distribution can be a sign that no systematic effect underlies the results, wherefore such results
can be solely attributed to the selective reporting. An analysis of the distribution of all p-values
(regardless of their importance to a hypothesis), which compares the proportion of p-values in
intervals below and above p=0.05, can thus help determine if a sample is “contaminated” as an
effect of the selective publishing.

Results: Our analysis yields no evidence for severe p-hacking. Indeed, since all analysed
distributions were significantly right-skewed, PCA shows that the data are very probably not
effects of selective publishing alone. The same conclusion is supported from analysis of the
half-curve, i.e., the distribution of p-values in the interval [0, 0.025]. Although a peak below
p=0.05 (being a possible sign of p-hacking) was observed upon visual examination for the
distribution of recalculated p-values that are linked to a focal hypotheses in that part of the
datasets, PDA did provide no evidence for selective publishing, nor a clear peak below p=0.05.
Both methods thus converge on the same overall result.

Conclusion: We conclude that at least some part of the sampled articles did probably report
true effects. Since none of obtained statistical results point to the presence of p-hacking and
selective publishing, we suggest, the probability is low that these practices have occurred at a
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worrying scale in our sample. The distributions of p-values both as examined visually and
statistically, are similar for each analysed year and for aggregated data, hence suggesting no
considerable change in the quality of published results in JEP:G. At the same time, in some
datasets the presence of a peak below p=0.05 in values linked to a focal hypothesis, although
not significantly altering overall result, indicates the need to further examine the possibility that
some results have in fact been p-hacked. In concluding, we discuss the informational value of
combining the PCA and the PDA against the background of extant literature on the distribution
of p-values, discuss shortcoming of these methods as revealed in our study, and reflect on the
challenges of estimating the prevalence of selective publishing and p-hacking based on the
distribution of p-values.

Keywords: p-values, distribution of p-values, p-curve, selective publishing, publication bias, phacking
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What does it mean for a research community to have shared norms?
The aim of the presentation is to discuss how the criterion of shared norms that Helen Longino
(1990; 2002) has proposed for productive community criticism should be interpreted. There is a
number of criticisms against this criterion (Intemann and Melo-Martín 2014; Kourany 2010)
pointing out the possibility that demanding shared norms may exclude alternative perspectives and
through that endanger the productivity of criticism in community. In the presentation, I use Isabelle
Peschard's (2007) argument about research practice in order to argue that this criticism reflects the
traditional understanding of community norms as shared beliefs and commitments. On the
alternative understanding of norms as shared practice that Peschard proposes this problem does not
arise and a wide variety of perspectives may be accommodated in community dialogue. I conclude
that there are grounds to accept the interpretation of Longino's criteria in terms of shared practice.
At the centre of Longino's account of scientific objectivity is the notion of transformative
criticism that enables community to prevent the intrusion of subjective biases into evidential
reasoning. Longino describes the conditions required for such criticism to be productive. The
criterion of shared norms is one of them:
There must be publicly recognised standards by reference to which theories, hypotheses and
observational practices are evaluated and by appeal to which criticism is made relevant to the goals
of the inquiring community. (Longino 2002, 130)

Norms help to keep discussions in community productive, ensuring that both original claims and
their criticism meet certain standards of quality and relevance.
Some critics, however, point out that the adherence to this requirement may limit the variety
of perspectives admitted in community, which is also essential for productive criticism. Kristen
Intemann and Inmaculada de Melo-Martín (2014) argue that demanding strict adherence to
substantial standards threatens diversity of values and interests that Longino recommends for
successful criticism. Janet Kourany (2010) points out another way this requirement may threaten
diversity: as new participants in discussion learn the norms of community, they may pick up
community’s biases as well. Demanding the commitment to specific norms can therefore be
counterproductive for the very criticism this criterion is meant to enable.
I suggest that behind these criticisms there is a certain understanding of community
standards as members' commitments to certain substantial aims, standards, items of knowledge etc.
On this reading, not sharing all of these commitments would indeed disqualify one from community
dialogue (Intemann and Melo-Martín) and acquiring them may indeed bring biases of community
with it, displacing original perspectives and interests of new members (Kourany). Some of
Longino’s writings support this interpretation of norms—such as, for example, her characterisation
of norms as “everything discussed as methodology by philosophers of science and more” (Longino
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2002, 145).
Against this traditional understanding, I draw on Peschard’s (2007) argument to suggest that
there is a different, and more appropriate way to understand norms. In her discussion of the
fundamental objections to public participation in science, Peschard argues against the traditional
idea that scientific practice requires certain homogeneity between participants—homegeneity “in
shared beliefs or in normative commitments of the practitioners” (Peschard 2007, 140)—and
therefore those who do not share these commonalities cannot take part in it. Peschard points out the
problems of this interpretation, above all its inability to explain the amount of variation, and the
possibility of novelty, within a practice. As an alternative, she argues that practice be better
understood in terms of interaction and accountability:
What is important to qualifying as practitioners in the same practice […] is one’s
performances and utterances being subject to questions, to demands of justification, to
criticism, to constructive elaboration, being something that matters to the other...
(Peschard 2007, 148)

On this view, the participation of those who do not share all of the established community members’
commitments is not an obstacle for successful research practice, as long as both parties recognise,
and act out, this mutual attention and accountability.
I suggest that this approach to thinking about norms can be usefully applied to Longino's
account. Some aspects of her position support it—for example, when talking about standards as
covering „methodology“ Longino continues that they are better understood not as rules guiding
individuals but as „touchstones of critical intreraction“ (Longino 2002, 145). This approach, in
turn, enables to avoid Kourany's and Intemann and Melo-Martin's criticism, as new participants in
community, be they researchers from a different community or laypersons, are not required to
possess all the knowledge and standards of expert members. Rather, what is required to be shared is
the recognition of a common discussion and the mutual accountability. This, in turn, opens
opportunities for more inclusive research practice about which Longino's critics are concerned.
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The Ineliminable Distortion of Reality
On Causality, Representation, Abstraction and Idealization in Batterman’s
Philosophy of Science

Abstract
Robert Batterman claims that asymptotic explanations in physics are acausal, involve un-deidealizable idealizations and are counter-examples to the mapping account of the role of
mathematics in physics. In this paper, I analyze and criticize aspects of this claim, especially its
implications for metaphysics and to a lesser extent methodology in physics. Regarding causality,
Batterman has advocated that explaining emergent physical phenomena such as the universality of
critical exponents in phase transitions involve throwing away causal details, and that we should
replace Kim's requirement of emergents having novel causal powers with emergents figuring in
novel explanatory stories, see (Batterman, 2002). I argue that Batterman’s view of causality is
ontologically too restrictive. I also argue that it is methodologically too restrictive, in that
abstractions in science, including some involved in examples given by Batterman, e.g. (Batterman,
2002) (Batterman, 2009) almost always involve throwing away details (causal or otherwise), but
that this does not imply throwing away the category itself (e.g. causality), see also (Batterman &
Rice, 2014), (Lange, 2015). I further argue that even if physical explanations do not directly appeal
to causal factors at the macro level, they presuppose them. For instance, the modeler’s choice of
which parameters (or dimensions) are essential to the explanation of a certain phenomenon and
which are consequently taken as a starting point for a dimensional analysis, see (Batterman, 2002),
(Barenblatt, 1979), presupposes a causal structure of the universe in terms of dependent and
independent variables. Sometimes such presuppositions can be explicated as ontological
assumptions built into systems of units of measurement. If no causality is presupposed, the account
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will be subject to the same type of criticism as the deductive-nomological model, e.g. why not
explain the length of strings of pendulums via an analysis of parameters connected to their periods
and gravitational acceleration? I conclude that although asymptotic explanations do not directly
appeal to causality, they do not exclude causality at the macro-level and there are many prima facie
reasons to keep causality at this level. I defend this against claims made about the existence of noncausal explanations in physics, e.g. by claiming that physical explanations require a global theory,
see (Wayne, 2015) or that they proceed by appealing to fictional highly idealized models in physics,
see (Bokulich, 2011), (Pexton, 2014), (Wayne, 2015). I claim that these arguments do not preclude
that causality is presupposed at the macro-level, except perhaps in quantum theoretical explanations
in which case an appeal to Bohr’s correspondence principle may be required, a mystery which will
not be solved here.
Going into more details with asymptotic explanations, I argue that Batterman’s argument that these
are mathematical operations and not mathematical structures, see (Batterman, 2010), is not
convincing, as the distinction between a mathematical operation and a structure is very hard to
uphold. I also argue that his argument that they are counterexamples to the mapping account of
mathematical explanations in physics is imprecise in one aspect, as an idealized misrepresentation
of a phenomenon is still a representation of that phenomenon. I find at the core of Batterman’s view
on asymptotic explanations an ineliminable distortion of reality, the appeal to the singularity. One
central problem in that discussion is whether we should consider reality itself as distorted in the
singularity, and our representation of it to be correct in some sense, or we should say that our
representation of reality is distorted and important aspects of reality are unknown to us? I comment
on this question.
I conclude that the existence of asymptotic explanations should not influence our views of causality
at the macro-level and that they are not convincing counter-examples to the mapping account of
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mathematical explanation in physics. They do, however, point to a very central problem in the
interpretation of physical terms, i.e. what actually happens in the singular limit?
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Can Building Models Explain Conceptual Change in Science?
1. Conceptual change in science is a tough nut to crack. We have come a long way in
understanding the complexity and intricacies of scientific practice but it is questionable if
we have come closer to understanding what really happens when concepts radically
change. Things do not get any easier when we face the task of explaining such a change in
a classroom setting.
I consider the interplay between novel scientific concepts and their models and the
implications the relationship between them has for science education. I use as an example
Robert Geroch’s modeling of Minkowski spacetime in Relativity from A to B (1981) and I
suggest that it represents an alternative approach to modeling scientific concepts which
require fundamental conceptual change.
It seems reasonable to think that understanding the conceptual transformation from space
and time to spacetime first, makes it easier to build a model of spacetime. This is the
underlying assumption that Chin and Samarapungavan make (2007). Their objective is
to find ways to facilitate conceptual change because they see the lack of
understanding of the conceptual change that produced the concept as the main
obstacle for students’ ability to build a model of it. I argue that this is not necessarily
the case: in certain cases (spacetime for example) building the model can facilitate
understanding of the conceptual change.
In a similar vein, although understanding how scientific concepts developed can often give
clues for how to teach them I argue that in some cases the historical approach is
counterproductive. Nersessian argues that the same kind of reasoning used in scientific
discovery could be employed in science education (Nersessian, 1989). I essentially agree
with this view but with a caveat. I argue that in some cases the historical approach might
be constraining and in particular that the spacetime example shows that ignoring the
historical path in certain cases is more successful.
2. Spacetime is a notoriously difficult concept to both understand and to model. More
so than most since the naive concepts of space and time are more fundamental than most
concepts we learn in physics and they are considerably more entrenched.
The relationship between the concept and the model of spacetime is inextricably
intertwined with the relativity theory. They however tend to be separated when teaching
physics. The typical way to teach relativity and spacetime is to learn first about
relativity - usually through Einstein’s thought experiments. Whatever grasp of the
“relative” space and time we have at that point we use it as a platform to learn next
about the Minkowski spacetime. But that, I maintain, does not work very well.
My conjecture is that what effectively happens in the process of trying to understand
spacetime is that we “mount” time onto the three space-coordinates. This concoction,
though, never gets quite amalgamated. When we use relativity to understand
spacetime or when we think of spacetime as an extension of relativity we are trapped,
doomed to build the model on residual Aristotelian-Galilean-Newtonian views of the
universe. We are entrenched in the received image, and we try to understand spacetime
against it.
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3. The originality of Geroch’s approach, in contrast to the one usually taken in teaching
this concept is twofold: first, he did not proceed historically (relativity first, spacetime
after) and second, he built his model without any theory. Geroch’s aim was to explain the
general theory of relativity. He approached this goal by building an understanding of the
concept of spacetime through a succession of models (drawings).
Geroch starts with the metaphysical assumption that spacetime has no internal structure:
there are just different ways of looking at the universe. To illustrate this, he considers
representations of spacetime elements in the Aristotelian and the Galilean frameworks.
However, when he subsequently builds the model of spacetime he does so solely by using
the basic elements of spacetime (events and worldliness) together with the minimum
number of things necessary to carry out observations and measurements - instruments to
measure time and distance.
Next he represents different “goings on in the world” in spacetime. By the time different
situations necessary to formulate our theories about the world are this represented in
spacetime, we see that the time dilation and space contraction that relativity theory
addresses are really part of the spacetime continuum. Relativity is in this way “natural” in
spacetime.
4. Geroch’s approach to building a model for spacetime suggests we do not necessarily
need to understand the new concept before modelling it – building a model can be a way
getting students to understand the new concept. This approach suggests further that –
although the historical path of discovery is often a good way to teach a new scientific
concept - in certain cases ignoring the history may be more effective.
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Why Kant was at least almost right about space
We all have a strong tendency to believe that the space surrounding us obeys the geometrical laws
of Euclides. That this belief is deeply rooted in our spatial intuition is shown by our readiness
to accept the basics of Euclidean geometry – e.g. the parallell axiom – on the ground of simple
demonstrations. One common way of reconciliating our Euclidean beliefs with the actual, nonEuclidean nature of physical space is pointing out that everyday close space approximates the
postulates of Euclides very well, so that the conflict in practice only concerns astronomical scales.
A quite different and not so common way takes it point of departure in the mathematical fact
that everything that can be said in a non-Euclidean geometry can also be said within Euclides’
system, given a suitable re-mapping of physical phenomena onto geometric entities. With such
a remapping, instead of saying that light always follows a straight path but space is curved
(Einstein), one may say that space is not curved (Euclides) while light rays sometimes are. The
latter way of speaking is actually common in explaining certain astronomical phenomena for the
layman, and it is not erroneous. This twist opens the way for an argument to the effect that
Einstein’s discoveries notwithstanding, physical space is indeed Euclidean, and not only locally
and approximately so. Kant offered such an argument, one that relies heavily on his analysis of
spatial intuition. A central tenet in his argument is that our intuition of space is not based on
empirical observations but is instead a precondition for all empircal knowledge. In this paper I
will try to rationally reconstruct one part of Kant’s idea.
Let us start by considering the distinction between space perception and spatial intuition. The
latter includes not only perception but also the ”perception-like” phenomena of antecipation and
immediate memory. One may also distinguish between 1) spatial intuition as a general capacity
or ability, 2) intuition = intuiting, in the sense of the practising of this ability 3) intuitions
(intuitings) as separate acts of such a practice; 4) intuitions = phenomenologically given products
of these acts and 5) spatial Intuition, in its main Kantian sense: the medium in which, due to
our spatial intuiting, external objects appear. Space, according to Kant, is the ”form” of spatial
intuition in this fifth sense. So, what remarkable properties does our spatial intuiting possess
that forces spatial Intuition, the medium in which external objects thrive, to have an Euclidean
form?
Here are some relevant facts concerning spatial intuition in the general capacity sense. First, it
is multimodal, not purely visual. As Merleau-Ponty told us clearly, it is not even confined to
the sensory modalities but includes a motor aspect. It is also dynamic and occupies stretches
of perceived or otherwise intuited time. Most importantly, it involves the ability to identify
objects and places not only independently of modality, but over time. Without the first ability
– modality independence – perception could not be translated into action. Without the second
– identification over time – we would not know how to perceptually return to an object that
we observed the moment before. But this is something that we have to do when we want to
check whether our previous impression was correct, and/or whether some change has recently
taken place at the place where we last observed the object. Importantly, such identification of
places over stretches of time cannot always be based on perceived qualities of objects. When,
for example, we shift our gaze back to a previous fixating point on a uniformly coloured wall,
we may notice that the fly that we think we saw at that position is not now there. Maybe we
were wrong, or it has flewn away; in either case we do not identify the place where it sat through
its qualities. Instead, knowing that we are looking at the same place on the wall as before is a
precondition of our empirically checking whether it has changed.
Together, these facts offers a possible understanding of Kant’s thesis that spatial intuition is a
precondition of all empirical knowledge, and must be given before it. It may seem as if we need
only add the Euclidean nature of our actual spatial intuition to arrive at Kant’s full position.
However, Kant’s view is not that while spatial intuition as such is a priori, actual intuited space
only happens to have Euclidean properties. Its form, space itself, is necessarily Euclidean, says
Kant. Is there any good argument to the effect that the all-important object identification abilities
that come with our actual spatial intuition are not compatible with an alternative, non-Euclidean
intuition? I will end my lecture with some considerations that bear on this question.
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