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Preface by the EPSA President

The European Philosophy of Science Association fgP®unded officially in 2007
with the aim of “bringing together professional Ipsbphers of science and students
from all over Europe (and the rest of the worldd diostering collaboration and
exchange of ideas amongst them”, is now organigs@rd international conference,
which will be taking place in Athens (Greece) thime. After two successful
conferences —one in Madrid (2007) and the othémnsterdam (2009)— we are pleased
to welcome the three invited lecturers, along wWiitl excellent speakers, who were
selected from 400 submissions by the Internati®maram Committee. On behalf of
the Steering Committee | would like to express matitude to its 33 members and
especially to both Chairgristina Rolin (Helsinki) andDennis DiekgUtrecht), who
took on the difficult responsibility of conductirigis refereeing process, in which they
unfortunately also had to reject a number of ercelsubmitted papers given the high
quality level and infrastructure of our conferencése work of the Local Organising
Committee (LOC) and its staff, headed Byathis Psillostogether withTheodore
Arabatzis,proved specially challenging in view of the ongpioolitical and economic
crisis in Greece. The representatives of EPSA néwad any doubts about the
realization of this event, even if the circumstanesere —and still are— not always
supportive. In this connection | would like oncemmto express my conviction that the
EU is not solely an economic, but also a politeatl cultural union. As such it should
be committed to the advancement and enhancemdmé sttientific community and its
younger generation —and this is an obligation lierpresent and future philosophers all
over Europe.

Since its inception EPSA has shown a promising ldgweent. Apart from the
biennial conferences followed by the publicatiortfed proceedings in a special series —
hopefully to be continued 2013 in Helsinki— our fmsiter Springer also launched the
first volume of itsEuropean Journal for Philosophgf ScienceThis is another step
towards improving the research and the internatiomgbility in the philosophy of
science. The reliable and professional work ofdfigorial team with seven colleagues
chaired byCarl Hoefer(Barcelona) andlauro Dorato(Rome) and the 31 members of
the Editorial Board deserve special mention hergdi#onally, in the spring of this
year EPSA issued the firBPSA Newslettesis an electronic forum for our members. It
features reports on the past conferences in MaaidAmsterdam, the (Pre)History of
EPSA, theEJPS and on the cooperation with the ESF Research diking Program
“Philosophy of Science in a European Perspecti?SK). In this context it should also
be mentioned that EPSA has decided to sponsoraaspéenary lecture b¥Philippe
Mongin (Paris) at the 1 Congress of Logic, Methodology and Philosophy citBce
in Nancy (F) July 2011 in order to be also globalesent. In this regard we are
pleased to have achieved an agreement on a jombership with our sister society in
North America, thePhilosophy of Science AssociatiBSA), which testifies to the
transatlantic cooperation and interaction. (By thay, | am happy to see that a
women’s caucus meeting will be taking place for finst time as a reflection of a
policy sensitive to gender issues.) The most reemisletterincludes a note from our
publisher Springer, who —according to our contrastfor the first time sponsoring a
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plenary Springer Lecture in the Philosophy of SceewhichNancy Cartwright(LSE)
will be delivering here in Athens.

Taking all of this into account, | am truly confrtethat EPSA is on the right track
to promoting philosophy of science in Europe aslvasl European philosophy of
science by connecting individuals and institutiarsd by backing new trends and
perspectives in the philosophy of science in treaber sense from the natural, formal
to the social and cultural sciences in its curamd historical contexts. The dynamic
scene in this field alone seems to be an encowydmankdrop for all these joint efforts
and yet another manifestation of the rich Eurogeadtition and innovative spirit.

Let me conclude by thanking everyone who contrithute this exciting scholarly
enterprise and to those who enabled this conferemdake place just like here in
Athens where the cradle of European philosophy getesome 2,500 years ago and is
now to be continued into the 21st century.

Friedrich Stadler
President of EPSA



Preface by the LOC Chairs

Dear Conference Participant,

On behalf of the Local Organising Committee, weassie you to the 3 Conference

of the European Philosophy of Science Associatene n Athens, Greece. The EPSA
conferences have now become established; theyitdast forum where philosophers
of science from around the world meet and engage limely exchange of ideas and
arguments. We have had to compete with two exdglivious conferences in Madrid
in 2007 and in Amsterdam in 2009. We have donebest to put together a first-rate
event and we trust that you will enjoy this confexe, both intellectually and socially.

The very idea of a philosophy conference in Athisnquite daunting. 2500 years
ago, not far from the location of the conferenbe, tery intellectual enterprise we love
and pursue had its defining moment. The first sthad philosophy, and the first
predecessors of philosophy conferences (known @mpasia), took place in this very
city. There is a sense in which philosophy has cbhoree. Naturally, modern Athens is
very different from the town of Socrates, Plato auistotle. Yet, their intellectual
heritage—the idea that philosophy is conduciventeliectual flourishing—is pretty
much alive among the members of the Greek philasapbommunity.

Greece is currently going through a dramatic ecaoomwrisis which has
substantially affected the Greek Universities. ber the success of this conference
would be a proof that the Greek philosophical comityucan stand up to serious
challenges and bring to the fore the positive aedtove forces in the Greek Academia.

Sadly, a few weeks before the conference, the ydalegted philosopher Joshua
Haddock, who had his paper titl@tie Principal Principle, and Theories of Chance: An
Account of Primitive Conditional Chancaccepted for the conference, died in a
climbing accident. We offer our deepest sympathlyiscfamily.

This conference has been made possible thanke tieattd work of the members of
the LOC and a number of volunteers. We thankfultkn@wledge the financial
assistance of the University of Athens, the DepPbilosophy and History of Science
of the University of Athens, the Welfare FoundatfonSocial and Cultural Affairs, the
Foundation for Education and European Culture-Nikosl Lydia Tricha and the
Springer Publishers.

Welcome to Athens EPSA11

Stathis Psillos (Chair of LOC)
Theodore Arabatzis (Vice-Chair of LOC)



Practical Information

Public transport to conference location
TheHotel Titania is located at the heart of Athens at 52 PanepistirAvenue.
From the Athens International Airport (Eleftheriggnizelos)

— Taxi: There is a taxi rank available outside the arrived. A ride to the centre of
Athens costs 35 Euros (this is a fixed price incigdhe tolls). Taxis are easy to get,
but unless you carry very heavy luggage or haveesom else pay for your taxi ride, it
might well be preferable to use the metro or ths. lNbte that the tariff should show
‘1’, except after midnight and until 5am when tlaift is ‘2’ (the price then is 50
Euros). Always get a taxi from the official taxnkaat the airport and ask for a receipt.
Tipping is optional but very welcome.

— Metro: Follow the signs to the Metro station at the aitp®here is a metro to the
city centre (blue line/line 3) every half hour (i@ hour and half past the hour). It takes
roughly 45 minutes and costs 8 Euros (14 Eurosafaeturn ticket.) Get off at
Syntagma station. Then change to the red lineZinewards Aghios Antonios and
alight at Panepistimio station (just one stop afigntagma). Note that you should
validate your ticket before entering the metro c#iernatively you can get off at
Syntagma Station and walk down Panepistimiou Avdauabout 800 meters.

— Suburban Railway: Next to the Metro Station at the Airport. You caet @ff at
Plakentias station and get on the metro (blue lime/3) to Syntagma (direction
Egaleo). Not really recommended, given the avditgbof a direct metro connection
from the airport to Syntagma Square.

— Bus: Take bus X95 just outside the arrivals hall. Gétavfthe end of the journey at
Syntagma Square. The ride costs 5 Euros and tddag an hour (depending on the
traffic). At Syntagma Square you can walk down pastanmiou Avenue for about 800
meters. Note that you should buy your ticket eifin@m the booth outside the bus-stop
or directly from the driver and you should validsiaur ticket upon entering the bus.

Venue
The conference will take place in the Hotel Tita®ia Panepistimiou Avenue. The full
address is:

Hotel Titania
Panepistimiou 52
10678 Athens
http://www.titania.qr/2008/default EN.asp

The location of Hotel Titania is shown on the map.
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RoomsVerginaandApollon are in theMezzanine
RoomsHypatia andAristotle are on thd®' floor
RoomsThalesandHippocratesare on th&™ floor
RoomsOmiros, SocratesPlaton andSolonare on the.0" floor

Registration
The Registration Desk will be in tHdezzanine of the Hotel. Registration opens on
Wednesday 5 October at 11.00. The Desk will be @zciollows:

—Wednesday 5 October: 11.00-18.00
— Thursday 6 October: 09.00-19.00

— Friday 7 October: 09.00-19.00

— Saturday 8 October: 09.00-13.00

Lunches, coffee/tea breaks

Light lunches are included in the registration féeinches will be served at the
Mezzanineof the Hotel. Tea and coffee will be served alf ttng near the conference
rooms.

Opening Reception

The Opening Reception will be on Wednesday 5 Octaiel9.30 in the Kostis
Palamas Building, the Cultural Centre of the Ursitgrof Athens, at 48 Academias
Street (see map above for its location).

Book Exhibit
Publishers will display their books in tMezzanineof the Hotel.

Internet facilities
There is free WiFi service on th& and the 1¢ floors of the Hotel.

Restaurants

Athens has many restaurants, from cheap to expgnsicluding a variety of local
tavernas — some of which are really unmissable. d@ufind information about dining
in Athens at the conference website:
http://epsall.phs.uoa.gr/index.files/Restaurants.pd

Conference dinner

The Conference dinner will take place on Friday THeof October at 8.30 pm at the
Olive Garden Mediterranean Cuisine Bar & Restaynatich is located at the Roof
Garden of Hotel Titania. Only pre-booked placed gl available.

Banking hours

From 08.00 to 14.00 Monday - Thursday. Fridays|uk®i30. Closed Saturday and
Sunday. There are plenty of ATM cash machines oreKpedestrianised street, two
blocks from the conference venue.

Getting around Athens

Walking around the centre of Athens is pleasant safd. Most hotels will be within
walking distance from the conference venue. Do toyexplore Athens on foot,
especially the area from Acropolis down to Thissamd then up to Monastiraki via
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Plaka to Syntagma Square and then down to KlathexdBquare (next to the
Conference Venue). Ippocratus street (next to thefé@ence Venue) separates two of
the most well-known and very different neighbourtt®@f Athens: Exarchia (on the
left) and Kolonaki (on the right). Exarchia is tleeely quarter of students, intellectuals
and bohemians. The Exarchia Square (one of the faogius of the city) has lovely
cafes and tavernas. It's been known as the plaeeendnarchists and ultra-leftists hang
out (you won't fail to notice the presence of the police on various street corners) but
it is a safe place to visit and explore. Kolonakithe neighbourhood of the old
aristocrats and a lot of nouveau riche. Around Kalo Square there are plenty of
trendy cafes and restaurants-mostly on the expersde. There are also some very
interesting galleries and museums. From Kolonakii yaan easily reach mount
Lycabettus and have a spectacular view of Athems fbove.

Taxi (yellow cab) is relatively inexpensive in Athefishere are not many taxi ranks,
but you can always hail a taxi on the street. Matke the meter is running and ask for
a receipt. Tipping is optional but very welcome.

There is a reliablenetro network with three lines: the blue/line3, the led/ 2 and the
green/line 1. The green line is the oldest (mostgrground; we call it the ‘electric’)
and runs from the port of Pireas to the northefluefit suburbs of Athens (Kiffisia).
The blue line runs from the Airport to the westerarking class suburbs of Athens
(Egaleo); the red line runs from the western wagkitess suburb of Peristeri (Aghios
Antonios) to the mixed eastern suburbs of Athengh{@s Dimitrios). For a map of
metro lines go the conference website.

Places you can visitgo to conference website,
http://lepsall.phs.uoa.gr/index.files/Getting%20adopdf



Programme: Overview

Wednesday, October 5

11.00-14.00 Registration
14.00-14.30  Opening of the confereng®¥ergina)

Plenary lecture (Vergina)

Chair: Stathis Psillos
14.30-16.00 Helen Longino (Stanford University)

The Sociality of Scientific Knowledge: Not Justfaademic Question
16.00-16.30 Tea Break

Hypatia Socrates

16.30-19.00 Models in Explanation Science and Democracy
19.30-20.30 Opening Reception (Palamas Cultural Centre of UoA)

Thursday, October 6"

Socrates
Hypatia SymposiumfFrom
09.00-11.00 Symposiumis there a Nature of the Evolution to Development,
Chemical Bond? and Back: Towards a
Developmental Theory
11.00-11.30 Coffee Break
Hypatia Socrates
11.30-13.30 SymposiumSymmetries, Superselection S_ym.p'osmm:T'he
o Reliability of Climate
and Statistics L
Model Predictions
13.30-15.00 Lunch (Women’s Caucus meeting 14.00-15-080crates)
Plenary lecture (Apollon)
Chair: Friedrich Stadler
15.00-16.30 Dan Sperber (Institut Jean Nicod, ENS)
The Argumentative Theory of Reasoning and its Betsvto the
Study of Science
16.30-17.00 Tea Break
Hypatia Socrates
17.00-19.00 SymposiumCan We Really Lewis the SymposiumCognitive and

Evolutionary Foundations

’)
Laws of Nature of Human Sociality
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Platon Omiros Solon
Philosophy of the Life Philosophy of Philosophy of Psychology
Sciences | Experimental Practice and Psychiatry
Aristotle Omiros Solon
Philosophy of Quantum Mechanisms in Philosophy of the Cognitive
Mechanics | Explanation Sciences |
Aristotle Omiros Solon
. . . Science as Collective  Philosophy of the Cognitive
Realism and Anti-realism | .
Knowledge Sciences I
Aristotle Omiros Solon

Philosophy of Quantum
Mechanics II

Local Epistemologies

Philosophy of Mathematics
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Friday, October 7"

Aristotle
Hypatia SymposiumThe Social
09.00-11.00 SymposiumNew Challenges for Organization of Research
Philosophy of Science and the Flow of Scientific
Information
11.00-11.30 Coffee Break
Hypatia Aristotle
11.30-13.30 SymposiumLawish Generalizations in  Philosophy of the Life
the Special Sciences Sciences |
13.30-15.00 Lunch
15.00-16.30 General Assembly Meeting (EPSA) (Platon)
16.30-17.00 Tea Break
Sym osiuzyggtfl ectives on Aristotle
17.00-19.00 ymp P oN  SymposiumModelling
Spontaneous Symmetry Breaking in an%ocial Aspects of Science
Beyond the Standard Model P
20.30-22.30 Conference Dinner

Saturday, October &"

Hypatia Aristotle
09.00-11.00 SymposiumWhere to Draw the Line ~ SymposiumTechnical
' ' Between What's Real and Unreal in  Functions and Artefacts in
Biological Knowledge Philosophy
11.00-11.30 Coffee Break
Hypatia Aristotle
11.30-13.30 SymposiumEmotion in Scientific Ontology and Structural
Reasoning Realism
13.30-14.30 Lunch
Springer Lecture in the Philosophy of Science (Veliga)
Chair: Martin Carrier
14.30-16.00 Nancy Cartwright (LSE)
Evidence, Argument and Mixed Methods
16.00-16.30 Closing
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Thales Hippocrates Solon
Formal Philosophy of  Models and Simulations in  Philosophy of Quantum
Science | the Life Sciences Mechanics llI
Thales Hippocrates Solon
Philosophy of Space and Trust and Peer Review in . .
; . Theories of Theories
Time | Science
Thales Platon Formal iﬂi(l)gso hy of
Theories of Natural Kinds Realism and Anti-realism Il . phy
Science I
Thales Hippocrates Solon
Epistemic Virtues and Pluralism and Philosophy of the Social
Theory Assessment Reductionism Sciences
Thales Hippocrates Solon
Theories of Natural Reduction and ldealization Philosophy of Space and

Selection in the Physical Sciences Time I




Programme: Sessions

WEDNESDAY, 5 OCTOBER 2011
11.00-14.0(Registration

14.00-14.30 Opening of the conferen¢¥ergina)
Thomas Sfikopoulos, Vice-Rector of the UniversifyAthens
Costas Dimitracopoulos, Chair of the Dept of PHSiyversity of Athens
Friedrich Stadler, President of EPSA
Stathis Psillos, Chair of LOC of EPSA11

14.30-16.00 Plenary lectur¢Vergina)
Chair: Stathis Psillos
Helen Longino (Stanford University)
The Sociality of Scientific Knowledge: Not Justtaademic Question

16.00-16.30Tea Break

16.30-19.00 Parallel sessions

Models in ExplanatiofHypatia)

Chair: Dionysios Anapolitanos

Anna-Mari Rusanerinformation Semantics and the Problem of Imagirdogdels
Alisa Bokulich:Explanatory Models vs. Predictive Models: Some dres$rom
Geomorphology

Joel KatzavClimate models and Inference to the Best Explanatio

Demetris Portideddealization and Scientific Models: Reducing thiatmation
Content

Science and Democra¢$ocrates)

Chair: Kristina Rolin

Kristen Intemann and Inmaculada De Melo-Mar8nientific Dissent, Objectivity, and
Public Policy

José Luis Lujan and Oliver TodEpistemic and Non-Epistemic Values in Regulatory
Science: The Case of Risk Assessment

Matthew J. BrownThe Democratic Control of the Scientific ControRaflitics
Rose-Mary SargenEarly Twentieth Century Debates over Science irPunglic
Interest

Elisabeth Nemethivhat is the Role Science Can (And Ought to) Pldyemocratic
Decision-Making? Harry Collins’ “Normative Theoryf &xpertise” in Historical
Perspective

Philosophy of the Life Sciencie@Platon)
Chair: Kenneth Waters
Kirsten SchmidtWhat Genes are not—The Postgenomic Gene as a BrGere
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Christopher Pearsoiescription versus Explanation in Developmental @iy
Maria KronfeldnerThe Full Slate: Human Nature and Causation

Emily Carter Parkel.essons from Arsenic Bacteria? Methodology andiltapbns of
the Search for Alternative Life Forms

Philosophy of Experimental Practi¢®miros)

Chair: Pieter Vermaas

Sally RiordanThe First Determination of the Kilogram, 1790-1729Fresh Look at
the Theoretical-Observational Divide

Sjoerd D. ZwartModels as Artifacts: The Neutrality Thesis for Eregring Models
Roger StaneVvlhe Justification of Statistical Decisions in Céial Trials

Efi Kyprianidou:On the Nature of Scientific Photography: QuestiohRepresenting
and Viewing

Sophia Efstathiou and Eric Silverma@onceptual Frameworks and Interdisciplinarity:
Modelling Ageing Populations

Philosophy of Psychology and Psychiat8plon)

Chair: Drakoulis Nikolinakos

Adela RoszkowskiThe Cognitive Impenetrability of Perception and Tieeory-
ladenness of Observation Debate

Panagiotis OulisExplanatory Coherence, Partial Truth and the Distian Between
Validity and Utility of Psychiatric Diagnosis

Thomas SturmMetacognition and the Rationality Debate in Psyolgyl

Matt BatemanExperimental Inquiry in Cognitive Neuroscience

19.30-20.30 Opening ReceptiofPalamas Cultural Centre of University of Athens)

THURSDAY, 6 OCTOBER 2011

09.00-11.00 Parallel sessions

Symposiumis there a Nature of the Chemical Bon#®/patia)
Chair: Theodore Arabatzis

Michael Weisberg, Julia Bursten, Robin Hendry aadIMeedham

Symposiumfrom Evolution to Development and Back: Towardsex€opmental
Theory(Socrates)

Chair: Uskali Maki

Lucie Laplane, Francesca Merlin, Antonine Nicoghbou Thomas Pradeu

Philosophy of Quantum MechanicAristotle)

Chair: Dennis Dieks

Laura Fellinelt's a Matter of Principle. Principle Reconstructis of QT and Their
Contribution to the Understanding of the Quantunri/o

Juan Sebastian Ardenghi, Olimpia Lombardi and Maxtkrvaja:Consecutive
Measurements and Modal Interpretations

Albert Solé:The Redundancy Argument and the Many InterpretatidrBohmian
Mechanics
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Richard HealeyHow to Use Quantum Theory Locally to Explain EPR-Be
Correlations

Mechanisms in Explanatiqi©®miros)

Chair: Erik Weber

Eleanor KnoxThe Limits of Abstraction: Finding Space for Nokgplanation
Jaakko Kuorikoski and Petri YlikoskHow Organization Explains

Robert C. Richardson, Fred Boogerd and Frank BimggeArticulating Mechanisms
Samuel Schindletechanistic Explanations: Asymmetry Lost

Philosophy of the Cognitive SciencgSoblon)

Chair: Eduard Machery

Lilia Gurova:Principles vs. Mechanisms in Cognitive Science

Lena K&stnertnterventionism Cannot Cross

Markus I. EronenPluralistic Physicalism and the Causal Exclusiogément
Emma M Martin Alvarez, Paco Calvo and Angel Garcia Raakizy Cognitive
Mechanisms as Biological, not Physical Mechanisms

11.00-11.3CCoffee Break

11.30-13.30 Parallel sessions

SymposiumSymmetries, Superselection and Statigtibgatia)

Chair: Steven French

Adam Caulton, David Baker, Hans Halvorson, Klaasdssman and Noel Swanson

SymposiumThe Reliability of Climate Model Predictio(Socrates)
Chair: Roman Frigg
Katie Steele, Charlotte Werndl, Arthur Petersen,Jprenger and Seamus Bradley

Realism and Anti-realism(RAristotle)

Chair: Anjan Chakravartty

Emma RuttkampA Novel Defence of the Retrospective Nature ofrRate
Alberto CorderoTheory-parts for Realists

Dean Peterd?artial Realism, Anti-realism and Deflationary Rieah: Can History
Settle the Argument?

Luca TamboloThe Normative Naturalist against the Pessimistatuiction

Science as Collective Knowled@miros)

Chair: VassoKindi

Hanne AnderserActing out of Line: On Joint Accept and UnilateRescission in
Scientific Groups

Cyrille Imbert: Collective Science: How not to Lose Scientific Uatinding?

Adam Toon:Friends at Last? Distributed Cognition and the Cibige/Social Divide
Thomas Boyerts a Bird in the Hand Worth Two in the Bush? Or,atiler Scientists
Should Publish Intermediate Results

Philosophy of the Cognitive Science¢3blon)

Chair: Lilia Gurova

Victor M. Verdejo:Computationalism, Connectionism, Dynamicism ancdBey
Looking For An Integrated Approach To CognitiveeBcie



PROGRAMME: SESSIONS 19

Norman SierokalNeurophenomenology of Hearing: Relations to Intewdlity and
Time Consciousness
Lieven Decock and Igor Douve@ualia Compression

13.30-15.0Q.unch(Women’s Caucus meeting 14.00-15.00 — Socrates)

15.00-16.30 Plenary lecturéApollon)
Chair: Friedrich Stadler
Dan Sperber (Institut Jean Nicod, ENS)
The Argumentative Theory of Reasoning and its Betavto the Study of
Science

16.30-17.00Tea Break

17.00-19.00 Parallel sessions

SymposiumCan We Really Lewis the Laws of Natuelypatia)
Chair: Gerhard Schurz

Thomas Miiller, Marcus Schrenk, Jesse Mulder antt@zefer

SymposiumCognitive and Evolutionary Foundations of Humani8ldy (Socrates)
Chair: Matti Sintonen

Francesco Guala, Benoit Dubreuil, Christophe Heigtiuard Machery and Alejandro
Rosas

Philosophy of Quantum MechanicqAristotle)

Chair: Miklos Redei

Aristidis Arageorgis and Chrysovalantis StergiGun Particle Phenomenoloddithout
Particle Ontology: How Much Local is Almost Local?

Foad Dizadji-BahmankiVhy | am not an Everettian

Inaki San Pedrd=reeing Free Will from Conspiracy

Dunja Se3elja and Christian Straff&stract Argumentation Applied to Scientific
Debates

Local Epistemologie€Omiros)

Chair: James MacAllister

Saana Jukoldefending the Social View on Objectivity

M. Cristina Amoretti and Nicla Vassall&ituatedness and Objectivity: Scientific
Knowledge without Standpoints

Endla Lohkivi:ls Workplace Culture Relevant for Philosophy oeSce? A Case Study
on Physics and Humanities

Jouni-Matti Kuukkanent Am Knowledge: Get Me Out of Here! On Localism #mel
Universality of Science

Philosophy of Mathematid$olon)

Chair: CostasDimitracopoulos

Demetra Christopoulon a Double Aspect of Natural Numbers as Abstract
Particulars and/or Universals

Paola CantuKant and 20th Century Philosophy of Mathematics

Mark Colyvan:A Ricci Curvature Tensor by any Other Name
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FRIDAY, 7 OCTOBER 2011

09.00-11.00 Parallel sessions

SymposiumNew Challenges for Philosophy of Scie(ldgpatia)
Chair:Maria-Carla Galavotti

Raffaella Campaner, Theo Kuipers, Daniel AndlegvdGjelsvik and Roman Frigg

SymposiumThe Social Organization of Research and the Flo®aéntific
Information (Aristotle)

Chair: Rose-Mary Sargent

Rebecca Kukla, Justin Biddle, Torsten Wilholt, Bryduebner and Eric Winsberg

Formal Philosophy of SciencgThales)

Chair: Jesus Zamora Bonilla

llkka Niiniluoto: Models, Simulation, and Analogical Inference

Petros Stefanea¥heories and Abstract Model Theory

Gustavo Cevolani, Vincenzo Crupi and Roberto Fédtae Verisimilar Banking: A
Novel Analysis of the Linda Paradox

Doukas Kapantaig:ormal Intuitionistic Semantics for Fitch’s Paradox

Models and Simulations in the Life Scien@égppocrates)

Chair: Alex Broadbent

Sara GreerExploratory Models - Reverse Engineering in SystBmmgy

Bettina Schmietow and Lorenzo Del Sav@lls from Computers: from Ethics to
Epistemology

Tim R&z and Raphael SchdiWhy Do We Model?

Emanuele SerrelliMendelian Population as a Model, Intended as a Ial arget of
Explanation”

Philosophy of Quantum Mechanics (8olon)

Chair: Vassilis Karakostas

Jonathan BainCPT Invariance, the Spin-Statistics Connection, tr@dOntology of
Relativistic Quantum Field Theories

Karim Bschir, Michael Epperson and Elias Zafiflecoherence: A View from
Topology

Gordon Purved.ies, Damn Lies, and Quantum Statistics: Confiroratind False
Posits

Mario Bacelar ValenteAre Virtual Quanta Nothing but Formal Tools?

11.00-11.30@Coffee Break

11.30-13.30 Parallel sessions

Symposiumiawish Generalizations in the Special Scier¢égoatia)

Chair: Robin Hendry

Craig Callender and Jonathan Cohen, Julian RemsieDSteel, Andreas Hittemann
and Alexander Reutlinger

Philosophy of the Life SciencegAristotle)
Chair: Rebecca Kukla
Johannes Martengltruism, Correlations and Causality
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Till Grine-Yanoff:Evolutionary Game Theory, Learning Dynamics and h&&tsms
Marta BertolasoAn Apparent Circular Causality to Account for thiegPotypic
Stability of the Organism: Insights From the Biojagf Cancer

Alex BroadbentA Theory of General Causation for Epidemiology

Philosophy of Space and Timélhales)

Chair: Mauro Dorato

Adan SusThe Physical Significance of Symmetries and CoasiervLaws

Erik Curiel:On the Thermodynamical Character of Black Hole€lassical General
Relativity

F.A. Muller: Structuralism and Space-Time

Trust and Peer Review in Scier{égppocrates)

Chair: Henk de Regt

Susann Wagenkneclipistemic Trust: An Empirical Study in Natural $ce
Jeroen De Riddeffrust in Science: Nicety or Necessity?

Laszlo KosoloskyThe Role of ‘Peer Review’ in Science: Exploring Howd Why the
IPCC Blundered on the Melting Rate of Himalayancsdes

Theories of TheoriegSolon)

Chair: Paul Hoyningen-Huene

Francesca Perdctual Theorizing and the Model-Theoretic Account
Rogier De Langh€efhe Problem of Kuhnian Rationality

Chuang Liu:A Critique of the Deflationary View on ScientifiegResentation
Fabian Lausertieuristic Reductionism and the Concept of a Re$eBirective

13.30-15.0Q_unch
15.00-16.30 General Assembly Meeting (EPSARlaton)
16.30-17.00rea Break

17.00-19.00 Parallel sessions

SymposiumPerspectives on Spontaneous Symmetry BreakingliBayond the
Standard Mode(Hypatia)

Chair: Richard Healey

Arianna Borrelli, Koray Karaca, Michael StoltznerdaSimon Friederich

SymposiumModelling Social Aspects of Scien@eistotle)

Chair: llkka Niiniluoto

Jesus Zamora Bonilla, Stephan Hartmann, Ryan MualdboVicKenzie Alexander, and
Gerhard Schurz

Theories of Natural KindéThales)

Chair: Thomas Reydon

Elena Casettadutlining a Unified Framework for Assessment of Binediversity
Samuli PéyhonerShould | Split or Should | Lump? The Epistemic-TAygroach tto
Scientific Concept Formation

Miles MacLeod:What Kind of Kinds are Homologies? Studying HomplGgncepts as
Significant Kinds
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Realism and Anti-realism (Platon)

Chair: Andreas Huttemann

Paul Hoyningen-Huend&he Ultimate Argument against Convergent Realisth an
Structural Realism: The Impasse Objection

Simon FitzpatrickDoing Away with the No Miracles Argument: Reali&mpirical
Success and Confirmation

Paul Teller:Coherent Scientific Realism

Murat Ba;:: Natural Ontological Misrepresentation and Subtlsted Neo-Realism

Formal Philosophy of Science (%olon)

Chair: TheoKuipers

Franz HuberHow to Confirm Counterfactuals
Wolfgang PietschThe Limits of Probabilism
Peter BrosselThe Significance of Confirmation

20.30-22.30 Conference Dinner

SATURDAY, 8 OCTOBER 2011

09.00-11.00 Parallel sessions

SymposiumWhere to Draw the Line Between What's Real and &lnreBiological
KnowledggHypatia)

Chair: Mark Colyvan

Marcel Weber, Kenneth Waters, Steven French andefidlyre

SymposiumTechnical Functions and Artefacts in PhilosofAyistotle)
Chair: Chrysostomos Mantzavinos
Wybo Houkes, Pieter Vermaas, Mieke Boon, ThomasiBeywnd Erik Weber

Epistemic Virtues and Theory Assessnf&hales)

Chair: Alberto Cordero

Milena lvanovaCan Theoretical or Intellectual Virtues Solve thelitem of
Underdetermination of Theory by Data?

Kate Hodesdon and Kit Patricls Theory Choice Using Epistemic Virtues Possible?
Harvey SiegelRelativism and the Strong Programme Reconsidered

Vincent Ardourel:Strong Underdetermination of Theories by Data: Tase of
Different Mathematical Formulations of a Scientifibeory

Pluralism and ReductionisiitHippocrates)

Chair: Daniel Andler

Stéphanie Ruphykoliated’ Pluralism: A Philosophically Robust Forof Ontologico-
Methodological Pluralism

Robert Kowalenko'Styles of Scientific Thinking Can Kill’

Anjan ChakravarttyRealism about Scientific Taxonomy

Henrik ThorénWhat is an Interdisciplinary Problem?
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Philosophy of the Social Sciend&wlon)

Chair: Stephan Hartmann

Yulie Foka-Kavalieraki and Aristides Hatzisconomics, Evolution, and the Brain:
From Rational Choice Theory to Ecological Ratiohali

Thomas UebelNarratives and Action Explanation

Uskali Mé&ki: On the Performance of the Performativity Thesis

Jan FayeHow Do We Understand in Science?

11.00-11.3C@Coffee Break

11.30-13.30 Parallel sessions

SymposiumEmotion in Scientific Reasonirfglypatia)

Chair: Hanne Andersen

James McAllister, Jeff Kochan, Lisa Osbeck, Naneyd¥ssian and Sabine Roeser

Ontology and Structural Realis(Aristotle)

Chair: Antigone Nounou

Federico LaudisaCan There be a Truly ‘Ontological’ Scientific Naalism?
Mauro DoratoHow to Combine (And not to Combine) Physics andcaptetsics
Vincent Lam and Christian Withrichto Categorical Support for Radical Ontic
Structural Realism

Kerry MckenzieHumean Structuralism’ About Laws

Theories of Natural Selectidithales)

Chair: Miles MacLeod

Jonathan EveretEvolutionary Theory and Thermodynamics: The Rolstafistics
David Crawford:Probability Measures and Biological Fitness

Fridolin Gross and Cecilia Nardiris Natural Selection a Mechanism?

Francis Cartierils Neo-Darwinism in Crisis? Lamarck and Epigendticeritance

Reduction and Idealization in the Physical Scier{egspocrates)

Chair: Mauricio Suarez

Nazim Bouatta and Jeremy ButterfieEmergence and Reduction Combined in Infinite
Systems

Mathias Frischincantations of ‘Causation’ and Other Philosophi&ihs, Or:
Rehabilitating Ritz

Ave Mets:Measurement Theory, Nomological Machine and Measarg
Uncertaintieg(in Classical Physics)

lulian ToaderThe Dappling Effects of Idealization

Philosophy of Space and Timg8olon)

Chair: Vassilis Sakellariou

Lisa Leininger:Presentism, Eternalism, and the Possibility of TerapBecoming
Daniel Wohlfarth:A New View of “Fundamentality” for Time Asymmetriesviodern
Physics

Henrik ZinkernagelA Critical Note on Time in the Multiverse

Matt Farr:On the Status of Temporal Unidirectionality in Plogs

13.30-14.3Q.unch
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14.30-16.00 Springer Lecture in the Philosophy ofcgnce(Vergina)
Chair: Martin Carrier
Nancy Cartwright (LSE)
Evidence, Argument and Mixed Methods

16.00-16.30 Closing
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Plenary Lectures

Wednesday, 5 October14.30-16.00

Helen Longino
The Sociality of Scientific Knowledge: Not Just akcademic Question

| have argued for a strong interpretation of theiaacharacter of scientific knowledge,
basing this both on features of the organizatiors@éntific inquiry and on logical
features of evidential reasoning. In this talkill veview and update the arguments for
this interpretation and urge that it has implicasidoeyond the philosophical circles
within which it is debated.

Thursday, 6 October15.00-16.30

Dan Sperber
The Argumentative Theory of Reasoning and its Relege to the Study of Science

I will outline the argumentative theory of reasapirfHugo Mercier and Dan
Sperber, “Why do humans reason? Arguments for gumaentative theoryBehavioral

and Brain Science$2011], 34, 57-111) and consider its relevanceh® study of
science.

Saturday, 8 Octoberl14.30-16.00

(Springer Lecture in the Philosophy of Science)

Nancy Cartwright
Evidence, Argument and Mixed Methods

This paper will focus on effectiveness predictidos illustration: predictions that a
well-defined policy will produce a targeted outcolmere, for us, if we implement it.



PLENARY LECTURES 28

Randomized controlled trials (RCTs) are touted akl gtandard evidence for such
claims. But there is a catch, one the evidenceebaséicy movement worries about:
“There is a risk that with the concentration onassumed superiority of, experimental
or guasi-experimental methods ..., those types ohterventions not suitable for these
approaches will come to be considered less efflecnsomehow inferior and therefore
less ‘value for money'.” So, it is asked, can naparimental and qualitative evidence
support effectiveness claims? How, and how stréhgiyd how do we combine
qualitative and quantitative results to arrive @bd predictions?

| think this way of raising the questions grosslysjodges the need for mixed
methods and the role they play. | propose we digriasking, what makes RCTs
evidence for effectiveness — what makes them ec&lanall? To warrant a conclusion,
you need a good argument — both sound and valitlyan have to have good reason to
suppose that it is a good argument. So you neeltewe for each of the premises. How
do RCT results fit into a well-supported argument dn effectiveness prediction? In
most cases there is no way to build them in asemige in any sound argument. They
enter only indirectly, in a complex subargument gwpports one of the main premises,
usually a premise to the effect that the polian make a positive contribution here.
The other premises, both in the main argument anthé complex subargument,
require very different kinds of information, for wh experimental evidence is
irrelevant. Evidence that secures one subpremisernie premise in the argument does
not count for anything towards the conclusion éréhis no evidence to support the
other premises. Qualitative and non-experimentaldemce is thus essential if
experimental results are to be evidence at all.



Wednesday, 5 October

16.30-19.00

Models in Explanation

Anna-Mari Rusanen
Information Semantics and the Problem of ImaginaiModels

Scientists explore unrealistic and imaginary moaeid use them to help to explain
complex real world target systems. But becausesyistéems described by imaginary
models are known not-to exist, it raises the pnobdd explaining of their empirical and
explanatory usefulness. In this paper I'll predemiv this problem can be reframed in
the context of information semantic account of stifie models. According to it the
content of a representation is grounded in theriné&dion a model carries about its
target. This requires a causal-information relaiop between a model and its target
system, which is implemented by the model-buildingcess. It poses some restrictions
for genuinely explanatory models of real world ptvaena, and it gives a criterion for
distinguishing a “genuine” representation from advy or false mappings. Genuine
information carrying representations allow us tdagb information about the intrinsic
properties of target systems, completely imagin&alge or arbitrary mappings don't.
However, if models are fictional i.e. their targgstems do not actually exist then there
is no causal information relationship between a @hadd its target system. How, then,
could completely imaginary models carry informataimout these target systems and
help us to represent and to explain real world phema? However, very few models
are completely imaginary, because they have commenihat refer to real world
entities, even if some other components of modelewnreal. In such a case a model
is more than a mere imagination, because it captigatures of real world entities.
Partially imaginary models may be explanatory pédfied parameter values taken by
such models carry some information about the realldvsystems — if not, then in
information semantics they would not be adopteéx@danatory models of real world
entities.

Alisa Bokulich
Explanatory Models vs. Predictive Models: Some lassfrom Geomorphology

Prediction and explanation have long been recodrasetwin goals of science, and yet
a full understanding of the relations—and tensiobstween these two goals remains
unclear. Here | examine a field known as geomowupgl which is concerned with
understanding how landforms change over time. Tomptexity of geomorphic
systems makes the use of idealized models essemtidlthese models are typically
trying to synthesize processes occurring on meltiphe and length scales. There is a
growing recognition in geomorphology that the safrimodels that turn out to be the
best for generating predictions (detailed, bottgm-physically-based “simulation”
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models) are not the same kinds of models that est for generating explanations
(highly idealized, cellular or “reduced complexityodels”). | examine three cases of
explanatory models in geomorphology—a model-exglanaof river braiding, a
model-explanation of a characteristic coastlinel@ian, and a model-explanation of
the formation of rip currents along planar beachasd-show how they fit my general
philosophical account of model-explanations. Beeah&se explanatory models were
not designed to provide quantitatively accurateljpteons, there arises the question of
how such models should be tested/validated. | exiimine how geomorphologists are
using robustness analyses to test these modelguatfy them as being genuinely
explanatory.

Joel Katzav
Climate Models and Inference to the Best Explanatio

| examine the warrants we have in light of the etopl successes of a kind of models |
call 'hybrid models', a kind that includes climat@dels among its members. | argue
that these warrants’ strengths depend on infelentiaes that are not just explanatory
virtues, contrary to what would be the case if nefice to the best explanation (IBE)
provided the warrants. | also argue that the wéasram question, unlike those IBE

provides, guide inferences only to model implicatioabout which there is real

uncertainty. My conclusion provides criteria of gdacy for epistemologies of climate

and other hybrid models.

Demetris Portides
Idealization and Scientific Models: Reducing the flrmation Content

Two kinds of idealization have been analyzed framous perspectives by a number of
philosophers. Some philosophers blend the two tihéir notion of idealization, and
others refer to the first as idealization and ® s$kcond as abstraction. The dubbing of
the notions is not however an issue with which l@ncerned in this paper. Rather, |
am more concerned with highlighting that from tleegpective of the reasoning process
involved in constructing scientific models, the diof information content reduction
differs in the two cases. More importantly, for mpyrposes, | wish to highlight the
difference between these two kinds of idealizafram the third kind. The third way
by which information content is reduced in sciaatiimodels, idealization by
decomposition, has not received much attention h@ literature. Decomposition
consists in setting apart various clusters of mifleing factors. The result of
decomposing-idealization is a description that imee distinct clusters of factors
thought to be acting in tandem to produce the @aer behavior of the system.
Idealization as decomposition is the result of isgttapart, within our model
description, clusters of factors that we assummflaence the behavior of the target
system. What is omitted in decomposition is th@rmfation that the behavior of the
system is the result of a convoluted complex natanachanism, which is not
necessarily the result of independent factors (echmnisms) acting in tandem to
produce the observed behavior. This kind of ide#lin is most common in Quantum
Mechanical modelling. |1 use some examples from earcphysics to demonstrate the
peculiarities of decomposition and draw some epistegical conclusions that are
consistent with its presence in quantum mechamcalels.
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Science and Democracy

Kristen Intemann and Inmaculada de Melo-Martin
Scientific Dissent, Objectivity, and Public Policy

Many have argued that allowing and encouragingipavenues for dissent and critical
evaluation of scientific research is a necessamdition for promoting scientific
objectivity. In spite of the importance placed assént within science, there is growing
concern among scientists and science scholars d@beutegative effects that dissent
can have on public policy. Aware of these potentiabative consequences, many
scientists have become reluctant to engage inge @upportive of, even well-grounded
dissent, and several science studies scholarsfbensed their attention on discrediting
dissenters and on defending the importance of siiteigconsensus. We argue that
condemnation of scientific dissent is both mispthe®d dangerous. It is misplaced
because it relies on mistaken assumptions aboutdfa¢éionship between scientific
evidence and public policy. In particular, we valow that concerns about dissent are
grounded on mistaken assumptions that consensoscissary and/or sufficient to
ground particular public policies. Moreover, ciigi of dissent is also dangerous as it
is likely to increase illegitimate instances ofgsdist, can deprive us of resources to
criticize special interest science, and can stilgitimate scientific dissent that is
crucial to scientific progress and sound publidgyol

José Luis Lujan and Oliver Todt
Epistemic and Non-Epistemic Values in Regulatoryi&@wce: The Case of Risk
Assessment

The debate on the role of values in science isygoitant issue in the philosophy of
science, which has also cropped up in the fieldmdlied science and, particularly,
regulatory science. Our paper focuses on how tllegaphical analysis of values can
help clarify the current controversies related @chnological risks. We propose an
analysis, from the perspective of values, of tleemé controversies related to the role of
scientific knowledge in the regulation of technatag risks. Based on this analysis, we
differentiate three perspectives on cognitive aad-oognitive values in the context of
assessing and managing risk. In each of the treespectives, science plays a specific
(as well as critical) role in framing policy deass: (1) science as arbiter between
regulation and innovation, (2) science (based ommedified methodology) for
protecting health and the environment, (3) scieftzegenerating “inherently safe”
alternatives. In the first and third case, cogeitand non-cognitive values are clearly
separated, with decisions being based on cognitihges (in the first case), and non-
cognitive values (in the third case). In the secoase there is an interaction between
non-cognitive values and methodological decisions.

Matthew J. Brown
The Democratic Control of the Scientific Control ¢folitics

I will argue for two popular but apparently conticdry theses: (1}he democratic
control of science-the aims and activities of science should be esibjo public
scrutiny and oversight via democratic processesTézhnocracy-political processes
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are problem-solving pursuits subject in many waysthte methods and results of
science and technology.

Many arguments can be given for (1), both episteamd moral/political; | will
focus on an argument based on the role of nonepistvalues in policy-relevant
science. | will argue that we must accept (2) assalt of an appraisal of the nature of
contemporary political problems. Technocratic systehowever, are subject to serious
moral and political objections; these difficultiage sufficiently mitigated by (1). | will
set out a framework in which (1) and (2) can besgiantly and compellingly
combined.

Rose-Mary Sargent
Early Twentieth Century Debates over Science in thablic Interest

After an extended period of time during which phdphers of science focused almost
exclusively on logical and methodological issue®nmal to science, recent work has
sought to reclaim a role for philosophers in widescussions concerning the pursuit of
science in the public interest. The cultural andlitipal reasons behind the positivist
retreat to logic have been well documented. Inphiser, | look at another contributing
factor to the phenomenon —the reintroduction otrectsdivision between pure and
applied science by Bertrand Russell during theyed®20s. Russell’'s defense of the
ideal of a pure, value neutral, science culminatedhis extended critique of John
Dewey’s pragmatic conception of science in the fndume ofTheLibrary of Living
Philosophers(1939). In return, Dewey maintained that a phifdser’s focus on pure
science represented a “shirking of responsibilitRfter examining the exchange
between Russell and Dewey, as well as some sub®eqoetributions to the debate
over pure science by Reichenbach and Neurath,aperponcludes with a discussion
of how the distinction between pure and applieérsze contributed to the retreat from
social engagement. Examining the historical trapgcbf the distinction can provide
insight into what is at stake in today’s currenbates. In particular, to the extent that a
sharp distinction between pure and applied scienoetained, there will continue to be
conceptual roadblocks to the full development phaosophy of science that can serve
the public interest.

Elisabeth Nemeth
What is the Role Science Can (And Ought to) PlayDemocratic Decision-Making?
Harry Collins’ “Normative Theory of Expertise” in Hstorical Perspective

Harry Collins et al. (2002, 2010) distinguish thmeaves of science studies each of
which involves a specific way of looking at the atgbnships between science and
political decision-making: Wave One ‘positivismr@fn 1950 to Kuhn), Wave Two
‘social constructivism’ (from Kuhn to 2000), Wavédrge (from 2000) which is their
own project to develop a “normative theory of exigerand decision-making”. It aims
at spelling out (1) what makes science differeobfrother forms of knowledge and (2)
why this specificity justifies a special role ofiextce and technology in political
decision making.

In this paper | will put Collins’ project in a brder historical perspective. In 1913,
Neurath argued that the way philosophers and ssism@onceive of the foundations of
science has an important impact on the role scieaceplay in political decision-
making. For Neurath, science is a human, historcéérprise which is deeply shaped
by contingent decisions of scientists and extefaetiors. This concept of science is, in
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his view, the pre-condition of a non-illusionargtional view of the role science can
play in modern societies — and therefore also acpnelition of democracy. In this
respect his view is close to Collins’. In contréstCollins, however, epistemology
mattered for Neurath. This difference will be thargng point for questioning the way
Collins et al. relate the three Waves to each other

Philosophy of the Life Sciences |

Kirsten Schmidt
What Genes are not — The Postgenomic Gene as a¢gaéene

In the postgenomic age, the term “gene” standserdibr a methodologically useful
consensus term than for a well-defined ontologieatity. However, the present
inability to specify the nature of the gene in arambiguous way leaves a blank space
in the public perception of genetics. Given the dwamltural meaning of the gene
concept, this ontological gap must appear frigimgnAs an attempt to moderate these
fears, | would like to approach the ontologicaksseof the postgenomic gene in three
steps. First, | will analyse common epistemic teemad modern gene concepts. The
increasing conceptual separation of genes fromgdmeomic material of the DNA
implies a shift from the genic to the genomic pecippe that is frequently
accompanied by a shift from the structural to thectional perspective. Moreover,
functional approaches tend to emphasize proceaspakts of the gene. As | will show
in a second step, understanding these trends ¢anichelarify the ontological status of
the gene, because they display what genesaireA gene is not a DNA segment.
Genes are not heritable and they do not carry nmétion. Thirdly, | will argue that
postgenomic genes are not autonomous moleculestdkat part in the expression
process —instead, what we call “geng’the process. By equating the molecular gene
with the expression process, the gene concept grassas not only a particular DNA
sequence but also the cellular, organismic andremviental context that has been
largely excluded in the classical molecular concept

Christopher H. Pearson
Description versus Explanation in Developmental Bigy

The research trajectory of developmental biology tiranded towards articulating the
underlying molecular genetics responsible for oigaic development. Alexander
Rosenberg has argued that this research trajeaengonstrates an explanatory
reduction within developmental biology. In the cgeiof defending this reductionistic
position, however, Rosenberg contends furtherdeaélopmental biology’s shift away
from the embryological/cellular level of descriptido that of molecular genetics
transforms developmental biology from a non-explanadiscipline to an explanatory
discipline; in short, Rosenberg sees developmémédgy absent molecular genetics as
a descriptive rather than explanatory enterpristn this paper, | propose that
Rosenberg’s view of pre-molecular developmentalldgip is problematic for two
interdependent reasons. First, it underestimaeeshioretical resources pre-molecular
developmental biology may draw upon for explanatagrk. Second, the essential
element for distinguishing descriptive and explanatisciplines—that of causality—
applies equally to features within pre-moleculavedepmental biology as it does to
post-molecular developmental biology.



ABSTRACTS® WEDNESDAY, 5 OCTOBER, 16.30-19.00 34

Maria Kronfeldner
The Full Slate: Human Nature and Causation

The concept of human nature can be used as afdarsiy-descriptive tool (i.e., to
sort entities into groups) or as a causal-explagatml| (e.g. to claim that it is human
nature that causes us to be selfish). This papéreases human nature as a causal-
explanatory category. On the basis of an intereeigt account of causation, | will
suggest that human nature simply cannot be a caasadory. In the language of the
famous ‘slate’, human nature is neither a blank adull slate. It is a name for the
frame of an incredibly full and complex slate and neelf a causal category. This is
the negative revisionary claim of the paper, dgwetbin its first part. In the second
part, | will illustrate that the concept of humaature is nonetheless of relevance for
causal explanations, but its role is pragmatic omhe third part, | shall illustrate why
the conceptual clarifications developed in thetfinwo parts are more than just
philosophical finger-exercises. | shall describsvitbe fact that human nature cannot
be a causal factor is important for at least ongatkein science itself. The negative
claim is thus not only a plea for replacing slopaiking, but helps to understand why,
for instance, cultural anthropologists justifialigypore human nature in their scientific
endeavours to understand culture.

Emily Carter Parke
Lessons from Arsenic Bacteria? Methodology and Ingaktions of the Search for
Alternative Life Forms

In December 2010, NASA announced the discoveryauftdria that could substitute
arsenate for phosphate in their biomolecules. Tdhallenge to the ubiquity of
phosphates in biochemistry was met with significdrdcklash, criticizing the
experimental protocol and data, and questioning ¢keems to its significance
independent of whether or not the alleged subsiiuactually took place. Regardless
of the final upshot of this ongoing debate, theidagnd methodology of this case are
interesting and merit further attention. In my tdlkise this case as a starting point to
examine more broadly the issue of what it might m&achange, as NASA put it, our
“fundamental knowledge about what comprises allvkmdife on Earth”. | suggest a
distinction among several different kinds of proj@t searching for alternative life
forms: challenging putative constraints on lifevastigating known, potentially
biological anomalies, and searching for new anagsallhese projects vary in the type
and profundity of lessons they could teach us atbmihature and origin of life. | argue
that projects like the search for arsenic bactesibile candidates for significantly
changing our knowledge of the familiar biospheran go only so far in leading to
major conceptual change in our knowledge of wHati§ and where it came from. The
kinds of project that could deliver on this promitee significant practical and
theoretical challenges.
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Philosophy of Experimental Practice

Sally Riordan
The First Determination of the Kilogram, 1790-179% Fresh Look at the
Theoretical-Observational Divide

The kilogram is the only scientific unit that remsidefined by an artefact. Pointing to a
hunk of metal remains the most accurate way to areawmass. But scientists demand
more from their measurement standards than accufdeyrologists are currently
pursuing technologies that will facilitate a morestact definition of the kilogram.
Sentiments heard today echo demands made overetwories ago, when the kilogram
emerged from the upheaval of the French Revolutiinthis time, scientists and
politicians alike were hankering for the perfectasre: certain, robust and taken from
nature. Lavoisier and Haly were the first to deteenthe value of the new mass unit in
terms of the French pound, in a little-known, wateighing experiment of 1793. By
piecing together the details of their exquisitearkpent we come to understand a little
better what these scientists were seeking in aralattandard. But we must now
wonder why some of the adjustments made to therempet's data were viewed as
harmless and yet others condemned it to obscdritg. distinction between calibration
and error-correction becomes blurred. This is org wm which we can express the
long-known adage of philosophy of science that oka®mn is laden with theory. In the
context of the water-weighing experiment, the keaitl played out between certainty
and naturalness. We are brought to ask what cabbrés and whether it can ever be
harmless.

Sjoerd D. Zwart
Models as Artifacts: The Neutrality Thesis for Enggering Models.

Models are increasingly recognized to have an ieddpnt and autonomous stance
within the scientific enterprise. Moreover they aomstructed for specific goals, which,
especially in the engineering sciences, need nbt loe an increase of (theoretical)
knowledge, but may have all kinds of other prattmaposes. A lot has been written
about the value-ladenness of science and the quea$ to whether science, and in
particular scientific theory, is or should be vafuee. Surprisingly less attention has
been paid, however, to the same question applieshddels or modeling, and the
restricted relevant literature available displaygigorisingly variety of opinions. In this
paper, | address the question as to whether stefgngineering) models can embody
ethical or societal values in the same way as ddtespeed bumps seem to do. To
answer this question | compare models to artifackd apply the neutrality thesis to
models. In the end models may be value neutralumsnts, only to be put in use for
good or bad purposes by their users. The neutrddggis has met with some fierce
criticism from philosophers. Some of them claimtthtleast some artifacts, such as
dikes and speed bumps embody extrinsic final val(dan de Poel, Kroes
(forthcoming)). In this paper | will find out if hsame holds for some scientific or
engineering models.
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Roger Stanev
The Justification of Statistical Decisions in Clinal Trials

In recent years, there has been a growing conceoutathe proper conduct and
monitoring of clinical trials. High on the agendiepidemiologists and biostatisticians
is the inadequacy of trial reporting. In my resbeart propose a decision theoretic
framework—a second order decision framework togettith simulations of it—that
provides means for representing and evaluatingisstal monitoring decisions.
Incidentally, the proposal and the set of recomrmagads for such a framework are not
arbitrary. They are sensitive to and based on wdssarchers often take to be relevant
factors, including their own plans for how to conttrials. (Stanev 2011 is an example
of such work) My talk, however, will focus on a sgE problem regarding the pair of
tasks representation-evaluation: what does it ftaka statistical monitoring decision to
be considered a good decision? This question isitapt not only to philosophers and
modelers but to anyone who may want to evaluate R&SOIts. While statistical
approaches tend to focus on the epistemic aspéstatstical monitoring rules often
overlooking ethical considerations, ethical apphaescto RCTs fall short of providing
the necessary means for evaluating monitoring rates early stopping decisions by
neglecting the epistemic dimension. In my talknbkwer the question by adopting a
framework that incorporates both ethical and epigteconsiderations. My paper
articulates a comprehensive, but mostly qualitat@pgproach to the evaluation of
statistical monitoring decisions.

Efi Kyprianidou
On the Nature of Scientific Photography: Question$ Representing and Viewing

In the contributed paper | will explore the rolepdfotographic depictions as sources of
meaning in the arts and in the sciences. | stakdmgidering the following questions:
how do photographs (and images in general) acdlo@ie meaning? How do we learn
from scientific and artistic photographs?

Although indexicality and visuality are central mhes to the aesthetics of
photography, they are absent from the discussidmgitascientific images. This is
probably because in the image making practicesdarstiences, indexicality is taken for
granted. Scientific photography remains encloseant@mpirical realm, constituted by
descriptions, explanations and predictions basedatural laws. Scientific photographs
are added in the list, due to their mechanicalneatdut how do they find their place in
the scientific narration, into the ‘realm of corit@nHow do they acquire their
representational content so that they thereforgfyuscientific propositions? If, as it
has been argued, the difference between the sdgimgs and seeing things through a
photograph generates the aesthetic interest, wtiaeicase with scientific imaging? In
virtue of what do scientific images represent?

By scrutinizing the nature and role of scientifloopography, we hope to draw some
conclusions regarding the nature of truth in theergdic context and the relation
between the scientist’s perception and the phopigcalepiction.

Sophia Efstathiou and Eric Silverman
Conceptual Frameworks and Interdisciplinarity: Modleng Ageing Populations

A hard problem facing interdisciplinary scientifaollaboration is communicating
across disciplines. We examine this challenge usivegcase of a project building
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models by merging social science and complexitgrsx® expertise. We discuss how
divergent epistemic practices between demograpbdycamplexity science affect this
collaboration.

We focus on significant conceptual barriers to cmimg demographic methods
with complexity science simulation techniques. Evbaugh both disciplines claim
expertise in ‘modelling’ social systems, there issignificant divergence between
considering models as a means of theory-formatinod models as a means of
prediction. This creates a communication gap betwssmographic and complexity-
science portions of the project, overcoming whigmdnds re-interpreting and re-
positioning one’s practice on subjects even asIsirmp what a ‘models (or what it is
for).

This seems to us an instance of a deep and impagptaifosophical problem.
Interdisciplinary work-spaces can produce concégtading zones that allow for the
formation of new and useful ideas. However for aagsible interdisciplinargcience
to truly begin, concepts founded differently acrasferent research streams and
disciplines may need to be unpacked and investigared even re-defined or re-named.

Creating new modelling tools in this context inwdvcreating new ideas about
modelling. The search for shared disciplinary gobus being progressively pushed
back from superficial similarities in shared voclanes to an investigation, selective
challenge and re-formulation of assumptions thapshmodels at levels prior to the
production of any one simulation technology. Intteanse, creating interdisciplinary
science is an intrinsically philosophical entergris

Philosophy of Psychology and Psychiatry

Adela Roszkowski
The Cognitive Impenetrability of Perception and tfideory-ladenness of
Observation Debate

This paper criticizes the prevalent use of theamobtf cognitive impenetrability in the
debate over the theory-ladenness of observatioh@}TI will pay special attention to
Jerry Fodor’s classic paper ‘Observation Reconsatle{probably the best-known
attack on the TLO thesis) and the more recent wbrkthanassios Raftopoulos. Both,
Fodor and Raftopoulos try to establish the theaytrality of observation by means of
drawing on psychological findings which are meaat show that perception is
cognitively impenetrable, that is, free from topagioinfluences. The existence of a
cognitively impenetrable level of perception isubbt to safe-guard the neutrality of
observation from theoretical impact. This paperragses the following problems: (1)
the existence of a cognitively impenetrable levklperceptual processing does not
necessarily show that observation is theory-neut(@d) even on Fodor's and
Raftopoulos’ account observation can be understode theory-laden after all.

Panagiotis Oulis
Explanatory Coherence, Partial Truth and the Distition Between Validity and
Utility of Psychiatric Diagnosis

Among the foundational problems facing contempomsychiatry, the problem of the
validity of its diagnostic constructs, such as dlgpse of schizophrenic or bipolar
disorders, remains still not only unsolved but eweny poorly understood. Several
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influential authors have recently claimed that pgatric diagnostic constructs should
be evaluated on the sole grounds of their “utiliyi\derstood as providing “nontrivial
information about prognosis and likely treatmentcomes and/or testable propositions
about biological and social correlates”. Moreoviersupport of their proposal for a
robust distinction between the validity and thelityti of psychiatric diagnostic
constructs, the same authors claimed that wheheafotmer is a categorical or an “all
or nothing” and context-free matter, by contrasg fatter is a matter of degree and, at
least in part, context-dependent. In my presentatiovill try to show that the validity
of psychiatric diagnostic constructs, understoodtles degree of factual truth of
idealized conceptual models of human psychopaticdbgeality, is also a matter of
degree. Moreover, | will argue that the pragmatitity of psychiatric diagnostic
constructs is parasitic on their validity, beingedhough not the sole of its indicators or
criteria. Finally, | will sketch an alternative seatific realist account of the validity of
psycho-diagnostic constructs along with an epistamdex thereof, stressing the need
of their integration with mechanistic explanationghin an explanatory coherence
framework.

Thomas Sturm
Metacognition and the Rationality Debate in Psychgly

Defenders of Kahneman & Tversky’s heuristics-arases approach (HBA) and the
fast-and-frugal heuristics approach (FHA) of Gigeer and his colleagues are
notoriously divided over fundamentals concerningnbuo rationality. Mostly, this
dispute concerns methodology as well as the normmtmnality against which to
evaluate reasoning. Neglected is another set obiitapt questions: What distinguishes
reasoning from other mental processes? Which psesesan be called rational or
irrational at all? 1 first introduce the intuition that metacognitie- the higher-order
knowledge and principles by which we know and ddiest-order reasoning strategies
— plays an essential role in reasoning. Next, uarthat the two approaches tend
towards either excessive dogmatism or liberalismwualhis intuition. While the HBA
demands that reasoning always be accompanied bgcowgtition, the FHA often
implies that reasoning can be excellent even whendeliberation, no conscious
evaluation of strategies is invested. Finding anfimiddle ground between these
extremes is a daunting task. One has to do jugticéghe plurality of kinds of
metacognition and of functions of reasoning. Moerovthe question of how
metacognition is related to reasoning can be meantceptually, empirically, or
normatively. This leads to new questions for plufgsers and psychologists: (1) What
kinds of metacognition are constitutive for problsoiving to count as reasoning? (2)
What kinds of metacognitive rules do people rely -dogical, probabilistic, or
heuristic? (3) Is metacognition useful for succelstfst-order reasoning?

Matt Bateman
Experimental Inquiry in Cognitive Neuroscience

Experimental research in cognitive neurosciencesareh purports to follow a
hypothetico-deductive pattern: a hypothesis is psed, its consequences are translated
into a form amenable to statistical hypothesigrigstand experimental results confirm
or disconfirm the hypothesis. The form of statatidnference appears to be
hypothetico-deductive, and the value of the reseascunderstood to be primarily
confirmation-theoretic. | will argue that experiniemplay a richer and more dynamic
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role in cognitive neuroscience than a confirmatiogeretic role and that the
hypothetico-deductive model of experimentation isleading. It is misleading with
regards to both the value of the experiments aed thethodology. The primary value
of experiments often does not lie in the bearinghefexperiment on the hypothesis in
guestion. And the methodology of the experimentsofien better understood as
exploratory rather than confirmatory.



Thursday, 6 October

09.00-11.00

Symposia

Michael Weisberg, Julia Bursten, Robin Hendry and Rul Needham
Is there a Nature of the Chemical Bond?

In modern chemistry, bonds are invoked to individuzhemical substances, to explain
their physical properties, and to describe the raeisms of transformations between
them. They play a conceptual and explanatory mlehiemistry comparable to that of
genes in modern biology. Yet there is a similaklat clarity and agreement about
how, exactly, they are realized at the level of efoindamental theories.

This symposium investigates the phenomenon of ateronding from a variety
of perspectives in contemporary philosophy of smerin this symposium we aim (1)
to survey the landscape of philosophical problessoaated with chemical bonding
and (2) to develop chemical case studies that oaride useful insights for philosophy
of science more generally.

The concept of the chemical bond is associated withody of structural theory
developed to explain a broad range of phenomenathabserved and manipulated by
chemists, physicists, biologists, and neurosciemtadike. At the core of all these
phenomena lies the transfer of energy, which gm/ehanges in the structure of atoms
and molecules, and in turn the formation and aratibn of any chemical substance.
These changes are collectively known as chemieadtians, and they play integral if
not always starring roles in almost any phenomesfanterest to scientists. Structure,
bonding and mechanism are unifying themes acrossnicry, material science,
spectroscopy and molecular biology. In order batiarnderstand the roles of chemical
reactions in systems of scientific interest, inecessary to get a better handle on the
nature of the bonding behaviors that drive thesetrens. Our symposium aims to
begin this process by discussing a number of cHsssraise specific philosophical
puzzles in light of questions about how to definreeaplain particular classes of
bonding.

Lucie Laplane, Francesca Merlin, Antonine Nicoglouand Thomas Pradeu
From Evolution to Development and Back: Towards @&Zelopmental Theory

The present symposium investigates the possibledfation of a theory of development
in biology. Development is usually defined as tke & mechanisms that generate an
organism starting from the egg cell. Yet this sysipm will show how this definition
has recently been questioned and therefore whyfdhmulation of a theory of
development seems all the more necessary. We #diless the following questions:
When does development begin and when does it erftft W the developing entity?
More generally, which kinds of factors are involhiadhe process of development, and
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so are part of what we can call the developmenttben? The questions above will be
addressed having in view to answer to the morergéneestion of what development
is. More precisely, in order to go beyond the exgstphilosophical and biological
works on development, we will start by looking atnmge specific features of
development on its own, independently of its pa&mble in evolution. We will focus
our attention on the following features of devel@om its organization in space and in
time, the stochastic character of the biochemica&chanisms involved and its
relationship with a variety of environmental factoiThe present symposium, even
though taking as a starting point development iedépntly of its possible
evolutionary impact, intends to move back and cbute, at the end, to the "EvoDevo"
debate. Indeed, we will show that it is only byriflang the kind of biological process
development is, and by identifying its spatio-temgbdooundaries, that the elaboration
of a theory of development may be possible, andséng relevance of development in
evolution can be assessed.

Philosophy of Quantum Mechanics |

Laura Felline
It's a Matter of Principle. Principle Reconstructias of QT and Their Contribution to
the Understanding of the Quantum World

We contribute to the debate about the Informatibeéretic Principle Reconstruction
(ITPR) program of Quantum Theory (QT) by disentargythe different aims of such
program and assessing the resources of ITPRs éoathievement of each of such
aims.

1) A possible motivation for the ITPR program is theest for solid physical bases for
QT. We consider the choice of information-theorgtimciples and argue that their
heavy load of theory and unsure status as phygraatiples represent a weakness
for the program.

2) A second motivation is the search for an explamatid quantum phenomena,
independent of ontological, interpretational claifé& illustrate the main features
of a typical 'principle-explanation’ and charaderiit as a top-down, non-
metaphysical explanation (but not an explanationuhification). Due to these
features, principle-explanations can aspire to essgfolly explain structural
properties of QT, while it cannot explain the ocence of single events. The latter
can only be explained within an interpretationtaf theory.

3) Rather than being alternative to the interpretabdi@T, ITPRs is sometimes put
forward as providing one. Within such a view, imf@tion is a new physical
primitive and the world is, at its bottom, only anfnation. We argue that the
explanatory role of information within the proposextcount of principle-
explanation does not ground the claim of an onioldgpriority of information
within QT.

Juan Sebastian Ardenghi, Olimpia Lombardi and Martin Narvaja
Consecutive Measurements and Modal Interpretations

The phenomenon of the correlations between the omés of consecutive
measurements is strongly entrenched in the quankmowledge of practicing
physicists. They usually explain these correlationa straightforward way by means
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of the collapse hypothesis. On the other hand,esmodal interpretations are no-

collapse interpretations, they need an alternatixglanation for those experimental

results. In this paper we will argue that conseeutheasurements are not a threat for
modal interpretations since collapse is not indispdle for explaining the correlations

arising in that experimental situation. Neverthglébe same argument will show that

modal interpretations need to revise the role assigto reduced states in their

interpretative framework.

Albert Solé
The Redundancy Argument and the Many Interpretat®of Bohmian Mechanics

In recent years, supporters of the Many-worldsrpration [MWI] have argued that
Bohmian mechanics [BM] already has a many-worldsucttire built in the
wavefunction and that the addition of Bohmian gées to such an ontology is
superfluous and redundant. People both endorsimg dismissing the redundancy
argument have generally ignored the fact that BMasan interpretation of quantum
theory but a theory on its own that admits manyed#nt interpretations. Here, |
reconsider the redundancy argument and show thanhe issue of interpretation is
adequately assessed, new points can be derivedrifgvthe Bohmian side of the
debate. First, there are interpretations of BM teatot postulate a wavefunction-based
ontology. It is clear that these interpretationsrza# be undermined by redundancy and,
I claim, the interpretive latitude available herashbeen unfairly overlooked in the
literature. Second, a careful look at the most pnemt interpretations of BM
committed to wavefunction realism reveals that, himit these approaches, the
wavefunction is interpreted very differently thantrin MWI. | claim that this is
enough to block the redundancy argument or, att,lé¢as motivate a principled
restriction of the functionalist criterion underig such an argument.

Richard Healey
How to Use Quantum Theory Locally to Explain EPR-BE€orrelations

| sketch a pragmatist interpretation of quantunotif@nd show how to use it to explain
EPR-Bell correlations consistently with relativitQuantum theory is not a locally
causal theory, not becauseviblates Bell's local causality condition based on the
intuitive principle that “The direct causes (an@eefs) of events are nearby, and even
the indirect causes (and effects) are no furthayatvan permitted by the velocity of
light”, but because that condition is simply indpable to it. Any agent can use
quantum theory to show why EPR-Bell correlations &r be expected, whether the
relevant measurement events are time-like or slileeeseparated. For space-like
separated measurements of vertical/horizontal pakon of each photon from a pair
in Bell state®”, an agent’'s explanation of why the distant measargé outcome
matches his own appeals neither to a preferredefraon to any direct connection or
influence between these events. Here, as elsewtpgaeium theory helps one explain
an initially puzzling phenomenon not by locatingnita causal net but by showing why
its occurrence is just what one should have exdeantéhe circumstances.
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Mechanisms in Explanation

Eleanor Knox
The Limits of Abstraction: Finding Space for Nové&xplanation

Several modern accounts of explanation acknowléagénportance of abstraction and
idealization for our explanatory practice. Howevence we assume a role for
abstraction, questions remain. | ask whether tHatioe between explanations at
different theoretical levels should be thought diolly in terms of abstraction, and
argue that changes of variable between theorieseeahto novel explanations that are
not merely abstractions of some more detailed pctu use the example of phase
transitions as described by statistical mechamcsthermodynamics to illustrate this,
and to demonstrate some details of the relationsbtpreen abstraction, idealization,
and novel explanation.

Jaakko Kuorikoski and Petri Ylikoski
How Organization Explains

Constitutive explanations explain a property of lzole with the properties of its parts
and their organization. The most developed accotimiechanistic explanation is due
to Carl Craver, who employs Jim Woodward’s accoahtexplanation to provide
criteria of explanatory relevance for mechanistdoimation. However, Craver’'s
mutual manipulability criterion can only capture tbonstitutive explanatory relevance
of causal properties of parts and leaves the czgdon-side of mechanistic explanation
unaccounted for. “Organization” cannot be definexl am additional manipulable
explanatory variable, because there is no singlejuen type of organizational
dependency linking the organization of the partth property of the whole. What is
required is a schema or a typology that would mleuvis with a better grasp of this
dependence. In this paper, we link William Wimsatf2007) conditions of non-
emergence (aggregativity) of a system property tmtiWard’s theory of explanation to
provide such a taxonomy of organizational depeneleand thus the criteria of
constitutive explanatory relevance of organizatidve apply this framework to two
cases from social science and systems biology, teltts in which the organization
plays a crucial explanatory role: agent-based stians of residential segregation and
the recent work on network motifs in transcriptimetworks in cells.

Robert C. Richardson, Fred Boogerd and Frank Bruggman
Articulating Mechanisms

We contrast two broadly different approaching taatteveloping mechanistic

explanations. One focuses on modelling system hetis; without specific attention

to information concerning the composition of theteyn. The other constructs models
based specifically on independent information comog the parts, processes, and
organization present. On the former approach, #neeldpment or “articulation” of

mechanistic models includes four phases, beginwitigan initial adequate description
of systemic behaviour, and ending with the artitofaof an elaborate a causal model.
This approach to modelling the behaviour of compsystems has a number of
strengths. Most importantly, it emphasizes the ittest we must at least begin with
some reasonably robust phenomenon to be explainddmands a causal model. The
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latter approach follows a different, more constedinmethodology. These latter models
emphasize functionatompositionrather than functionatlecomposition with more
detailed structural data, including kinetic data@@rning componential behaviour, and
complex networks. Much of contemporary moleculastems biology offers its
allegiance more to the detailed modelling of patysyajiven better information about
component capacities, and somewhat less to itsriegbe ancestors. We will offer an
analysis of heuristics in mechanistic explanatiérthes latter sort and emphasize the
dynamic ‘fluid’ character involved in the proces$ articulating and elaborating
mechanistic models.

Samuel Schindler
Mechanistic Explanations: Asymmetry Lost

The popular mechanistic account of explanation (Mater et al. 2000) at first glance
promises to capture explanatory asymmetry: to @xglgphenomenon is to describe the
mechanism thaproducesthe explanandum phenomenon. Conversely, phenoci@na
not explain mechanisms. On the original proposaMachamer et al., however, the
nature of the production relation remains unspedifRecently Craver (2008) has tried
to fill this gap in terms of Woodwardian active aberfactuals. Craver shows that the
simple active counterfactual ‘test’ (roughly: woufdchange if we were to intervene on
X?) is insufficient for individuating mechanismsta@er proposes that we need to run
this test in the opposite direction as well, nanfedyn the explanandum phenomenon to
the mechanism: would the mechanism change were aventervene on the
explanandum phenomenon? Craver calls this the “ahumanipulability” criterion for
mechanisms, which a reviewer dubbed “one of thennaghievements of [Craver’s]
book” (Levy 2009). As Craver notes himself, howevara mechanistic account that
requires the satisfaction of the mutual manipuigbdriterion, the relationship between
mechanism and phenomenon “is only uncomfortablyetk as causal” (p. 153). This
move is critical: it robs the mechanistic accouhit® apparently built-in explanatory
asymmetry. Since Craver’'s account can be said tthdéenost elaborated account for
explicating mechanistic production relationshipsg @ince explanatory asymmetry is
widely considered to be one of the touch stonesxpfanation, the mechanistic account
in its current guise must be deemed incomplete.

Philosophy of the Cognitive Sciences |

Lilia Gurova
Principles vs. Mechanisms in Cognitive Science

A kind of consensus has been formed in the lagsyibat the mechanistic explanations
best characterize “the explanatory project of ctgmiscience” (Bechtel 2010). The
only role for law-like generalizations, the propatse of the mechanistic explanatory
project claim, is to describe various effects ludhslaw-like generalizations, they say,
cannot play any explanatory role insofar as thesotéf which they describe are
themselves in need of explanation.

The aim of this paper is to show that: (1) the nacstic explanations are not “the
only game in town” in cognitive sciences; principl@sed explanations have been often
advanced to cope with important empirical findin(; the principles involved in such
explanations are not mere descriptions of the bskedul effects, they rather serve as
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explanansfor the described effects; (3) the principle-basa&@lanations in cognitive
sciences could not be subsumed under the dedunivelogical (DN) model of
scientific explanation: rather than a general psemin a deductive schema, the
principles used in cognitive sciences function msréerential template which is more
in tune with Toulmin’s (almost forgotten) Wittgeastian account of the inferential
role of general principles in science (Toulmin 1p53

The role of the principle-based explanations innitbge sciences will be illustrated
on the example of the basic level effects, oneheffew genuine discoveries (Murphy
2002) which have been made in the research of @ategjon in the last 30 years.

Lena Kastner
Interventionism Cannot Cross

Scientific investigation into cognitive phenomermsaniot restricted to same-level (i.e.
merely behavioral or merely neural) experimentatidny serious attempt to make
sense of the explanatory practices in cognitivers@ will therefore have to tell a story
that takes cross-level (i.e. top-down and bottom-experiments into account. The
interventionist account of causation has recendgnbpromoted as promising in this
context.

Taking a closer look at both interventionism anel ¢hoss-level studies employed in
cognitive-scientific practice, | will argue, howeyehat interventionism cannot keep
this promise: within the interventionist framewotkere is no convincing interpretation
of the kinds of cross-level experiments so popaitaong empirical cognitive scientists.

Some straightforward possibilities of modifying timerventionist framework will
be considered and evaluated with respect to threenpial to account for cross-level
studies. None of them does the trick, however. deme may have to bite either of
three bullets: (i) buy a ragbag ontology, (ii) guicthat interventionism does not cash
out genuine causal relations, or (iii) become réisla@nd adopt the position that events
on one level are actually identical to events atlaer level.

Markus |. Eronen
Pluralistic Physicalism and the Causal Exclusion gmment

There is a growing consensus among philosophessiefce that scientific endeavors
of understanding the human mind or the brain exlekplanatory pluralism. Relatedly,
several philosophers have in recent years deferalednterventionist approach to
causation that leads to a kind of causal pluralism.this talk, | explore the
consequences of these recent developments in ppigsof science for some of the
central debates in philosophy of mind. First, lumghat if we adopt explanatory
pluralism and the interventionist approach to caasa our understanding of
physicalism has to change, and this leads to whaalll pluralistic physicalism.
Secondly, | show that this pluralistic physicalissnnot endangered by the causal
exclusion argument.

Emma M2 Martin Alvarez, Paco Calvo and Angel GarcieRodriguez
Cognitive Mechanisms as Biological, not Physical B&nisms

An interesting dissimilarity between physics andino®iology concerns the fact that
explanations in neurobiology tend towards the uedog of increasingly particular
mechanisms, whereas explanations in physics aen aftgarded as paradigms of
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generality. The question is whether cognitive medras resemble neurobiological,
rather than physical mechanisms. If so, a corollairythe particularist character of
mechanistic explanations in cognitive science st thncreasingly particular
mechanisms go with particulaxplananda One should not set cognitive scientists
impossible tasks by characterizing targeplanandain such general terms that no
cognitive mechanism could be found for them.

One application of this could be the ‘systemati@fythought’ challenge. Ithe
phenomenon of systematicity is characterized in pmience-level terms, no
psychology-involving mechanistic explanation wilk available. But, by modelling
performance with neurobiologically constrained méurnetworks, cognitive
mechanisms with particular lower-level componentd activities may be identified.
The behaviour of a cognitive system unfolds in tinr@d matches thus with
performance itself, and not with an abstract coempst posited externally. If the
phenomenon of systematicity is not fixed as a cdenme, but rather corresponds with
more specific systematicity-relateégxplananda the particularist character of
mechanistic explanations is vindicated in so fathes space of network solutions is
exclusively constrained by the form of the ecolagisignal that the network is fed
with, together with the constraints that arise frdhe level of implementation.
Cognitive scientific explanations, we conclude, Ibdown then to uncovering
mechanisms, much like neurobiology unfolds paréicubrganized structures of
components and their activities.
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Adam Caulton, David Baker, Hans Halvorson, Klaas Ladsman and Noel
Swanson
Symmetries, Superselection and Statistics

This symposium is an opportunity to share new meteim a variety of ongoing issues
surrounding particle identity, permutation symmetsyperselection and statistics in
quantum theories. The locus of this symposium & tivalry between competing
approaches to deriving the collective behavioyvaticles.

One tradition, which we may put under the banfiée Indistinguishability
Approach begins with the “full” joint Hilbert space and mgrates the allowed
collective behaviours via a superselection ruleasgal by a permutation invariance
requirement over the algebra of observalfids: The Indistinguishability Postulate)
On this approach, one derives symmetry types qooreling to the irreducible
representations of the symmetric group: fermiomsobs and, for assemblies of three
or more particlesparaparticles

According to the other tradition, which we may pumder the banneihe
Topological Approachone instead considers the various inequivaleantgations of
a classical assembly of equivalent particles, whasdiguration space has non-trivial
topological features due to a prior implementatbpermutation invariance applied to
classical states. According to the folklore, in the case tlofee or more spatial
dimensions, one derives fermions and bosonsnbuparaparticles. However, in two
dimensions, one derives symmetry types correspgndin the irreducible
representations of thieraid group: fermions, bosonsand a continuum of alternative
statistical behaviours, collectively knownasyons

How do we choose between these competing approachbs Topological
Approachappearsto rule out paraparticles, which seem not actullype observed;
and (in two spatial dimensions) predicts anyondckwhavebeen observed in a variety
of systems which approximate two-dimensionalityg(ehe fractional quantum Hall
effect as observed in electrons confined to a twnductive plate). This appears to
favour the Topological Approach hands down. Butteratare not so simple, as we will
investigate.

Katie Steele, Charlotte Werndl, Arthur Petersen, Ja Sprenger and Seamus
Bradley
The Reliability of Climate Model Predictions

Climate scientists build complex computer simulatraodels in order to predict how
the climate will evolve over time, given variousesarios for greenhouse gas
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emissions. The question is: how do we assess vdfiitlate models, if any, yield good
predictions for future climate variables? In faickeally the decision-maker needs to
know justhow confident one should be in the various climate et®dn offer, and
ultimately how confident one should be in the vasiovalues the models collectively
assign to future climate variables. That is whatdreav attention to and make steps to
address in this symposium—the possibilities foreasmg thereliability of climate
models and their associated predictions.

Papers by Bradley and Steele & Werndl investigperisl issues in confirmation
that confound the assessment of climate model ¢reds. Bradley pursues the
significance of robustness: If all climate modelsinensemblegree on certain climate
predictions, does this have special confirmatorgniicance? Steele and Werndl
investigate model tuning, and address the worrysafe climate scientists that
evidence used to tune a model (i.e. determine gegameters) cannot also be used to
confirm the model.

Sprenger and Petersen pursue a broader line afyngith respect to assessing the
reliability of climate models: they ask what softreliability measures are suitable.
Sprenger explores a way of understanding Bayesmsigh that it can be applied in a
flexible way to climate modelling, nameigstrumental BayesianisnfPetersen, on the
other hand, argues that qualitative measures tdbikly or confirmation may be as
good as it gets in climate science, given thereaarkeast 3 separate dimensions of
reliability—statistical reliability (agreement witldata), methodological reliability
(extent of model/parameter uncertainty and ideatina) and sociological reliability
(trustworthiness of the scientists themselves).

In short, the four papers of this symposium exptbeeunderlying issues of climate
model reliability by drawing on and extending wark the philosophy of science,
particularly in the realm of simulation models aimhfirmation theory.

Realism and Anti-realism |

Emma Ruttkamp
A Novel Defence of the Retrospective Nature of Refiee

| offer a counter to arguments against the retrcdpe aspect of selective realist
accounts of science. My argument rests on a defmdaf truth as ‘historied reference’
which suggests that we cannot be realists abouhimgyexcept the progress affected
by myriad science-reality interactions that are stantly moving on a continuum of
increased ‘fitness’ determined according to emairmmonstraints. Moreover to reflect
this movement accurately, | suggest there is aspaonding continuum, ranging from
stark instrumentalism to full-blown realism, on wiiverdicts about the status of the
knowledge conveyed by theories move.

| first discuss Stanford’s critique of a selectimaalist account of science. | then
counter his concerns by claiming that identifyinigieh features of theories are success-
generating can only be done if it is clear (1) vithe ‘idle’ parts of theories were idle or
worthy of rejection and (2) how the theory or exigtknowledge claims had to be
adapted to make sense of rejecting past ‘idle’spdrthus agree with Psillos that no
‘explicit’ criterion for selective confirmation ests, although my solution differs from
his. | then explain the notion of ‘historied refece’ as an account of causal reference
that is much richer than a triumphant announcemére single theory’'s success. In
conclusion | show that realist evaluations of scé&nalthough retrospective, in my
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terms are trustworthy and also ensure the trushivess of science if they are based on
truth-as-historied-reference.

Alberto Cordero
Theory-parts for Realists

The Divide and Conquer approach to scientific ssalirequires a criterion for
specifying theory-parts worthy of realist commitrheRetention across theory-change
and being regarded as successful and free of gpdoifibts are not enough (the ether
of light arguably satisfied both conditions). Thelested parts must be considered
exceedingly likely true as well. This paper argtmsa criterion lifted from scientific
practice, specifically from the gradual disclosofeunreliable theory components and
reliable parts in the natural sciences. It is adginat the resulting identifications spring
from critical scrutiny along several overlappin@rits, five in particular: (1) Hostile
Probing of the central tenets of a theory, paréidylby opponents in reaction to the
theory’s initial success. (2) Probing of AuxiliaAssumptions, typically conducted by
supporters of the theory upon encountering diffiealin its application. (3) External
explanation (‘elucidation’) of theoretical assunopis, achieved by accounting for them
in terms of in independently well-established thesr(4) Efforts to identify adequacy
conditions for future theories, particularly whertheeory faces persistent difficulties
and scientists begin to look for alternatives. EXplanation of the successes of
superseded theories, an achievement that ofteredseypecific parts of earlier theories
by providing a causal and/or structural explanation some of their characteristic
tenets.

Dean Peters
Partial Realism, Anti-realism and Deflationary Ream: Can History Settle the
Argument?

Many contemporary realists attempt to distinguiséments of a theory that are
essentialfor its predictive success, arguing these are dietarded in instances of
theory change. I call this strategy “partial remfis

In those cases where a theory enjoys novel predisticcess, and some element of

that theory is essential to that success, theniwsh@uld expect this element to be

retained in successor theories; and (ii) have gewdence thatthis element
represents a corresponding feature of the world.
In this paper, | advocate “deflationary realism”R) which is identical to partial
realism, except that it lacks (ii).

DR is ambiguous in respect of several key terms.‘predictive success”, | support
the use-novelty account due to Zahar and Worrall.“Essential”, | argue in favour of
and my own “minimal sub-theory” account. For “reed”, | argue for some version of
Post’s “generalized correspondence principle”,dugigest some extensions to it.

Finally, | argue that DR has several advantages existing competitors. Firstly, it
remains agnostic about the metaphysical questioat typically divide realists and
anti-realists. Secondly, it makes only empiricails about the history of science, and
S0 is in principle compatible with anti-metaphys$ici@ws like constructive empiricism.
Thirdly, it is nevertheless a stronger claim thamstructive empiricists are willing to
accept. Fourthly, provided the term “essential’ceshed out appropriately, DR is
potentially falsifiable by counterexamples from thistory of science.
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Luca Tambolo
The Normative Naturalist against the Pessimisticduaction

In this paper | explore a line of argument agaih& Pessimistic Induction that is
suggested by Laudan’s normative naturalism. | atbaé two conflicting versions of
normative naturalism, which Laudan never expliciliys apart, uneasily coexist within
his writings. These versions of normative natunaliare dubbed here, respectively,
“Reticular normative naturalism” and “Historicisbmmative naturalism”. Although
both Reticular normative naturalism and Historicigirmative naturalism revolve
around the claim that our choice of methodolograéts (and of scientific theories) is
constrained by our knowledge of how the world wdidsr factual knowledge), each of
them brings with it a different interpretation dfet notion of “factual knowledge”.
Reticular normative naturalism has it that factkabwledge is knowledge of facts
concerning the structure of the world, as expresgedur currently accepted theories.
On the other hand, within Historicist normative uratism, “factual knowledge” is
equated with “knowledge of facts concerning thednmis of science”; consequently,
history of science is assigned a central role emahsessment of methodological rules
(and of scientific theories). | claim that the Resstic Induction goes hand in hand
with Historicist normative naturalism, but not wiiteticular normative naturalism; and
as soon as the shortcomings that affect Historimstmative naturalism are exposed,
the Pessimistic Induction gets debunked.

Science as Collective Knowledge

Hanne Andersen
Acting out of Line: On Joint Accept and UnilaterdRescission in Scientific Groups

Within the last decade, a substantial literature ti@veloped that discusses the social
aspects of scientific knowledge, including the oo$ of collective knowledge and
collective acceptance. While much of the discuss$ias focused primarily on what it
means for a group of scientists jointly to accegtintific claim, there has still been
little focus on one of the major implications ofrjbacceptance, namely the constraints
it poses on unilateral rescission by individualugranembers from the jointly accepted
claim. In this paper | shall provide an analysishe constraints on unilateral rescission
posed by a joint acceptance made by a group. | ahglie that we need to consider
several aspects in understanding rescission andikeeb namely both the
epistemological aspect of joint acceptance relatetiow jointly accepted views are
justified, and the normative aspect of joint acaapt related to the obligations related
to establishing shared intensions with other hubengs.

Cyrille Imbert
Collective Science: How not to Lose Scientific Umgianding?

This talk is devoted to trying to clarify under whiconditions a scientific group can be
said to have and develop scientific understandingnatem of knowledge. In the first
part of the talk, |1 argue that the possession ifierunderstanding is a specific
problem for collaborative science, even if socipiseemologists have so far largely
ignored it. | emphasize that a plausible accourttavf groups understand should make
clear why the fact that groups as groups may hpeeifsic additional understanding is
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by no means obvious and what the relations betwemlividual and social
understanding are.

In the second part, | present some features usaadlibed to individual scientific
understanding. | proceed in part three with methmgloal discussions about how the
notion of group understanding should be investajatet is both to catch some key
features that are commonly ascribed to scientifideustanding and also be fruitful in
order to analyze in what sense groups can develape nor less scientific
understanding. In the final part of the talk, | @Bt a deflationary working notion of
social understanding that takes into account bb#h dbility of groups to develop
collective abilities and the partial individual werdtanding that individual scientists can
develop within collective tasks. | highlight in paular the crucial role of logical
independence, modularity and sketchability in tlewelopment of group scientific
understanding.

Adam Toon
Friends at Last? Distributed Cognition and the Coigjne/Social Divide

Distributed cognition (d-cog) claims that many citige tasks are realised not within
the minds of individuals but in processes that ‘distributed’ across social groups,
tools and the wider material and social environmBacently, Nancy Nersessian and
Ronald Giere have suggested that adopting thisoapprmight allow us to overcome a
longstanding opposition between cognitive and $aialanations of science. In this
paper | want to explore this idea in detail. Whdleog offers a promising approach, |
will suggest that its potential for reconciling citive and social theories of science
may be limited, for three reasons: First, thereiemgortant disputes between cognitive
and social theories, particularly concerning sdientepresentation, on which a d-cog
account will remain silent. Second, unless d-captists endorse a radical version of
the so-called ‘extended mind thesis’, d-cog woylgear to offer an alternative social
explanation of science, rather than one which reiées cognitive and social accounts.
Finally, where social explanations can be recast-aog terms, this reformulation will
not be acceptable to many sociologists of sciesitee it implies that science is not
essentially a social phenomenon.

Thomas Boyer
Is a Bird in the Hand Worth Two in the Bush? Or, Wéther Scientists Should
Publish Intermediate Results

A part of the scientific literature consists of@nnediate results which are considered
as first steps within a longer project: scientwften publish a first result in the course
of their work, while aware that they should soohiage a more advanced result from
this preliminary result. Should they do so, andlighbtheir intermediate results? As a
scientist certainly has some competitors workingtloe same project, it may be safe
indeed to be the first to publish it. But the draak is that it helps his competitors, who
will be on the same footing to compete for the rieing steps. Such a reasoning seems
to be implicitly an informal economic argument, ahd aim of the paper is to clarify
and to assess it. To this end, | investigate & mtional decision framework, supposing
some utility or preferences, and | propose a formadel. It is a sequential model
where steps have to be passed in order, and steeptogress from step to step with a
probability per unit time; they can choose fredigit publishing strategies. Classical
questions of social epistemology are tackled, like possible mismatch between
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individual and collective rationality, and the effe of non-epistemic motives. The

model shows that even individualist scientists sthquublish when the steps have the
same size and difficulty, thus in agreement with ¢bllective demands. When the steps
are not homogeneous, | suggest the existence afienom threshold about the results

worth publishing.

Philosophy of the Cognitive Sciences |l

Victor M. Verdejo
Computationalism, Connectionism, Dynamicism and Beyl: Looking for an
Integrated Approach to Cognitive Science

Cognitive science is a discipline in continuouslation where different and conflicting
research strategies are permanently brought téotbe As a consequence of discussion
in the last 30 years or so, cognitive scientists rmaw apparently required to choose
between at least three different overall approaché®e computational, the
connectionist, and the (embodied) dynamicist. Ia pfaper, | present an analysis of the
aforementioned overall approaches in terms of Markevels so as to show that, under
certain standard readings, these approaches (ffeaesearch in one of Marr’s levels,
taking the other levels to be irrelevant or elseosdary; (2) as a consequence of (1),
they inevitably lead to incomplete and flawed actewf cognition. As an alternative
to such standard readings, | briefly articulatertbesufficiently emphasized possibility
of integrated accounts of cognition at all levelseve (a) the problem of incomplete
accounts of cognitive phenomena does not ariskdritst place and (b) these overall
approaches are after all compatible with each other

Norman Sieroka
Neurophenomenology of Hearing: Relations to Inteatiality and Time
Consciousness

The aim of my talk is to adopt a neurophenomengkigstance and to illustrate the
particular relevance of auditory phenomena in inagr@ our understanding of
intentionality and time consciousness.

Recently, there has been an increasing interegllating results from neuroscience
and psychology to concepts from Husserlian phenology; in particular, those of an
extended perceptual present and of time conscisasndowever, whereas these
discussions have nearly exclusively focussed oiorvid will focus on hearing. For
auditory phenomena play a specific role in the akergpresentation and perception of
duration. Other than the visual system, the auglisggstem exhibits a sensory memory
trace and shows the most direct relation betwespadeal integration and perceptual
gualities (temporal pitch). Arguably, these distive features of the auditory system
are philosophically relevant for several reasonsthW neurophenomenology, the
structural features of the auditory memory tracevhich, on the phenomenological
level, may be described in terms of “immediate mgfh@and “preattentive sound
anticipation” — can be of importance for debatesuabthe status and nature of
protentions. On a broader level, issues involvede hmay also be relevant for
discussions about non- or pre-conceptual statespamgbropositional intentionality.
Finally, phenomena like temporal pitch may be déiest also in relation to general
discussions about perceptual qualities.
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Lieven Decock and Igor Douven
Qualia Compression

Qualia inversion scenarios have played a key mol@arious philosophical debates.
Most notably perhaps, they have figured in skeptarguments for the fundamental
unknowability of other persons’ phenomenal expewsn For these arguments to
succeed, it must be assumed that whether one hashor inverted qualia may go
forever unnoticed. This assumption is now widelydh® be false for two reasons.
First, in view of the asymmetry of phenomenal cologpace, no nontrivial
automorphisms within phenomenal colour space assiple. Second, it is assumed that
various properties of colour qualia (being unmixeeing fully saturated, belonging to a
colour category, or being warm or cool) are inicn§Ve argue that the possibility of
undetectable qualia compression is invulnerableth® objections that have been
levelled against qualia inversion arguments, arat tjualia compression scenarios
support a full-blown skepticism regarding otherglets color experiences.
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Thomas Miller, Markus Schrenk, Jesse Mulder and CarHoefer
Can We Really Lewis the Laws of Nature?

Ever since its development by David Lewis, the B&gstems strategy has enjoyed
great popularity in contemporary philosophy of acie as well as in related areas such
as metaphysics. It consists in grounding the probte notion of laws of nature in the
totality of unproblematic matters of fact, thus mising to show that we can have laws
of nature without being committed to questionabtéelesions of our ontology or to
scientifically inaccessible metaphysical postulated principles.

But can this promise be fulfilled? Since its in¢epf the Best Systems strategy has
also been confronted with various challenges. Beent debate has extended attention
beyond the notion of laws of nature to include $it@tus of the special sciences, of
objective chances, and of our familiar objects.sTias resulted in a variety of detailed
proposals for analysis, but new challenges hageas well.

This symposium aims at assessing the current debateler to arrive at a balanced
view of the precise costs and benefits of the Bgstems strategy. Accordingly, there
will be two contributions pointing out problems (Mar, Miller), and two
contributions pointing out benefits (Hoefer, Schermhere will be ample time for a
plenary discussion at the end.

Francesco Guala, Benoit Dubreuil, Christophe HeintzEduard Machery and
Alejandro Rosas
Cognitive and Evolutionary Foundations of Human Siadity

The increasing integration between psychology, wiarary biology, and economics is
one of the most significant trends in the behawabwgciences. The merger of these
disciplines is taking place mainly at the level thieory and methodology, but
unsurprisingly is also influencing those areas biigsophy that are closest to the
social, biological, and cognitive sciences — likecial ontology, the philosophy of
mind, and even ethics and political philosophy. #heo important new development of
the last decade has been the engagement of pHilexsowith empirical data — as in so-
called “experimental philosophy” — and the riseaohew generation of researchers
working across the boundary that used to separagrieal from purely conceptual
inquiry. This symposium draws together two reseagbndas, promoting exchange
between empirically-minded philosophers interestethe cognitive and evolutionary
foundations of human sociality. In particular, actises on the role abcial normsin
the emergence of cooperation and the regulatioroofiict in human societies. While
this topic has attracted an increasing number dbgbphers over the last decade, they
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have approached it from different directions (écgm the philosophy of psychology,
the foundations of game theory, or the philosophyiology) relying on different
frameworks and concepts, with the result that tlkehange of information has
sometimes been difficult. We shall try to overcothese hurdles and promote further
research in the philosophical foundations of hureaaiality. Topics to be discussed
include: the relation between the size of the grang the human cognitive capacity to
track the reputations of fellow group-members;rble of expectations in coordinating
social conformity and sanctions; the relation bemvgroup identity and social norms;
the distinction between moral and conventional mriand the role of affect in
normative behaviour.

Philosophy of Quantum Mechanics |l

Aristidis Arageorgis and Chrysovalantis Stergiou
On Particle Phenomenology Without Particle Ontolagyow Much Local is Almost
Local?

Recently, Clifton and Halvorson have tried to sglva particle phenomenology in the
absence of particle ontology in algebraic relatiwiguantum field theory. Their idea is
that the detection of a particle is the measurerakatlocal observable which simulates
the measurement of an almost local observableativ@hilates the vacuum.

In this note we argue that the measurements |ladicfe detections are supposed
to simulate probe radically holistic aspects oatigistic quantum fields. We prove that
in an axiomatic (Haag-Araki) quantum field theoryn dMinkowski spacetime,
formulated in a Hilbert spade, there is no positive observalile with norm less than
or equal to 1, satisfying the conditions: (1) thxpextation value o€ in the vacuum
stateQ is zero, (2) there exists at least one vectoe 8tah H in which the expectation
of C is different from zero, and (3) there exists asteone spacetime regi@such that
the non-selective measurement®feaves the expectation values of all observalnles i
the local algebr&(O) unaltered regardless of the state the system is i

The result reveals a tension between intuitionangigg localization and intuitions
regarding causality: to save “particle phenomemathie absence of particle ontology,
one has to feign “particle” detectors with “goodfoperties as to locality but “bad”
behavior as to causality.

Foad Dizadji-Bahmani
Why | am not an Everettian

Everettian quantum mechanics (EQM) results in rpldtiemergent, branching quasi-
classical realities, its proponents claim. The gdeutcomes of measurement as per
‘orthodox’ quantum mechanics, are, in EQM, all amtated. Given this metaphysics,
Everettians face the ‘probability problem’ - how nmake sense of probabilities and
recover the Born Rule. To solve the probability jpeon, Everettians have derived a
quantum representation theorem. There is a notalglenent against the soundness of
the representation theorem based on so-called clbrapunting'. Everettians have
sought to undercut this argument by claiming thate is no such thing as the number
of branches. In what sense is it both true thatetih® no such thing as the number of
branches and that there are multiple branchesd¥answers to this question have
been given. | first, show that these can be caisgrinto two kinds: that there are
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indeterminately-many branches or that there areterchinably-many branches. | then
argue that neither suffices to undercut the argaragainst the quantum representation
theorem. | conclude that the quantum representatiearem is unsound and that the
probability problem facing EQM persists.

Ifaki San Pedro
Freeing Free Will from Conspiracy

The aim of this paper is to assess so called "msjmiocacy” condition, or more neutrally
"measurement independence”, in the context of campause explanations of EPR
correlations. | shall challenge the widespread vibat "measurement independence”
adequately represents the requirement that EPRrimgrgers have free will. (In
particular "measurement independence" is most camymtaken as a necessary
condition for free will.) A number of implicit assptions can be identified in this
regard, all of which can be challenged on their gnounds. As a result, | conclude that
"measurement independence”-type conditions aradequate conditions to reflect the
fact that the EPR experimenters have free will. éMaenerally, "measurement
independence" cannot be justified by appealineégoreservation of the experimenters'
free will when it comes to common cause explanatiminEPR correlations.

Dunja Seselja and Christian StralRer
Abstract Argumentation Applied to Scientific Debate

Abstract argumentation has been shown to be a paiweol within many fields such
as artificial intelligence, logic and legal reasani In this paper we enhance Dung’s
well-known abstract argumentation framework witlplexatory capabilities. We show
that an explanatory argumentation framework (EABjamed in this way is a useful
tool for the modeling of scientific debates. On thiee hand, EAFs allow for the
representation of explanatory and justificatoryuangnts constituting rivaling scientific
views. On the other hand, different proceduresstdecting arguments, corresponding
to different methodological and epistemic requirataeof theory evaluation, can be
formulated in view of our framework.

Local Epistemologies

Saana Jukola
Defending the Social View on Objectivity

The paper focuses on so called social view on tkjg; according to which the
scientific community has an essential role to ptagecuring the reliability of scientific
knowledge. This conception is contrasted with tlegertraditional individualistic view
that associates objectivity strictly with the anogoof individuals: their willingness and
ability to base their reasoning on data and lotjics argued that the individualistic
conception does not capture what is needed forisgcteliable knowledge, because if
fails to take notice of the so called underdeteatiom problem and it paints too bright
a picture of our abilities to avoid mistakes as haonbeings. | use Helen Longino’s
theory as my exemplar of the social view, disciigsdccusations of relativism that it
has faced, and show why these allegations are uamad.
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M. Cristina Amoretti and Nicla Vassallo
Situatedness and Objectivity: Scientific Knowledgghout Standpoints

Feminist standpoint epistemologies of the sciemoast be acknowledged to possess
some important merits which should not be disregdrdn particular, they correctly
emphasize that scientific knowledge is sociallyatiéd, while also ensuring the strong
objectivity of the sciences. However, the very antof standpoint — being intrinsically
linked to notions of better epistemic reliabiliprivilege, or advantage — brings with it
an unavoidable dilemma: it forces its defenderschmose between embracing
essentialism (or at least its awkward and unwelcoamsequences) and considering all
standpoints at the very same level. Our specifitc igi to demonstrate that there is no
reason to appeal to any feminist standpoint epwsiegy of the sciences in order to
keep its more significant merits, in particular gitiatedness of scientific knowledge
and the strong objectivity of the sciences. Welsdrgue that belonging to a standpoint
IS not necessary to have a particular perspectimetiee world and that the
democratization of the sciences, their pluralissithe best tool to ensuring their strong
objectivity. Our tentative conclusion shall be the general idea that scientific
knowledge is socially situated, produced, mainthinend transmitted is compatible
with a defense of the strong objectivity of sciBatiknowledge together with its
normative character.

Endla Lohkivi
Is Workplace Culture Relevant for Philosophy of ®cice? A Case Study on Physics
and Humanities

Based on the empirical studies of the workplacéucelof physics institutes in 2005-
2008, and humanities, specifically, history deparits, in 2010-2011, Estonia, |
discuss the relevance of cultural findings for tpkhilosophy of science. The
comparative analysis has been influenced by Stepliahs’ sociological analysis of
the scientific styles. For empirical study, the hogt of culture contrast was applied.
Applying this method presumes that the initial casts should not be seen as the fixed
framework for comparison but as hypothetical catego Starting from the two styles,
a more complicated picture appears in the localyaisa more contrasts and diversities
emerge to be identified and explained. The analg$ishe cultural contrasts and
diversities reveals specific inclusion and exclasimechanisms which in turn are
related to scientists’ identities, role models &aulf-reflections. In this study, the
scientific communities are not viewed as in so@ahstructivism — qua consensus
communities but instead as culturally fragmenteshidy groups. This allows one to
provide criticism of the local practices, whereasial constructivism in science studies
mainly has focussed on the consensus formationegwoes describing, e.g. how the
core sets resolve controversies, without critiealolvement. | claim that a shift of
focus from group beliefs and values to interpretatind criticism of the local cultural
mechanisms of inclusion and exclusion is neces&arthe improvement in both — in
the theory of science and in science.

Jouni-Matti Kuukkanen
I Am Knowledge: Get Me Out of Here! On Localism artkde Universality of Science

It has become increasingly common in historiographgcience to understand science
and its products as inherently local. However, thigentation is faced with three
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problems. First, how can one explain the seemingyeusality of contemporary
science? Second, if science is so reflective ofoital conditions of production, how
can it travel so effortlessly to other localitiesdaeven globally? And third, how can
scientific knowledge attain validity outside itsntext of origin? | will argue that the
notion of standardization and theories of deloedilon manage to explain the
‘globality’ of science, but that localism deniesiwersality’ if it is understood non-
spatially. Further, localism limits the validity afcientific knowledge unacceptably
inside the laboratory walls or other boundariesknbwledge creation. This is not
consistent with scientific practice. | will considen what grounds extra-local
knowledge inferences that transcend the boundariekcality could be seen as
justified.

Philosophy of Mathematics

Demetra Christopoulou
On a Double Aspect of Natural Numbers as Abstraetrfrculars and/or Universals

This paper addresses a dilemma that arises fronmtgstic behaviour of arithmetical
expressions in two basic ways: they occur, eitlsesirsgular termsor aspredicatesin
arithmetical sentences. However, the two forms Hdirt linguistic behaviour (the
substantivaland thepredicativeform respectively) give rise to different accouotshe
ontological status of natural numbers. Bubstantivaluse of arithmetical expressions
supports the interpretation of natural numbers bstract particulars while the
predicative use of them either supports the interpretationnafural numbers as
universals or it provides for a nominalistic accbofthe arithmetical language.

The paper takes under consideration those inteppes and sketches their special
difficulties. Then it investigates the relation amyahesubstantivaland thepredicative
form. It applies a reductionist approach in oraedistinguish the most fundamental of
the two forms of syntactical arithmetical behavioér first option is to examine
whether thesubstantivalform is reducible to thepredicative form or vice versa.
However, the paper concludes that among the twaddhere is no prevalent to choose
as a reduction basis. A second option is based amsRy’s arguments against the
traditional distinction between particulars andvensals. The paper moves on to show
that a material equivalence between ghbstantivaland thepredicativeform might be
established and that the double syntactical bebhawbnatural numbers is indicative of
their double ontological status. Then it articudai@n account according to which
natural numbers may be construed both as univeasdi®bjects.

Paola Cantu
Kant and 20th Century Philosophy of Mathematics

The paper analyzes some influences of Kantian espmbgy on 20th century
philosophy of mathematics in order to questiondlwepular beliefs in historiography:
(1) Kant’'s contribution is limited to the introdumb of the terminology analytic-
synthetic; (2) the foundational debate on 20th wsnmathematics and logic was
mainly devoted to logico-semantical issues rathantto epistemological matters, and
thus related to the Leibnizian project rather tt@miKantian criticism; (3) the only way
to defend Kant's epistemology is to separate inftbe application to the science of its
time (i.e. from the application to Euclidean geam@ind Newtonian physics). The first
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belief has been already challenged in recent SuaheKant and analytical philosophy.

In order to challenge claim (2), the paper will sigler two traditions that share a
strong epistemological interest, and the aim ofs@ngng the spirit of Kantian
transcendentalism: intuitionism and formalism. hdery to challenge claim (3), i.e. to
challenge the belief that the Kantian heritage @dad preserved only on condition that
the epistemological project be separated from gm@i@ation to 18th century science,
the paper will investigate the echo of the remarikede by Kant on the concept of
magnitude. They will be compared with the developteef the axiomatic theory of
measurable magnitudes developed by Bettazzi, Vesmaad Hdlder, and especially
with the remarks on the distinction between an rabstand a physical notion of
magnitude developed by Bob Hale in a neo-logiotsspective.

Mark Colyvan
A Ricci Curvature Tensor by any Other Name

There is something right about the view of mathérsads "the language of science".
Thinking of mathematics as a language is usefabipreciating the significance of, and
the difficulties encountered arriving at, a goodational system. Good notation is far
from trivial. The development of differential geoimg for example, with its Ricci
curvature tensor and the like, is intimately coneéovith the notation employed. But
thinking of mathematics amerelylanguage is to ignore the other roles mathematics
can play in science. | will consider the role gouaxtation can play in prompting new
ideas and new developments in mathematics andcgciemwill look at the recent work
on mathematical explanation and argue that theee genuinely mathematical
explanations of empirical facts and the transpgraricsome of these explanations is
dependent upon good mathematical notation.
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Raffaella Campaner, Theo Kuipers, Daniel Andler, Ghv Gjelsvik and Roman

Frigg
New Challenges for Philosophy of Science

This symposium is organized from within the ESF d&esh Networking Programme
“The Philosophy of Science in a European Perspettiwww.pse-esf.org), which
involves scholars from twenty-two European coustaad aims at enhancing European
tradition in the philosophy of science. The symposiis one of the PSE activities,
whose general guiding-topic in 2011 is “The scient@t philosophy has neglected”.

Since its very beginning and for a few decadesopbjphy of science mostly
focused on the natural sciences, whose scientifdus was regarded as well-
established and capable of setting the parameterdi$course about science. More
recently, philosophy of science has been widenisgange of interests and devoting
specific attention to previously neglected discipi. The symposium aims at showing
how contemporary philosophy of science interactdhwsome emerging fields,
considering their most specific issues and toolsamaployed. It will be stressed how a
foundational and methodological analysis of medicidesign research, cognitive
science, and climate studies is being pursued, grttanrest, through a clarification of
concepts such as those of scientific explanatioadiption, reduction, and multilevel
model building. Close attention will be devoted how theoretical issues are
intertwined with the distinctive practical exigeesiand application purposes of these
disciplines. It will be argued that this focus ¢ tmost innovative trends in philosophy
of science is also going to shed some light on wtsatew directions will most likely
be.

Rebecca Kukla, Justin Biddle, Torsten Wilholt, Brye Huebner and Eric
Winsberg
The Social Organization of Research and the FlowSdientific Information

It is clear that the social organization of reshasbapes scientific knowledge. More
specifically, the social organization of the flow mformation - including how
information is communicated between researchers; imellectual property rights
function, how studies and grant proposals are vesde how publications are designed
and authored, and how research is funded - imghetoutcomes of research. Most
obviously, the social organization of the flow ofdarmation, especially in an era of
industry-funded research, can create or preemportymties for information to be
hidden, forged, or distorted by interests. Issugh ss publication bias and access lo
proprietary data have received widespread attentioresponse, various proposals for
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increasing transparency in research - such asestgaidelines for disclosing financial
conflicts of interest and calls for public regissiof clinical trials - have recently been
proposed and implemented.

The primary goal of this panel is to demonstrat thansparency and deception
should not be our only epistemological measuresnwive examine systems for
organizing the flow of information in research. Téare other ways in which the social
organization of the flow of information impacts easch outcomes, and we contend that
these are both epistemologically interesting andevemt to a philosophical
understanding of scientific practice.

Formal Philosophy of Science |

llkka Niiniluoto
Models, Simulations, and Analogical Inference

Models and simulations represent target systemsdgns of relations of similarity or
analogy. Two objects or systems are similar ifrtlattributes are close to each other or
approximately equal. Two objects are analogous a@oheother if they are partly
identical. From this perspective, it is useful twstihguish similarity models and
analogy models as sources of learning about regét& Similarity models include
idealized models which typically represent reabty deformation or caricature: while
some irrelevant properties are excluded, some aateproperties are neglected by
assigning them extreme values. Inferences from sdedl similarity models would
lead at best to truthlike conclusions, which aretnee in the actual world, so that true
information about the real system has to be obthibg the concretization of
counterfactual assumptions. Typical analogical nsdbdow inference from the model
to the target system by inductive inference frondetiaata D to generalization C, and
analogical reasoning from the model generalizationo the same generalization C
about the real system.

Sugden has proposed that economic models are bbeedounterfactual worlds”,
fictional “parallel worlds” which are realistic ithe same sense as novels. Sugden’s
idea of model-based induction can be modified leyrtbtion of analogy, but this would
be against his fictionalism. Another problem isttitkealized economic models are not
credible in Sugden’s sense, as they include extasaemptions like perfect rationality,
so that they should be treated as similarity models

Petros Stefaneas
Theories and Abstract Model Theory

Explanation in science comes in the context of rileeo We claim that abstract model
theory may provide a flexible framework for the dstwof scientific theories from the
syntactic and the semantic points of view. Abstraidel theory is based on an
abstraction of Tarski’'s concept of formal truth dnds to define in mathematical terms
the abstract concept of a logical system. Our agmtras based on the well known
theory of Institutions. Institutions allow us tostitact from syntactic and semantic
details when working on language structures in fdnge’, without any commitment to
any particular logical systeritheoriesover an abstract but concrete Institution may be
co-defined viacollections of modelsGiven a signature S, an S-theory is a set of S-
sentences, and an S-model class is a class of 8lsn@&very S-theory T determines an
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S-model class T which contains all the S-models that satisfyitslsentences, and
every S-model class V determines an S-theorywhich contains all the S-sentences
satisfied by all the models in V (Galois connec}ioie claim that this duality may be
used as a formalism to define and study concepth asa scientific theoryand its
models. Also, it may be used as a multi-languageageh to the semantic view.

Gustavo Cevolani, Vincenzo Crupi and Roberto Festa
More Verisimilar Banking: A Novel Analysis of theihda Paradox

In this paper, we show how the notiorvefisimilitude first introduced into philosophy
of science by Popper (1963), can be fruitfully #ggplin the analysis of problems
emerging at the interface between epistemologytlamdognitive sciences.

We focus on the so called “Linda paradox”, a keghbem in the experimental
study of human reasoning first discussed by Tvershg Kahneman (1983). When
faced with the description of a fictitious charagcteinda, most people judge the
conjunction “Linda is a bank teller and is activethe feminist movementB(& F) as
more probable than the isolated statement “Lindali&nk teller” B), in contrast with
the “conjunction rule” of probability theory, pregang thatp(B & F) < p(B).

The attempt of providing a satisfactory accounttto§ phenomenon has proved
rather challenging. In what follows, we proposeegisimilitudinarian analysis of the
Linda paradox, based on the idea that experimgradicipants may judg8 & F a
better hypothesis about Linda as compareB teecause they evaluaBe& F as more
verisimilar thanB. In fact, whileB & F is less likely to be true thdy it may well be a
better approximation to the truth about Linda. Mprecisely, we define an adequate
measurdeVsof theexpected verisimilitudef the two hypotheses involved, and present
some general conditions yieldingv4dB & F) > EVYB), thus accounting for the
participants’ preference f@ & F overB as a better hypothesis about Linda.

Doukas Kapantais
Formal Intuitionistic Semantics for Fitch’s Paradox

In the first part of the paper, | disambiguate sdorenulae which, by being such (i.e.
ambiguous), prevent the realist and the antiredlmnh having a proper debate on
Fitch’s proof.

—((¥p)(p—~>Kp)) *)

(*) is meant to formally capture the intuition thatt all truths are known and so (*) is
meant to negate omniscience. However, it is ontpugh its classical interpretation
that this formula successfully captures this intuition. For, accogdito this
interpretation, it reads:

It is not the case that for every state p, if grtip is known.

Intuitionistically, however, it reads:

One can derive a contradiction from the assumptiat one disposes of an algorithm
such that one can transform any proof of p inta@op of p-is-known.

In the second part of the paper, | present somesta@d intuitionistic logic (I call them
“S-models”) in which ¢p)(p—>Kp) is valid without expressing omniscience (foe th
above mentioned reason), and which (models) furdispose of a formula that is true
in the actual world and does capture the intuiti@at omniscience isot the case:
(3p)((F(Kp))&(—Kp)) (8)

(8) readsthere is a state that will be known (to obtain)tie future, but is currently
unknown (to obtain).
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By so doing, | show the conclusion of Fitch’s pré@ibe intuitionistically valid, but no
longer alarming for the antirealist; it does notrrespond to omniscience and,
moreover, omniscience is overruled in the modeltiy truth of some other true
formula.

S-models are second order temporal Beth modelschexr with some knowledge
operator and having an integrated metalanguage.

Models and Simulations in the Life Sciences

Sara Green
Exploratory Models - Reverse Engineering in SysteBislogy

The importance of mathematical and computationalleting of biological systems is
rapidly increasing in contemporary biology. Diffatdields within biology experience
a manifold increase in the amount of available datisich in addition to biological
insight demands skills in mathematics and programgnio analyze and model these
data.

The amount of data sometimes makes it necessdwyilith models to “make sense
of” the data. In this sense, mathematical models lva described as creative and
guestion generating conduct a case study of modelingragerse engineeringvhere
the models are (semi-)automatically derived frontadto give clues to general
properties of the data. Instead of building a systen the basis of design principles,
this approach tries to do the opposite: to use a@einto search for the general
underlying principles in a complex biological syste

| shall argue that modeling can be seen as an epéed process of creating new
spaces of representation, where new epistemic tsbge established. My paper will
mainly focus on the exploratory side of experimaatg but | will also point to
examples of how models in systems biology can bapewed to biological data in
order to be empirically informative and stabilizgstemic objects. Thus, a diversity of
models makes it possible to describe their cerftrattion in science through the
ambiguous role as question-generating machandsanswering machines.

Bettina Schmietow and Lorenzo Del Savio
Cells from Computers: from Ethics to Epistemology

The consequences of synthetic genomics have bemtyrdéscussed by ethicists. The
claim of artificiality itself instead is seldom a@dsed: was Venter’'s lab (2010) entitled
to claim to havereatedbacterial cells?

The latter question is not a mere theoretical aifyoabout our concept of
artificiality: creativity is indeed one of the necessary conditions for tenpao be
accepted and therefore the issue of patentabifitffeo— when disentangled from its
religious background — ultimate relies on this &sswe argue that the long-standing
debate about the role of genes in the determinaifathe organization of organisms
could provide the right tools to answer this pivopaestion.

Do chromosomes contain the whole genetic repertmresimple bacterie? A
Mycoplasma capricolumdonor cell reverted to @. mycoidesphenotype when
implanted with a (modifiedM. mycoidessynthetic genome. Hence, organization is at
least partially determined by the chromosomal neteNonetheless, the donor cell
material is also necessary to have viable cells mnode importantly, it may be relevant
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for the organization as well. In fact, it is notokrn whether the experiment would work
with cells that are phylogenetically less related.

We extend along this conceptual line of reasonmncluding that we do not know
yet whether, in simplebacteria the genetic repertoire is fully contained in
chromosomes. Furthermore, we argue that in the @lagther organisms, the negative
answer is already widely accepted and that a geaesaver as it was initially sought in
the philosophy of biology simply does not fit wheknown.

Tim Raz and Raphael Scholl
Why Do We Model?

Michael Weisberg recently distinguished between ehbdsed science as an “indirect”
mode of scientific theorizing and other, more “difenodes of theorizing. To illustrate
his views, Weisberg draws on case studies, mosibhoton Volterra’'s model of
population dynamics. In the present paper, we takeloser look at the original
publications in which Volterra and his collaborat@iAncona presented their work.
This analysis throws new light on the episode.tFire believe that more can be said
on the question of why a scientist would choose efing rather than other practices to
approach a given theoretical problem. This leadshatsirally to a motivation for
modeling, but also to a distinction between “diteand “indirect” theorizing which
differs from Weisberg's. Second, we believe thatlerstanding the motivations for
modeling suggests a natural goal for the modeliraggss. Understanding this goal
gives us a framework through which we can undedstahy Volterra’s model was
received skeptically, why it ultimately failed wh@rdged on its own stated terms, but
why it nevertheless was scientifically useful. A€antrasting example of successful
scientific modeling, we will present an analysiadahilosophical re-interpretation) of
Darwin’s explanation of the origin of coral atollinally, we will consider the
empirical confirmation of models, where traditidgaihuch emphasis has been placed
on whether the model generates the correct “outpué’ will argue by example that the
key question is generally whether the model prosgliibe correct output for the right
reasons, that is, because it represents actualcatusctures.

Emanuele Serrelli
Mendelian Population as a Model, Intended as a “$ta Target of Explanation”

Models constitute an increasingly important objeicstudy for philosophy of biology.
Yet, no univocal and sufficiently comprehensiveinigbns of modeling and model are
available. Here | adopt a specific notion of a m@dea “stable target of explanation”,
and use it to explore population genetics in a omoon way. Mathematical population
genetics is often referred to as a great set onityd of models, where “models” mean,
arguably, equations of gene frequencies or phemoglange. In this sense, modeling
is seen as an activity of equations specificationing, and calculation. The notion of a
model as a “stable target of explanation” doed apply to population genetics
equations. Rather, it is suitable for capturing Mman population, i.e. a formal
combination space population genetics equationsalaoeit One interesting result of
my approach is to liken - at least for some epislegical characteristics - farmal
system toorganic systems called “model organisms” in experimentaldgy, like e.g.
Drosophila melanogasteor Caenorhabditis elegan#\ single notion of a model, one
that emphasizes model autonomy - with interestipigtemological problems about
representation, explanation, and prediction - sedmscapture effectively both
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Mendelian population and model organisms. Modelstasle targets of explanation are
systems selected for intensive research, yieldimr tstability and a cost-effective
apparatus of experimental resources; they featume sdegree of artificiality, and are
never exhaustively known, even in case of comdiéciality.

Philosophy of Quantum Mechanics Il

Jonathan Bain
CPT Invariance, the Spin-Statistics Connection, atite Ontology of Relativistic
Quantum Field Theories

CPT invariance and the spin-statistics connecti@ntgpically taken to be essential
properties in relativistic quantum field theori€FTs), insofar as the CPT and Spin-
Statistics theorems entail that any state of aiphlysystem characterized by an RQFT
must possess these properties. Moreover, in thsighyiterature, they are typically
taken to be properties of particles. But there Regeived View among philosophers
that RQFTs cannot fundamentally be about partidiéss talk will first consider what
four alternative approaches to proofs of the CPd &pin-Statistics theorems suggest
about the ontology of RQFTs. These include an aatanapproach, an approach due to
Steven Weinberg, a textbook "Lagrangian" approaal, an algebraic approach. | will
next consider the extent to which the ontologicaplications of these approaches are
compatible with the Received View. The discussialt mot constitute a conclusive
argument against the Received View, but it will gegf that the Received View's
approach to ontology is flawed. What we take RQET®e about should depend, in
part, on what we take the essential properties QFRs to be. If we agree that CPT
invariance and the spin-statistics connection asemtial properties of fundamental
states in RQFTs, then we should look to proofsheké theorems to provide clues to
the nature of these states. In this endeavor, doeiRed View's pre-theoretic intuitions
thata priori militate against particle interpretations may appaut of place.

Karim Bschir, Michael Epperson and Elias Zafiris
Decoherence: A View from Topology

The decoherence programme studies the formatiguaritum correlations between the
states of a quantum system and the states ofwteoement and, in particular, the local
suppression of interference between preferredssti#dtéhe system selected through the
interaction with the environment. One major conaaptproblem with decoherence
consists in the decomposition of the universe, rilesd by a global state vector, into
“system”, “apparatus” and “environment”. The cobmid histories approach tries to
bypass the decomposition problem by focussing @tohes of the whole universe
itself. The major problem with this approach istttlere exist many sets of consistent
histories which cannot be combined to yield a makioonsistent description.

We introduce a topological approach to decoherahe# can be seen as an
extension of the consistent histories approacleatitures the relationship between a
global description in terms non-commutative algeboh quantum observables and a
local description in terms of local Boolean algebrassociated with particular
measurement contexts. Within this conceptual fraamkwit becomes possible to
understand the notion of environment as a topoédgiocalizing scheme at the
macroscopic level with respect to a global algetfrguantum observables. The non-
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commutative global algebra of quantum observaldesbe interpreted as the realm of
all potential states of a system, the “logical eowment” so to speak, whereas the local
Boolean measurement contexts depict the actualztades (i. e. measurement
outcomes). Decoherence is then identified with pinecess of reduction of global
potentialities to localized classical actualities.

Gordon Purves
Lies, Damn Lies, and Quantum Statistics: Confirmati and False Posits

This paper expands upon a normative variationab@adcof scientific fictions that |
have introduced elsewhere to discuss the implicatithat fictions have for the
interpretation and confirmation of scientific thess: The main thrust of my argument
is a reworking of Cartwright's classic argumentt time essential use of falsehoods in
theory testing effectively shields a theory frorfutation. | show on the one hand how
theory confirmation can proceed unimpeded by faleds of various types. On the
other hand, and more interestingly, | parse aparidifferent ways that false posits can
interfere with the confirmation of a theory, cordilg in particular that if a theory can
only be empirically adequate when conjoined wittegain type of false posit (a fiction
by my definition), which is itself not empiricallgdequate, then this implies that the
model as a whole can be no more than a prediabiok &and thus no realist physical
interpretation is permissible. In a strict, reaiehse, then, | argue that in these special
cases the empirical success of a model is evidefcis falsehood. This latter
conclusion is applied to the interpretation of quam statistical mechanics (QSM), a
field of science that has enjoyed substantial eisglisuccess, and show that, granting
my account of fictions, that success is actualliglence of the falsehood of the QSM.
The problem is in the precise way that QSM apptalthe thermodynamic limit, an
unproblematic idealization in classical statistiocechanics, but a necessary fiction in
QSM. This conclusion is particularly problematicr fmterpretations of quantum
mechanics that use QSM to find superselection ritesolve the measurement
problem. In fact, such an appeal in principle cdrofter an improvement upon simple
instrumentalist solutions.

Mario Bacelar Valente
Are Virtual Quanta Nothing but Formal Tools?

The received view in philosophical studies of quanmfield theory is that the Feynman
diagrams are simply calculational devices. Alongsidth this view we have the one
that takes the virtual quanta to be also simplynfdrtools. This received view was
developed and consolidated in philosophy of physicsks by Mario Bunge, Paul
Teller, Michael Redhead, Robert Weingard, Brigiakenburg, and others. In this
presentation | will present an alternative to theeived view.
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Craig Callender and Jonathan Cohen, Julian Reiss, &niel Steel, Andreas
Huttemann and Alexander Reutlinger
Lawish Generalizations in the Special Sciences

Many philosophers are convinced that the fundanhéentes of physics crucially differ
from generalizations in special sciences. Fundaahephysical laws are usually
assigned the features of being universal, excepBsn time-symmetric, global and
complete, while generalizations in the special remes are understood to be non-
universal, to have exceptions, to be hedged byteriseparibus clause, to be time-
asymmetric, local and incomplete. In the recentateljespecially in the 2002 volume
on ceteris paribus laws by Earman, Glymour and h&illy, a considerable amount of
energy has been devoted to (a) emphasizing thereliftes between fundamental
physical laws and “generalizations” in the spesi@ences (to the effect that the latter
do not deserve to be called “laws”), and (b) tanlinate the meaning of the ceteris
paribus clause. These are, certainly, importanessHowever, focusingxclusivelyon
these questions seems to blur and postpone a meresting question: given that the
special sciences are successtubw is it possiblethat statements in fundamental
physics and statements in the special sciences glaynilar role — despite the
differences between fundamental laws and spedihse generalizations?

Despite their different features, laws in fundaméphysics and generalizations in
the special sciences are important because theg 8epursue the same goals: they are
statements used to explain and to predict phenontieeg provide knowledge of how
to successfully manipulate the systems they descabd they support counterfactuals
etc. Statements in the special sciences that plesetroles in scientific practice, one
might call lawish statements (similarly, Mitchell 2000). Contrary tice traditional
understanding of what it is to be a law, being #wiloes neither require universality
nor other characteristic features of fundamentgbal laws.

In this symposium, we provide metaphysical and wddhogical accounts
explaining how statements in the special scienaagerform a lawish function.

Philosophy of the Life Sciences Il

Johannes Martens
Altruism, Correlations and Causality

There are currently two main ways of modeling thelation of altruism in the field of
social evolution theory, namely the inclusive feeetheory based on the analogy of
organisms-as-maximizing-agents, and an alternakmewn as the direct fitness
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approach. The former has been elaborated by Willkdemilton, and explains the
evolution of altruism in terms of the indirect bétseit provides to the recipients,

weighted by their relatedness to the focal altsuish contrast, the direct fitness
approach explains the evolution of altruism by uhi@g the role of correlations in

natural populations, and proceeds by calculatiedfithess effect on the focal recipient
of the behavior of all the actors (including thecdb recipient), weighted by a
correlation coefficient—which should be high enourgbrder for altruism to evolve.

Both approaches rely on the economic representafi@anbiological population in
terms of “actors” and “recipient”, and are mathap#ly equivalent. However, because
of their fundamental asymmetry, some evolutionigtge recently suggested that they
were conceptually incompatible frameworks, arguimgthe superiority direct fitness
approach. In my presentation, however, | show gtr@asons to reject their argument.
In particular, the direct fithess approach does pobvide us with a causal
decomposition of the fitness structure that undsrthe evolution of strong altruism.
Moreover, | argue that when taken literally, itdsaus to conflate correlations with the
genuine processes at work, and to overlook wrottgtydimension of sacrificgroper
to strong altruism.

Till Grine-Yanoff
Evolutionary Game Theory, Learning Dynamics and M&misms

Various attempts have been made to draw a stroalpgy between cultural evolution
and biological evolution — as for example proposgdmemetics. In this paper, |
propose to analyse such analogy claims with thp b&lthe mechanism concept, as
developed in recent philosophy of science. Thidyaical tool is developed and tested
by applying it to a prominent case of such analo@yms — namely the transfer of
evolutionary game theory into the social sciendé® mechanism concept contributes
to answering this question in three ways. Firsthdracterises the construal of the EGT
formalism in biology and the social sciences, respely. Second, the mechanism
concept helps distinguishing between superficigilpilar EGT models. Third, the
mechanism concept allows comparing different EGTdas Mechanism descriptions
can be distinguished on the one hand by the diftdexels of mechanisms, and on the
other hand by the different degrees of abstracti@ategorising different mechanism
descriptions along these two dimensions allowssaasg their relations to one another,
in terms of identity, subsumption or common angestr

Marta Bertolaso
An Apparent Circular Causality to Account for theHenotypic Stability of the
Organism: Insights from the Biology of Cancer

Understanding how causality operates at differemels of organization still remains a
central question when addressing living beings. WVisengle components come
together and form a biological system, they engagaovel behavior and produce
novel phenomena through the integration of process® underlie organic systems.

Paradigmatic in the experimental field, canceraeg®eis now providing interesting
empirical evidences and theoretical concepts td wih these issues. The neoplastic
process as a multilevel phenomenon, in fact, sé¢ersled light on causal relationships
among events and biological systems through difitekinds of causality.

The aim of this paper is thus to analyze the causgions used in different
explanatory models of cancer and in particular émdnstrate the terms in which the
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apparent circular causality some of them referxplans the specific dynamic that

support the phenotypic stability of the organism.this case, the architecture of the
tissue is considered an emergent property of thelameorganization: among different

levels of the biological structure there is a newtunlistic way of interaction that is

essentially reciprocal and causally effective ogirtlbhehavior and thus their biological
identity.

This might allow us to reframe the link between tinerarchical organization of the
organisms and causalities by focusing on the bicéd@ctivity that characterizes them.
We will thus clarify in which terms self-determirat appears as the last condition for
the possibility, at different levels, of the pheymt stability of the organism through
the integration of its functional and molecularpedies.

Alex Broadbent
A Theory of General Causation for Epidemiology

The stock example of a general causal claim is ‘18ngo causes lung cancer”.
Epidemiology is the science which established théhtof this claim. Yet the main
philosophical analyses of general causation fidemiology poorly or not at all, |
argue. In particular, 1 examine two features ofdepiiological causal claims. First, |
argue that epidemiological causal claims do noterednse if they are uninstantiated.
This is contra to prominent (but not all) philosagath theories, which see general causal
claims as akin to laws of nature, which are widblyught to be possibly uninstantiated.
So Ellery Eells claims that smoking can cause locagcer even if nobody smokes, or
even if everyone smokes but nobody gets lung casemond, epidemiological causal
claims are quantified in various ways. Philosophease paid scant attention to the
notion that a general causal relations might bentiiaéively measurable, despite the
focus on probabilistic causation in this contexargue that probabilistic theories in
particular do not adequately characterise the taumaepts used in epidemiology. |
propose a better theory on which general causainsla-at least those made in
epidemiology, and arguably in some other contexts-t have more in common with
existential than universal quantification. The ttye@an accommodate quantitative
elements in general causal claims. It also explams uninstantiated general causal
claims are problematic, and why philosophers hatenaticed.

Philosophy of Space and Time |

Adan Sus
The Physical Significance of Symmetries and Consdion Laws

The empirical significance of symmetries in phykitaeories has been a matter of
discussion in recent times. Although there seemsb&o no problem with the
interpretation of global spacetime symmetries,ghsrno consensus in relation to the
empirical import of gauge symmetries and local spaee symmetries. Nonetheless,
the conventional wisdom seems to be that global rmit local symmetries have
empirical significance due to the fact that glotmalt not local, transformations have an
active interpretation. The physical intuition limkéo this is that some symmetries
(gauge and local spacetime ones) connect diffenatihematical representations of the
same physical situation while others connect diffiephysical states.
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Furthermore, it is well known that there existsetationship between symmetries
and conservation laws that, for Lagrangian thepigeencoded by Noether's theorems.
Here conventional wisdom goes like this: it is glbBymmetries, through Noether’'s
First Theorem (NFT), that are related to conseovalaws. Less known is the fact that
for theories with local symmetries, because thegesgarily have global subgroups as
symmetry groups, Noether’s first theorem is alspliapble, but this time producing
conservation laws with a less clear physical stalusprinciple, there is a sense in
which presence of local symmetries trivialises ¢baserved quantities obtainable (this
iIs what has been named the Noether charge puadlegtent work shows that things
are not so simple.

The main objective of my talk will be to show holmetdiscussion about the status
of conservation laws helps to clarify the differanterpretations of symmetries in
physics.

Erik Curiel
On the Thermodynamical Character of Black Holes @lassical General Relativity

| examine the status of the analogy between blatk tmechanics restricted to classical
General Relativity on the one hand (i.e., with nput from quantum field theory) and
classical thermodynamics on the other ("classicalthe sense that no statistical or
quantum considerations come into play). Based erstiiking formal similarities of the
respective mathematical formulae of the laws ofsitzal thermodynamics and those
for the mechanics of black holes in stationary,ngsiptically flat spacetimes, it is
prima facie a strong and deep analogy. But is iteaf physical significance in some
sense? Standard arguments in the physics literatam® that the analogy is merely
formal; one must invoke quantum mechanics in otdeshow that black holes in fact
have physical thermodynamical properties. | arginervise, focusing on the analogy
between black-hole surface gravity and thermodyonamiemperature. Based on
examination of the ways that temperature entewsdltassical thermodynamics and the
roles it plays there, | show that black-hole sugfgcavity enters into and plays the same
physical roles already in classical general reiytiwith no need to invoke quantum
mechanics. This strongly suggests that even icldssical theory on its own, we ought
to take seriously the idea that black holes arentbdynamical objects in a physically
significant sense, and that the analogy betweemitdynamics and general relativity
runs very deep on its own.

F. A. Muller
Structuralism and Space-Time

We characterise a view on space-time that is negheriety of substantivalism nor a
variety of relationism but is a variety structuralismby four, or essentially three,
principles.
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Trust and Peer Review in Science

Susann Wagenknecht
Epistemic Trust: An Empirical Study in Natural Scree

This talk aims at developing an understanding o$ttamong scientists in research
teams —an understanding that proves both philosalifruitful and empirically
adequate. Based on a case study, | will analyaeadadcientists’ perspective on trust in
collaborative research. With the help of empirigdta from interviewing and
observations, | want to explore how trust is adyushaping collaborative knowledge
production —how trust works, in an environment thetording to a wide-spread ideal
should be governed by skepticism.

My reflections on trust are based on Hardwig's wank testimony and trust
(Hardwig 1985, 1988, 1991). My study takes seripwshat Hardwig calls for: “an
epistemological analysis of research teams”. Cruwae is the division of epistemic
labor. Kitcher (1993) and e.g. Goldman (2002) hdiseussed the division of labor
with regard to the scientific community. I, in coadt, deal with the interdependence of
scientists due to division of labor on group level.

I will argue that (1) both trust and control aradgd phenomena. Moreover, | will
argue that (2) trust is accompanied with skepticismform of epistemic distrust.
Distrust encourages to setup control measures. triett and control are not fully
mutually completing. Uncertainty remains and reslears have to cope with the
continuous insecurity as to whether trust in aipaldr situation is beneficial to their
work or not. Furthermore, | will explain that (33ientists cope with gradual distrust
and lack of control with resort to specific workingutines on group level.

Jeroen de Ridder
Trust in Science: Nicety or Necessity?

| will argue that trust is essential in sciencaeBtists have to take a substantial amount
of their colleagues’ testimony on faith, in the senhat they have to accept it without
themselves (a) possessing proper justificationtliem and (b) possessing sufficient
evidence for their colleagues’ reliability to jUgtacceptance of their claims. The key
ingredient in my argument is a sober overview efhactice of contemporary science.

I will then take up recent work by Elizabeth FrickB002) and Douven & Cuypers
(2009), who argue for a contrary conclusion, nankbt scientists typically do have
sufficient evidence for the reliability of their limagues to justify trusting their
testimony. Although their arguments correctly pamit that scientists do have some
evidence for the reliability of their colleaguelse tproblem is that this evidence comes
nowhere near justifying the extent to which scestactually rely on each other.

In the final part of the paper, | identify a morenflamental problem in both
Fricker's and Douven & Cuypers’ arguments, whichihiat they both assume that the
point of testimony in science is to share knowledgthen gesture at an alternative
understanding of the role of testimony and trussaience. On this understanding, the
point of scientific testimony is to share claimsigthare backed up by the particular
kind of justification that scientific research pides, but which typically fall short of
knowledge. Scientists trust each other to do exats.
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Laszlo Kosolosky
The Role of ‘Peer Review’ in Science: Exploring Hoand Why the IPCC Blundered
on the Melting Rate of Himalayan Glaciers

In their recent book, “Merchants of Doubt” (201®aomi Oreskes and Erik M.
Conway showed that “peer review” is a very hel@nd crucial tool in establishing
scientific results. As for the Intergovernmentah&eon Climate Change, it was in part
their extended peer review which made them intespected scientific organisation on
the issue of climate change. Their (latest) FoAtkessment Report however shows us
that their appraised review process fell short d&tying mistakes get published. The
question is: “How did these mistakes get througér peview?” In this paper, | explain
in detail what went wrong, and shed some light lse ¢concept of peer review and its
role in scientific practice. Moreover, the resptiigies that arise for (1) scientists, (2)
laymen, and (3) the IPCC as organisation will ballsg out.

Theories of Theories

Francesca Pero
Actual Theorizing and the Model-Theoretic Account

The semantic view of theories is considered thethtmox view” on scientific
representation. The model-theoretic account (daaCasd French, 1990; French and
Ladyman, 1998), as a formalization of the semaviBev, should display what French
and Ladyman themselves (1999) have defined as Htkenarks” of this approach,
namely (i) an appropriate formalization of scientitheories (the lbgical analysi%)
and (ii) a philosophical analysis attual scientific theorizing (the dctual conteri).
This paper argues that, while the model-theorgtigr@ach fulfils (i) by providing a
sensible definition of models atructures it fails with respect to (ii). To show this
failure | will use the distinction due to Bradingich Landry's (2006) between (a)
presenting(i.e., to determine the theoretical objects upsmmorphism between the
structures which are shared by the models withenhierarchy) and (bjepresenting
(i.e., to determine the physical realization of theoretical objects featuring in the
structures). The advocates of the model-theoreticoant maintain that models
represent insofar as the mathematical relationafpimsm holds between the models in
the hierarchy, and as the latter applies to the daa in virtue of such relation.
According to Brading and Landry's distinction, thisstification of the explanatory
power of models is confined to the presentatiorlleif the model-theoretic account
cannot accommodate the explanatory power of matdlse representation-level, how
can it provide a philosophical analysis of the atacientific theorizing? My answer is
that it cannot since latching models onto reaktyan integral part of actual theorizing
activity.

Rogier De Langhe
The Problem of Kuhnian Rationality

The lack of an account of rationality in his "Stwre of Scientific Revolutions” was a
lacuna which Thomas Kuhn acutely felt. In this preation | argue that Herbert
Simon's notion of "satisficing" provides a formalyell-developed and empirically
well-established theory of rationality that fits Wlweith Kuhn's general characterisation
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of science. On this account, Kuhnian scientistsrateirrational. Rather they employ
the same computational mechanism which allows hgntanplay chess. | start by
considering two rival interpretations of the prohleof Kuhnian rationality and
introduce Simon's notion of satisficing. | then dioent how satisficing can be used to
interpret the notions of "paradigm” and "incommeabiity" in Kuhn's "Structure of
Scientific Revolutions" and discuss its implicasdior understanding scientific change,
rationality in theory-choice, relativism and progge

Chuang Liu
A Critique of the Deflationary View on Scientific &presentation

What is scientific representation (SR)? What aoelefs that we see frequently used in
science? To these and similar questions, Craige@ddlr and Jonathan Cohen (2006)
give a deflationary answer. They first separatedtestitutional questiorirom other
questions about SR, and then argue that a deftatioanswer is the only adequate
answer to such a question. The deflationary views saughly that anything can
represent anything else as long as it is propedgnected to the fundamental
representations (presumably mental states) of dtterl The proper connection is a
matter of use and convention. Such a view is atsdoesed to varying degrees by,
among others, Paul Teller and van Fraassen.

The view has its merit and place in our understamdif SR, but | argue in this
paper that it does not answer the constitutionalstjon. | first separate two different
readings of the question, one of which is indeeshvaned by the deflationary claim but
the other more important reading — according toctwhive ask “how we humans
represent the world around us, scientifically drestvise?” — goes far beyond that view.
Then | discuss the essential differences betweeonidc and conventional
representations (the latter includes linguisticrespntation). Without the differences,
deflationary view may be said also to be adequatéhie second reading. In the end, |
use an example of representation by a computerelikature to show that what SR
must depend on how we fundamentally represent.

Fabian Lausen
Heuristic Reductionism and the Concept of a ResdnaRirective

How do we assess the merits of metaphysical stamicen it comes to the impact they
can have on scientific progress? In my talk, | wishaddress this question by
introducing the concept of a research directivesé this concept as a methodological
tool for investigating the heuristic fruitfulnesd epistemological and ontological
claims which are notoriously elusive to empiriaagttng. This perspective is rooted in
Imre Lakatos’ conception of research programs legiads from it in significant ways.
Research directives are not judged by the theatetiod empirical progress they
exhibit in themselves, but rather by the way thap act as epistemic resources that
theories or explanatory paradigms can draw uponrebier, | stress that the
assessment of heuristic usefulness can often beugksd from questions concerning
the eventual empirical outcome of a specific apgnodn this sense, my talk focuses
less on the aspect of scientific progress thatamgd caricature as the “accumulation
of true statements.” Instead, | wish to emphadieeatspect of gaining new perspectives
and trying to integrate different approaches td-kebwn problems.

I will focus on a specific research directive thaall heuristic reductionism. This
directive mainly draws upon the principles of plegéism and part-whole-asymmetry
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and encourages the epistemic activities of constigiedentities between objects and
decomposing systems into their parts. | suggestheagretical concept as a fresh way
of looking at the reductionism debate without geftidrawn into the sometimes
excessively fierce debates between reductionigtaaatireductionists.
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Arianna Borrelli, Koray Karaca, Michael Stdltzner and Simon Friederich
Perspectives on Spontaneous Symmetry Breaking id Beyond the Standard Model

The idea of spontaneous symmetry breaking (SSB)ahagatus similar to that of
symmetry: both notions can be made intuitively asid#e with the help of everyday
analogies, such as a pencil balancing on its tgh then falling down in one specific
direction, but attempting to grasp their meaningmare detail leads into a maze of
mathematical formalisms and physical interpretaioBSB emerged as an explicit
concept in the 1960s and, after scoring its firsiccesses in the fields of
superconductivity and strong nuclear interactiongame to be employed across the
whole domain of solid state and patrticle physicsswell as in statistical mechanics,
unified field theory and cosmology. Best known tpds the spontaneous breaking of
electroweak symmetry in the Standard Model throtigh“Higgs mechanism”, which
purportedly “gives mass” to all its elementary pes.

Despite its increasing significance, SSB has lgrgetained a problematic notion
that cannot be fully grasped in terms of a singihmmatical structure or phenomenon.
This combination of universality and conceptualfidifities has rendered the notion
also an interesting theme for philosophers. WHike éxisting philosophical literature
has focused on the role of SSB in solid state gkyshe significance of its unifying
across sub-disciplines, and its impacts on thelogittal and epistemological features
of gauge theory, the contributions in our sessiepatt from the role of SSB within
elementary particle research and attempt to spdll some of the features which
contributed to its success as a many-layered, fpuipose method. This includes
critically assessing SSB’s multiple roles as mathtral structure, explanatory
strategy, textbook narrative, and methodological.tdhe research presented in this
session is part of a larger interdisciplinary pebjéEpistemology of the Large Hadron
Collider (LHC)” centered at the University of Wupts (Germany).

Jesus Zamora Bonilla, Stephan Hartmann, Ryan Muldon, J. McKenzie
Alexander and Gerhard Schurz
Modelling Social Aspects of Science

Though both formal philosophy of science and soefbktemology are fields with a
long tradition, there has been relatively littlevaoon research in the two areas. Formal
epistemology has applied logical and mathematicalst to abstract models that
attempted to represent the content of scientifewkedge, but much less to the actions
and interactions of scientists themselves. Sog@atemology has concentrated in the
analysis of empirical case studies and, or to thdetstanding of scientific processes
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with the help of sociological, anthropological @cgl-cognitive theories, but usually
not from a formal point of view.

In recent years, however, a growing new field afegech applying formal models
to epistemology problems which are essentially alois emerging. This paradigm
studies the social dimension of the pursuit of aogy true beliefs and requires
philosophical as well as sociological and econoaxpertise. The insights gained in
social epistemology are not only of theoreticaleigst; they also improve our
understanding of social and political processesthasfield includes the analysis of
group deliberation and group decision-making. Hoavesurprisingly little work has so
far been done on the epistemic properties of gdmliperation, belief aggregation and
decision-making procedures. To close this gapctmstruction and analysis of formal
models are especially promising as formal modellc@mbines representational
adequacy with instructive analytical results.

The papers presented in this symposium cover méyfollowing problems: (1)
the dynamics and properties of deliberation; (2) $bcial division of cognitive labour
and the evolutionary dynamics of research prograsnraad (3) the constitution of
groups of experts as the outcome of a processcdlgesearch.

Theories of Natural Kinds

Elena Casetta
Outlining a Unified Framework for Assessment of thigodiversity

In order to establish adequate conservation pglimethe maintenance of biodiversity,
biodiversity has to be understood and measuredpaasurement is commonly carried
out by counting the species taxa in a defined aja#ortunately, mainly because of the
so-called Species Problem, identifying and counsipgcies taxa is far less easy than it
might seem at a first glance.

Kevin de Queiroz in 1998 put forward a solutiontite Species Problem. Starting
from his insights, | would like to propose a unifimmetaphysical framework that aims
to take into account both species conceptualizafitbe definition of species) and
species delimitation (the over twenty criteria usedelimit species).

I will consider the traditional realist approachdpecies (the “carving nature at its
joints” approach) and | will argue that it is noble& to account neither for the
indeterminacy of temporal boundaries of species foorthe school-dependency of
identity criteria of species. Then | will outlineravised form of realism, Conventional
Realism, according to which the boundaries of gsetaxa are features imposed by a
set of species-directed practices on a substrataenup of individual organisms. |
will conclude that, by enabling us to account fbe tSpecies Problem in this way,
Conventional Realism can provide the understandimjthe assessment of biodiversity
with an effective metaphysical framework.

Samuli Péyhonen
Should | Split or Should | Lump? The Epistemic-To@&pproach to Scientific
Concept Formation

| investigate what | call thenechanistic theory of natural kindand thesplitting-
lumping modebf conceptual change suggested by the theory. @asler has recently
argued that the mechanistic theory collapses intoventionalism and does not solve
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the problem of finding natural kinds. | show thhistconclusion can be avoided by
adopting gperspectival realispositionthat makes the decision of whether to split or to
lump relative to the scientific discipline in quest Furthermore, by examining
Edouard Machery’s work on the notion of conceppsychology, | illustrate how my
epistemic-tool approacto natural kind concepts can incorporate the tspjiumping
model into a general framework of interdisciplin&knowledge production.

Miles MacLeod
What Kind of Kinds are Homologies? Studying Homolp§oncepts as Significant
Kinds

The purpose of this paper is to open up a new petisie on kind or grouping concepts
and their roles in the life sciences, by examinihigtinctions in their use and
application in research contexts that depart from ttaditional distinctions made by
natural kind categorisations. In this respect guas that phylogenetic and biological
homology concepts are best analysedigrificant kinds Homologies are similarities
shared due to common ancestry amongst organismgadfcular relevance to
understanding patterns and process of evolutiobanpgy. The significant and non-
significant kind distinction reflects a distinctidretween groupings considered likely
sources of reliablgroup-bound informatiomelevant to particular goals and those that
are used for different epistemic purposes. Applyirig concept of kind helps us better
understand the exact dimensions of dispute betweetwo homology concepts where
the goals are somewhat shared - as is the mettgdofgursuing these goals through
identification criteria for homologies that pick tostructures that seat and support
further generalisations. They disagree rather d@kiermost informative versus most
reliable ways of characterising homologous strugun order to achieve this, evoking
non-overlapping classes of homologies. As suchethmmcepts are not so easily
reconciled, nor can they be pictured as two sidesaroexplanans/explanandum
distinction. It also helps us see that it is theyvpursuit of evolution in terms of
significant kinds that is under challenge with thereasing discovery of homoplasy
(convergent similarity) in lineages.

Realism and Anti-realism I

Paul Hoyningen-Huene
The Ultimate Argument against Convergent Realismda8tructural Realism: The
Impasse Objection

For the sake of argument, three assumptions tletinrafact quite problematic are
conceded to convergent realism and structural smaliFirst, a theory space with a
metric can be defined containing the relevant secg® of theories. Thus we have a
precise framework when talking about theory congrog. Second, the convergence of
a sequence of theories can be diagnosed on the tfaai finite number of elements.
Thus we are able to make statements about theonyeogence even if the number of
theories in the sequence accessible to us is-finitieich is the case in real life. Third,
there is an actually convergent sequence of thearfese convergence we are able to
make sufficiently plausible on the basis of the \ab@ssumptions. The impasse
objection states that the limit theory may be satuslly different from the true theory.
This prohibits arguing for any sort of realism twe tbasis of a convergent sequence of
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theories. This objection hits also all those réslgho do not claim the existence of a
limit theory but nevertheless base their realismsome stability in the sequence of
theories, be it the stability of entities or thalslity of structures.

Simon Fitzpatrick
Doing Away with the No Miracles Argument: RealisrBmpirical Success and
Confirmation

Scientific realists assert that we have good redsobelieve that our current best
theories in mature sciences are typically approtetgarue. In recent decades, most of
the philosophical debate surrounding the plausybdf scientific realism has focused
on the adequacy of the “no miracles argument” (NMiyeed, it seems that most
contemporary realists and anti-realists have esdlgrntied the case for realism to the
adequacy of the NMA, sometimes even building ibitite definition of realism. My
aim in this paper is to argue that the kinds of emthat realists have had to make in
response to objections to the NMA—in particulag sorts of onerous claims that they
have had to make about the history of successfieteece and theoretical continuity in
mature sciences—demonstrate that it is mistakéhfam to let the debate be framed in
this way. The NMA actuallyveakengather than strengthens the realist cause. Instead
will argue that an adequate defence of scientdalism ought to focus on the specific
bodies of evidence that support our current bestribs, where the relevant notion of
“evidence” must transcend the crude predictive imstrumental notions of empirical
success at work in the NMA.

Paul Teller
Coherent Scientific Realism

Scientific realism, as it is traditionally understh is either vacuous or logically
incoherent. | explain a coherent reinterpretatioat,t once presented, is immediately
attractive and that is free of the metaphysicalasghat worry “anti-realists”.

Murat Bag
Natural Ontological Misrepresentation and Subtletiof Neo-Realism

Arthur Fine’s “Natural Ontological Attitude” (NOAJxims at finding a common
discursive ground on which realism and antirealcsmald come together. Fine believes
that NOA is a useful minimalist position in thatoenthis core position is adopted, the
realist and antirealist can add to it in accordawih their philosophical preferences.
While this middle-of-the-road attitude of NOA hasnse prima facie theoretical
attraction, it also suffers from certain probleragarding its suppositions about realism
and antirealism. According to Fine, while realisrsensitive to non-mental (objective)
aspects of the universe, antirealism places the hasip on the human-made
(subjective) aspects or components of knowledgehSgeneral statements about
realism and its rival can be conceded, but Fine sé&ms to associate realism with the
notion of some correspondence truth of a noumemadl kand antirealism with
behaviorism or intersubjectivity. This, howeveraisnisleading interpretation, and one
needs to take into account certain prominent ogto# and alethic views that have
been in circulation in order to appreciate the pwis of NOA. In particular, one has to
take into consideration how some significant Kamtimleas inform and affect
contemporary debates on realism and antirealispmio-semantic contexts.
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Formal Philosophy of Science I

Franz Huber
How to Confirm Counterfactuals

The similarity approach to counterfactuals (Staémak®68, Lewis 1973) gives a precise
semantics for counterfactuals, but says little abdww to empirically test
counterfactuals. The interventionist approach tonterfactuals (Woodward 2003) has
a story about how to empirically test counterfalstulaut that story does not square with
the semantics of the similarity approach. | wilisfi present a new semantics for
counterfactuals and then tell a new story of hovenapirically test counterfactuals. |
will conclude by showing under which conditions tineth-values of counterfactuals
can be reliably inferred.

Wolfgang Pietsch
The Limits of Probabilism

We argue that Bayesian probabilism is applicably tm phenomenological theories,
where conventions and empirical hypotheses carldaely separated, while it fails for
abstract theories like physics, where such a separas not feasible. The argument
proceeds as follows: First, it is pointed out tlkatentific theories always contain
conventions besides empirical hypotheses. Secdnd, argued that it constitutes a
category mistake to ascribe probability to convamdi Third, it is shown that in
abstract theories conventions and empirical hypathecannot be clearly separated.
These three premises allow to conclude that it tttoiss a category mistake to ascribe
probability to abstract theories and to abstracpotlyeses. Therefore, Bayesian
epistemology cannot provide a foundation for thehmeology of abstract sciences.

Peter Brossel
The Significance of Confirmation

The concept of Correlation is highly significant ®ayesian epistemology. This paper
focuses on the study of correlation. Section 2gressone particular simple correlation
measure which is the keystone for the philosophgoiénce and epistemology. More
specifically, section 2 shows how this correlatropasure is related to pivotal aspects
of scientific reasoning such as confirmation anel ékplanatory and unificatory power
of theories. The intimate connection between cati@h and scientific reasoning
evokes the question how correlation and truth el@ed. This question is answered in
section 3 of the paper. Section 4 outlines the egmsnces the presented results have
for epistemology and the philosophy of science feoBayesian point of view.
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Marcel Weber, Kenneth Waters, Steven French and Hgker Lyre
Where to Draw the Line Between What's Real and Uakén Biological Knowledge

Both realists and antirealists agree that somes mrscientific knowledge should be
interpreted realistically, while others shouldithat they disagree about is where it
should be drawn and how it should be understoothitnsymposium, French, Waters,
Lyre and Weber will consider where the line shdagddrawn in biological sciences, an
area which has hardly been considered in the nealisbate. French will argue that it
should be drawn between knowledge alstuicturesand claims abouibjects Waters
will draw the line in a somewhat similar place, bargue that what should be
interpreted realistically are claims abaafbjects and situated processesiot claims
about fundamental structures. Lyre will effectivdbwer the line as compared to
French, but keep it above that argued for by Watstsber will critically examine the
positions and arguments advanced by all three sseka if they can they can do justice
to scientific practice.

Wybo Houkes, Pieter Vermaas, Mieke Boon, Thomas Rdgn and Erik Weber
Technical Functions and Artefacts in Philosophy

Technical Functions: On the Use and Design of Adesf(Springer, 2010) by Wybo
Houkes and Pieter Vermaas, concluded efforts inpiggect The Dual Nature of
Technical Artifactsat providing an analysis of technical functionsd agiving a

characterisation of artefacts in engineering.

In Technical Functionsfunction ascriptions to artefacts are analyseairnsg the
background of artefact use and design. The usa aftafact is captured as the carrying
out of a use plan for the artefact. Design is se®r primarily — the development of
new use plans for artefacts and — only secondaritile description of the artefacts
themselves in blueprints and other instructionspi@mduction. A function can then be
justifiably ascribed to an artefact on the follogitinree conditions:

An agenta justifiably ascribes the physicochemical capatoty as a function to an

itemx, relative to a use plamp for x and relative to an accouf iff:

l. a believes thax has the capacity tg
a believes thatip leads to its goals due to, in pat capacity tog;

C. acanon the basis éfjustify these beliefs; and

E. a communicatedup and testified these beliefs to other agentsa or
receivedup and testimony that the desigmnas these beliefs.
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This account of technical functions is dubbed GE theory of functions, where |, C
and E refer to the existing intentionalist, causéd and evolutionary/etiological
approaches to functions.

The symposium consists of presentations by MiekenBdhomas Reydon and Erik
Weber, who will review the ICE theory of techniéahctions as presented Trechnical
Functionsand explore the status of technical functions amefacts in philosophy. The
symposium combines a retrospective author-meedisscapproach with an outlook on
future research in philosophy of technology.

Epistemic Virtues and Theory Assessment

Milena Ivanova
Can Theoretical or Intellectual Virtues Solve tha®blem of Underdetermination of
Theory by Data?

This paper challenges the appeal to theoreticéllasrin theory choice as well as the
appeal to the intellectual virtues of an agenteasling to unique choices. | argue that
theoretical virtues cannot justify the choice ofeamheory at the expense of another
theory and are therefore inconclusive in casehebry choice. | illustrate this point
with a discussion of the current problem of undexdeination in quantum mechanics
and show that each theory possesses importanesivitnich would justify choosing it
over its rivals. However, appeal only to theordtigeues is insufficient to resolve the
choice between them. | then turn to the employnaérintellectual virtues in theory
choice and argue that they are also insufficiergingle out one agent, who defends a
particular theory, and exclude another agent, difgnan alternative theory. My
suggestion is that the appeal to theoretical vértae well as the appeal to intellectual
virtues is inconclusive and cannot justify the atwpof one theory at the expense at
another. | argue that the inconclusiveness of emist virtues shows that their
employment is a misguided strategy as a solutidhégroblem of underdetermination
because in both cases the underdetermination feegho another level, failing to
determine a unique outcome of choice.

Kate Hodesdon and Kit Patrick
Is Theory Choice Using Epistemic Virtues Possible?

According to the popular ‘epistemic virtue accoufVA) of scientific theory choice,
we ought to choose between theories on the bagslseofepistemic virtues; empirical
fit, simplicity, unifying power etc. We present avgerful and highly general argument
against EVA: given plausible assumptions there aspossible rule that the EVA
supporter could use to aggregate each theory'sedrinto a non-cyclic ranking. Our
argument is based on an application of Arrow’s Taeg a result whose consequences
have been much discussed in the context of soakawme theory. The theorem has only
recently been applied to theorem choice in science.

We give a novel development for applications ofofwis Theorem that is more
appropriate for ranking epistemic virtues than #beccandidates. In typical uses of the
theorem, each epistemic virtue is assumed to besumea with the same depth of
information. However, in practice we measure défervirtues using different scales,
which provide greater or lesser degrees of infoimnain our presentation we show the
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affect of access to these different depths of mfdion about epistemic virtues and
map out this new landscape with basic diagramnpatiofs.

Harvey Siegel
Relativism and the Strong Programme Reconsidered

Relativism has had a bad name in philosophy eveedplato offered his famous self-
refutation arguments in thEheaetetusNevertheless, scholars of various orientations
have embraced and defended it. A particularly irtgsdarexample is that of the ‘Strong
Programme’ (SP) in the sociology of scientific kdeslge. In this paper | raise two
problems for SP: its fundamental argument for ngkan fails; and its relativism is in
tension with its insistence on its own scientifitatss. (1) SP’s basic argument for
relativism fails. Its key term, ‘transcendence’mat$ of stronger and weaker readings;
on the stronger reading its premises are falseparttie weaker reading the conclusion
does not follow. While it is true that we cannotdge from a ‘perspectiveless
perspective’, wholly independently of our conceptseheme, wesan ‘transcend’ our
schemes in the sense iatremental improvement! offer several examples of such
transcendence from the history of science.) (2)ti@eto SP is the claim thaglativism

is required for scienceBut | show that there is a deep tension betwd®s lativism
and its insistence on its own scientific statug. Kbally, | consider Bloor's (2004)
recent defense of SP, and argue that it does motome the difficulties just rehearsed.
In particular, | argue that it fails because itldaio upend the ‘epistemic/socially
constructed’ and ‘inductive/conventional’ distirais, the blurring of which is central
to Bloor’s case.

Vincent Ardourel
Strong Underdetermination of Theories by Data: Tkiase of Different
Mathematical Formulations of a Scientific Theory

One of the most discussed argument against scéterngflism stems from the
underdetermination of theories by observationah.datcording to a strong version of
this thesis, i.e. the strong underdeterminationthebries (SUT), any scientific theory
has an incompatible rival theory to which it is engally equivalent. While this thesis
is commonly viewed as a “highly speculative, unsamhiated conjecture”, Newton-
Smith claims there may still exist a real case 0T SAccording to him, the two rival
hypotheses “space and time are continuous” andcéspad time are merely dense” are
compatible with all actual and possible observatiaata. Therefore, he claims that
two theories of classical mechanics grounded osethwo rival hypotheses are strongly
underdetermined. In this paper, | claim that New&onith did not show a real case of
strong underdetermination of theories by data. intam that he is wrong in saying that
there are two rival scientific theories in his exde) and | show that there is only a
single theory with two different mathematical forations: a continuous formulation
and a merely dense formulation. | also show thatctse of two different mathematical
formulations of a single scientific theory is veggneral in science. However, | claim
that no consequence about scientific realism casiebdeced from such case.
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Pluralism and Reductionism

Stéphanie Ruphy
“Foliated” Pluralism: A Philosophically Robust Formof Ontologico-Methodological
Pluralism

The aim of this talk is to elaborate a “philosopliiz robust” form of scientific
pluralism that captures essential features of coptgary scientific practice largely
ignored by the various forms of scientific pluralis currently discussed by
philosophers. My starting point is Hacking’s concep style of scientific reasoning,
with a focus on its ontological import. | extend diang’s thesis by proposing the
process of “ontological enrichment” to grasp hove tbbjects created by a style
articulate with the common objects of scientificquiry. The result is “foliated
pluralism”, which puts to the fore the transdistipty and cumulative ways of
proceeding in science, as well as the historicaletision of the genesis of scientific
objects.

Robert Kowalenko
‘Styles of Scientific Thinking Can Kill’

lan Hacking's account of ‘styles of scientific tking’ attributes three distinct
properties to scientific ‘styles’ that, jointly, @unt to a type of social epistemic
relativism, as they obfuscate the distinction betwvescientific and non-scientific
thinking and preclude the external evaluation sfyde’s standards of truth. Drawing on
two historical examples—Paracelsus’ renaissance ianed and late mediaeval
witchcraft trials—as well as an extended contemporase study—the HIV/AIDS
epidemic in contemporary South Africa—I illustratee deleterious consequences of
adopting this theory in the public sphere. The BoAfrican case shows, | conclude,
that philosophers of science cannot wash their fiaffdthe demarcation problem, and
suggest ways to modify Hacking’s account.

Anjan Chakravartty
Realism about Scientific Taxonomy

This paper examines the metaphysics of classificaftiom the point of view of the

sciences, and more specifically, from the perspeatif scientific realism, the most
generous view of the epistemic credentials of ttienges. | argue that the default
assumption implicit in most treatments of realisonthe effect that the world comprises
a uniquely objective natural kind structure — texmic monism — is undermined by
modern scientific practice. | consider, and findntuag, two objections to this

contention: the claim that a plausible reductionigmders it void; and the claim that
scientific taxonomy may not describe the actuabkstructure of the world after all.

The rejection of these claims suggests that readisbut scientific taxonomy should be
pluralists, but our most detailed accounts of pisma are all forms of antirealism. |

present an account of pluralism for the realistthree parts: the first concerning
patterns of property distribution in the world; tleecond concerning levels of
ontological scrutiny which may profitably admit pfagmatic commitment only; and
the third concerning the use of dispositional cptean descriptions of systems of
scientific interest. | maintain that some versidthe first of these theses, which | label
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‘sociability-based pluralism’, is a requirementreélist pluralism. The latter two, which
| label ‘metaphysical nature-based’ and ‘manifestabased’ pluralism, involve further
commitments which the realist need not make, but miah to make, in light of their
explanatory value.

Henrik Thorén
What is an Interdisciplinary Problem?

Interdisciplinary research is sometimes distingedsifrom its disciplinary counterpart
by reference to the problems it solves. The ide#sha there is a certain class of
problems that are best, or possibly only, solvedirigrdisciplinary research. This
raises some philosophical concerns. For instanogy hAre such problems to be
categorized? Do they make out a genuine categopradlems as such, or are they
perhaps rather to be conceived of in terms of teeurces? There are some possible
issues to common construals of how such interdiseiry problems are to be
accounted for. Problems genuinely ‘between disogdi seem undetectable due to the
lack of a theoretical backdrop, a necessary comparfehaving the problem in the first
place. Another is that, following Kuhn, disciplinesnd to re-cast problems in their own
terms to make them available to disciplinary prabkolving procedures. Hence there
IS no guarantee that the solutions eventually predware reconcilable. In this paper a
three-fold taxonomy categorizing different kinds foblems is suggested; broad
problems, under-specified problems, and crossagutiproblems. Deploying this
taxonomy one can point to where in the researchgs® disciplines converge and in
what way. A model is suggested that can make safitbe notion of interdisciplinarity
as ‘integrative though boundary maintaining’ witbference to problems that shift
between disciplines. It is argued that this hasesmormative consequences for how
interdisciplinary research might be pursued and/at contexts and situations it may
be successful.

Philosophy of the Social Sciences

Yulie Foka-Kavalieraki and Aristides Hatzis
Economics, Evolution, and the Brain: From RationaChoice Theory to Ecological
Rationality

We believe that the theory of evolution can functas a metatheory for the “behavioral
sciences” (i.e., for the purposes of this papdrihe sciences that try to explain and
predict human behavior), conjoining them under timebrella of a general theory.
Economics is the first in line to claim and put good use such a unifying and
explanatory theory from evolution as it is concernwgth human judgment, decision-
making, reasoning and acting within environmentsaistrained choice, namely, it is
concerned with high level human cognition. In thisy, we will be able to account for
rationality as well, as long as we view the lattsra kind of an evolutionary adaptation
to a “transaction costs” environment. We thus sedogical rationality as a dynamic
process of an evolutionary adaptation activatettiwitne frame of changing biological
and socio-cultural surroundings and involving thecess of learning to deal with
obstacles in order to achieve one’s goals (samtigfypreferences). Evolutionary
psychology can offer us a theory for the historicalises of the brain’s states and
functions and in this way it can lead our researtllecision making and rationality
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toward the correct direction and at the same tincan be used to inform the economic
model by supplying a common pattern of basic pesfees. On the other hand,
contemporary cognitive psychology, neuroscience aeadrobiology can provide us
with the present causes of brain functioning aredrtechanisms of learning and brain
plasticity.

Thomas Uebel
Narratives and Action Explanation

This talk concerns the epistemological questiosediby the project of project of
providing causal explanations of actions, a proggatentral concern to the philosophy
of history and to much philosophy of social sciernvekat can assure us that the reasons
cited were causally effective as claimed? It wél d&rgued, first, that the problem faced
is in fact a two-fold one, since not only (i) a gen justification is required for claim to
have given a causal explanation, but also (ii)ec#ig justification for the claim that a
particular set of beliefs desires and intentioresy@tl the relevant causal role. Then it
will be argued, second, that the second of theselgma arises (a) independently of the
particular form of non-reductive physicalism adabt€b) independently of what
account of singular causal explanation is giver @) independently of how we think
of our mastery of the folk-psychological idiom irfhieh our explanations of actions are
typically given. Having located the problem, | theansider whether and how the
notion of narrative can offer any help: can nawediprovide the missing justification
for causal explanations of actions?

Uskali Maki
On the Performance of the Performativity Thesis

The idea that economics has a “performative” refehip with the economy has
become popular among many social scientists, stiggefor example that certain
models in finance theory “perform” financial markeind agent’s behaviour on those
markets. The idea has remained obscure in itsggaxintents and consequences. The
paper examines the notion from two points of vi¢gwat of the nature of the alleged
relationship itself; and that of its implicationsr fscientific realismFirst, | show that
while there are many important causal relationsvbeh economics and the economy,
these are not authentic Austinian relations ofqrengtivity (the latter types of relation
only appear as moments in the overall causal stre€). Using the term as an umbrella
for all such relations, sociologists of knowledge/é obscured their nature as well as
the difference between causal and constitutivdiosls. Second | show how scientific
realism about economics can be salvaged while iggahat the economy is partly
economics-dependent. | have suggested elsewlkkenntnis 2005) that scientific
realism should employ the notion of science-indeeece (rather than some generic
notion of mind- or representation-independence) ¢feen that social reality is not
science-independent at all, this must be furtheci§pd with a distinction between
causal and conceptual-constitutive science-indegresel If the connections between
economics and the economy were of the latter sorgntific realism would be in
trouble - but they are not, as the first part & angument shows.
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Jan Faye
How Do We Understand in Science?

In recent years philosophers have become inter@stgdestions concerning scientific
interpretation and understanding. Various authoesseh argued that scientific
understanding can be considered a skill. If we agktio Polanyi we see that possessing
a skill is to have “tacit knowledge.” Such a sudmes seems reasonable but is not
without problems. A skill cannot be ascribed a mat like true or false, it is a
practice that does not necessarily reflect a rollewving procedure. Skills seem always
to be functional. You must have the capacity tedmething particular in order for you
to have a certain skill. You must be able to realgome specific goal. But
understanding need not be functional in the sehae it has a practical purpose. |
therefore want to argue that understanding may gsee to skills and that skills are
based on understanding. Thus the concept of uraelisig is just as fundamental as
that of a skill.

In my talk I'll make a distinction betweetoncreteand abstract understanding.
Concrete understanding is embodied as a practiitlyeof action and perception and
by possessing tacit knowledge and, on the othed,halbstract understanding is the
result of a purely reflective, intentional capaastfythoughts. | shall argue that abstract
understanding has internalist conditions for sugcesereas concrete understanding,
even viewed internally, somehow involves an exitingvaluation. Abstract
understanding has not only internally accessiliterg but these are also transparent in
the sense that it is impossible to understand withonderstanding that one
understands.
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James McAllister, Jeff Kochan, Lisa Osbeck, Nancy 8Fsessian and Sabine Roeser
Emotion in Scientific Reasoning

In recent years, a growing body of influential wdnk philosophers, psychologists, and
neuroscientists of emotion has challenged the phegaassumption that emotion and
reason necessarily conflict with one another. Rbipters of science have, however,
been slow in responding to these developments rmmdiisuing their implications for
models of scientific reason. The contributors ts thymposium will take some first
steps towards exploring this exciting and stilgkly uncharted territory in philosophy
of science. In broad terms, all speakers call fare@onceptualization of scientific
reason so as to acknowledge an epistemic functboremotion. We challenge, in
particular, the view that emotion plays no rolethie justification of scientific beliefs
and procedures. Our individual analyses range timrtheoretical to the practical, our
conclusions from the descriptive to the prescrigtivhe aim of the symposium is not to
present a unified perspective, but to capture,ommes modest way, the deep and far-
reaching implications of modern emotions reseamhcbntemporary philosophy of
science. Topics covered in the symposium includg:tife role of emotion in theory
appraisal and the resolution of scientific dilemm@3 the role of emotion in securing
epistemic rights and establishing epistemic duitethe laboratory sciences; (3) the
importance of integrating emotional self-reflectiam the design process in the
engineering sciences, especially in high-risk prtgjeand (4) historical reflections on
why philosophers of science have typically resigtezitheme of this symposium, and
suggestions on how recent developments in epistgyainay help to mitigate their
worries.

Ontology and Structural Realism

Federico Laudisa
Can There be a Truly ‘Ontological’ Scientific Nataism?

It is often stated that scientific naturalism cavéd two main strands: amtological
one and arepistemic(or methodologicgl one, a principled distinction whose very
possibility we would like to question in this papén fact, (any reasonable form of)
ontological scientific naturalism imposes const®imn what should be properly
accepted as a genuine kind of entity-of-the-woflde decision on what is entitled to
belong to the class of the entities-of-the-worldwkver, depends necessarily on how
scientific theoriesaccount for natural phenomena. It seems theréf@ate‘'ontological’
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naturalism, to the extent to which it relies on tleems and structures adctual
scientific theories, is reallgpistemianaturalism in disguise.

Under this hypothesis, the decisions about the &ask the scope of a scientific
theory often presuppose a sortedplanatorynormativity — namely a sort of canon
concerning what constitutes a ‘legitimate’ explama{and what does not) — since there
often seems to exist no consensus on what theytiskould be designed for in the first
place. Along these lines, we will discuss the exiengb the area of the foundations of
quantum mechanics, in which there seems to be nwatatic straightforward way to
decidewhat there is in a quantum worldince the controversy concerns not only the
details of the several interpretations of the quantformalism, but also the very
explanatory task of the theory.

Mauro Dorato
How to Combine (And not to Combine) Physics and Ejghysics

In this paper | will argue in favour of the viewathf physics is to become a coherent
metaphysics of nature, it needs an “interpretatiofi interpretation of a physical
theory is a two-step process, as it amounts taffeying a precise formulation of its
ontologicalclaims (Sellars’ scientific image) and (2) a claaderstanding of how such
claims relate to the world of oexperiencgthe manifest image). In the first part of the
paper, | will criticize some prevalent approachedhe relationship between physics
and metaphysics, with some attention to the hisabtradition. In the second part | will
defend my main claim by presenting and discussig dase-studies, one taken from
Everettian quantum mechanics and the other froativetly.

Vincent Lam and Christian Wthrich
No Categorical Support for Radical Ontic Structur&ealism

Radical ontic structural realism (ROSR) maintaimst the world ultimately consists of
free-standing' physical relations without rel®&SRers have struggled to convert this
idea into a functioning metaphysics adapted to d&mmehtal physics because the
theories of the latter make overt reference toaibjelonathan Bain (2011) has recently
argued that category theory offers a suitable fraonke for formulating these theories
in a way which cleanses them of objects and thabzes the ROSRer's vision. To
make good on this claim, Bain considers the cagheotategory-theoretic extension of
general relativity. The claim that spacetime poants eliminated relies on the fact that
the algebraic counterparts of manifold points carye defined within the category-
theoretic framework. The trouble is that while ttleference to spacetime points is
indeed eliminated, this is not the case for any splaf objects whatsoever.
Furthermore, it seems as if category-theoretic tdatons prove to be impotent in
determining or describing the structure of partacuhodels of the theory, particularly
in a way that connects with experimental practiCategory theory gets a beautifully
general and unified handle on fundamental physitabries at the expense of being
blinded as to the structure of the objects of agaty--it can't see 'within' them. While
we consider the questions raised by Bain and theisns he offers to be of great
foundational value, we submit that the radical $tho'ti expect that invoking category
theory will alleviate —let alone resolve— her agfén
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Kerry McKenzie
‘Humean Structuralism’ About Laws

John Earman has recently described the lack ofermus on the nature of laws as “the
scandal in philosophy of science”, noting that ¢hital disarray on how laws ought to
be understood. Earman and Holger Lyre have recemdiyed to the disarray by
promoting a view of laws that is at once avowedlyré¢an and broadly ‘structuralist’.
While different proposals are offered by each, khemean aspect of both consists in
the presence of only categorical properties inrthespective supervenience bases,
while the structuralist aspect is evident in theight placed on invariance and
symmetry structure in their analyses. If such sg@mme were to prove successful it
may resolve a number of difficulties that plaguerenstandard Humean accounts of
law and furthermore it may do so in a satisfyingaturalistic fashion.

In this paper | will argue that our current undensting of categorical properties
(and by implication essentially dispositional praes) is wedded to a classical account
of law. As such, the notion of ‘categorical’ as eature of properties requires
fundamental revision before we can incorporatentib iany metaphysics of law post
quantum mechanics. | will further argue that ontés trevision is undertaken
fundamental properties fail to comply with eith&e tcategorical or the dispositional
designations. In light of this, | will discuss theospects for Humean metaphysics post
guantum mechanics and whether issues of modalitystincturalism should be
articulated in terms of the modal features of proes at all.

Theories of Natural Selection

Jonathan Everett
Evolutionary Theory and Thermodynamics: The Role $fatistics

This paper is a contribution to the debate abouéthdr natural selection and drift
explain evolutionary trends dynamically or statisly. The dynamical interpretation
treats evolutionary theory in a manner similar tbnian physics, in that it considers
evolution to be a theory of forces. On this intetption natural selection and drift are
forces, and causes, of evolutionary developmergueal evolutionary explanations that
cite natural selection and drift are taken to beseh explanations. The statistical
interpretation, though, treats natural selectiod dnft as statistical properties of an
ensemble of trial events and explains evolutiondeyelopments without appeal to
causes.

An interesting feature of this debate is that baittes appeal to thermodynamical
considerations to support their positions. | wiljae that this reflects their different
attitudes about the role of statistics in scieatifieories in general. The dynamical
interpretation treats statistics as merely accogntor uncertainty in a causal process,
whereas on the statistical interpretation it hasrttore complex role of permitting an
abstraction from the physical situation.

Appreciating the role that this disagreement altbeatrole of statistics in scientific
theories in general has to play in the debate awbether evolutionary trends should
be explained dynamically or statistically greatharfies the issue. In particular it
allows us to see that if drift is to play a meamihgxplanatory role in evolutionary
theory, then we must interpret the theory statdliic
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David Robert Crawford
Probability Measures and Biological Fitness

| examine two criticisms of the probabilistic progéy account of biological fithess
(PPF): that the PPF account makes fitness claiateltgous and that the PPF account
is incomplete because statistical measures areiptytiealizable. Following S.
Mitchell’s account of contingency in biological law argue that these criticisms
confuse two different types of contingency: stapitind strength. The stability of a
fitness claim reflects its spatiotemporal scopee $tiength of a fitness claim reflects its
indeterminism. The first criticism mistakenly inpeets any PPF-style fitness claim as
analogous to a conditional in the first-order pcatk calculus and misconstrues the
probabilistic operator as analogous to a predicatéhe consequent. This criticism
overlooks the fact that strength claims interpresbpbility measures in terms of
indeterministic laws. The second criticism intetpréhe multiple-realizability of
statistical measures as analogous to the multgaézability of ecological fitness
claims. The latter is a matter of stability, wherelae former is simply a reflection of
the flexibility of applied measures. Indeed, thatistical measures in question, like
mathematical expectation, are truncated versiorss Tdylor series approximation. It is
the probability measure this approximation measurasd not any particular
approximation, which serves as the focal measuréhi® PPF. | conclude that these
misconstruals of the PPF obfuscate a key virtud®fPPF approach, its interpretation
of stochastic processes in terms of strength, tabilgy.

Fridolin Gross and Cecilia Nardini
Is Natural Selection a Mechanism?

In this contribution we discuss whether naturakstbn is a mechanism in the sense
denoted by the “new mechanistic philosophy”. On opmion the debate so far has
focused too much on whether explanations in evarhatiy biology can be expressed in
the same terminology as that used, for examplejatecular biology. More important
than to look at the right definition would be totelenine whether the explanatory
strategies used by biologists in the respectidddidiffer in important ways.

To the extent that biologists are able to identtig causally relevant factors in
episodes of natural selection and go beyond a mdeseription of evolutionary
processes, it is unclear in what respect evolutioexplanations differ significantly
from those given in molecular biology.

On the other hand, we think that the idea of a geneinciple of natural selection,
often referred to as “the mechanism” common tarallvidual episodes of selection,
plays a different explanatory role, one that carmetcaptured in purely mechanistic
terms.

Our conclusion then is that it is sensible to déscsingle instances of natural
selection within the framework of mechanisms, Ihat there are important differences
when it comes to capturing the idea of naturalctigle as an abstract principle.

On a more general note, we argue that the casatofah selection provides a good
example to elucidate the relationship of mechamideas to different and perhaps more
traditional kinds of scientific explanation.
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Francis Cartieri
Is Neo-Darwinism in Crisis? Lamarck and Epigenetinheritance

Mere mention of the name “Lamarck,” a name that basome almost universally
derogatory among biologists, is enough to aroussilty. The reasons for this are
multiple and nebulous, but in large part it is bedid that evidence of Lamarckian
phenomena (the inheritance of acquired charactersgxample) counts as evidence
against Darwinism. This project seeks to establish thabldgists may suffer
misconceptions about the danger modern Lamarckiases pose to their research
programs, and that these misconceptions can inpiogress in understanding how
gene and environment interact to produce a rangehehotypes. In fact, it will be
argued that much of the hostility encountered bsnaeckian theses may be related to
an attitude, widely held among philosophers of rsme (famously Popper and
Feyerabend), regarding the need for research framkewo have strong, incompatible,
competitive alternatives. The argument here is siigh attitudes have been imported
into biology and have resulted in the perceptioat ttnodern Lamarckian theses are
always incompatible competitors with modern Daramtheses. A way forward will be
presented that accounts for the compatibility ofdera Lamarckian and Darwinian
theses in a way that does not compromise the tehetedern evolutionary theory.

Reduction and Idealization in the Physical Sciences

Nazim Bouatta and Jeremy Butterfield
Emergence and Reduction Combined in Infinite Sys&m

Emergence and reduction are compatible, despitevithespread "ideology" that they
contradict each other. We will develop this viewpoior two major examples from
physics: (i) phase transitions in statistical meots (i) symmetry breaking and
emergent symmetries in quantum field theory. Theranching theme is that the
reconciliation of emergence and reduction turnssobtle uses of infinite limits. We
will conceptually analyze, by discussing some dpeniodels, how the renormalization
group "controls" these infinite limits.

Mathias Frisch
Incantations of ‘Causation’ and Other Philosophic&ins, Or: Rehabilitating Ritz

This paper critically examines Earman’s recent stigation of the so-called “arrow of
radiation” and his review of the Einstein-Ritz d&ban this issue. | show that Earman
(like most commentators before him) misinterpratstein’s position and that Einstein
himself, in characterizing the classical electronedg radiation asymmetry, invoked
the very production-talk disparaged by Earmanehthrgue that Earman’s own appeal
to statistical considerations to explain the asytnynis guilty of what Huw Price has
called “the temporal double standard fallacy” asdiltimately unsuccessful. Finally, |
defend a causal account of the asymmetry agaimsidfes charge of being ill-defined.
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Ave Mets
Measurement Theory, Nomological Machine and Measnrent Uncertainties (in
Classical Physics)

According to the classical representational undedihg, measurement is the basis of
physical sciences by enabling numerical treatmentthe material reality: it is
comparing objects or phenomena according to sorasechattribute(s) and assigning
them numbers accordingly, thus reducing the problemnature to operations with
numbers. For this, a nomological machine is needaddeal one to guide experiment
design that enacts the purported fundamental maitiesth laws of phenomena, a
material one (laboratory, measuring instrumentsydad” nature’s properties and their
values for providing data and building phenomeniglaiglaws. Cartwright regards the
latter as pertaining to, and true about, the metevorld, the former as false for not
holding in real world situations, and hence phenmmnas idiosyncratic as occurring
only in restricted artificial laboratory conditiand/oodward, in contrast, regards stable
phenomena as pertaining to the world; and datajgbaffected by peculiarities of
material settings, as full of noise and uncertagind hence idiosyncratic.

| argue that (1) not only fundamental laws, bubaihenomenological laws lie;
moreover, measurement data — numerical relaticshs rot pertain to the properties of
the (laboratory) world independent of human un@eding of them, but both measured
attribute and its value are theory-borne, “noiseiny a genuine nature of the world;
and (2) therefore the (naive) representational iemeasurement and experimentation
doesn’t hold and should be replaced with a pradiased or pragmatic view.

lulian Toader
The Dappling Effects of Idealization

It has been recently argued that although the@fesdappled, in the sense that their
methods and laws are diverse rather than uniforne world is not, since
methodological and nomological diversity does natag ontological diversity. In this
paper, | criticize this argument from a structuealist perspective. More particularly, |
argue that idealizing procedures in quantum physecsmit the ontic structural realist
to the existence of a dappled world, but that a@gichl diversity should be conceived
of in modal terms.

Philosophy of Space and Time |l

Lisa Leininger
Presentism, Eternalism, and the Possibility of Teonal Becoming

In this paper, | argue that objective temporal Ib@iog can only be plausibly
accommodated within an eternalist framework. Thes@ntist (as well as growing block
proponents) accuse the eternalists of not haviag “domething extra” which allows
for the existence of temporal becoming, namely, shecessive addition of a slice of
reality (and, in the case of the presentist, sigieesdeletion of a slice of reality as
well), which serves as the basis of the claim thatgs “come into existence”. | hold
that the eternalist should not want this “somethergya” — ultimately, this “something
extra” is a component of the presentist (and grgwilock) account that the eternalist
can, and should, do without.
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| show that as a consequence of the Principle dfickant Cause, we are in the
uncomfortable position of holding that a futureigntust exist for a present entity to
be able to bring it about. It is clear that onle taternalist can make sense of this
situation, and | argue that this position is notus@omfortable after all. In fact, this
position better matches our everyday sense of teshpomecoming. We do not
experience things coming into existence from nahi&ntities do not pop into
existence; instead, there is a change in existeh@ event in one state to another
state.

Daniel Wohlfarth
A New View of “Fundamentality” for Time Asymmetriei;@ Modern Physics

| argue that the understanding of ‘fundamentaktybuld be changed in order to define
a ‘fundamental’ time direction in nature. This whle possiblewithout a not time
reversal invariant law and without typical boundagnditions (for example a low
entropy past).

Because: Suppose L is a fundamental dynamic equatio S(L) is the solution
space with dim(S(L))=n. | will argue that, if S(flfils
(i) There is no more than a countable collectigh)Sf subspaces of dimensions<m
such that: if f(te S(L) is time-reversible thedi: f(t) e S(L), and if f(t)e S(L) is not
time-reversible therv i: f(t) ¢ S(L).

(i) For time asymmetric solutions f&)S(L), the solution f(-ty S(L) refers to the same
physical world as f(t) does.
the time asymmetry in S(L) can be understood amdamental one.

I will argue that the solution space of the fundatak (in classical cosmology)
Einstein equation, under reasonable conditionssfit (i) and (ii). Thus, classical
cosmology seems to provide a ‘fundamental’ timarangetry.

Moreover | will show how and under which conditiome could use such a
‘fundamental’ time direction to deduce the arrowadiation in his understanding from
e.g. Frisch (2000), Jackson (1999) or Rohrlich B00Ve will see that we could do
that by deducing a time asymmetric energy flux,chihmefers to proper times, from the
fundamental asymmetry.

Henrik Zinkernagel
A Critical Note on Time in the Multiverse

The idea of a multiverse has recently become quiggular in modern cosmology.
According to some multiverse scenarios our univassesupposed to be just one
inflating bubble in an infinitely bigger and olderultiverse — with each component
expanding differently and having different physials. In this and related versions,
the multiverse thus purports to reject the commoisdem regarding modern
cosmology according to which asking what was betbes'big bang’ is considered as
meaningless as asking for what is north of the IN&tble. This talk will critically
examine the notion of a global time in the multsee a notion which underlies the
idea that some parts of the multiverse are oldan tithers.

In recent analyses of standard, single-universemotogy, it has been pointed out
that specific assumptions (the cosmological prilecgnd, in particular, the so-called
Weyl principle) regarding the distribution and nootiof matter must be made in order
to set up the cosmological standard model withadajl time parameter. Moreover, it
has been argued that the physics which supposedlyrides the very early universe —
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and in particular the supposed quantum nature oftemat this ‘epoch’ — may

undermine the mentioned assumptions and henceiquésé very definition of cosmic

time. Relying on these results, and examining werimultiverse scenarios, | will argue
that the prospects of identifying a physically wedfined notion of global time in the
multiverse are dim.

Matt Farr
On the Status of Temporal Unidirectionality in Phigs

| assess the thesis of temporal unidirectionalithat time has a privileged direction —
and its relation to physics. The first half consgda naturalist approach to temporal
unidirectionality implicit in the literature, in tas of a (physical) temporal orientation
on a relativistic spacetime. | consider the relatizetween time reversal and the
direction of time, and in particular the respectiokes that temporal orientation plays in
Malament's (2004) geometric time reversal, and arnkan’s (1974) and Maudlin’s

(2007) accounts of time direction. | argue thasthmles are significantly different, and
that contrary to several suggestions in the litemt a theory's requirement of a
temporal orientation does not in any obvious wagvgle epistemic access to the
existence of a physical temporal orientation.

The second half considers an alternative route wstifying temporal
unidirectionality by considering its role in phyaic explanations. | consider
unidirectional and adirectional treatments of tleeersibility paradox in statistical
mechanics, particularly concerning the Past Hypmsheand consider whether the
former have sufficient merit to provide an infererio the best explanation in favour of
temporal unidirectionality. | argue that this apgb to justifying temporal
unidirectionality, though more promising, is alssufficient.
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