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11l Congreso de Graduados de la SLMFCE

Ill Congreso Graduados area de Légica y Filosofia
de la Ciencia (Valencia, I-2 junio 2016) Salén de
Grados, Facultad de Filosofia y CC. Educacion,

Univ. de Valéncia
Programa
Miércoles | junio

12:00 — 12:15 Presentacion del Congreso

12:15-13:15  “Cognicién Ad Hoc y Estructura
Conceptual: Dos Nociones de Concepto en el
Marco de la Teoria de Prototipos” J. Vicente
Hernandez Conde (Univ. Pais Vasco). Comenta-

rista: Josep Corbi (Univ. Valéncia)

13:30 — 14:30 “Supervaluations and Horwich's
Fixed-Point Theory of Truth” Sergi Oms (Univ.
Barcelona). Comentaristas: Concha Martinez y

Matteo Plebani (Univ. Santiago de Compostela)

Comida

16:00 — 17:00 Conferencia Samir Okasha
(Bristol University, Reino Unido): “Darwin’s Argu-
ment Reconsidered”

[7:15 — 18:15  “Symbiosis research or why pre-
sent models of natural selection fail” Javier Suarez
(Exeter Univ., Reino Unido) — Comentarista: Cris-

tian Saborido (UNED, Madrid)

18:30 — 19:30  “Seleccién natural y complejidad”
Giorgio Airoldi (UNED, Madrid) — Comentarista:
Diego Rasskin-Gutman (Instituto Cavanilles de

Diversidad y Biologia Evolutiva, Univ. Valéncia)

19:45 — 20:45 Asamblea SLMFCE

Jueves 2 de junio

9:00 - 10:00  “Entrenching the epistemological
side of computer simulations: explanation and uni-

fication” Juan M. Duran (Universitat Stuttgart).
Comentarista: Maria Caamano (Univ. Valladolid)

10:15 — I'1:15 “Epistemological disjunctivism as
a solution for underdetermination-based skepti-
cism” Eduardo Martinez Zoroa (Univ. Barcelo-
na). Comentarista: Tobies Grimaltos (Univ.

Valéncia)

11:30 — 12:30 “Relevance Theory, grammar and
processing effort: how grammar diversity affects
the explicitness of utterances” Joan Gimeno
(Univ. Valéncia). Comentarista: Antonio Blanco

(Univ. Complutense Madrid)

12:45 — 13:45 Conferencia Samir Okasha
(Bristol University, Reino Unido): “Rationality

from a Biological Perspective”

15:30 — 16:30 “The causal structure of Evolutio-
nary Theory: the scope and limits of the force
interpretation” Victor Luque (Univ. Valéncia).

Comentarista: José A. Diez (Univ. Barcelona)

16:45 — 17:45  “Polisemia e infraespecificacion
semantica.” Marina Ortega (Univ. Pais Vasco).
Comentarista: Cristina Corredor (Univ. Vallado-

lid)

18:00 — 19:00 “How to fix what is said” Clau-
dia Picazo (Univ. Barcelona). Comentarista: Jordi

Valor (Univ. Valéncia)

Clausura del Congreso

El congreso esta financiado por la Sociedad de
Logica, Filosofia y Metodologia de la Ciencia en
Espana y por la Facultad de Filosofia y CC. Edu-

cacion (Univ. de Valéncia).
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Cronica de la lll Conferencia de Graduados de la SLMFCE

La Il Conferencia de Graduados de la Sociedad de Lo-
gica, Metodologia y Filosofia de la Ciencia de Espana
(SLMFCE) tuvo lugar en Valencia los dias | y 2 de junio
de 2016. Se desarrollo en el Salon de Grados de la
Facultad de Filosofia y Ciencias de la Educacion de la
Universitat de Valéncia y fue financiada por la SLMFCE
y la Facultad de Filosofia y Ciencias de la Educacién de

la Universitat de Valéncia.

La tercera edicion de la Conferencia de Graduados de
la SLMFCE fue la edicién con mas participantes hasta la
fecha. Fueron recibidas un total de 27 propuestas, de
las cuales se aceptaron 10 (el 37%). Hubo pluralidad
tematica, viéndose presentes en la conferencia las areas
(senalo entre corchetes el numero total de comunica-
ciones por area) de Filosofia de la Biologia [3], Filosofia
del Lenguaje [3], Epistemologia y Filosofia de la Mente
[2], Filosofia General de la Ciencia [I] y Filosofia de la
Logica

[1].

La Conferencia contdé con la presencia del ponente
invitado Samir Okasha (Bristol University, Reino Uni-
do), cuyo trabajo se ha centrado en la Filosofia de la
Biologia, la Epistemologia y la Teoria de la Decision.
Entre sus méritos destaca la obtencién en 2009 del
prestigioso premio Imre Lakatos por su monografia
Evolution and Levels of Selection (2006). Samir Okasha
ofrecié dos conferencias, tituladas “Darwin’s Argument
Reconsidered” y “Rationality from a Biological Perspec-

tive”.

En la apertura de la Ill Conferencia de Graduados, a
cargo de la presidenta de la sociedad, Concha Martinez,
y del representante del comité organizador local, Vale-
riano lranzo, se remarcé el objetivo fundamental de
este evento: favorecer que los jovenes investigadores y
recientes doctorados del drea den a conocer su traba-
jo. La estructura de cada sesion fue la acostumbrada en
ediciones anteriores: cada comunicacion de un joven
investigador va seguida de un comentario a la misma
por parte de un experto sénior en el area, con lo que
se pretende orientar y enriquecer la discusion poste-
rior. Por otro lado, la conferencia es una ocasion ideal
para que los investigadores de distintas universidades,

tanto espanolas como extranjeras, establezcan vinculos.

La primera de las comunicaciones fue llevada a cabo
por José Vicente Hernandez- Conde (UPV/EHU), y
versd sobre cuestiones del area de Epistemologia y

Filosofia de la Mente. La comunicacion, titulada
“Cognicion Ad Hoc y estructura conceptual: dos
nociones de concepto en el marco de la teoria de
prototipos”, empezd con la exposicion de las
principales concepciones de concepto: la inva-
riantista (los conceptos se identifican con cuer-
pos de conocimiento estable entre individuos y
tiempos) y la contextualista (muchos conceptos
dependen del contexto). A continuacion, el autor
presentd la nueva propuesta del marco de la cogni-
cion ad hoc, desarrollada por Daniel Casasanto y
Gary Lupyan, segun la cual no hay conceptos inde-
pendientes del contexto y todos los conceptos son
ad hoc. Desde esta perspectiva, cada instanciacion
de un concepto seria especificamente producida en
cada momento, a partir de la informacion contex-
tual disponible para el sujeto en ese momento. Con
respecto a la relacion entre esta propuesta y la
estructura de los conceptos, el autor defendid la
tesis de que una teoria de prototipos articulada
mediante un modelo dimensional basado en espa-
cios de similitud conceptual es la mejor manera de
dar cuenta de la estructura y la instanciacion de los
conceptos en el marco de la cognicion ad hoc. Este
trabajo fue comentado por Josep E. Corbi (Univ.
Valéncia), quien planted las diferentes dificultades
de mantener una posicién contextualista respecto

de muchos de nuestros conceptos.

A continuacion, Sergi Oms (UB) presentd su comu-
nicacion “Supervaluations and Horwich’s Fixed-
Point Theory of Truth”, la cual se inscribié en el
area de la Filosofia de la Légica. En su presentacion
expuso la teoria minimalista de la verdad de Paul
Horwich, la cual consiste en todas las instanciacio-
nes del esquema T “<p> es verdadera sii p” aplica-
do a proposiciones. El problema de esta propuesta
es que la presencia en la teoria minimalista de la
verdad de proposiciones que afirman su propia
falsedad la convertiria en inconsistente en el marco
de la logica clasica. Para evitar esta inconsistencia y
no tener que renunciar a la légica clasica, Horwich
restringié las instanciaciones del esquema T que
componen su teoria de la verdad. Para ello, apel6 a
una construccion similar a la propuesta por Saul
Kripke en “Outline of a Theory of Truth” (1975)

basada en el concepto de «fundamentaciony
[groundedness].

A lo largo de su exposicion Sergi Oms estable-
cid y evalué la estructura formal de esta cons-




Especial

Cronica de la lll Conferencia de Graduados de la SLMFCE

truccion planteada por Horwich. Como comentarista,
Concha Martinez (Univ. Santiago de Compostela) sena-
16 que podria argumentarse que ciertas restricciones
planteadas en la propuesta de Horwich hacen que sea
problematico entenderla como una propuesta minima-

lista.

La sesion vespertina de la primera jornada se
inici© con la primera de las ponencias ofrecidas
por Samir Okasha. En esta conferencia, titulada
“Darwin’s Argument Reconsidered”, Okasha analizé
desde una perspectiva moderna el estatus de uno de
los argumentos ofrecidos por Charles Darwin en El
origen de las especies. Se planteo la cuestion de si, tal y
como consideré Darwin, la teoria de la seleccion natu-
ral puede explicar por qué encontramos organis-
mos tan bien adaptados. La selecciéon natural no ha-
ce altamente esperable la adaptacion, ya que en general
no le concede una alta probabilidad; y por lo tanto no
satisface uno de los requisitos que Carl G. Hempel
consideraba necesarios para dar cuenta de un expla-
nandum. Pero, como han sefalado diferentes autores
por medio de contraejemplos, hacer esperable el ex-
planandum no es realmente una condicion necesaria
para la explicacion. La argumentacion desarrollada en la
conferencia culminé en la conclusion de que, a pesar
de no hacerla esperable, la seleccion natural es la me-

jor explicacion que tenemos de la adaptacion.

A continuacion, se presentaron dos comunicaciones
que trataban cuestiones relativas a la Filosofia de la
Biologia. En “Symbiosis research or why present mo-
dels of natural selection fail”, Javier Suarez (University
of Exeter, Reino Unido) presento el problema filosofi-
co en torno a la nocién de simbiosis. Por lo general, los
bidlogos entienden por simbiosis cualquier tipo de in-
teraccion biologica entre organismos de diferentes
especies. Javier Sudrez ofrecid una caracterizacion res-
tringida de la misma, entendiendo por simbiosis aque-
llas en las que hay adquisicion de un organismo por
parte de otro, y como, consecuencia de la interaccion
durante un largo periodo, surgen nuevas estructuras y
rutas reproductivas/metabélicas (las cuales no hubieran
surgido de otro modo), haciendo que la relacion sea
necesaria para al menos uno de los organismos. Res-
pecto de este tipo de relaciones de simbiosis, centrales
para la biologia evolutiva, el autor planteé que los dos
principales modelos actuales de Seleccion Natural (la
“concepcion heredada” y el modelo basado en interac-
tores y replicadores) no pueden dar cuenta ni de su
importancia, ni de su rol en la evolucion. Cristian Sabo-

rido (UNED, Madrid) llevé a cabo el comentario de
esta comunicacion y formulé diversas cuestiones acer-
ca de las relaciones de simbiogénesis y la necesidad de
formular un modelo de Seleccién Natural que eviden-

cie su relevancia.

Giorgio Airoldi (UNED, Madrid) presentd su trabajo
“Seleccion natural y complejidad”. Aunque hay con-
senso respecto a que el mecanismo de la Seleccion
Natural puede dar cuenta de la variedad de organis-
mos, no lo hay respecto a si puede explicar la comple-
jidad de los organismos. Para abordar esta segunda
cuestion, Giorgio Airoldi parte de la clasificacion de
hechos evolutivos propuesta por Massimo Pigliucci,
quien distingue entre Heritability (variacion de
frecuencias genéticas), Evolvability (hechos evoluti-
vos que dependen de la arquitectura genética y de
constricciones del desarrollo, y afectan a la adaptacion
a largo plazo y a la exploracion del espacio fenotipico
mas alla de la mera recombinacion de rasgos actuales)
e Innovation (hechos evolutivos que conllevan la su-
peracion de constricciones genéticas y de desarrollo,
y producen novedades fenotipicas relevantes). Las
concepciones unidimensionales de la complejidad,
aquellas que solo atienden a la optimizacion de la efi-
cacia, solo pueden dar cuenta del incremento de la
complejidad en los hechos evolutivos del nivel Herita-
bility. En su intervencion, el autor expuso la tesis de
que para medir adecuadamente la complejidad en to-
dos los niveles de hechos evolutivos, no basta con
fijarse en la optimizacion de la eficacia (no es suficien-
te con apelar a la Seleccion Natural), sino que también
es necesario prestar atencion a la robustez (capacidad
de un sistema para mantener sus funciones frente a
perturbaciones internas y externas). El comentarista,
Diego Rasskin-Gutman (Instituto Cavanilles de Diver-
sidad y Biologia Evolutiva, Univ. Valéncia), sehal6 la
relevancia de tener en cuenta la capacidad evoluti-
va a la hora de medir la complejidad y la importancia
de clarificar la relacion entre este rasgo y la eficacia y

la robustez..

La primera jornada de la Il Conferencia finalizo
con la celebracion de la asamblea de la Sociedad de
Logica, Metodologia y Filosofia de la Ciencia de Espa-
na, a la cual asistieron tanto miembros de la junta di-

rectiva como socios de la SLMFCE.

La segunda jornada se inicié con la presentacion de la
comunicacion “Entrenching the epistemological side of
computer simulatios: explanation and unification”,
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centrada en temas propios de la Filosofia General de la
Ciencia, a cargo de Juan M. Duran (High- Performance
Computing Center Stuttgart, Universitat Stuttgart). El
autor defendio la posibilidad de entender las simulacio-
nes computacionales como explicaciones. Para ello,
apel6 a la concepcion unificacionista de la explicacion
desarrollada por Philip Kitcher y plante6 que las simula-
ciones pueden entenderse como explicaciones de tipo
unificacionista en las que el explanans esta constituido
por el modelo de simulacion mismo y el explanandum
por el resultado de la simulacion computacional. Aun-
que senalé que para poder sostener adecuadamente
esta interpretacion es necesario adaptar a las simulacio-
nes la nocién de comprensién como unificacién de una
pluralidad de fenomenos. El autor indicé que una limita-
cién de su propuesta es que, aunque se ajusta a las si-
mulaciones computacionales basadas en ecuaciones, no
puede dar cuenta de otros tipos de simulaciones
computacionales (como las basadas en agentes) con
metodologias distintas. Este trabajo fue comentado
por Maria Caamano (Univ.Valladolid), quien planted
la importancia de establecer una comparativa entre
esta propuesta y la interpretacion de las simulaciones

computacionales como experimentos.

Seguidamente tuvo lugar la charla de Eduardo Martinez
Zoroa (UB), titulada “Epistemological disjunctivism as a
solution for underdetermination-based skepticism”. En
esta comunicacion, Eduardo Martinez abordé las para-
dojas y los argumentos escépticos basados en el princi-
pio de subdeterminacion. En ellos se apela a escenarios
en los cuales el agente, a pesar de ser masivamente
enganado, tiene experiencias subjetivamente indistingui-
bles de aquellas que tiene ordinariamente, para senalar
la falta de justificacion de muchas de nuestras creencias.
Centrando el andlisis en el escenario clasico del cere-
bro en la cubeta, el autor planted que el disyuntivismo
epistemologico puede ser utilizado para resolver las
paradojas escépticas basadas en el principio de subde-
terminacion y refutar los argumentos escépticos basa-
dos en este principio. La idea basica del disyuntivismo
epistemologico es que en un caso optimo de percep-
cion el agente tiene un respaldo epistémico factico
(tener respaldo epistémico perceptivo de p implica la
verdad de p) y reflexivamente accesible (uno puede
saber que obtiene este respaldo epistémico por la mera
reflexion). Esta consideracién permite distinguir los
casos ordinarios de percepcion (los cuales son opti-
mos) de los casos de mala percepcion o no percepcion;
ya que en ellos, a pesar de que son subjetivamente in-
distinguibles de la percepcion ordinaria, no se da este

tipo de respaldo y no son 6ptimos. Tobies Grimal-
tos (Univ. Valéncia), quien llevé a cabo el comenta-
rio de esta comunicacién, conecto la propuesta de
Eduardo Martinez con otras paradojas escépticas
similares a la del cerebro en la cubeta y sefalo difi-
cultades adicionales para las posturas escépticas

radicales.

La tercera intervencion de la jornada corrié a car-
go de Joan Gimeno Simo (Univ. Valéncia), con la
comunicacion “Relevance Theory, grammar and
processing effort: how grammar diversity affects
the explicitness of utterances”. La teoria de la rele-
vancia se basa en el Principio de Relevancia,
seglin el cual todo acto ostensivo de comunica-
cion comunica la presuncion de su propia relevan-
cia optima. Un estimulo es éptimamente relevante
si conduce al oyente a inferir el nUmero maximo de
asunciones relevantes con el menor esfuerzo de
procesamiento. Los tedricos de la relevancia sos-
tienen que todo hablante que quiera comunicar un
conjunto de asunciones por medio de una declara-
cion codificara solo la informacién minima requeri-
da para que el oyente lo entienda. Seglin esta teo-
ria, la relevancia y el esfuerzo de procesamiento
son los dos principales elementos de los que de-
pende la explicitaciéon de un enunciado. En su co-
municacion, Joan Gimeno cuestiond esta considera-
cion y planted que en muchas ocasiones la gramati-
ca de la lengua empleada juega un papel mas impor-
tante a la hora de determinar el grado de explicita-
cion adecuado. Para respaldar su tesis apelo a
ejemplos de diferentes lenguas (espanol, inglés,
chino, italiano,...), evidenciando asi que no se trata
de un fendmeno aislado de una gramatica en con-
creto. El comentario corrié a cargo de Antonio
Blanco (Univ. Complutense de Madrid), quien des-
tacé la originalidad de la propuesta y planted la
conveniencia de conectarla con otras investigacio-
nes acerca de la diversidad y la relatividad lingliisti-

cas.

La sesion matutina de la segunda jornada finalizé
con la segunda de las conferencias ofrecidas por
Samir Okasha, titulada “Rationality from a Biologi-
cal Perspective”. Versé sobre la relacion entre el
concepto de adaptacion y el de racionalidad. Al
respecto, Okasha defendié que entender la adapta-
cion como protorracionalidad es, a pesar de sus
limitaciones, una idea viable. Apelé a la clasificacion
de Alex Kacelnik, quién distingue tres tipos de ra-
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cionalidad: filoséfica y psicologica (PP-racionalidad),
bioldgica (B-racionalidad) y econémica (E-racionalidad).
La ponencia concluyé con la idea de que la interpreta-
cion de la adaptacion como protorracionalidad, vincula-
da a la nocién de B-racionalidad, permite dar cuenta
del uso de terminologia intencional en la conducta eco-
logica y de por qué los modelos de eleccion racional

tienen aplicaciones bioldgicas.

La tarde del segundo dia comenzo con la comunicacion
“The causal structure of Evolutionary Theory: the sco-
pe and limits of the force interpretation” de Victor |.
Lugue (Univ. Valéncia). En esta comunicacion, centrada
en el campo de la Filosofia de la Biologia, el autor abor-
do la estructura causal de la teoria de la evolucion.
Expuso la analogia de fuerzas planteada respecto de la
teoria de la evolucion y el debate en torno a como
encajar la deriva en ella. A este respecto, senalé las
dificultades de entender la deriva como una condicion
de fondo y la conveniencia de entenderla como un fac-
tor evolutivo. Finalmente, defendié que para establecer
adecuadamente la analogia de fuerzas respecto de la
teoria de la evolucion es necesario entender las fuerzas
evolutivas como difference-makers e introducir entre
las condiciones de fondo lo que él denomind el
“Principio de Estasis”. Este principio fue definido de la
siguiente manera: un sistema evolutivo en el que no hay
ningun difference-maker (seleccion, deriva, migracion,
mutacion,...) permanecera en estasis (no experimenta-
ra ningin cambio). En su comentario José A. Diez (UB)
senald la conveniencia de desligar la definicion del Prin-
cipio de Estasis del concepto de factor evolutivo enten-
dido como difference-maker, para evitar problemas de

analiticidad.

Las dos ultimas comunicaciones se ocuparon de la Filo-
sofia del Lenguaje. En la primera de ellas, “Polisemia e
infraespecificacion semantica”, Marina Ortega Andrés
(UPV/EHU) presenté la diferencia entre polisemia (los
significados de las diferentes palabras estan relaciona-
dos) y homonimia (los significados de las diferentes
palabras no estan relacionados), y expuso las diferentes
explicaciones de la polisemia defendidas en la actuali-
dad: la tesis de la enumeracién de sentidos, la teoria
del léxico generativo y la teoria de la relevancia. A con-
tinuacién, tomando como punto de partida la teoria del
léxico generativo (la polisemia se forma a través
de mecanismos generativos que ocurren dentro del
léxico a partir del significado mas comun del tér-
mino a otros sentidos que se superponen) desarrolla-
da por James Pustejovsky, defendid la consideracion de

los conceptos como complejos (que contienen los
distintos sentidos de la palabra polisémica), generati-
vos e influenciados por el contexto y la informacion
extralingtiistica del mundo. Cristina Corredor (Univ.
Valladolid), en su detallado comentario, planted cues-
tiones relativas a los ejemplos utilizados por Marina
Ortega (principalmente el verbo inglés bake) y senald
la importancia actual de la teoria del léxico generati-

Vo.

En ultimo lugar, Claudia Picazo Jaque (UB) presentd
una comunicacion titulada “How to fix what is said”.
La autora expuso los diferentes tipos de propuestas
que buscan determinar qué es lo que se ha dicho: las
centradas en el hablante (el contenido de una declara-
cion depende de lo que el hablante intenta comuni-
car), las independientes de los interlocutores (el
contenido de una declaracion depende del signifi-
cado lingtiistico junto con algunos parametros objeti-
vos del contexto de uso) y las centradas en el intér-
prete (el contenido de una declaracién depende de
como es plausible o razonable interpretarla). Poste-
riormente senalo las dificultades que encuentran estas
perspectivas en su aplicacion, y planted la convenien-
cia de un modelo mixto basado en la idea de que las
condiciones de satisfaccion de un predicado estin
determinadas por la actividad en juego. Algunas de las
ventajas de este modelo son que la distincién entre lo
que el hablante dice y lo que quiere decir no es bo-
rrosa, y que lo que es dicho coincide con una inter-
pretacion razonable, la cual hace responsables a los
hablantes y justifica ciertos cursos de accién. El co-
mentario de esta comunicacion corrié a cargo de Jor-
di Valor (Univ. Valéncia), quien planteé la posibilidad
de responder a las dificultades de las actuales pro-
puestas sobre como determinar lo que se ha dicho,
por medio de la construccion de un modelo pluralista

que las articule y aplique en cada caso una de ellas.

En la clausura de la Conferencia, la presidenta de la
sociedad y el representante del comité organizador
local agradecieron el trabajo de los diferentes partici-
pantes en la conferencia y subrayaron la relevancia de

eventos como este, dirigidos a jévenes investigadores.

Saul Pérez-Gonzalez

Universitat de Valéncia
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Cognicion Ad Hoc y Estructura
Conceptual: Dos Nociones de Concepto

en el Marco de la Teoria de Prototipos

José V. Hernandez-Conde
Universidad del Pais Vasco
jhercon@gmail.com

RESUMEN: Recientemente Casasanto y Lupyan (2015) han
sostenido que no hay conceptos independientes del contexto:
todo concepto seria construido ad hoc en el momento de su
instanciacion. En este articulo muestro que el marco de la
cognicion ad hoc puede caracterizarse mediante una teoria de
espacios de similaridad conceptual, y distingo dos nociones de
concepto asociadas a diferentes etapas de su ciclo de vida
(almacenamiento e instanciacion). Este modelo relne virtudes
de enfoques antagénicos: (a) invariantista: la estabilidad del
con-cepto almacenado permitiria registrar nueva informacion;
y (b) contextualista: la dependencia contextual del concepto

instanciado explicaria nuestra capacidad de adaptacion.

PALABRAS CLAVE: Conceptos, Cognicion ad hoc, Contexto,
Teoria de prototipos

|. Introduccién

Los conceptos juegan un papel fundamental en procesos cog-
nitivos tales como categorizacion, inferencia, aprendizaje,
memoria, etc. Por lo general se los identifica con cuerpos de
conocimiento sobre los miembros de una cierta categoria,
razén por la cual la nocion de concepto es clave en las teorias
del conocimiento y el comportamiento, para explicar como
los sujetos clasifican distintos objetos, y realizan generalizacio-
nes. En este trabajo mi punto de partida sera que los concep-
tos son herramientas cognitivas empleadas por nuestras men-
tes en categorizaciones, pues cualquier otra tarea cognitiva
(inferencias, resolucion de problemas, toma de decisiones,
etc.) esta sustentada por unas categorizaciones previas.

Mi presente discusion se centra en el grado de dependencia
contextual que puede atribuirse a nuestros conceptos. Con
tal propdsito presentaré primero las posturas contextualista
e invariantista, como principales propuestas en cuanto a ese
grado de dependencia contextual. Mas tarde introduciré el
marco de la cognicion ad hoc propuesto por Casasanto y
Lupyan (C&L), en torno a la tesis de que todos los conceptos
dependen del contexto, asi como cual es su principal limita-
cion, a saber, su no-articulacion en torno a una teoria concre-
ta sobre la estructura de los conceptos. Tras ello, argumenta-
ré a favor de la posibilidad de articular el marco de la cogni-
cion ad hoc mediante una teoria de prototipos caracterizada

en términos de espacios de similaridad conceptual, e
identificaré cuatro posibles fuentes de dependencia con-
textual. Sobre la base de esa propuesta distinguiré dos
nociones de concepto, que identificaré con etapas dife-
rentes de su ciclo de vida: (l) conceptos almacenados, o
informacion almacenada por nuestro sistema cognitivo
de modo persistente; (2) conceptos instanciados, resultan-
tes de procesos cognitivos tales como categorizacion,
inferencia, etc. Esta propuesta reine muchas de las virtu-
des de los enfoques invariantista y contextualista, dejan-
do de lado la cuestion de cémo es posible la mutua com-
prension de los mensajes intercambiados por los inte-
grantes de una conversacion.

2. Conceptos y dependencia contextual: invariantismo vs.
contextualismo

La vision tradicional identifica los conceptos con cuerpos
de conocimiento estables entre individuos y tiempos.
Esta concepcion invariantista (Machery 2009), permite
explicar tanto la acumulacion de conocimiento por parte
los individuos, como su capacidad para comunicarse con
otros sujetos:

-Si los conceptos no fuesen estables para un mismo sujeto
S, entonces no habria nada que proporcionase la
continuidad que necesitaria un concepto C para
almacenar nueva informacién sobre él (pues no
habria modo de reconocer nuevas instancias de
Q).

-Si los conceptos no fuesen estables y compartidos entre
los interlocutores de una conversacién, entonces la
mutua comprension de los mensajes intercambia-
dos no seria posible (pues el oyente podria inter-
pretar un término T de modo distinto a lo signifi-
cado por el hablante).

Otros autores sostienen que muchos conceptos depen-
den del contexto, en el sentido de que son constructos
creados al vuelo de modo especifico en cada ocasion
(Barsalou 1993; Sperber y Wilson 1995; Carston 2002;
Prinz 2002; Malt 2010). La con-cepcion contextualista
permite explicar la adaptacién del comportamiento ante
entornos cambiantes.

3. Marco de la cognicion ad hoc

Recientemente, C&L (2015) han propuesto una atractiva
tesis: no hay conceptos independientes del contexto, esto es,
todos los conceptos son conceptos ad hoc. De ser asi,
cada instanciacién de un concepto seria generada al vue-
lo, de manera especifica para cada ocasién en funcion de
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la informacion contextual disponible en ese momento.

Estos autores argumentan que la aparente estabilidad de los
conceptos es solo debida a los rasgos compartidos por sus
diferentes instanciaciones, pero que en realidad no hay nada
invariante a todos ellos, en linea con la conclusion de Witt-
genstein (1953: §66-100) en su discusion de los parecidos de
familia para el término "juego” (contraria a la existencia de un
conjunto de propiedades comunes a las entidades referidas
con ese término).

C&L sostienen que, siendo el estado cognitivo del sujeto
parte de su contexto, y estando el cerebro en continuo cam-
bio, eso implica que los conceptos de los sujetos son intrinse-
camente variables. Por ello afirman que los conceptos sélo
existen en el preciso instante en que son instanciados, es
decir, cuando son empleados por un sujeto para categorizar,
comunicarse, realizar inferencias, etc.: "Concepts are not
something we have in the mind, but something we do with the
mind." (C&L 2015: 546)

No obstante, C&L centran su trabajo en la cuestion de la
instanciacion de conceptos, dejando de lado el problema de
qué estructuras cognitivas pueden sostener esas instanciacio-
nes. Sin embargo, para poder aceptar el marco de la cogni-
cion ad hoc ambas cuestiones (instanciacion conceptual y
estructura conceptual) requieren la misma atencién, por lo
que una detallada explicacion de esa estructura conceptual
resulta necesaria.

En la dltima parte de este trabajo muestro que los procesos
cognitivos en los que reconocemos conceptos (instanciacién
conceptual) y la informacion almacenada que dichos procesos
instancian (almacenamiento conceptual) pueden verse como
dos etapas distintas del ciclo de vida de un concepto. Sin
embargo, antes de abordar esa cuestion veremos como el
marco de la cognicion ad hoc puede articularse mediante la
teoria de prototipos.

4. Teoria de prototipos (y espacios de similaridad conceptual)

La teoria de prototipos nace con el propdsito de explicar los
fenéomenos de tipicalidad identificados en muchos conceptos
(Rosch y Mervis 1975; Rosch 1978), algo que no era posible
con la teoria clasica (en la cual los conceptos se definian en
términos de condiciones necesarias y suficientes). Para la
teoria de prototipos los conceptos son prototipos, esto es,
representaciones cuya estructura codifica informacién esta-
distica sobre las propiedades que suelen tener los miembros
de su categoria. En su version mas general (modelos dimensio-
nales) algo sera clasificado bajo un concepto si posee en cier-
to grado un numero suficiente de las propiedades asociadas a
ese concepto. Por tanto, la pertenencia de un objeto a un
cierto concepto se determina en funcién de la similaridad
existente entre ese objeto y el prototipo asociado al concep-
to en cuestion (la cual se determina en virtud de las propie-
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dades compartidas por ambos).

Si los objetos y los prototipos de los conceptos se localizan
en un espacio geométrico cuyas dimensiones fuesen las
propiedades constitutivas de los conceptos relevantes (en el
contexto considerado), estariamos ante una teoria de espa-
cios de similaridad conceptual (Churchland 1989; Gardenfors
2000).

TEORIAS DE ESPACIOS DE SIMILARIDAD CONCEPTUAL

Las teorias de espacios de similaridad conceptual conciben a
la mente como un hiperespacio representacional donde las
dimensiones representan como los objetos pueden diferir,
los puntos representan objetos, las regiones representan
conceptos, Yy las distancias son inversamente proporcionales
a la similaridad entre objetos y conceptos (Gauker 2007).

Por tanto, un objeto sera categorizado bajo un concepto si
y solo si sus valores en cada dimension producen una n-
tupla que cae dentro de la region asociada a ese concepto.

Los prototipos asociados a los conceptos resultan de gene-
ralizar las propiedades de los objetos escogidos como
miembros tentativos de cada categoria, mediante un proce-
so de maximizaciéon de semejanzas (o minimizacion de dis-
tancias), entre los objetos evaluados y los prototipos provi-
sionales. Las fronteras de las regiones conceptuales podrian
resultar de un teselado de Voronoi del hiperespacio con-
ceptual que tomase como entrada los prototipos de los
conceptos relevantes.

DISTINCION ENTRE PROTOTIPOS Y REGIONES CONCEPTUALES
Ahora bien, aunque prototipos y regiones conceptuales
(cuando estas regiones conceptuales proceden de un tesela-
do de Voronoi) son nociones interdefinibles (pues dado
cualquiera de ellos puede determinarse univocamente el
otro), mi tesis es que la informacién almacenada por nuestro
sistema cognitivo de los conceptos son sus prototipos, y no
sus regiones y/o fronteras asociadas, puesto que:

-Lo que resulta de generalizar ejemplares de un concepto es
un prototipo, no una region.

-Para categorizar sélo se necesitan son los prototipos de los
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conceptos relevantes.

-Requiere menos memoria almacenar un prototipo que una
region conceptual.

COGNICION AD HOC EN LA TEORIA DE PROTOTIPOS

Veamos ahora cémo tendria lugar la instanciacion de un con-
cepto en una teoria de espacios de similaridad conceptual. En
estas teorias la similaridad es inversamente proporcional a la
distancia entre los objetos (y/o prototipos), la cual podria
estar dada por la distancia Minkowski entre dos objetos (y/o
conceptos) Ay B, en donde xM representase el valor de la i-
ésima dimension asociada al objeto/concepto Y:

o i»
d(4,B)=| Y w|xi4 - x|

i=1

El parametro p determina el tipo de métrica (si p=1I la métri-
ca es city-block; si p=2 la métrica es euclidiana). Ademas, pues-
to que cada dimension podra contribuir de modo distinto a la
similaridad, los pesos w; daran cuenta de esa posible distinta
contribucioén.

La anterior expresion se corresponde con las distancias Min-
kowski ordinarias. Sin embargo, esas distancias podran ser
distintamente ponderadas conforme a diferentes criterios.
Por ejemplo, los pesos podrian ser funcién del nimero de
ejemplares en base a los que se determiné el prototipo aso-
ciado a cada concepto. En tal caso, la distancia-de-
comparacion entre un objeto O y un concepto C, (con proto-
tipo p ), referida como d,(O0, Pg.), podria expresarse bajo
un esquema de ponderacion multiplicativa (Okabe et al. 1992:
119-134):

d;,(0,P,)=u,d(O,P,)

Por tanto, la categorizacion de un objeto O bajo uno u otro
concepto tiene lugar mediante un proceso cognitivo que eva-
la las distancias de O con respecto a los prototipos de todos
los conceptos relevantes (en un contexto dado), tras lo cual
O se clasifica bajo el concepto mas proximo (es decir, mas
semejante a 0). Es en procesos cognitivos como el anterior
en donde tiene lugar la instanciacién de los conceptos, una
instanciacion que suele consistir en la evaluacion de la simila-
ridad de un objeto frente a un grupo de conceptos relevan-
tes.

En un modelo como éste existirian al menos cuatro factores
que pueden hacer que la instanciacion de los conceptos de-
penda del contexto, a saber: (i) conceptos relevantes, (i) tipo
de métrica p, (iii) importancia de las dimensiones w, y (iv)
ponderacion de los conceptos u,. La razén es que cualquier
variacion en alguno de estos factores contextuales producira
un teselado distinto del hiperespacio conceptual y, conse-
cuentemente, instanciaciones distintas de los conceptos con-
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siderados. De este modo, la teoria de prototipos (concebida
como un espacio de similaridad conceptual) puede dar per-
fecta cuenta de la tesis principal defendida por C&L, a saber,
que todos los conceptos son ad hoc (es decir, que la instan-
ciacion de todo concepto depende del contexto en el que esa
instanciacion ocurre).

5. Ciclo de vida de un concepto: almacenamiento vs. instancia-
cion

Mi tesis final es que deben diferenciarse dos nociones de
concepto: (a) concepto almacenado o informacion registrada
por nuestro sistema cognitivo con respecto a una cierta cate-
goria; y (b) concepto instanciado, asociado con la instanciacion
de parte de la informacion almacenada para el caso de un
contexto concreto.

CONCEPTOS ALMACENADOS

En una teoria de prototipos articulada en torno a espacios de
similaridad conceptual la Unica informacion que precisa ser
almacenada por nuestro sistema cognitivo es la localizacion
de los prototipos asociados a cada concepto. Esa informacion
es todo lo que se necesita para que un concepto pueda ins-
tanciarse en un contexto particular (esto es, para determinar
las distancias y similaridades entre ese concepto y cualquier
objeto), y su registro proporciona la continuidad necesaria
para acumular nueva informacion sobre ese concepto con el
paso del tiempo.

CONCEPTOS INSTANCIADOS

Sin embargo, la mera informacién almacenada sobre un con-
cepto (esto es, la localizacion de su prototipo) no basta para
explicar cdmo dicho concepto se aplica en tareas tales como
categorizacion, inferenciacion, etc. La razén de ello es que en
dichas tareas cognitivas lo que interviene no es el concepto
como almacenamiento, sino la instanciacion de esa informacion
almacenada (la cual dependera del contexto y, por consi-
guiente, también de la informacion almacenada sobre otros
conceptos). Esto es lo que se ha llamado hasta ahora instan-
ciacion de un concepto. Los conceptos instanciados pueden
identificarse con los conceptos ad hoc postulados por C&L.

En linea con lo sostenido por C&L, los conceptos instancia-
dos se forman al vuelo cada vez que un objeto precisa ser
categorizado, en funcion de cual sea el contexto. Por ello se
puede decir que un concepto instanciado no es una entidad
psicolodgica, sino el mero resultado de un proceso, que sélo
existiria en el preciso momento en que el proceso de instan-
ciacion concluye (esto es, cuando termina de evaluarse la
similaridad con respecto a los conceptos relevantes). Por
consiguiente, cabe decir que los conceptos instanciados no
son algo que exista sino algo que sucede al final de cualquiera
de los procesos cognitivos mencionados.

En resumen, los conceptos instanciados son algo que ocurre,
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esto es, el resultado de un proceso cognitivo en donde parte
de la informacion almacenada sobre esa categoria se emplea
(conjuntamente con informacién almacenada sobre otras
categorias, asi como con otro tipo de informacién depen-
diente del contexto) para decidir la categorizacion (o no) de
un objeto concreto bajo un cierto concepto.

DOS FASES EN EL CICLO DE VIDA DE UN CONCEPTO

En consecuencia, almacenamiento e instanciacion no se corres-
ponderian con nociones asociadas a teorias alternativas de lo
que un concepto es, sino que explicarian dos fases distintas
en el ciclo de vida de un concepto:

-Primeramente, cuando el concepto se adquiere nuestro
sistema cognitivo almacena cierta informacion sobre
él, lo que dentro de una teoria de espacios de simila-
ridad conceptual seria la localizacién de su prototipo
asociado. Esa informacion es el concepto almacenado
que, estando registrada bajo una misma entrada men-
tal, es lo que dota de continuidad al concepto en
cuestion, y lo que explica nuestra capacidad para
acumular nueva informacion sobre un mismo concep-
to.

-No obstante, el mero concepto almacenado no determina
la categorizacién o no de un objeto bajo un cierto
concepto, pues existen otros factores de dependencia
contextual: los conceptos relevantes, el tipo de métri-
ca, la importancia de las dimensiones y el peso dado a
los conceptos. Es por ello que decimos que la nocién
que interviene en los procesos de categorizacion,
inferencia y demas no es la de concepto almacenado,
sino la de concepto instanciado.

Este ciclo de vida de un concepto no seria lineal sino circular,
y en él la informacion almacenada permaneceria estable bajo
la forma de un concepto almacenado hasta la siguiente oca-
sion en que fuera necesario su empleo en una tarea de cate-
gorizacion, momento en el cual el concepto seria nuevamen-
te instanciado. Luego, como resultado de la categorizacion de
un nuevo objeto bajo ese concepto, el prototipo asociado a
este Ultimo podria ser revisado la siguiente vez que los pro-
cesos de ajuste conceptual fuesen ejecutados, lo cual podria
dar lugar a una actualizacién de la informacion asociada al
concepto almacenado. En definitiva, almacenamiento e instan-
ciacién no serian mas que las dos caras de una misma moneda
que, en ultimo término, es el concepto.

6. Conclusiones

En estas paginas he mostrado cémo el marco de la cognicién
ad hoc de C&L puede caracterizarse mediante una teoria de
prototipos articulada mediante espacios de similaridad con-
ceptual. Esa caracterizacion seria compatible con la tesis de
que no hay conceptos independientes del contexto (esto es,
con que todos los conceptos son conceptos ad hoc), en la
medida en que hemos identificado cuatro posibles fuentes de

dependencia contextual: conceptos relevantes, tipo de mé-
trica, importancia de las dimensiones y pesos de los concep-
tos.

Sobre la base de esta propuesta, se han distinguido dos
nociones de concepto (almacenado e instanciado), como
dos etapas diferenciadas de su ciclo de vida. La primera,
concepto como almacenamiento, se identificé con la informa-
cion que el sistema cognitivo registra sobre los conceptos,
cuya propiedad principal es su persistencia en el tiempo. La
segunda, o concepto como instanciacién, solo ocurriria en el
momento final de sus procesos cognitivos asociados, a pesar
de lo cual es la responsable de la manifestacion externa de
dichos conceptos.

La ventaja de esta aproximacion es que relne virtudes de
los enfoques contextualista e invariantista. En cuanto al
contextualismo, articula de manera satisfactoria un marco,
el de la cognicion ad hoc de C&L, compatible con las evi-
dencias existentes en contra de definiciones y/o nucleos
conceptuales, y a favor de que muchos conceptos son cons-
tructos creados al vuelo para cada ocasion, lo que expli-
caria nuestra capacidad de adaptarnos ante entornos cam-
biantes. Con respecto al invariantismo, mi propuesta explica
como, a pesar de la absoluta dependencia contextual de los
conceptos (instanciados), los conceptos (almacenados) go-
zan de la estabilidad necesaria para acumular nueva informa-
cion sobre ellos.
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Supervaluations and Horwich’s
Fixed-Point Theory of Truth

Sergi Oms (UB, Logos)

Abstract. Horwich’s theory of truth, Minimalism, is
inconsistent in classical logic due to the Liar paradox.
Horwich has tried to overcome this difficulty by re-
stricting the instances of the T-schema that constitute
the minimalist theory of truth so that no paradox can
be formulated. In this paper | make precise Horwich’s
attempt to give a fixed point construction to specify
which instances of the T-schema are to be included in
the theory and | will show that the fixed point exists
and it is consistent. As a mater of fact, it is identical to
Kripke’s fixed point using the Supervaluational scheme.
Finally, some unsatisfactory properties are noted and a

temptative solution is suggested.

Horwich’s theory of truth, called ‘Minimalism’, consists
of all the instances of the T-schema applied to proposi-

tions:
(T-schema) < p > is true iff p

Horwich (1998, 2001, 2010b) has presented and de-
fended Minimalism. Now, as it is well known, the prop-
osition that asserts its own non-truth (let’s call it ‘the
Liar’) makes the theory consisting of just all instances of
the T-schema inconsistent with classical logic. Until
recently, Horwich’s response to this problem had been
very succinct. In his (1998) he claims that the lesson the
Liar tells us is that not all the instances of the T-schema
are to be included as axioms in the theory (Horwich
(1998, p. 42)). Thus, the minimalist theory of truth con-
sists of a restricted collection of instances of the T-
schema; only those that do not engender Liar-like para-

doxes.

Thus, Horwich’s strategy in front of the Liar consists of
restricting the instances of the T-schema that constitute
the minimalist theory of truth so that no paradox can
be formulated; what | called before ‘the paradoxical
instances of the T-schema’ must be ruled out of the
truth theory. Then, though, a natural question arises:
which instances of the T-schema are to count as para-
doxical? Horwich (1998, p. 42) proposes two condi-

tions that this restriction should meet:

Maximality Instances of the T-schema cannot be ex-
cluded unnecessarily; the minimal theory of truth

should be, if possible, a maximal consistent collection of
instances of the T-schema.

Specification There must be a constructive specification of
the instances of the T-schema excluded from the minimal
theory of truth. Such specification should be as simple as

possible.

Horwich has offered, in his (2010a, p. 90), a construction
which, although not being maximal, would follow a construc-
tive specification of which instances of the T-schema are in

the theory.

Horwich wants to use a construction similar to the one
proposed in Kripke (1975) and uses the notion of grounded-
ness so that the grounded sentences are the ones whose
instances of the T-schema constitute the min- imalist theory
of truth. The construction, though, is presented in a very
loose way and it si needed of clarification. My intention in
this paper is to make it precise and have a deeper look at

the results.

Horwich wants to use a construction similar to the one
proposed in Kripke (1975) and takes the grounded sentenc-
es to be the ones whose instances of the T-schema consti-
tute the minimalist theory of truth. This already raises some
doubts about whether a deflationist can use the notion of
groundedness in order to specify its theory of truth. Let us

think of this construction, hence, as a mere technicality.

For perspicuity, let’s suppose we have a classical first-order
language L and an expanded language L+ = L U {Tr} with a
truth predicate Tr and suppose, furthermore, that for every
formula ¢ € L+ we can express its canonical name (¢) in L
via some codification. | will suppose that L is strong enough

to prove the Diagonal Lemma.

Given a model for the base language, N with domain D, | will
use (N, A) to refer to the model of the expanded language
L+ whose interpretation of Tris A, which will be a set of
codes of formulas of L+. | will use |a|M = | to mean that the
formula a has semantic value | in the model M (and the
same for having semantic value 0). Given a set of formulas T,

| will use |I|M =Ito mean that, for every y€r, |y|M =1.

SENT will be the set of (codes of) sentences of L+; as | said |

am supposing that, via some suitable codification, SENT € D.
Let’s begin with the construction. It will consist of a series

Ho of sets of sentences of L+ defined for every ordinal o and
relative to a model N for the base language. We need, first,

the following definitions.

Definition Let’s define the following.
For any set A of formulas of L+, A— = {¢ € L+ : ~¢p € A}.

13
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For any ¢ € L+, To is the ¢@-instance of the T-schema, i.e. Tr
() <o

For any set A of sentences of L+, TA={To: ¢ € Aor ¢ €
A-}.

Now, Horwich presents a construction involving a single truth
predicate and a series of sets of sentences of L+ (which he
calls ‘languages’) which we could try to characterize in the
following way, given a model N for the base language and for

any ordinal o,

HO ={e€L: [p|N =1}
Ho+1={p€eL+: HoUTHo |=¢}
HA=U o Hi

where A is a limit ordinal.

Horwich claims that ‘our language L is the limit of the expand-
ing sublanguages’(Horwich (2010a, p. 90)); he means with that
that the formulas in the alleged limit of the sequence are the
formulas whose instances of the T-schema constitute the
minimalist theory of truth. It is a good guess to suppose that
what Horwich has in mind is something similar to what Krip-
ke (1975) presents in his construction; that is, a fixed point of
the construction. Hence, we are looking for an ordinal t such
that Ht = Ht+1.

First, if we want to show the existence of a fixed point, we
must prove that the series is monotone (in this long abstract |

skip all the proofs).
Lemma I.1 (Monotonicity) If T < p, then Ht S Hp.

Theorem 1.2 (Fixed point) There is an ordinal T such that
Hr = Hr+l.

| will call the fixed point of the construction H. Thus, Hor-
wich’s theory of truth, the Minimalist theory of truth, is TH.

| will introduce, now, Kripke’s fixed point construction (as in
Kripke (1975)) using the supervaluational scheme. As before
N will be a model of the base language with domain D, (N, A)
refers to the model of the expanded language L+ whose inter-
pretation of Tris A, which will be a set of (codes of) formulas
of L+. Again, | will use |[a|M = | to mean that the formula o
has semantic value | in the model M (and the same for having
semantic value 0); thus | | is a classical valuation. SENT will be

the set of (codes of) sentences of L+.

Let us first define the supervaluational scheme, which is a
third valued valuation | |s that will take as semantic values I,
1/2 and 0. For any ¢ € L+, any model N for the base language
L and any set of (codes of) sentences X, |¢|s(N,X) is defined

in the following way:

|[W|s(N,X) = 1 iff, for every Y, such that X € Y C

SENT=X—, [¢[(N,Y) = [;

|g|s(N,X) = 0 iff, for every Y, such that X S Y C
SENT-X~, [¢[(N,Y) = 0;

|p|s(N ,X) = 1/2 otherwise.

We can define now the following series of sentences of L+,
for any ordinal

VFO=9
VFo+1 = {p € L+ : |p|s(N,VFa) = I}
VFA = U ., VFi

where A is a limit ordinal.

As in the case of the previous section, we need to show, first,
that the construction in monotonic.

Lemma 2.1 (Monotonicity, Kripke (1975)) If ¢ < p, then
VF9 € VFp.

For the same considerations as in Theorem 1.2 there will
exist a fixed point of the construction, that is an ordinal p
such that VFp = VFp+1. | will call this fixed point, VF.

Following Kripke (1975) and Field (2008) we can now define
variations on the supervaluational scheme by imposing a con-
dition ® on the candidate extensions of the truth predicate.
These restrictions will create other fixed points that will be
supersets of VF. In order to proceed, we define ||®,s (N ,X)

more generally:

|p|®,s = 1 iff, for every Y, such that ®(Y) and X S Y
C SENT = X-, |[¢|{N,Y) =1;
||®,s = 0 iff, for every Y, such that ®(Y) and XS Y
C SENT - X—, |[¢|(N,Y) =0;

|g|D,s = 1/2 otherwise.

In this definition | am presupposing that there will always be a
Y satis- fying the condition ® and such that X € Y & SENT —
X-. Given a condition ®, | will call VFo® the o stage of the
construction using @ as the property to be satisfied by the
candidate extensions of the Truth predicate. | will call VF®
the fixed point of such construction.

We can consider now the following fixed points correspond-
ing to the following conditions:

The vacuous condition: VF
Consistency: VFc

Closure under classical deduction: VFcd
Maximal consistency: VFmc

A trivial generalization of Lemma 2.1 together with the con-
siderations in Theorem 1.2 show that all of VF, VFc, VFcd and
VFmc exist. We must see now that all these fixed points are
consistent. The following Lemma offers a sufficient condition

on O for consistency.
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Lemma 2.2 (Field (2008), p. 180) Let A be the Liar sen-
tence. For any given property @, if for every consistent and deduc-
tively closed set of sentences Z such that A | Z and ~A 1 Z there
are Yl and Y2 such that A T Y1, A€Y2, O(Yi) and Z € Yi €
SENT-Z- (I <i < 2), then VF® is consistent.

Corollary 2.3 (Field (2008), p. 180)

(i) VF is consistent.

(ii) VFc is consistent.
(iii) VFcd is consistent.
(iv) VFmc is consistent.

There are several relations that can be established between
the fixed points we have presented.

Proposition 2.4

(i) VF VFc (Kripke (1975, page 711))

(ii) VFc VFdc

(iii) V Fdc V Fmc (Kripke (1975, page 711))

Finally, we can now see that H is consistent, as it is just VF.
Lemma 2.5 For any ordinal o, Ho € VFo+1.
Lemma 2.6 For any ordinal o, VFo S Ho.

Corollary 2.7TH=VF

We can see now that interpreting the truth predicate as any
extension of H such that is disjoint with H— provides us with

a model for the fixed point.

Lemma 2.8 For all sets of sentences of L+, Y, such that H € Y
C D- H-, |H[(N,Y) = I.

Corollary 2.9 For dll sets of sentences of L+, Y, such that H €
Y € D—-H-, |TH|(N,Y) =I.

We can also prove an important feature of Horwich’s fixed
point.

Proposition 2.10 For all sentences ¢ of L+, ¢ € H if, and only
if, Tro € H.

Note also that, as the following Proposition shows, all the
axioms of the Minimalist theory are founded, that is they are

in H.

Proposition 2.1l THS H .

We should ask ourselves now whether the theory of truth
Horwich is propos- ing is satisfactory. Recall that we can now
characterize in a precise way which is, according to Horwich

(2001), the minimalist theory of truth: TH. This means,
according to Horwich, that all that can be said about truth
should follow from TH U E, where E should be something
on the lines of a theory of all non-truth facts. Hence, we
could take the set T = {¢ : TH I ¢} to be everything that
can be said with respect to pure truth in Horwich’s pic-

ture.

It is well known that VF has many unsatisfactory properties,
which, as we will see in the following lines, are inherited by

T. Here there are four laws we might expect to have in T:

|. For any sentence x; Tr (-—x) if, and only if, Tr (x) .
2. For any sentences x, y; Tr (x V y) if, and only if, Tr (x) or

Tr (y).
3. For any sentences x, y; Tr (x A y) if, and only if, Tr (x) and

Tr (y).
4. For any sentences x, y; if Tr (x — y) and Tr (x) , then Tr

{y)-

(N, A) Unfortunately, though, none of these laws are satis-
fied by T; specifically, the problem is that we can find some

instances that are not in it.

We can see now some of the difficulties that the Liar poses
to the minimalist theory of truth with all its virulence. First,
all the principles 1-4 will not be in T, which means, accord-
ing to Horwich, that they will be principles about truth that
will remain unknown to us; as a matter of fact, they will be
conceptually impossible to know. Moreover, since 1-4 are
not in H, their instances of the T-schema are not in the
minimalist theory of truth (that is, they are not in TH) and,
hence, even if they were in T, they could not be declared

true.

Let us see what does exactly mean to say that laws 1-4 are
not in H. We have seen that any model M for L+ with an
extension of the truth predicate, TrM, is such that H S TrM
C D - H- satisfies TH —which is the minimalist theory of
truth— and H. We have to ask ourselves, first, who should
we understand H is. The way the construction is devised
makes it natural to consider the set H U H- as the set of
grounded sentences; specifically, H is the set of determi-
nately true sentences (that is, supposing there are not
vague predicates nor other sources of indeterminacy in
Horwich’s epistemic sense, the sentences which are con-
ceptually possible to know) and H- is the set of determi-
nately false sentences (that is, the sentences whose nega-
tions are determinately true). Recall that all of these are
relative to a given ground model N . To continue with this
picture, note that, as | said, we can interpret HO as the
theory of all non-truth facts given by the ground model N
and define T = {¢ : TH U HO ¢} as everything that can
be known about truth at all. Then, it is natural to expect
the following proposition (for any given sets of sentences I
and A, | will use I' |= A to mean that, for every 6 € A, T |=

5).
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Proposition 3.1 T=H

Thus, H contains everything we can know about truth at
all. So the fact that principles like 1-4 are not in H is a

major problem for minimalism.

Can this situation be ameliorated? Yes, it can. It is well
known that other fixed points of the supervaluational
scheme, created using restrictions on the candidate ex-
tensions of the truth predicate, are much better behaved
with respect to principles like 1-4. So the question is
whether Horwich’s construction can be manipulated so
that the fixed point we get at the end be stronger than H;
ideally the one constructed imposing maximal consistency
to the candidate truth extensions, call it VFmc. This ma-
nipulation, though, should be made following independent
reasons beyond the fact that H does not contain princi-
ples 1-4. This can be done, if we have in mind Horwich’s

position in front of the Liar paradox.

We can ask ourselves, now, which model for the expand-
ed language is the actual model; which model captures the
actual world. First, since Horwich’s position in front of
the Liar defends, that any sentence (in particular the Liar)
is such that it is true or it is false (that is, it is not true),
the extension of the truth predicate in the actual model
will have to be, at least, complete; there will not be unde-

cided cases of being true.

On the other hand, Horwich adopts classical logic, which
means that not only all sentences are either true or false,
but also that it not the case that they are true and false.
Hence, it seems natural to expect from the extension of
the truth predicate to be consistent; that is, no sentence
is both true and false. All this means that the extension of
the truth predicate in the actual model should be, at least,
maximally consistent. On the other hand, by factivity of
knowledge, it is reasonable to expect the extension of the
truth predicate in the actual model to be a maximally

consistent superset of H.

These considerations naturally suggest to restrict our
attention, in gen- eral, to models whose extension of the
truth predicate is maximally consis- tent. Hence, we can
bring this restriction to the consequence relation used in

the construction.

Following this line of thought | will call a model M for L+
mc-acceptable, in symbols Mmc if, for every ¢ € L+, ei-
ther ¢ or - belong to TrMmc but not both. We can
restrict, then, logical consequence to mc-acceptable mod-
els; that is, given a set of sentences I and a sentence a of
L+, I |=mc a if, and only if, for every mc-acceptable model

Mmc, if |[|[Mmc = | then |a|Mmc = |.

The definition of the new series will be the same but sub-

stituting the unrestricted consequence relation by |=mc.
Lemma |.l can be proved in the same way (essentially it
uses the fact that, if ¢ € A, for any sentence ¢ and set of
sentences A, then A |[=mc ¢) and, hence, a fixed point of the
construction, let us call it Hmc, will exist. Lemmas 2.5 and
2.6 can easily be proved for Hmc and VFmc to show that

Hmc = VFmc.

Now all the instances of laws -4 are validated in Hmc and
we have found some independent reasons —that is, Hor-
wich’s stance in front of the Liar— to motivate the adoption

of this stronger fixed point.

Not everything are good news, though. Recall that some of
the instances of the T-schema are not in TH, which means
that the utility of the truth predicate is seriously impaired.
Moreover, this can be known from inside the model. For
note that, given A <> Tr (1) , the Tr (A) -instance of the
LEM, that is, Tr (A) V =Tr (A) , is equivalent to =(Tr (A) <
A). Now, since both A <> =Tr (A) and Tr (A) V Tr (A) are
theorems, we have that =(Tr (1) < A) is also a theorem
and, hence, it is in H and in T. Hence, it is not only concep-
tually possible to know that the Liar-instance of the T-

schema is just false, but this is a fact about pure truth.
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Symbiosis research and natural
selection '

Javier Suarez ?

Departing from the idea that any entity that exhibits herit-
ability, variation and fitness is a candidate for being natural-
ly selected, abstract models of natural selection are nor-
mally classified in two different groups: On the one hand,
what we could call the replicator/interactor framework
developed by Dawkins and Hull; on the other hand, the so
called “received view”, originally introduced by Lewontin
and recently developed by Peter Godfrey-Smith. In this
paper, | will argue that both approaches fail to capture the
selective nature of holobionts, i.e. they are not able to
explain why symbiotic organisms are units of selection and
can be naturally selected. Hence, | will show that both the
replicator/interactor framework and Godfrey-Smith’s the-
ory are insufficient for totally capturing the abstract nature
of natural selection in its full range of application. Finally, |
will suggest that the new models should be less centred in
the idea of reproduction and more centred in the ideas of

persistence and self-maintenance.

Keywords: units of selection — symbiosis — Hologenome
Theory of Evolution — holobiont — interactor/replicator —

Darwinian individual

Introduction

During the last decade, Philosophy of biology has been
experiencing what could be referred to as an internal rev-
olution. Due to the recent interest that philosophers have
shown in phenomena such as niche construction theory,
eco-evo-devo, systems biology or research on the phe-
nomena of symbiosis, traditional categories (biological
individuality, inheritance, fitness, and so on) have been
proved to be very limited and to need a rethink. Particu-
larly interesting among these phenomena is the recogni-
tion of the pervasiveness of symbiotic associations among
living beings, which has led philosophers to an important
shift in many of their preconceived ideas on biological
individuality, the notions of reproduction and inheritance,
the definition of fitness or the tree of live hypothesis,
among others. The purpose of this paper is precisely to
understand another possible dimension that symbiosis
research has, namely: its role as a hallmark of the (in-)
adequacy of certain models of natural selection. More
precisely, in this paper | will delimit a subcategory among
the biological associations traditionally referred as
“symbiotic” —holobionts— and | will argue that they pose

several issues for the two dominant theories of natural se-
lection: First, for the replicator/interactor model and sec-
ond, for what could be called “received view” on natural
selection, as has recently been developed by Peter Godfrey-
Smith. **

The structure of the paper will be as follows: First, | will
introduce the idea of symbiosis as applied to holobionts and
| will argue that holobionts fulfil all the basic and more ab-
stract requirements for being considered units of selection,
namely: they exhibit heritability, fitness and traits that are
subject to phenotypic variation; second, | will argue that the
replicator/interactor framework is not a suitable framework
to capture the selective nature of holobionts, since the two
notions collapse; third, | will address Godfrey-Smith’s notion
of Darwinian individual and | will contend that it is not able
to capture the selective nature of holobionts, since the re-
quirements he demands for an entity to be considered as a
unit of selection are very restrictive; finally, | will suggests
that we need new models of natural selection less centred
in the idea of reproduction and more centred in the ideas of

persistence and self-maintenance.

I. Symbiosis in the context of the Hologenome The-
ory of Evolution

The importance of the notion of symbiosis and symbiosis
research acquires a particularly significant dimension in the
context of the so called Hologenome Theory of Evolution
(in advance, HTE) (Zilber-Rosenberg & Rosenberg 2008;
Rosenberg & Zilber-Rosenberg 2013). The main tenet of
that theory is to show how the traditional conception of
biological individuality has been misguided due to the un-
derappreciation of the extant interactions among superior
metazoans and plants and the symbiotic microorganisms
they interact with or, in other words, as a consequence of
the underappreciation of the intimate biological interactions
extant among different organisms®. Minimally, these biologi-
cal interactions would involve two organisms of different
species: a host and a symbiont —though they can also involve
more than one symbiont— that interact in a concrete inti-

mate manner.

The most important claim of the HTE is the assertion that
“each holobiont (host + microbiota), with its hologenome
(host genes + microbiome), is a unique biological entity,
with the sum of the dynamic interactions within the holobi-
ont giving rise to the genotype and phenotype of the organ-
ism, as we know it. The hologenome concept posits that the
holobiont (host + all associated microorganisms, including
viruses), being a unique biological entity, acts also as a level
of selection in evolution” (Rosenberg & Zilber-Rosenberg
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2013: viii). To say that holobionts act as units of selection in
evolution entails the acceptance of the fact that they satisfy
the set of necessary and sufficient requirements for an enti-
ty to be susceptible to evolve by natural selection. In other
words, this means to accept that: (l) holobionts exhibit
specific holobiont-level adaptations (i.e. they are susceptible
of variation), (2) holobionts bear emergent fitness, irreduci-
ble to the fitness of the interacting organisms and (3) their
characteristics are heritable or, in other words, holobionts
give rise to new holobionts.®

The new context opened by HTE demands for a new defini-
tion of symbiosis that would encompass only the cases of
holobionts. | have proposed such a definition elsewhere
(Suarez, unpublished). Following such definition, we can say
that a symbiotic association is any kind of biological interac-
tion among two organisms of different species (parasitic,
commensalist or mutualistic) which, first, satisfies certain
topological and temporal conditions and, second, exhibits
new emergent traits or adaptations with respect to the
interacting organisms.” On the one hand, the topological and
temporal conditions demand the relationship to be intimate
—i.e. the organisms must be in close physical contact with
each other— and constant —i.e. the union has to last “at least
a substantial proportion of the lifespan of the interacting
organisms” (Douglas 2010: 9). On the other hand, the exhi-
bition of emergent traits, i.e. traits given at the specific level
of the holobiont, would prove that the interacting organ-
isms exhibit a common evolutionary fate and a high degree
of functional organization.

This definition of symbiosis is essential to show the evolu-
tionary role that holobionts can play, since it shows the
requirements that they fulfil and that ask for their consider-
ation as units of selection.

In the next section, | will show how the new definition of
symbiosis in the context of the HTE and the existence of
holobionts poses problems for the extant accounts of natu-
ral selection.

2. The replicator/interactor framework as a defi-
cient account of holobionts

Richard Dawkins (1976) and David Hull (1980) famously
characterized the process of evolution by natural selection
as the consequence of the differential survival of two dis-
tinct entities: replicators and interactors. According to Hull
(1980: 318), a replicator is “an entity that passes on its
structure directly on replication”, whereas an interactor is
“an entity that directly interacts as a cohesive whole with its
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environment in such a way that replication is differential”. Natu-
ral selection would thus be “the process in which the differential
extinction and proliferation of interactors cause the differential
perpetuation of the replicators that produced them” (Hull 1980:
318).

It is important to take into account the assumptions and implica-
tions of the view, in order to fully understand its scope. To start
with, it assumes that replicators do not need to experience any
process of reconstruction when they are passed on to the next
generation. The canonical example here would be genes that,
though they create a copy of themselves in order to form the
double helix, there is always one chain that passes on intact to
the next generation. A corollary of this requirement is temporal
stability, as Dawkins (1976) famously claimed: replicators need
to be temporally stable, they have to persist through time so as
to natural selection can act on them. Second, it assumes that
processes such as meiotic drift, crossing over, etc. that bias the
ways in which replicators are passed on —since they are not
passed exactly intact— do not occur. Finally, it assumes a simple
picture of development in which interactors —or vehicles— would
exclusively appear as a consequence of the “constructive po-
wer” of replicators. Once created, those interactors would be
the entities that turn out to relate with the environment, and
depending on their success in doing so, replicators would or
would not pass on to the next generation —i.e. they would or
would not proliferate.

My argument against the replicator/interactor framework is
based on the well documented case of aphids and their obligate
endosymbionts, bacteria Buchnera aphidicola (Moran 2006; Dale
& Moran 2006). The main features of this symbiotic association
are: first, the fact that it is a case of endosymbiosis —i.e. the bac-
teria reside inside a particular organ of the aphid, called bactery-
ocite; second, the fact that it is obligate for the two organisms—
there are no Buchnera-free aphids, nor aphid-free Buchnera ei-
ther; third, the fact that Buchneras are vertically transmitted, i.e.
directly from the mother to the offspring (Bright & Bulgheresi

2014, for a review of the mechanisms of transmission).

The replicator/interactor framework has many problems to deal
with the aphid-Buchnera consortium. First, the notion of replica-
tor seems to be useless for the case of the Buchnera since, on
the one hand, when the holobiont reproduces Buchnera pass on
their structures intact, i.e. the new holobiont acquires entire
Buchneras from its progenitor; but, on the other hand, Buchneras,
in contrast with replicators —and violating the definition afore-
mentioned— need to be rebuilt in every new cycle, since they are
bacteria. So, although from the perspective of the holobiont they
seem to be replicators, Buchneras violate the basic criterion in
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the definition of replicators and also lack temporal stability.

Second, and in connection with the last criticism, it seems
very implausible that we could find any candidate for the role
of replicators in the case of the holobiont. Since holobionts
violate the traditional and simple picture of development that
the replicator/interactor framework presupposes, the identifi-
cation of replicators seems very implausible: are the genes of
the aphid replicators? Then we would lack something that is
necessary: Buchneras. Are also Buchneras replicators? If so,
then we are trapped back in the first problem.

Third, Buchneras can difficultly be considered as interactors,
since they do not really relate with their environments: the
entity that interacts with the environment causing reproduc-
tion to be differential is the holobiont. But, again, if the con-
sortium is the interactor... where are replicators?

For these reasons, united to the fact that instances like the
consortium aphid-Buchnera are abundant, it seems to me that
the replicator/interactor framework is not useful as a univer-
sal model of natural selection. In the next section | will argue
that Godfrey-Smith’s theory is not better suited to address
the problems posed by holobionts.

3. The notion of “Darwinian individual’’: holobionts
are not reproducers

Godfrey-Smith’s approach to natural selection departs from
the basic abstract scheme according to which “evolution by
natural selection is the large category of change due to varia-
tion, heredity and reproductive differences” (Godfrey-Smith
2009: 39). More precisely, he defends that the kind of entities
that satisfy those very abstract requirements are Darwinian
populations, i.e. the “collection of causally connected individual
things” that he refers to as Darwinian individuals (2009: 39).
Darwinian individuals, Godfrey-Smith claims, are entities that
have the capacity and ability of self-replication; in other
words, Darwinian individuals are reproducers. According to
Godfrey-Smith, reproducers can be of three different types,
namely: simple, collective or scaffolded:

A simple reproducer is something that can give rise to
more objects of the same kind largely through the
operation of resources internal to it —through its own
biological machinery, in a broad sense— and, further, is
not made of smaller parts that also have this capacity.
(-..) A collective reproducer is a reproducing object
that has parts that are themselves simple or collective
reproducers. (...) Third, a scaffolded reproducer is an
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entity that reproduces (or is reproduced) in a way high-
ly dependent on resources external to itself. (Godfrey-
Smith 2015: 10121)

Analogously to the replicator/interactor framework, Godfrey-
Smith’s theory cannot justify why certain holobionts are units
of selection, since the criteria he offers for being a reproducer
are too restrictive. In this case, | will analyse the example of a
developmentally induced symbiosis: mice and Bacteroides thetai-
otaomicrom. In a very famous experiment, Stappenbeck et al.
(2002) showed first, that the acquisition of B. thetaiotaomicrom
is necessary for blood vessel formation in mice and, second,
that those bacteria could be acquired in any moment of the
developmental process—acquisition would be immediately fol-
lowed by the development of the blood vessel system. Of
course, mice without a normal blood vessel system cannot
survive except in lab conditions, which suggest the necessity of
the acquisition of the B. thetaiotaomicrom and thus its consider-
ation as a holobiont. It is very important to notice that mice
acquire their symbiotic bacteria directly from the environment,
through a process of horizontal acquisition. The question now
is, what kind of reproducers, if any, would the consortium
mouse-Bacteroides be?

First, it seems very implausible to consider the holobiont as a
simple reproducer, since it is pretty clear that the holobiont
has smaller parts that can themselves replicate. Second, it does
not seem plausible to consider it as a scaffolded reproducer.
Paradigmatic scaffolded reproducers, like viruses, are charac-
terized for the fact that they need to parasitize another organ-
ism in order to replicate, since they lack all the cellular machin-
ery that is required to do so. The case of the consortium
mouse-Bacteroides does not seem similar at all, since the holo-
biont does not need to parasitize any other organism or exter-

nal source in order to self-replicate.

What about considering this case as a case of collective repro-
duction? | do not think this route is plausible either, since the
reproduction of the holobiont, and also the reproduction of
the mouse that is a member of the holobiont, is entirely de-
pendent on the normal existence of the consortium mouse-
Bacteroides. It does not seem plausible to me to say that the
holobiont is a sum of parts —namely: mouse + Bacteriodes— that
when put together they simply acquire the status of a new
reproducer in a higher level of the biological hierarchy. It
seems that the holobiont exhibits emergent properties that
each of its members lack, and therefore it is difficult to take it

as a case of collective reproduction.

For these reasons, | think that Godfrey-Smith’s account is not
suitable for capturing the nature of holobionts either, and thus

it is not a complete model of evolution by natural selection.




Pagina 20

Symbiosis research and natural selection

4. Conclusion

In this paper, | have casted certain doubts about two very
influential accounts of natural selection on the basis of the
HTE. Particularly, based on the existence of holobionts and
their role as units of selection, | have argued that neither the
replicator/interactor framework, nor Godfrey-Smith’s theory
of Darwinian individuals are proved to be useful to under-
stand the very nature of these entities as susceptible of being
naturally selected. The main argument is based on the restric-
tive notion of reproduction that both the replicator/
interactor and Godfrey-Smith’s framework take.

The situation now asks for the consideration and formulation
of new abstract models of natural selection that could ac-
count for the case of symbiotic organisms and their role as
units of selection. My intuition —and the lessons that seems to
follow from the puzzling cases aforementioned— is that we
need an account that is less centred in reproduction. As it has
been argued along the paper, both approaches seem unsuita-
ble for capturing holobionts as a consequence of the im-
portance they give to reproduction, be it conceptualized as
“replicators” or “reproducers”. Maybe an approach that takes
into account the ideas of self-maintenance and persistence
would be more suitable for capturing the essence of evolu-
tion by natural selection. Nonetheless, developing these ideas
is out of the scope of this paper.

' A previous version of this paper was presented in 2016
meeting of Philosophy of Biology in the UK and in the Il
Graduate Conference of the Spanish Society for Logic, Meth-
odology and Philosophy of Science. | would like to thank all
the participants there for their feedback and helpful com-
ments, and especially John Dupré, Jose Diez and Cristian
Saborido for their careful reading and feedback on an expand-
ed version of this paper. Finally, “Fundacion Bancaria la Caixa
— Becas de Postgrado: Programa Europa” is formally acknowl-
edged for its financial support.

2 Egenis, The Centre for the Study of the Life Sciences, Uni-
versity of Exeter, Byrne House, St German’s Road, Exeter,
EX4 4PJ, UK. Email: jsuar3b@gmail.com.

Javier is a first year PhD student under the supervision of
John Dupré (Egenis, University of Exeter) and Jose Diez
(LOGOS, University of Barcelona).

* The distinction between those two general abstract models
of natural selection relies on Okasha (2006) and Godfrey-
Smith (2009), who refers to the received view as the
“classical tradition” of natural selection.

* It is important to note that | am not raising a criticism
against the received view in its more abstract formulation —
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indeed, | take it as something that holobionts satisfy and,
thus, as evidence for considering holobionts as units of se-
lection. My criticism is directed towards Godfrey-Smith’s
application of the received view.

> In this paper, the expressions “biological interaction” and
“biological association” will be used as synonymous to refer
to whatever union between organisms of different species.
This notion will contrast with my definition of “symbiosis”,
which would encompass a subclass among these associa-
tions.

® These are the minimal requirements for an entity to be a
unit of selection, namely: the entity has to exhibit heritable
variation in fitness. For a review of the minimal conditions
see (Lewontin 1970), (Sober 2000) and (Brandon 2014).

7 My definition of symbiosis is similar to —and inspired by—
the definition found in (Zook 2015: 48). | won’t discuss here
the similarities and differences here, since it is above the
scope of this paper.
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Natural Selection and Complexity
Giorgio Airoldi'

Abstract
The alleged Darwinian fundamental tenet that Natural Selec-

tion explains the complexity of life is controversial. While
adaptationist narratives aims at formalizing it based on the
hypothesis that phenotypic traits result from fitness optimi-
zation, mechanisms alternative to Natural Selection have
been proposed to explain the tendency of organisms to-
wards increasing complex designs. The thesis of this paper is
that, in order to clarify to which extent Natural Selection or
other forces are the relevant explicans, it is necessary to
recognize that there is a wide range of radically different
evolutionary facts, to which no univocal definition of com-
plexity increase is applicable. To classify them, we introduce
a bi-dimensional space by adding robustness to fitness as the
second dimension to measure design and design changes. In
this space, it is possible to distinguish the impact of selective
and non-selective mechanisms behind each class of evolu-
tionary fact, and the correspondent different classes of com-

plexity increase.

Key words: Natural Selection, design, fitness, robustness,
complexity, adaptationism

Darwin thought that the mechanism of Natural Selection,
improving the fit between the individual and the environ-
ment, explains at the same time the variety and the complex-
ity of living organisms (chapter 3 and 4 of the 1872 edition of
The Origin). The first of these claims is widely accepted and
formalised by Population Genetics, which explains the evolu-
tion of phenotypic variety through changes of alleles’ fre-
quencies in a population. Acceptance of the second is not so
universal (see e.g. Gould & Lewontin 1979). This is partly
due to its lack of formalization: its advocates usually recur to
arguments that explain phenotypic traits through narratives
presupposing the action of some optimization mechanism.
Due to their informal nature, these arguments are impossible

to falsify.

Additionally, the polysemy of the concept of complexity
makes it difficult to identify what exactly needs explaining.
The Science of Complexity approach, for example, identifies
complexity as an emergent phenomenon that rises from the
interaction among homogeneous and relatively simple ele-
ments that constitute open, non-hierarchical and far-from-
equilibrium systems, in the edge between order and disorder
(Mitchell 2009, Johnson 2010). The HOT (Highly Optimized
Tolerance) approach, on the contrary, characterizes complex
systems as composed by heterogeneous elements organized
in hierarchical structures, that constitute organizations ro-
bust against expected turbulences, yet fragile against unex-

pected ones (Carlson & Doyle 2002). On the opposite side,
there are ‘minimalist’ definitions of complexity. McShea and
Brandon (2010) reduce it to the number of parts of an organ-
ism, regardless of any consideration around their origin and
function. Grafen (2007, 2014), without providing a formal
definition, seems to identify complexity as the remote cause
of increments in phenotypic fitness, whose immediate cause is

Natural Selection.

This double difficulty (to define complexity and to give a for-
mal adaptationist explication of the tendency of organism
towards more complex designs) has given rise to two lines of
research, each proposing different solutions to these pro-

blems. The following table summarises their main claims.

Answer to problem 1:

Answer to problem 2
Does Natural Selection

What is complexity?

Line of research

formally explain Complexity

Sinsple, partis] definitions
(vl of & trait or mix of
trait, e.g fitness)

Optimization Programs

Formal Darvinism Project

Genetic Mechanisms
Mimor role, other more
relevant mechamiseas

Comprebensive, holistic
definstions

2 Alteruative Explications

Phenotspic Mechanism:

Systemic Mechanisms

The first line of research tries to translate into formal models
the adaptationist narratives, considering only the action of
Natural Selection and relying on a limited concept of com-
plexity. Optimization programs, for example, that represent an
interesting approach borrowed from economics (Parker &
Maynard Smith 1990), reduce complexity to the value of a
phenotypic variable. In the optimal foraging models, where
such programs have been successfully applied, this variable
measures the average foraging time in a place before the indi-
vidual moves to a new one, and its value is deduced from
considerations around the maximization of energy assumption
per unit of time (Charnov 1976). As a general trend, the nar-
rative that explains a trait is formalized based on the assump-
tion of the maximization of fitness (to which the trait contrib-
utes), assumption that Population Genetics usually denies.
Grafen’s Formal Darwinism Project (Grafen 2007, 2014) aims at
solving this conflict and represents the most ambitious among
adaptationist formalization attempts. Applying an optimization
approach to population genetics equations, it shows that, at
equilibrium, genetic frequencies as forecasted by these equa-
tions lead, as a general tendency, to the maximization of fit-
ness (even if such maximization is not reached because of
genetic constraints).

An extensive literature denies the assumptions of adaptionist
models that Natural Selection can explain all traits (Maturana
& Varela 1980, Pigliucci 2008) and that it shows unlimited
capacity to produce new traits (VWagner 2015, Moczek 2008,
Eldredge & Gould 1972). Based on these critics, the second
line of research rejects explanations based purely on Natural
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Selection and, instead of striving to formalize the Darwinian
argument, looks for alternative mechanisms, non-lineal and
non-progressive, to explain the appearance of complex new
traits and novel architectures. We classify these proposals in
three groups, depending upon where the source of new traits

is identified: in genetic, phenotypic or systemic mechanisms.

Wright's shifting-balance theory (VWright 1982) suggests that
new traits arise, in relatively short evolutionary time spans,
from genetic drift in population of small dimension and geo-
graphically isolated, through the casual fixation and loss of
alleles. Given that the relationship between alleles and pheno-
typic traits is complex and non-additive, novel phenotypes can
arise even without the contribution of mutations. The mecha-
nism of ‘mutation plus Natural Selection’ cannot explain the
most significant phenotypic novelties because it needs too
long timescales, because mutations are usually lethal and be-
cause, being a self-finalising process, it tends to destroy varie-
ty. The polymorphism of many species is the final equilibrium
point of a selective process, and not the source for future
adaptations. The Punctuated Equilibria theory (Eldredge & Gould
1972) appeals to the similar idea that phenotypic changes are
rapid and limited to marginal groups, and that, if successful,
they later spread to the rest of the population. This pattern of
allopatric speciation, followed by geographical expansion, ex-
plains gaps in the fossil register. Wagner (2015) identifies geno-
typic networks within which potential genotypes, although dif-
fering from one another for some elements (e.g. proteins that
differ in one amino acid), share the same primary functions:
thanks to the accumulation of cryptic mutations, the genotype
can explore this network and acquire new functions without
losing the original ones. This explains the sudden appearance

of novel traits.

This first group of proposals, even if it distances itself from the
classic hypothesis of Population Genetics (i.e. big populations,
role of mutations and Natural Selection, etc.), still considers
the genotype as the source of phenotypic variability. The sec-
ond group abandons this gen-centred view and looks for vari-
ability at the phenotypic level. Gould and Vrba (1982) intro-
duce the concept of exaptation to identify traits that acquire
adaptive value without going through a process of Natural
Selection. An exaptation is defined as a trait appeared as an
adaptation for some original function that is later leveraged to
perform a new one (e.g. the case of the original thermoregula-
tion function of feathers, only later exploited for flight). An
exaptation can also be a trait due to environmental or archi-
tectonical constraints and lacking any function, until a change
in the environment grants it one (e.g. the shape of sponges
and corals due to marine currents, Gould & Lewontin 1979).
In both cases, the mechanism of exaptation represents a phe-
notypic and not a genetic source of new traits. Moreover, the
more complex the organism is, the more frequent potential
exaptations are (as there are more traits and as they are in-
terconnected in more ways than in simpler organisms): this
virtuous circle explains why complexity generates more com-
plexity.Finally, the source of traits that fuels Natural Selection

has been identified in processes intrinsic to the organisms.
Complex systems theory considers that these are regulated
by self-organizing laws: organisms are a particular case of such
systems, and their increasing complexity a particular output
of these universal laws. Complex systems tend to move to-
wards stable states, defined ‘attractors’, such that, if a per-
turbation moves the system away from it, this tends to move
back to the original attractor or to position itself in a new
one (Kitano 2004, Mitchell 2009, Kaufmann 2000). Attrac-
tors shows a certain degree of intrinsic complexity, and the
movement from one to another results in a global jump’ in
complexity, not reducible to the sum of many partial increas-
es. Another group of proposals, linked to Evo-Devo re-
search, focuses on the path from one equilibrium state to
another, more than on the equilibria themselves. Such paths
are defined by development constraints and predetermine
which organisms are possible and which are not: the change
to a new phenotypic architecture is therefore not gradual,
slow and driven only by the environment, but relatively quick
and along a limited set of evolutionary paths (Alberch 1991).
McShea and Brandon (2010) postulate that a tendency to-
wards increasing complexity (called Zero Force Evolutionary
Law, or ZFEL) underlies all phenomena of reproduction with
variation, and that the fact needing an explanation is not

evolutionary change, but stasis.

In the present paper, we defend in the first place the need
for a classification of evolutionary facts as a preliminary step
to the analysis of the mechanisms driving them. Adaptation
of the colour of the B. betularia’s wings in response to envi-
ronmental changes is a radically different fact than the specia-
tion of the Galapagos finches or the appearance of a novel
function like flight. Not all types of evolutionary change entail
an increase in complexity of the same kind and degree”. The
following table presents some examples of such changes and
the main elements that distinguish them (in terms of traits,

variants of traits and functions).

e in wings’ colowr in B. Existing Existing Same 5
fe b‘::gliria 1\\'ing5'co'.lc:wu) {h'.atk}: (mimicry) Nes i of s tti
A0 Eristing New Sa@w\u - Q\

Speciation of finches (s (lngz ‘(apymprlmne..‘for New variants
' different tvpes of food) "\
Y 4y
Exaptation of feathersfor g ol el Nowel

i) New architecture T‘ i g

To build any classification, it is first necessary to identify its
dimensions. Adaptationist models measure design as the
value of fitness (for example, in Grafen 2007: ‘Adaptation is
design, and maximizing fitness is what organisms are designed
for’). This is equivalent to considering the organism as a
black box, which transforms alleles’ frequencies into average
fitness, omitting considerations around the internal architec-
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ture of organisms. Whenever Natural Selection is the main
force behind the change, a scalar variable like fitness can be a
satisfactory proxy of the salient characters of design, consid-
ered as the mix of current traits under a given and fixed ar-
chitecture. However, when the evolutionary fact entails new
traits and a new architecture, it is necessary to open the black
box and to understand how mechanisms other than Natural
Selection act within it and influence the appearance of evolu-
tionary novelties. To do this, we propose to add robustness
to fitness as second dimension of the design space.

There are many definitions of robustness in the literature (for
example Kitano 2004, Carlson & Doyle 2002, Pigliucci 2008,
Moczek 2008). Here, we use the definition by Wagner (ch. 8
in Wagner 201 1), who identifies it at the same time as (a) the
ability to survive changes in the current environment and (b)
the disposition to develop new traits, functions and architec-

tures to adapt to new environments.

T Individuals in Population P | Masimum
g at s gen time tindhidnal I Fitness | dintage valees of
_ § fitness robastness] | 4 fitmess & robustness
Movements in i \
robuiness:
ETEHACY P ol 7| Ramge of possible
v [~ Robustness in s gen
J emvircament
(Wagmer 2015)
| I———) Fitness
Mevement i flness: L
EFFICIENCY =g

Range of pessibie Fitness
[tonsFtraints)

Fig. | — Design Space

Figure | shows the main elements of this design space. Each
point represents an individual of the population at a given
time. The set of all individuals has an average fitness and ro-
bustness, as well as a maximum and minimum of fitness
(linked to genetic and other kinds of constraints) and of ro-
bustness (an individual with too low a robustness does not
survive, while one with too high a robustness spends energy
in traits useless in that particular environment: both are elimi-
nated by Natural Selection). Movements along the horizontal
axis towards higher fitness are linked to an efficiency increase:
the organism fulfils the same functions, with the same traits
and the same architecture, but in a more efficient way. Move-
ments along the vertical axis towards higher robustness are
linked to an efficacy increase: the organism realizes new func-
tions thanks to new traits or a new architecture. Natural
Selection and the other proposed mechanisms have different
effects on the average and the variance of fitness and robust-

ness, as summarised in the following table.
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Directionnl: Continwous vs

Force Alwnys increasing | Discrete increase of
average | variance mverage| varianee

werage FIR? nverage FR?

Xntural Selection 1 ! 0 (] yes, F Continuous
Drife il ] Tl ] no Continuous
ZFEL [ 1 0 1 no NAY
NA N 1 Nia ves, R (™) Discrete
Self-organizing rules
NA  NA 1 1 R Discret
(e.¢. Knuffman's laws) = e
I (*} averages donot incrense
¢ noimpact ("} or it would mot be an exaprarion

N/A: casual inspact that is not the primary source of change

Natural Selection (according to Fisher’s theorem) tends
to increase average fitness and to reduce the fitness vari-
ance (Fisher 1930, Price 1973): it is a directional and
continuous force. Drift acts upon averages but not upon
variances: it is not directional and it is thus impossible to
forecast in which direction it pushes fitness and robust-
ness (Brandon 2006)°. The Zero Force Evolutionary
mechanisms, on the other hand, acts upon variances but
do not change averages. It is therefore likewise non-
directional (McShea & Brandon 2010). The only predicta-
ble effect of exaptation (for the definition itself of exapta-
tion as contribution to the development of a new func-
tion) is an increase of robustness (Gould & Vrba 1982).
Self-organizing rules (e.g. Kauffman 2000) acts exclusively
upon robustness, increasing both its average and its vari-
ance. Figure 2 shows such effects in a graphical format,
detailing the distribution of the population and the corre-
spondent average fitness and robustness before and after

the action of the force.

Natural Selection Drift ZFEL

s |
o)
i e |

' h  Fitness ey Fitness Fituess
Exaptations Self-organization laws
H l/- - : i
i & i A
- ~ -
Fitness Fitness

Fig. 2 - Effects on fitness and robustness of the
different evolutionary forces
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In the so-defined design space, we can write:

Design = f [ fitness (current traits), robustness (architecture) ]
(M

When an evolutionary fact is fuelled by Natural Selection
alone and does not entail a change in robustness (for example,
adaptation of the wing’s colour of B. betularia to changes in the
environment, or maximization of the size of a trait), fitness
alone can satisfactorily capture the essence of the organism’s
design, as adaptationist models do. Equation () thus reduces

to:
Design = f [ fitness (current traits) ]  (2)

When this is not the case, and the evolutionary fact entails a
change in robustness due to other non-selective forces (for
example, the appearance of a new trait like feathers, or of a
new function like flight), it is necessary to consider both di-
mensions. Figure 3 exemplifies evolutionary movements of

& Novelty

E]

Environmental
— chang

these two kinds.

sso s OY]

 TraitOptimization

f— Constant Robustess: “‘“—-1\
) Adaptationist models apply )
Y & (eg Grafew's) 7

Fitness

Fig. 3 — Movements in the Design Space linked to dif-
ferent kinds of evolutionary facts

Generic evolutionary facts can be factorized into movements
along both axis. As an example, figure 4 suggests a possible
explanation of the appearance of the function of flight. The
first step consists in the appearance of the new trait ‘feathers’
caused, for example, by genetic drift. This new trait allows for
better thermoregulation, thus increasing robustness, as the
organism can now resist to wider ranges of external tempera-
tures. Its impact on fitness is decided by Natural Selection,
that, depending on the adaptive advantage it carries, will
spread it among the individuals of the population and optimize
its configuration (in term, for example, of shape and quantity
of the feathers), or eliminate it. At some point, the new trait
optimized by Natural Selection becomes an exaptation, allow-
ing a primitive and rudimentary flight: robustness increases
again, but not necessarily fitness. If flight does not give any
competitive advantage in a particular environment, Natural
Selection could push towards its disappearance (because, for
example, it uselessly consumes energy resources). If flight
does grant some advantage, Natural Selection tends again to
its optimization (for example, in terms of shape or number of

feathers, or dimensions of wings).
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Fig. 4 — Factorizing into elementary movements of

the appearance of a novelty (flight)
The movement from the initial to the final phenotype is
therefore the sum of several horizontal and vertical move-
ments, each explained by a different evolutionary force, and
each entailing a change of complexity in a different sense.
When robustness increases (new trait or exaptation of exist-
ing trait), the change in complexity of design entails an archi-
tectural change. When robustness remains constant, the ar-
chitecture does not change either, and the evolution of design
consists in the optimization of a single trait or of the mix of
existing traits.

Conclusions

The Darwinian claim that Natural Selection explains the in-
creasing complexity of organism throughout the history of life
presents two problems: the lack of a universal formalization
and the polysemy of the concept of complexity. While adap-
tationist programs try to supply such formalization reducing
complexity to a phenotypic variable (usually fitness), and re-
curring to optimization considerations, other mechanisms
have been proposed to explain the appearance of new traits
and architectures. We suggest that both Natural Selection
and alternative evolutionary forces contribute to phenotypic
complexity, but along different axis: the former one acts
mainly upon fitness, while the latter ones mainly upon robust-
ness of organisms. Fitness and Robustness are the dimensions
of a design space, in which it is possible to track evolutionary
changes of very different kinds, as well as the forces behind
them. Moreover, changes in fitness and in robustness are
linked to different concepts of complexity. The question
about whether Natural Selection explains complexity is, un-

der this approach, simply poorly formulated.
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>We think that such a classification is already implicit, for
example, in the different types of ‘evolvabilities’ identi-
fied in Pigliucci (2008).

*The fact that Drift and other forces can reduce average
fitness does not contradict Fisher’s theorem, given that
this applies when Natural Selection is the only force in
place (Price 1973).
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Abstract

| draw attention to philosophical issues underlying scientific
explanation in computer simulations. To this end, | first iden-
tify the explanans and the explanandum; this is important
since it is not clear what is being explained nor in virtue of
what we explain. Second, | suggest the unificationist account
of scientific explanation as the most suitable theoretical
framework. Despite its suitability, however, | argue that the
unificationist needs to be slightly reinterpreted in order to
give room to computer simulations. Third, | discuss what it is
to me the epistemic gain of explaining results of computer
simulations. Finally, | present what it is still missing for a full-
fledged account of explanation in computer simulations.

Keywords: Computer simulations - scientific explanation -
unificationist account of scientific explanation

The philosophical debate on computer simulations emerged
simultaneously with the irruption of computers into the sci-
entific milieu. The early work of authors like Cohen (Cohen,
1961), and Naylor, Burdick, and Sasser (Naylor et al,, 1967)
set out the philosophical importance of computer simulations
and their imprint in the experimental life at an early age. In
the past few years, the philosophical attention on computer
simulations has been revitalized in the work Humphreys
(Humphreys, 2004), Winsberg (Winsberg, 2010), and most
recently Morrison (Morrison, 2015), among others. The
common denominator between the early philosophers and
their contemporaries lies in the interest on analyzing the
epistemic virtues of computer simulations. Current philo-
sophical literature is particularly susceptible to discuss the
status of computer simulations as -novel forms of- experi-
mentation (Humphreys, 2004; Winsberg, 2010; Morrison,
2015), and as special kinds of mathematical models on a digi-
tal machine (Morgan, 2005; Frigg and Reiss, 2009). This arti-
cle also advances on the epistemological analysis of computer
simulations, although it does so by looking at their explanato-
ry force. The aim is to frame computer simulation within a
suitable account of explanation (i.e., the unificationist ac-
count), to show how an explanation is carried out, and finally
what kind of understanding we obtain. The two main ques-
tions there were: how is it possible to explain results of a
computer simulation? and, what kind of epistemic gain should
we expect?

Typically, studies on explanation in computer simulations are
less about the logic of explanation and more about referring
to yet another epistemic activity carried out by simulations.
In the last sense, philosophers either stress explanation as a
way of obtaining knowledge of the world via simulations (e.g.,
(Beisbart, 2012)), or equate it with other epistemic activities,
such as prediction and measurement (e.g., (El Skaf and Im-
bert, 2012)). Of the meager remaining literature, it has been
claimed that results of computer simulations can be explained
by discovering the underlying mechanisms that represent real
-world phenomena. This is the opinion of Ulrich Krohs who
upholds a mechanistic explanation of a simulation of the Bel-
ousov-Zhabotinsky reaction (Krohs, 2008). For this to hap-
pen, Krohs calls for two elements to be in place. First, he
takes that computer simulations are theoretical dynamic
models that refer to the internal mechanisms of a real-world
phenomenon, and which can be directly implemented on the
digital computer (Hartmann, 1996). a€ceSuch modelsa€ , says
Krohs, a€cemay be regarded as not only describing, but also
as explaining, the process under consideration.a€ (Krohs,
2008, 278). In this sense, the simulation is regarded as a€cean
analogue to the modeled system with respect to its dynam-
icsa€ (Krohs, 2008, 283). Second, to explain is to exhibit the
mechanisms that bring about the dynamics of the system
modeled as described in the theoretical model (Krohs, 2008,
283-284). In this way, Krohs assimilates the mechanistic theo-
retical framework of explanation as the most suitable ac-
count for simulations. That is, he expects to explain why by
explaining how (Bechtel, 2005, 422). | contend his account of
explanation for computer simulations and offer my own ap-
proach.

The following is a summary of the presentation given on the
2 of June 2016 in the Il Congreso de Graduados de la Sociedad
de Logica, Metodologia y Filosofia de la Ciencia en Espafia. The
presentation is framed as follows. First, | identify the explan-
ans and the explanandum for computer simulations. This is an
important and non-trivial step since it is not obvious what is
being explained (e.g., data broadly construed, the real-world
phenomenon) nor in virtue of what we explain (e.g., theory,
mathematical models, simulation models). To make this point
clear, | present an example that will be used throughout the
presentation. Second, as mentioned before, | suggest the
unificationist account as the most suitable theoretical frame-
work for computer simulations (Kitcher and Salmon, 1989).
Despite its suitability, however, | argue that the unificationist
needs to be minimally modified in order to accommodate
computer simulations. Third, | discuss what it is to me the
epistemic gain of explaining results of computer simulations.
To my mind, such gain goes beyond the unificationist stand-
ard ideas. Finally, | present some of the philosophical limita-
tions of my account, and how they can be overcome. Allow
me to elaborate.

It is standard in the literature to take the explanans as con-
sisting of well-confirmed scientific hypotheses, laws, theories




Pagina 28

Boletin de la Sociedad de Légica , Metodologia y Filosofia de la Ciencia

Entrenching the epistemological side of computer simulations: explanation and unification

and, as found in more recent literature, of scientific models.
Computer simulations are not alien to this frame of reference,
as there is no conceptual problem in conceiving them as some
kind of special scientific model. Much of current philosophical
literature takes the mathematical model -as implemented in the
computer simulation- as the unit that carries the explanatory
input (e.g., (Krohs, 2008) (Weirich, 2011)). | content this point,
and defend the view that the explanans encompass the simula-
tion model itself. If this last claim is correct, then several ques-
tions arise that need to be answered. What does ground the
simulation model over a mathematical model -or a theory- as
more suitable for the explanans? In addition, if the simulation
model is indeed part of the explanans, are we risking some sort
of self-reference between explanans and explanandum (i.e., the
simulation model would be responsible for both, explaining and
producing the results of the simulation)? Lastly, it has been
claimed that computer simulations entail epistemic opacity, un-
derstood as our limitation of fully fathoming their results (or
the process for obtaining such results). Does epistemic opacity
have any bearing in the construction of the explanans? As for
the explanandum, | take it to be the results of the computer
simulation as data broadly constructed. Grounds for such an
interpretation will be given, as well as some concerns ad-
dressed.

Identifying the explanans and explanandum are only part of the

issue. Several others still await for an answer. How, if at all,
could the simulation model be reconstructed in order to be
part of the explanans? It seems that the conceptual require-
ments for reconstructing the explanans exceed any human
capacity to fully grasp the simulation model. Another challenge
is to deal with conceivable computer simulations results, such as
simulating the gravitational constant to a random value. Could
we talk of genuine explanatory input for such a computer simu-
lation? Let it be noted that, at a this level of analysis, computer
simulations bring into question the possibility of explaining data
tout court, as it has been resisted by Woodward (Woodward,
1989). | will, however, not elaborate on this point. Instead, this
presentation addresses objections to my own approach and the
ways they could be overcome.

As for the second part of the presentation, there are several
reasons that point to the unificationist as the most suitable ac-
count of scientific explanation for computer simulations. One
advantage, for instance, is that the explanatory input is ob-
tained by deriving a description of a phenomenon from a set of
argument patterns. Such patterns, | argue, are reconstructed
from the simulation model, just as well as the description of
the results of the simulation. Moreover, derivation is a desira-
ble feature since it suits well into the nature of computer simu-
lations as abstract algorithmic structures. Now, despite the
advantages offered by the unificationist, there are still issues
that require our attention. A major concern is that computer
simulations are prone to all kinds of errors, such as truncation
errors, and round-off errors, and the like. Since they have a
specific weight in the explanatory input, it becomes necessary
to be able to account for them. Indeed, whereas the simulation

model could be a good representation of the target system, the
results could deviate from the ‘true’ value of the empirical
phenomenon being simulated. Now, the problem is that such
errors are rarely available for reconstruction simply because
they are not necessarily known beforehand. Here is where the
unificationist account seems to fall short, as it does not consid-
er any schemata other than one having all the information
readily available for the construction of the explanans. In addi-
tion, the standard notion of understanding as unifying a multi-
plicity of phenomena needs to be properly adapted to comput-
er simulations. Conversely, a conceptualization of computer
simulations as unifying systems is accepted. | briefly show how
a derivation is done.

Other accounts of scientific explanation, more prominently the
mechanicists (e.g., (Craver, 2006), (Salmon, 1984)), and mathe-
matical explanation of physical phenomena (e.g., (Batterman,
2002)), seem to fail to accommodate computer simulations
into their framework. The former fails because, | believe, com-
puter simulations do not bear causality, although causal rela-
tionships could be represented by means of patterns. This
means that we are unable to identify physical causal relations
acting in the simulation, although we are able to represent
them in a suitable manner. In the context of computer simula-
tions, causal relations are represented by algorithmic struc-
tures, that is, descriptions of the acting causes, their attributes,
and relations, all in a suitable programming language. Again, this
does not entail that we are able to infer causation from such
algorithmic structure (Freedman and Humphreys, 1999), nor
that unanticipated causes are present. Let it be noted that
Woodward’s manipulationist account (VWoodward, 2003) also
treats causality in rather representative terms. However suita-
ble this might seem, there are good reasons for disregarding
the manipulative account as a suitable explanatory framework
for computer simulations. Most of my reasons are grounded on
shortcomings inherent to the manipulative account that are
unsuccessful for computer simulations (see (Duran, 2013)).

The third part of this presentation addresses the epistemic gain
of explaining results of a computer simulation. The unification-
ist takes that explaining is an epistemic enterprise par excel-
lence, one that “makes the world a more transparent place” by
reducing the multiplicity of phenomena that we have to take as
ultimate (or brute) using the same patterns of derivation again
and again. | endorse this viewpoint. Moreover, to my mind,
there are no conflicts adopting this viewpoint for computer
simulations. However, | also believe that explaining facilitates
other epistemic activities as well, such as grasping technical
difficulties behind coding more complex and realistic simula-
tions, providing clues for verification and validation methods,
among others. The presentation discusses this ‘new’ epistemic
gain of explaining results of a computer simulation.

Finally, | discuss further issues that steam from my account, and
which are paramount for a fully-fleshed account of explanation
for computer simulations. Most prominently is the fact that
computer simulations are complex and elaborated systems, and
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as such they might undermine the unificationist approach. |
contend this point by offering an alternative approach that
takes such complex simulations back to my version of the unifi-
cationist account. Another objection stems from focusing my
efforts exclusively on equation-based simulation, while the
universe of computer simulation is much wider, including cellu-
lar automaton and agent based simulations. My response is that
each class of computer simulation provides a unique methodol-
ogy, one that might not be compatible with the unificationist
framework. A final issue stems from some conditions imposed
on the results of a simulation. Here, | have restricted my view
to those results that have an empirical counterpart. It could be
the case, however, that the simulation allows results that do
not represent empirical phenomena -examples will be dis-
cussed. In this context, two questions arise: do we exclude
these kinds of results from the study of explanation? or do we
find a way to incorporate these cases into our study as well? In
this presentation | show how the first question is answered,
while | suggest an approach to the second.
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Epistemological disjunctivism as a
solution for
underdetermination-based skepticism
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Abstract: | explore a strategy to solve the skeptical argument
based on the principle of underdetermination. This strategy
consists in the rejection of the premise that the epistemic
support which a regular subject has is not enough to favour
her ordinary beliefs over radical skeptical hypotheses. | intro-
duce McDowell’s and Duncan Pritchard’s epistemological dis-
junctivism as a possible way to reject this premise. Neverthe-
less, my conclusion is that this anti-skeptical strategy can only
work if S’s epistemic support is not thought as reflectively
accessible, and therefore that epistemological disjunctivism
doesn’t work.

Key words: skepticism, underdetermination, accessibility, per-
ception, epistemic support, justification, disjunctivism, discrimi-
nation.

Radical skeptical hypotheses depict scenarios in which an agent
has experiences subjectively indistinguishable from the ones
she ordinarily has, but where the agent is massively deceived.
These scenarios are used to construe skeptical arguments
(which aim to prove that we lack justification or knowledge for
most of our beliefs) or skeptical paradoxes (which don’t draw
any conclusion but just show a putative incompatibility be-
tween intuitive claims which concern our epistemic situation).

As an instance of a radical skeptical hypothesis, we are going to
use the brain in a vat hypothesis (BIV). According to this hy-
pothesis, one is a brain in a vat instead of a person, but a scien-
tist with a supercomputer is producing experiences in this
brain which are identical to those a person would have. There-
fore, if S were a BIV S would have experiences subjectively
indistinguishable from the ones S would have if S were a nor-
mal person. We can use this BIV hypothesis in conjunction
with the following epistemic principle in order to build a skep-
tical argument/paradox:

Underdetermination principle (UP). For all S, p, g, if S’s epis-
temic support for believing p does not favour p over some
hypothesis q which S knows to be incompatible with p, then
S’s epistemic support does not justify S in believing p.

This would be the UP-based skeptical argument:

(1) S’s epistemic support for believing p does not
favour p over BIV.

(2) If S’s epistemic support does not favour believing
p over BIV, then S’s epistemic support does not justify S in
believing p.

(3) S’s epistemic support does not justify S in believ-
ing p (from 1, 2).

(4) S is not justified in believing p (from 3, and the
assumption that justification is based on epistemic support).

(5) S doesn’t know p (from 4, and the assumption
that justification is a necessary component of knowledge).

And this the UP-based skeptical paradox:

(1) S’s epistemic support for believing p does not
favour p over BIV.

(2) If S’s epistemic support does not favour believing
p over BIV, then S’s epistemic support does not justify S in
believing p.

(3) S is justified in believing p.

An interesting strategy, if one wants to defend that S is justi-
fied in believing what she ordinarily does, is trying to reject
the first premise of the argument. We want to say that S per-
ceptual experience gives her epistemic support which favours
p over BIV. One proposal which aims to sustain this is Pryor’s
dogmatism (2000, 2004), which says that S’s perceptual expe-
rience of p makes S’s belief that p justified. Perceptual experi-
ences, in virtue of their propositional content (the way they
represent the world to be) make S justified in holding certain
beliefs. However, non-perceptual, deceptive experiences, can
have the very same propositional content that perceptual
experiences, as long as they look the same way from S’s point
of view. Consequently, this epistemic support is defeasible, it
doesn’t entail that p. S could have an experience as of p while
p is not the case, perhaps because he is suffering an illusion or
hallucination.

The problem with this account is that it really does nothing to
explain how S’s defeasible perceptual evidence can favour p
over BIV. The point of the skeptic is that the seeming as if p
would be exactly the same, and would be equally well ex-
plained, if BIV were true instead of p. The content of the
seeming as if p doesn’t really favour p over BIV because in
both cases the content would be exactly the same, or so
would say the skeptic. The problem for this kind of dogma-
tism, then, is that it doesn’t provide any story to explain how
the first premise of the skeptical argument is false. It takes for
granted that the seeming as if p favours p over BIV, but
doesn’t explain how.

The dogmatist assumes that S’s perceptual epistemic support
for p is something like S’s experience as if p were the case. If
the epistemic support is understood as a mere seeming, then
it can be replicated in situations where p is false, like the BIV
scenario. But one can argue that S’s perceptual epistemic sup-
port for p does not consist in the experience as if p, but ra-
ther in her seeing that p is the case. If the experience is under-
stood this way, then it would not be possible to replicate the
epistemic support it provides in situations in which p is false.

The latter one is the strategy followed by McDowell’s (1998)
and Duncan Pritchard’s (2012, 2015) epistemological disjunc-
tivism. This position sustains that, when one is in an optimal
case of perception, one has epistemic support which is both
factive (having perceptual epistemic support for p entails the
truth of p) and reflectively accessible (one can know that this
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epistemic support obtains by reflection alone). This epistemic
support is not present in bad cases of perception or non-
perceptual cases, even though this cases can be subjectively
indistinguishable. If we sustain the claim that the content of S’s
perceptual experience entails that p, then we would have an
explanation of why S’s perceptual evidence favours p over BIV.
Obviously, if the perceptual evidence entails p, and p and BIV
are incompatible beliefs, then the perceptual evidence favours p
over BIV.

However, according to a broadly accepted assumption, if S’s
epistemic support is reflectively accessible to S then it is non-
entailing, because S’s reflectively accessible epistemic support is
thought to be compatible with the target belief being false. The
argument can be casted as follows:

(1) In the bad case, S’s reflectively accessible epistem-
ic support is less than factive.

(2) One cannot reflectively distinguish between a
good case and a corresponding bad case.

(3) In the good case, the reflectively accessible epis-
temic support is less than factive.

McDowell’s strategy against this argument is to point out the
difference between accessibilism (the thesis that S’s epistemic
support must be reflectively accessible) and what he calls the
Highest Common Factor conception (HCF).

HCF: The only facts that S can know by reflection alone in an
optimal case of perception are facts that S’s physical duplicate
in a corresponding bad case can also know by reflection alone
(by “corresponding bad case” is meant that everything looks to
S as if she were in a good case of perceptual, but S is actually
suffering a deceptive experience).

McDowell argues that a commitment to accessibilism doesn’t
entail a commitment to HCF, because the fact that both expe-
riences are indistinguishable from S’s point of view doesn’t
entail that both experiences provide the same epistemic sup-
port. According to McDowell, it’s not a commitment to acces-
sibilism, but an independent commitment to HCF, what pre-
vents philosophers to say sustain that S’s reflectively accessible
epistemic support can be factive. The most that will follow
from the fact that the two experiences are indistinguishable is,
according to McDowell, that the agents in the good and in the
bad case are equally epistemically blameless in having the target
belief (this would be the only internalist epistemic standing
which both agents have in common). But this is not the same
as saying that both agents have the same epistemic support
reflectively available or that both are equally justified in believ-
ing the target proposition.

Nevertheless, McDowell doesn’t tell any story to explain how
can the epistemic support be different in the two cases if the
experiences are indistinguishable. An attempt to answer this
worry can be found in Pritchard’s defence of epistemological
disjunctivism (2012). Pritchard’s strategy is to claim that, con-
trary to what it appears at first sight, it is not true that, when
the experiences look the same to S, S cannot distinguish be-

tween the good and the bad case on the basis of her reflective-
ly accessible epistemic support. So he aims to reject (2) “One
cannot reflectively distinguish between a good case and a cor-
responding bad case”, and then stop the inference to (3) “In
the good case, the reflectively accessible epistemic support is
less than factive.”. According to Pritchard, the assumption that
S cannot reflectively distinguish between the two cases trades
on an ambiguity of the idea that the two scenarios are reflec-
tively indistinguishable. He defends that there are two senses of
“reflectively distinguishing” which should be separated.

I) One sense is that of perceptually discriminate one
scenario from the other. For instance, imagine that S were a
zoologist trained so that she could be perceptually aware of
certain differences between genuine zebras and disguised
mules. In this case, S’s discrimination is based on the way things
look to S. S distinguishes that there is a zebra (or a disguised
mule) “just by looking” (Pritchard, 2012, p. 77), because her
visual experience is enough for her to discriminate between
the two scenarios.

2) Another sense in which S can reflectively distin-
guish between the two scenarios is when S’s background epis-
temic support favours S’s belief that she is in a good rather than
a bad scenario. Imagine that S is not a zoologist and she has no
special ability to perceptually discriminate between zebras and
disguised mules. The two experiences are indistinguishable
from S’s point of view. Still, it could be argued that S’s back-
ground epistemic support favours the claim that she is in the
good case, in particular what she knows about the low-
likelihood of a deception of this kind taking place (she could
reason that it is a pointless deception, and that it involves a
huge effort, that the zoo is a reliable one, etc). So, even though
she is unable to introspectively discriminate between the two
scenarios on the basis of her visual experience, S can offer
favouring epistemic support for her belief that she is in the
good scenario over alternative hypotheses, via a priori deduc-
tion based on her background rational beliefs. Then, according
to Pritchard, we can say that S can reflectively distinguish
whether or not she is in a good case on the basis of her back-
ground epistemic support and, consequently, reject premise (2)
of the distinguishability argument against epistemological dis-
junctivism.

This distinction between favouring and discriminating epistemic
support is not distinctive of epistemological disjunctivism, and
could be accepted independently of it. But, according to
Pritchard, it helps epistemological disjunctivism because it al-
lows one to claim that S can favour p over incompatible hy-
pothesis on the basis of reflectively accessible evidence, even
though the way things looks to S is not enough to favour p
over q. What is reflectively accessible to S when it comes to
favour one perceptual belief or the other is not only what S
can discriminate on the basis of how things look to her, but
also her background of reflectively accessible justified beliefs,
which can be used as further evidence to favour one scenario
over the other.
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But | think that Pritchard’s argument doesn’t work, as long as
he also wants to sustain that perceptual evidence is factive
and reflectively accessible. If we accept the claim of epistemo-
logical disjunctivism that S’s perceptual evidence is factive,
then this support cannot be exhausted neither by her dis-
criminating nor by her favouring epistemic support for p.
Neither the kind of epistemic support provided by the fa-
vouring background of S’s beliefs nor the kind of epistemic
support provided by what S is able to discriminate from how
the experience looks to her is enough to provide S with fac-
tive epistemic support. The epistemic support provided by
what is accessible in the visual experience is compatible with
scenarios in which the claim is false, as the distinguishability
argument shows. The epistemic support provided by S’s back-
ground beliefs can make a belief more likely, but it is not
enough to entail it. So, if it is admitted that what is reflectively
accessible to S is what she can distinguish on the basis of how
things look to her and what she can favour on the basis of
her justified background beliefs (and this seems to be the
epistemic support which Pritchard acknowledges to be reflec-
tively accessible), then neither of these can play the role of
the factive epistemic support which epistemological disjunc-
tivism needs.

This is why epistemological disjunctivism must say that there
is something more which is relevant to S’s epistemic position,
besides what she can distinguish on the basis of her experi-
ences and beliefs. This “extra”, factive, epistemic support is
thought to be provided by the relation between S and the
relevant fact of the world. That is, it's not what S can distin-
guish from that experience, but the fact that this experience
involves a relation with facts of the world, what provides S
with factive epistemic support.

The particular kind of rational support that the epis-
temological disjunctivist claims that our beliefs enjoy
in paradigm cases of perceptual knowledge is that
provided by seeing that the target proposition ob-
tains ... [In the good case] the agent’s reflectively
accessible rational support will be the factive
ground that there is a tree before her. (Pritchard,
2012, pp. 14-16)

But then one could argue, against Pritchard’s argument for
epistemological disjunctivism, that S cannot distinguish wheth-
er she is in such a relation with the relevant fact of the world,
because the means which she has for it (what she can distin-
guish on the basis of the experience and what she can favour
on the basis of her background beliefs) are not enough to
determine whether she is actually in a relation with the rele-
vant fact or she is in a bad case instead. In other words, if, in
a case of perception, the factive epistemic support is provided
by the relation between S and some external fact, then the
epistemic support is not reflectively accessible to S, because
the occurrence of this relation is beyond S’s accessible reach
(the causal relation between the experience of p and the fact
that p is beyond what is accessible from the experience).

It seems then that we must choose between the claim that
S’s perceptual epistemic support is factive and the claim that
S’s perceptual epistemic support is reflectively accessible.
The interesting feature of epistemological disjunctivism is
that, by sustaining both claims at the same time, it allows a
defence of the claim that S’s epistemic evidence is reflec-
tively accessible but capable of favouring p over skeptical
alternatives. But we have concluded that the combination of
these two claims doesn’t seem to be possible.
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Abstract:

This proposal aims to lay out a problem concerning the
approach of Relevance Theory to explicit communication.
The main idea that we will argue for is that this theory is
unable to deal with the fact that the grammar of some
languages may oblige its speakers to make more explicit
some items that would remain unmarked in other
languages, thus making their utterances costlier to process
without increasing their overall relevance. If we are right
about this, grammar may play a bigger role than optimal
relevance in determining the degree of explicitness of
utterances.

Keywords: Relevance Theory, explicitness, grammar

Resumen:

El presente articulo pretende presentar un problema
relativo a la aproximacién a la comunicacion explicita por
parte de la Teoria de la Relevancia. La idea principal que
sostendremos es que dicha teoria resulta incapaz de tratar
con el hecho de que la gramatica de algunas lenguas puede
obligar a sus hablantes a hacer mas explicitos algunos
elementos que permanecerian sin marcar en otras lenguas,
aumentando el esfuerzo de procesamiento requerido por
sus enunciaciones sin que esto aumente su relevancia. Si
estamos en lo cierto, la gramatica podria jugar un papel
mas importante que la relevancia 6ptima a la hora de
determinar el grado de explicitud de las enunciaciones.

Palabras clave: Teoria de la Relevancia, explicitud, gramatica

Our proposal attempts to lay out what we think to be a
problem for the approach of Relevance Theory to explicit
communication. Relevance Theory takes relevance and
processing effort as the main contributors to the
determining of the degree of explicitness of an utterance;
we will argue that, while these factors are important,
sometimes grammar may play a bigger role in this process.

We will start out by making a brief introduction to those
features of Relevance Theory that concern the most to our
aims. This approach differs from Gricean approaches
regarding explicit communication: Gricean frameworks
considered that grasping the explicit meaning of an
utterance requires just disambiguation and reference

assignment, while Relevance Theory takes what is explicitly
communicated as going much beyond what is literally said.
Thus, Gricean theories consider pragmatic inference as a
means to recover what is implicated, while Relevance
Theory sees it as not just contributing to the recovery of
the implicatures, but also to the development of what
relevance theorists call the explicature of the utterance:
once the utterance is decoded, the output of this decoding
must be developed until the hearer gets a full propositional
form. This means that, while Gricean theories consider
what is explicitly said as equating what is literally said,
relevance theorists prefer to talk about degrees of
explicitness of utterances: the greater the contribution of
the decoding and the less that of the pragmatic inference,
the more explicit the utterance is.

This thesis from Relevance Theory is sustained on the basis
that utterances follow the Principle of Relevance: any act of
ostensive communication — such as an utterance -
communicates the presumption of its own optimal
relevance. An stimulus is optimally relevant if it leads the
hearer to infer the maximum number of relevant
assumptions with the less processing effort. Thus, given two
different utterances that allow the hearer to make the
hearer infer the same set of relevant assumptions, a
speaker willing to communicate that very set of
assumptions will choose the one that takes the less effort
to process. The hearer is supposed to decode this
utterance and to develop the output of this decoding
process until she gets an interpretation fitting the Principle
of Relevance. The result of this development is what
relevance theorists call an explicature. Let us illustrate this
by means of the following example:

(1a) “That book is difficult”
(Ib) “That book is difficult to read”

In a context in which it is clear that we are talking about
reading books, a speaker willing to communicate a certain
set of assumptions will prefer to utter (la) over (Ib), since
it takes less effort to process; the hearer is supposed to
decode it and to develop the output of this decoding
process until she gets a proper interpretation — in this case,
that the book is difficult to read. Given two utterances that
communicate the same set of assumptions, a speaker
aiming at optimal relevance will generally choose the
syntactically simpler one, since it would be less costly
(Sperber and Wilson, 2012: 377; 1993: 9).

In what follows, we will proceed to show how this idea
from Relevance Theory fails, and we will do it by showing
how the information encoded by speakers in order to
communicate a set of assumptions varies depending on the
language that speakers are using. We will argue that the
extra processing effort required by the occurrence of some
items cannot be justified by their relevance, but only
because of grammar conventions.
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Our methodology will be as follows: we will imagine several
situations in which an utterer wants to communicate a certain
set of assumptions, and we will see how the information
encoded varies depending on the language. We will see how
there are some cases that Relevance Theory can explain away
by appealing to lexical differences, while there are others in
which this explanation just does not hold, and we must appeal
to grammatical rules.

Slobin (2011) has shown some cases in which a speaker
intending to communicate a set of assumptions by means of
an utterance encodes different information depending on
which language he is using to communicate it. Namely, he
argues that some languages tend to encode pieces of
information that are left to be inferred by speakers of other
languages. Thus, for example, he has shown that Spanish
speakers tend to encode the final state of an action, leaving
the direction of the action to be inferred by the hearer,
whereas English speakers tend to encode the direction of the
action, leaving its final state to be inferred.

According to relevance theory, a speaker willing to
communicate a set of assumptions by means of an utterance
will only encode the minimum information required for the
hearer to grasp the intended meaning, since encoding more
information would make the utterance costlier to process,
and thus non-optimally relevant. If this is so, we may ask
ourselves why an utterer should encode more information in
a language a than in a language b: if both utterances convey
the same explicatures, and the utterance in language b is
sufficient for the hearer to infer the intended set of
assumptions, the extra information provided when uttering
that very sentence in language a seems unnecessary. Let us
consider the following example: a kid is eating an ice-cream
and gets some stains on his clothes. His father sees him and
tells him to wash the stains off. This is how the utterance
would have gone in English and in Spanish:

(2a) “Wash that off!”
(2b) “jLavate eso! (“Wash to yourself that™)

We can see from this example that the information encoded
by each utterance differs. (2a) is encoding, by means of the
particle “off’, the fact that the hearer has to wash something
off a surface, whereas (2b), by means of the reflexive “-te”, is
encoding the fact that the hearer has to perform the action of
washing on himself. Neither of these pieces of information
were required: a Spanish hearer would not require the
speaker to encode “de encima” (“from the surface”) to grasp
the intended meaning — it was already in the explicature of
(2b) —, and neither would an English hearer need that the
speaker encoded “to yourself’ to grasp the fact that he must
perform that action on himself (it was already in the
explicature of (2a)). What is, then, the reason for encoding
such information?

The answer that relevance theorists could provide to the
problem that we have laid out may be the appeal to lexical
differences: language a may have a word encoding a
concept more precise than the word used by the speaker
when uttering it in language b. Thus, for example, a
German speaker may use the verb
“kennenlernen” (paraphrasable as “to get to know”)
whereas an English speaker would be using the less precise
“to know”. Decoding two verbs is costlier than decoding a
single one, hence in those cases in which no ambiguity rises
an English speaker aiming at optimal relevance would
prefer to translate “kennenlernen” as “to know” instead of
as “to get to know”. On the other hand, German has two
distinct verbs, “kennenlernen” (“to get to know”) and
“kennen” (“to know”). Since both of them require the same
processing effort, the German speaker will tend to use the
one that is closer to the intended meaning. This allows us
to understand why the German sentence may be more
precise than its English counterpart: each speaker is just
using the best resources that her language provides her
with, keeping the processing effort as low as possible. The
Principle of Relevance remains therefore untouched.

This response requires the adoption of a contextualist
framework in which not all concepts are lexicalized,
meanings of utterances are built ad hoc for each situation,
and words are used as a simple clue for grasping the actual
meaning of the speaker, since they encode only loose
concepts. This response allows us to explain away
differences between, for example, the degrees of
explicitness of (2a) and (2b). (2a) is employing “to wash
off” as a verb, whereas (2b) is using “lavarse” (“to wash
oneself”’). Neither of these verbs has a perfect equivalent in
the other language, but both of them require the same
processing effort as the less precise “to wash” and
“lavar” (“to wash”); the reason for the choice of the more
precise one is that speakers tend to use those words that
are closer to the intended meaning. The fact that they are
encoding unnecessary information does not affect the
optimal relevance of the utterance, since processing either
“Wash that off!” or “Wash that!” requires the same effort,
and the same goes for “jLava eso!” (“Wash that!”) and
“iLavate eso!”. The difference, then, is just lexical: each
speaker is just using the best resources that her language
allows to, and it happens that a language has lexicalized a
concept that the other has not.

We think that this response is right; however, in our
opinion, it still fails to provide a proper answer to other
similar problem that cannot be explained away in terms of
lexical differences. Sometimes it is the grammar of some
languages, and not their lexical features, that obliges their
speakers to provide an extra information that is not
required in other languages to grasp the set of utterances
that the speaker is intending to communicate. It is the case
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of Chinese sentences containing the particle J (“le”; a particle
employed to indicate a change of state) or sentences containing
some pronouns found in several Romance languages (French
“y” and “en”, Italian “ci” and “ne”, Catalan “hi” and “en”; used
as anaphoric pronouns to substitute an adverbial phrase or a
noun modifier). Utterances employing these items are more
explicit than their counterparts in other languages where these
particles do not exist or are not compulsory, since the
occurrence of these particles implies encoding some truth-
conditional (non-illocutionary) information. This extra encoding
seems unnecessary, since this information was already in the
explicature of the utterance and the speakers of other
languages did not need to encode it for the hearer to grasp
what was intended to communicate. Compare the following
conversarion in English ((3a) and (3b)) and its translation into
Catalan ((3c) and (3d)):

(32) “Why did you leave the party?”

(3b) “I didn't feel comfortable

(3c) “Per queé vas deixar la festa?” (“Why did you
leave the party?”)

(3d) “No m'hi trobava comode” (“I didn't feel
comfortable at the party”)

The encoding of the particle hi in (3d) is making this sentence
more explicit than its English counterpart (3b). This pronoun is
encoding the same propositional information as the italicized
expression in the translation of (3d), that is, it is substituting
the adverbial phrase “at the party”. The occurrence of this
pronoun is compulsory, and therefore obliges the Catalan
speaker to make the sentence syntactically more complex than
it could have been if the speaker had chosen to encode just the
information encoded in its English counterpart (3b), where the
adverbial phrase “at the party” was absent. This extra
information, therefore, has not been added because it was
relevant in the given context: its occurrence, and the additional
effort to process it, can only be justified by grammar.

This time the problem cannot be dealt with in terms of lexical
differences, since it would require accepting that the
combination of “hi” plus a verb is just a lexicalization of a new,
more precise concept. This would eventually lead us to
consider all the combinations of verbs plus pronouns as
encoding concepts that are as primitive as those encoded by
verbs alone, which seems rather implausible: we should
consider, for example, “to see her” as being as primitive as “to
see”. Even if this were so, this would not explain the extra
effort required for processing it, since, unlike in the case of
“kennenlernen” and “to know”, which are each one encoding a
single verb, “to see” is encoding a verb, whereas “to see her” is
encoding both a verb and an object, which would make it
costlier to process.

Let us see a second example, this time comparing English,
Spanish and Chinese. Imagine a speaker inviting the hearer to
enter a room. If the speaker is inside the room, the utterance
would go like this:

(42) “Come in!”
(4b) “iEntra!” (“Enter!”)
(4c) “HER ! ( “Jin l4il) (“Enter come!”)

The English utterer of (4a) is employing a single verb that
indicates the direction of the action (towards the speaker) and
the final state of it (the hearer must en up inside). The Spanish
utterer of (4b) is employing a single verb that encodes that
the hearer has to perform a movement by which he will end
up inside. The Chinese utterer of (4c) is using two different
verbs, the first one to indicate that the movement must end
up inside and the second one to indicate the direction of the
action (towards the speaker). This means that the Chinese and
the English speaker are encoding the same information,
whereas the Spanish utterance lacks the direction in which the
action must be performed. The difference between the
degrees of explicitness of (4a) and (4b) can be explained away
by appealing to lexical differences, since the syntax of each of
them is as simple as it could have been. But one may wonder
why the Chinese speaker is using two different verbs: the
information encoded in the Spanish utterance would have
sufficed for the hearer to grasp the intended meaning, and
there was no need to incorporate a second verb indicating the
direction of the action. Therefore the relevance of this
information cannot justify its occurrence nor the extra effort
required to process it: it can only be due to grammar.

According to Relevance Theory, the main reason to make an
utterance more explicit than another one conveying the same
explicature — that is, the reason to encode more information
— is to indicate the direction in which the hearer has to search
for relevance, that is, to provide the hearer with a clue of
what she has to do with the utterance; this is the only thing
that can justify the extra effort required for processing it.
However, having the above problems in mind, we can
conclude that an utterance's being more explicit than another
one may also depend on grammar conventions. Indeed, in the
cases shown above we can see how speakers may sacrifice the
optimal relevance of an utterance in order to follow a
grammatical rule: by chosing to follow it, the utterance is
made costlier than it could have been.

Relevance Theory, to a great extent, dismissed semantics in
favor of pragmatics, since it attributed the latter a role not
just in the study of what is implicated, but also in what is
explicitly said — the explicatures. However, if we are right in
our claims, the role of pragmatic inference in the recovery of
explicatures may not be as great as relevance theorists take it
to be, since the degree of explicitness of utterances may be
more determined by grammar than by the optimality of the
relevance of utterances.
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ABSTRACT: This article analyzes the view of evolutionary
theory as a theory of forces. The analogy with Newtonian
mechanics has been challenged due to the alleged mismatch
between drift and the other evolutionary forces. Several
authors have postulated that the special character of drift is
because it is the default behaviour or Zero-Cause Law of
evolutionary systems. | defend that drift’s causal and
explanatory power prevents it from being considered as a
Zero-Cause Law. Instead, | propose that the default
behaviour of evolutionary systems is what | call the Principle
of Stasis. This approach has several advantages in order to
defend the causal status of evolutionary theory and explains
the use of the force interpretation.

KEYWORDS: Evolutionary forces, causation, Zero-cause
law, genetic drift, Newtonian analogy.

Textbooks and most of the evolutionary literature talk about
evolutionary forces acting on a population. The analogy was
proposed by Elliott Sober (1984) who argues that
evolutionary theory is a theory of forces because, in the same
way that different forces of Newtonian mechanics cause
changes in the movement of bodies, evolutionary forces
cause changes in gene and/or genotype frequencies. As a
result, selection, drift, mutation and migration would be the
main forces or causes of evolution. Nevertheless, the
appropriateness of the causal view, and particularly the
Newtonian analogy, has been challenged in the last decade.
Several authors (Walsh et al 2002, Matthen and Ariew 2002)
argued for a new view, the statistical view, where the
evolutionary process and its parts (selection, drift, etc.) are
mere statistical outcomes, inseparable from each other.

| argue for a third way to defend the causal view. The aim of
the force interpretation was to expose the causal structure
of the theory. This is what Maudlin (2004) calls “quasi-
Newtonian” theories. These are characterized by shaping
them into a similar form to Newtonian mechanics whose
main axis is the adoption of a default behaviour which tells us
how the system would behave if external factors were not
acting on it. | call Zero-Cause Law (henceforth ZCL) this

default behaviour. The main purpose of building quasi-
Newtonian theories is to identify the causes that affect a
particular system. That is why the ZCL is necessary.

Several authors still think that drift is an evolutionary force
inasmuch as it is an essential causal factor in evolutionary
phenomena. Stephens (2004) postulates that drift has a
direction: it leads populations to homozygosity. Filler
(2009) is in favour of maintaining the force-talk but is aware
that abuse of it could turn the concept of force into
nonsense. Pence (2016), on the other hand, finds in
Brownian motion, in physics, a similar phenomenon —a
stochastic force— so we can maintain drift as a force. Other
authors give to genetic drift a special role which could be
explained considering it not as a force but as a “default
state”. McShea and Brandon (2010) defend that drift is the
ZCL instead of the Hardy-Weinberg law (H-W law).
McShea and Brandon point out the difficulties of
considering drift as a force because of its lack of direction.
Instead, these authors defend that drift, far from being a
special force which is introduced in the population, is the
default state of the population —because there is no infinite
populations— and, hence, a ZCL in the same way that the
inertia is bodies’ default state in Newtonian mechanics. In a
similar line of argumentation, Sarkar (201 1) locates drift as
ZCL but with different connotations from those defended
by McShea and Brandon. Sarkar build a haploid model and
points out that drift is not mentioned in the model.
However, it is included in the model through the
population size when it is finite. Population size actually is a
constitutive  assumption of the system. Constitutive
assumptions are those privileged conditions which cannot
be changed without changing the identity of the system.
Facultative assumptions, on the other hand, are those
which may vary without changing the identity of the
system.

A critical analysis of the role played by drift within the
structure of evolutionary theory will show the scope and
limits of the force interpretation (for more details see
Luque (2016) and Luque (in press)). The force
interpretation was proposed to help identify evolutionary
causes. Nevertheless a theory can be a causal theory
without resorting to forces. | argue for a difference-making
account of causation (Menzies 2004). According to this
approach, then, a cause is conceptualized as a difference-
maker, disturbing the normal behaviour of the system. In
other words, a cause is “what makes the difference in
relation to some assumed background or causal
field” (Mackie 1980, p. xi). The system is defined by a
number of background conditions, and among these
conditions the ZCL tells us how the system behaves before
the intervention of external factors, what the normal course
of the system is like. Some authors (McShea and Brandon
2010) call a default state the normal course of the system.
However, | think that default behaviour is preferable
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because a default state of a system is shaped not only by the
ZCL, but also by other default settings or background condi-
tions. Thus, difference-making factors “are seen as intrusions
into the system that account for the deviation from the nor-
mal course of events” (Menzies 2004, p. 170).

This kind of theorizing is found in Population Genetics text-
books by, firstly, establishing the background conditions of the
system and, secondly, by introducing factors against this back-
ground. Evolutionary theory usually takes for granted the
Hardy-Weinberg law (henceforth H-W law) (Sober 1984,
Gillespie 2004) as its ZCL counterpart. According to the H-
W law a diploid and ideal infinite population, where there is
random mating (panmictic population) and whose individuals
are viable and fertile, will remain or return to equilibrium (i.e.
gene and genotype frequencies will remain stable) if no exter-
nal factor acts on it. The best historical example following this
way of theorizing is Newtonian mechanics (Menzies 2004,
Maudlin 2004). Thus, the first law of Newtonian mechanics
functions to establish that every body continues in its state of
rest, or of uniform motion in a right line, unless it is com-
pelled to change that state by forces impressed upon it. Thus,
both the law of inertia as well as the H-W law, tell us how the
system would behave if nothing disturbed it, and so assuring a
neutral substrate where we can introduce external factors.

Within the background conditions, ZCLs play a crucial role
because they tell us how the system behaves before the inter-
vention of external factors and what the normal course of the
system is like. Since the ZCLs are part of the background
conditions, they are the basis to explain the unexpected. They
are what is expected (the default behaviour), but because of
that, they are required to identify what must be explained.
That is the role that Newton gives to the law of inertia. It
tells us that when no force is operating, the body will contin-
ue at a constant velocity. In addition, Newton’s First Law is
the link between the background conditions and difference-
makers in any Newtonian system, since it puts us in a position
to appreciate the effects of different forces and is the only
background condition which plays that role. The law of inertia
presupposes the following features: absolute space, absolute
time and the existence of one body (Maudlin 2012). The first
two give us a topology, a structure, a metric and a vacuum
where the body and its state of motion can be located, meas-
ured and continued in a straight line (if it is not at rest). At
the same time, the law of inertia requires the inclusion of
external forces (difference-makers) in order to explain why a
body is not in uniform motion (in a straight line or at rest).

| defend that theoretical and empirical reasons and drift’s
causal and explanatory power prevents us from considering it
as a ZCL, because it does not correspond to the features of
ZClLs. Universality plays in favour of considering drift as a
ZCL. But this feature is not enough. Think about the force of
gravity. Newton formulated it as a universal law and, in fact, it
operates anywhere in the universe where bodies are interact-
ing. We could say that it is a constituent part of the universe,

its default behaviour and because of that, it should be consid-
ered a ZCL.

Following Sarkar’s distinction between constitutive and faculta-
tive assumptions, we can see why drift is not the default behav-
iour. The distinction implies identifying the features that cannot
be removed without changing the essence or the identity of the
system. | propose that the default settings of evolutionary theo-
ry (at least in Population Genetics) can be summarized as fol-
lows: a population, variation, an environment, ancestor/
descendant relations, and what | call The Principle of Stasis.
Evolution requires a population of individuals because individu-
als, themselves, do not evolve; only populations evolve. Evolu-
tion also requires non-identical individuals, the existence of
variation in a population. The environment is where the popu-
lation is located, the action space where the population devel-
ops its activities. Ancestor/Descendant relations give to the
population a time line and it is not committed to any particular
form of heredity. The Principle of Stasis tells us how the sys-
tem will behave if there are no facultative assumptions. It is the
ZCL that connects constitutive and facultative assumptions.
We can see that the Principle of Stasis depends on the Ances-
tor/Descendant relations, in the same way that the Principle of
Inertia depends on absolute space (the vacuum), or the exist-
ence of a body.

On the other hand, facultative assumptions (i.e. evolutionary
causes or difference-makers) can be removed without changing
the identity of the system. We could devise a prototypical
standard evolutionary theory system without natural selection
by postulating no fitness variation. Also we could think of an
evolutionary system without mutation by postulating a perfect
replication mechanism or without migration by postulating a
closed population. In all these cases, the absence of the pro-
cesses does not affect the nature of the system. And, finally, the
mathematical models in Population Genetics allow us to see
why drift is not a background condition. In any Population Ge-
netics textbook drift is introduced by postulating a finite popu-
lation size. In order to make the calculus easier, models start
with an infinite population to construct a deterministic process.
Thus, we can perfectly model an evolutionary system with an
infinite population size and the system will remain within stand-
ard evolutionary theory’s framework. What it shows is that we
can model an evolutionary system without drift. What is a
background condition is the population itself and not its size.

Another problem that appears when we consider drift as a
ZCL is that it has a central role in the explanation of a large
number of evolutionary phenomena. Lynch (2007) has suggest-
ed that the increase in genome size occurred in the transition
from prokaryotes organisms to eukaryotes organisms has been
due to genetic drift which fixed in genomes, along lineages,
elements with little or no advantage, and even mildly deleteri-
ous, such as introns, transposable elements, noncoding DNA,
etc. Drift would be the main factor because the eukaryotes
effective population size was smaller than the prokaryotes one.
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Thus, bacterial species have an effective population size
so large that selection quickly fixed any beneficial muta-
tion and its ability to eliminate the deleterious one is
huge. On the other hand, in eukaryotic species, the
effective population size is much smaller so that natural
selection is not as effective in eliminating those ele-
ments. Thus, drift is shown as a crucial factor in explain-
ing the increase of organisms’ complexity. However, its
important explanatory and causal role is what makes it
impossible to understand drift as a ZCL. ZCLs are not
the cause of anything, but they provide a sort of frame-
work which stipulates what needs to be explained and
what is a cause in the system.

| consider the H-W law —in its two possible formula-
tions: allelic and genotypic— as special cases of a more
general principle —the Principle of Stasis— which could be
formulated as follows:

Principle of Stasis: An evolutionary system where there is
no selection, drift, mutation, migration, etc., so
there is no difference-maker, will not undergo any
change (it will remain in stasis).

The structure of evolutionary theory as a quasi-
Newtonian theory involves the establishment of a ZCL
or default behaviour which indicates how the system
would behave if there are no difference-makers. Several
authors have claimed the special character of drift within
evolutionary theory, postulating it as the ZCL of evolu-
tionary systems. It has been shown that such approach is
not well-grounded since drift is not a good ZCL. In-
stead, | propose a ZCL which includes the H-W law, the
Principle of Stasis, which postulates that an evolutionary
system, if it is not influenced by a difference-maker, will
remain unchanged.

There are several conceptions of the causalist interpre-
tation of evolutionary theory, some of them committed
to the Newtonian analogy. My approach has several
advantages in order to defend the causalist view. Firstly,
the difference-making account allow us to avoid the
problems associated with the extension of the concept
of “force” beyond classical mechanics; this account does
not require that a cause has an explicit and predictable
directionality, only that it makes a difference, so drift
can still be considered an evolutionary cause without
dealing with all the properties that a Newtonian force
must have. Secondly, this difference-making account of
causation encompasses different causalists approaches.
The vast majority have followed Woodward (2003)’s
manipulationist account of causation, while others have
followed a counterfactual account of causation or a
probabilistic account of causation. Difference-making is a
general form of all these accounts of causation
(manipulationist, counterfactual and probabilistic).
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Finally, my approach explains the use of the force interpre-
tation. The Newtonian analogy is illuminating insofar as it is
helpful in revealing the causal structure of evolutionary
theory. In other words, the theory is constructed from a
ZCL that stipulates a default behaviour and arises by intro-
ducing factors which alters that behaviour. That is the
reason why the force metaphor was formulated in the first

place and why it still continues in evolutionary literature.
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El objetivo de estas paginas es discutir las soluciones que algu-
nas teorias proponen al problema de cémo codificamos los
significados de palabras polisémicas y homénimas. Se estudian
tres teorias: la teoria de la seleccion de sentidos, la teoria de
la relevancia sobre los conceptos y la teoria del léxico genera-
tivo. Como alternativa a estas propuestas, se plantea que las
palabras no codifican conceptos atémicos sino complejos. La
estructura del trabajo es la que sigue: primero, explico breve-
mente la distincion entre homonimia y polisemia; segundo,
discuto las tres teorias sobre la polisemia; tercero, propongo
que los distintos significados polisémicos se codifican dentro

de un mismo concepto complejo.
Palabras clave: polisemia, homonimia, conceptos, significado.

Polisemia y homonimia
La homonimia y la polisemia se caracterizan porque varios

significados caen bajo una misma forma léxica. La diferencia
entre los dos fendmenos es que en el caso de la polisemia, los
dos sentidos estan relacionados, en cambio, los significados
homonimos no estan relacionados entre si. Observemos el

siguiente ejemplo:
|

(la) Pedro esperé a Carlos en el banco.

(Ib) De camino, Carlos se pasé por el banco a sacar
dinero.

(Ic) Carlos tuvo problemas con el director del banco.

En (1), tenemos una palabra “banco” con varios significados. El
significado de “banco” en (la) es completamente distinto al
que tiene en (Ib) y (Ic). En cambio, los significados o senti-
dos de “banco” en (Ib) y (Ic) estan relacionados de una for-
ma que no se observa en (la).

Sean:

Banco, el significado de “banco” en (la).

Banco,, el significado de “banco” en (1b)

Banco; el significado de “banco” en (lc)

Banco, y banco; son significados polisémicos y banco, es un
significado homémimo con respecto a banco,y banco;. Banco,
y banco; estan relacionados de una forma que no lo esta ban-
co,.

La diferencia entre la homonimia y la polisemia no se reduce
a esta similitud intuitiva entre los usos de la expresion. Hay
estudios empiricos (Frisson 2009; Kleposniotou et al. 2008;
Pylkkdnnen 2006) que sugieren que existe una diferencia en
términos de codificacién y procesamiento entre los significa-

dos polisémicos y los significados homénimos de una misma
palabra. Estos estudios sostienen que en el procesamiento
de significados homonimos hay competitividad: los dos signi-
ficados de la palabra compiten por ser activados durante la
interpretacién de la palabra. En cambio, en el caso de la
polisemia, no hay competitividad, los significados polisémi-
cos no compiten por ser interpretados, sino que facilitan la
interpretacion de otro significado. De esto se concluye que
los significados homonimos y polisémicos no se codifican de
la misma forma. Mientras que los significados homénimos
parecen codificarse en paralelo, los significados polisémicos

no lo hacen.

Explicaciones de la polisemia
Una buena explicaciéon sobre el significado de las palabras

debe poder dar cuenta de la diferencia entre cémo se codi-
fica la homonimia y cémo se codifica la polisemia. En este
trabajo estudio tres teorias sobre la polisemia: la explica-
cion tradicional o de la selecciéon de sentidos (SEL), la expli-
cacion del léxico generativo (LG) y la de la teoria de la rele-

vancia sobre los conceptos (TR).

Seleccién de sentidos (SEL)
SEL afirma que los distintos sentidos de una palabra polisé-

mica estan representados en paralelo en el léxico. Hay una
representacion para cada significado de la palabra (Katz
1972). En el caso de (l) tendriamos algo parecido a lo si-
guiente:

Banco,: lugar en el que sentarse.

Banco,: edificio en el que se realizan operaciones
financieras

Banco;: empresa o entidad financiera

Estos tres significados estarian codificados en paralelo en el
Iéxico en una entrada léxica distinta.

Algunos autores han observado varios problemas con SEL.
Primero, no puede dar cuenta del uso creativo de las pala-
bras (Pustejovsky 1995), ya que todos los significados tienen
que estar almacenados previamente a su uso. Otro proble-
ma es que el modelo exige al hablante una gran capacidad
de almacenaje (Vicente y Falkum 2015). Tendria que estar
codificados en el léxico cada significado de cada una de las
palabras que hay. Ademas, SEL no puede explicar los resul-
tados empiricos antes citados (Frisson 2009; Klepostiniotou
et al. 2008; Pylkkannen 2006), porque si los distintos signifi-
cados se codifican en entradas separadas, entonces, no
habria diferencia entre como se codifican los significados

homénimos y polisémicos.

Léxico generativo (LG)
LG es un sistema de cuatro niveles: la estructura argumen-

tal (ARG), la estructura de eventos (EV), la estructura qualia
(QU) y la estructura de herencia léxica (HL). La semantica
de un item léxico es una estructura formada por los cuatro
componentes conectados por un conjunto de dispositivos
selectivos. La polisemia tipicamente se forma a través de
mecanismos generativos que ocurren dentro del léxico a
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partir del significado mas comun del término a otros senti-
dos que se superponen. Sea a un item léxico cualquiera:
@
[0 4 -
[El=-el
EV= |Head=el

el rARG1 = g
rConstitutivo: material de x
QU= Formal: qué es x

Télico: funcién de x
|Agentivo: origen de x

Un ejemplo ilustrativo es el de la polisemia del verbo
“bake”:

3
(3a) Bake a cake
(3b) Bake a potato

Los significados de “bake” en (3) son diferentes. En (3a)
“bake” contiene el evento de creacién, ya que la tarta no
es tarta hasta que no se hace (o se hornea). En (3b) “bake”
indica un cambio de estado de la patata de cruda a asada. El
significado menos especifico de “bake” es el de cambio de
estado, que es representado segln el andlisis de LG de la
siguiente forma:

“
- bake 1
EV = E.l_ = el:proceso

‘HEAD =el . )

} _ [iniciador — animado

ARGl = |[FORMAL = objeto — fiswo}
ARG = MASA -

ARG2 = [?ormal = objeto — r'fs:co}

QU= "c‘ambw — de — estado ]
L *° 7 [AGENTIVO = acto — bake(e1l.ARG1 ARG2)).

La estructura de “cake” es la que sigue:

(5
cake )
\m~ _  |X:comida
ARG = [ y:masa ]
Constitutivo =y
Formal = x

QU= |1élico = COMER (e1.2 )
Agentivo = acto — bake (e1,w.¥)

El proceso de co-composicion entre (4) y (5) genera el QU
de “creacion” de (6), lo que da lugar al nuevo significado de
“bake” en bake a cake:
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©)
rbake a cake
El= el: proceso
EV= [ E2= e2; estado ]
HEAD= el

ARG1 = [inzc".ador - ammacig: ]

Formal = objeto — fisico
rartefacto

ARG = |ARG2 = lCONET = ARG3 l
FORMAL = objeto — fisico

rMATERIAL
Ancs= [NATENAL )
LFormal = masa
[cas;.c:é.\:
QU = |formal = existencia (e2, ARG2)

|AGENTIVO = acto — bake(e1,ARG1, ARG3)

El sistema de Pustejovsky tiene algunos problemas. Falkum
(2007) observa que LG no puede explicar que haya lecturas
optativas, ya que segin LG el proceso esta guiado por leyes
generativas internas y obligatorias. Aunque su sistema ex-
plica (3a) y (3b), no podria explicar (3c):

(3¢): Bake a pizza

La interpretacion de “bake” en (3c) como cambio de esta-
do o como creacion es optativa, ya que podemos estar
hablando de una pizza que hacemos en casa (la creamos) o
de una congelada (cambiamos su estado). Pustejovsky
(1998) responde a esta critica que el mecanismo no tiene
que ser obligatorio. Sin embargo, resulta dificil entender
como puede no serlo si el proceso es enteramente interno
al léxico. Para que fuese opcional, la generacion del sentido

tendria que ser sensible al contexto extralinglistico.

LG falla al dar cuenta de la diferencia entre informacion
léxica y conocimiento del mundo (Fodor y Lepore 1998;
Falkum 2007; 201 1). Si decimos “bake a trolley”, la inter-
pretacion natural no es la de creacion, aunque “trolley” sea
un artefacto. Nuestro conocimiento del mundo tiene un

papel importante en este proceso.

LG no puede explicar otros fenémenos, como que ciertos
usos de un verbo permitan la alternancia causativa y otros
no. Asi, por ejemplo, Pustejovsky puede explicar que

“romper” entra en alternancia causativa (7) y en (8) no:

(72) Rompi la cuerda.
(7b) La cuerda se rompio sola.

®)
(82) Juan rompio la ley.
(8b) La ley se rompid sola.

La posible propuesta de LG es que el QU de cuerda es de
objeto material y el de ley es abstracto, lo que provoca un
cambio en el significado de romper. Sin embargo, esto no
explica (9)-(10):
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(9a) Maria rompi¢ el libro
(9b) El libro se rompio solo

(10)
(10a) Aquel suceso rompid nuestra amistad
(10b) Con el tiempo, nuestra amistad se rompio

Aunque libro sea un objeto fisico, no diriamos (9b), pero si
(9a). La diferencia se debe a nuestro conocimiento del mundo.
Sabemos, por ejemplo, que una cuerda puede romperse por si
sola debido al paso del tiempo y el desgaste, pero aunque
podemos decir que el libro se desgasta por el tiempo, no
dirlamos que se rompe solo. Por otro lado, aunque “amistad”
no designe un objeto fisico, (10a) y (10b) tienen ambas senti-
do. Estos casos sugieren que la informacién que Pustejovsky
(1995) considera en su analisis semantico de la palabra no es
suficiente. El concepto complejo codificado, ademas de los
distintos sentidos de las palabras, debe contener informacion
sobre nuestro conocimiento del mundo, que el andlisis de LG

no incluye.

Teoria de la relevancia (TR
Otra explicacion es TR (Wilson 1998; Carston 2002; Carston

y Wilson 2006) donde los sentidos polisémicos de una palabra
se forman a partir de mecanismos pragmaticos que dan lugar a

conceptos ad hoc atémicos.

La tesis de TR es que la interpretacion léxica envuelve la
construccion de un concepto ad hoc, o sentido especifico de
la ocasién, basado en la interaccion entre conceptos codifica-
dos, informacion contextual y expectativas o principios prag-
maticos. El concepto ad hoc se puede formar estrechando o
ampliando el significado lingliisticamente especificado. Los
significados polisémicos son también significados especificos
de la ocasion o conceptos ad hoc. De tal forma que los signifi-
cados polisémicos de “banco” -banco, y banco;- son concep-
tos ad hoc que surgen a partir de la interaccién entre otros
conceptos codificados, informacion contextual y expectativas
pragmaticas. En algunos casos estos conceptos se convencio-
nalizan, representandose el concepto ad-hoc y el concepto
codificado como entradas léxicas distintas con la misma forma
lingliistica. En otros, habra un solo significado codificado de la
palabra y sus diferentes usos en distintos contextos se deben
a ajustes pragmaticos del significado previamente codificado.
Esta tesis distingue dos clases de polisemia. Por un lado, la
polisemia pragmatica, en la que los distintos usos polisémicos
de la palabra se deben a mecanismos pragmaticos del significa-
do previamente codificado. Por otro lado, la polisemia seman-
tica, en la que los dos conceptos se representan en dos entra-
das distintas. “Banco” tendria que ser un caso de polisemia
semantica, ya que ambos significados de la palabra (edificio en
el que se saca dinero y empresa o entidad financiera) estan
convencionalizados. De modo que los dos significados banco,
y banco; se codifican por separado en conceptos atémicos
distintos, igual que en banco, —que es homénimo con banco, y

banco;-.

El problema que plantea esta hipotesis es que en el caso de la
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polisemia pragmatica, no se puede distinguir una palabra
polisémica de la modulacién contextual. El significado poli-
sémico seria un significado creativo de la palabra y depen-
diente del contexto. Por otro lado, en el caso de la polise-
mia semantica, los significados polisémicos se codifican igual
que ocurre en la homonimia. Se crea un concepto atémico
separado del concepto previamente codificado. Los signifi-
cados de ‘banco’ —banco,, banco, y banco;- se codificarian
todos de la misma manera. Esta hipotesis no puede dar
cuenta de los resultados empiricos de los estudios (Frisson
2009; Kleposniotou et al. 2008; Pylkkannen 2006), segln los
cuales, mientras que los significados homoéminos se codifi-
can en paralelo, los significados polisémicos no pueden codi-
ficarse de esta forma. Este problema se debe a que la TR
propone que las palabras codifican conceptos atomicos, de
modo que los distintos significados se tienen que codificar
en conceptos separados unos de otros. En articulos poste-
riores Carston (2016) propone una tesis alternativa, en la
que las palabras no codifican conceptos sino un significado
infraespecifico y en la que los conceptos ad hoc aparentan
ser los auténticos conceptos. Sin embargo, la tesis ain no
es definitiva y sigue presentando algunos problemas. No
queda claro que Carston pueda distinguir entre polisemia
semantica y pragmatica como ella pretende hacer. Mi pro-
puesta para solucionar los problemas que se le plantean a la
teoria de la relevancia es que los significados no codifican

conceptos atomicos, sino complejos.

Conceptos complejos
Para solucionar los problemas de TR y de LG, sugiero que

las palabras no codifican conceptos atémicos, sino com-
puestos. Los conceptos compuestos tienen que contener
los distintos sentidos o rasgos de los significados de las

palabras.

Los significados polisémicos y homénimos estarian codifica-
dos de distinta forma: mientras que los significados homoni-
mos se codificarian en entradas léxicas distintas, los signifi-
cados polisémicos estarian codificados dentro de una misma
entrada léxica. En esta misma linea, Vicente y Martinez-
Manrique (2014) sugieren que los distintos sentidos polisé-
micos estan unificados bajo una sola representacion concep-

tual.

La propuesta de este trabajo es que los significados polisé-
micos se codifican bajo una misma entrada léxica, confor-
mando un concepto complejo en el que hay codificada in-
formacion de distinto tipo. Por ejemplo, “banco” codificaria,
al menos, dos conceptos complejos: banco, y banco, corres-
pondientes (la) con banco, y (Ib)-(lc) con banco,. Banco,
debe incluir no sélo los distintos polisémicos, sino toda la
informacion relevante. Algunos de estos rasgos seran comu-
nes entre (Ib) y (lc). La diferencia entre la homonimia y la
polisemia es que mientras que los dos significados homoni-
mos que caen bajo la forma ‘banco” se codifican en concep-
tos distintos; en el caso de la polisemia, los distintos senti-

dos se codifican en un mismo concepto complejo.
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La solucion funciona también con otros ejemplos como
‘escuela’, que puede entenderse como el edificio en el que
se da clase; como el conjunto de profesores que dan clase
en un colegio; como una forma de ensefanza; como una
institucion; etc. Todos estos sentidos son sentidos polisé-
micos de una misma palabra y se codificarian en una misma
entrada léxica. Toda la informacion relevante estaria alma-

cenada en un mismo concepto complejo.

La propuesta soluciona el problema que tiene LG con (3c),
porque la activacion del significado correcto no se genera
exclusivamente a partir de la informacion que Pustejovsky
(1995) incluye en el léxico, sino que hay mas informacion
involucrada. En el caso de (3) los significados de “bake” se
generan a partir de un significado infraespecificado y la
informacién asociada al argumento del verbo. Eso mismo
ocurre en (7)-(10), donde los distintos significados de
“romper (se)” se deben a las diferencias del argumento del
verbo. La alternancia causativa de “romper” funciona de-
pendiendo del significado de su argumento. En (7) hay al-
ternancia causativa debido a la informacion contenida en
“cuerda” y en (8) no la hay debido a la informacion conte-
nida en “ley”. La informacion relevante contenida en el
argumento bno puede limitarse a la que se muestra en (2).
La diferencia con LG es que hay mas informacion relevante
de la que se considera en (3) que forma parte del concepto
complejo. Que esta informacion es relevante para explicar
fendmenos semanticos se ve en otros casos que afectan a
verbos y que son similares a “bake” en que la informacion
asociada al argumento afecta al verbo, como lo es en los
ejemplos (7)-(10). Estos casos sugieren que la informacion
que Pustejovsky (1995) considera en su andlisis semantico

de la palabra no es suficiente.

El concepto complejo codificado, ademas de los distintos
sentidos de las palabras, debe contener informacion sobre
nuestro conocimiento del mundo, que el analisis de LG no
incluye. La informacién contenida sobre el argumento del
verbo no puede limitarse a si se trata de un objeto fisico,
abstracto, su origen, etc. Hay mucha mas informacion rele-
vante para la formacién del nuevo sentido “romper”. El
sentido de romper se generaria a través de mecanismos
generativos a partir de esa informacion almacenada en el
concepto complejo del argumento del verbo. Esta informa-
cion almacenada tiene que ser suficiente para poder causar
alternancia causativa en (10) pero no en (9). El concepto
del argumento del verbo tiene que ser un concepto com-
plejo, que almacene datos sobre qué sabemos de la amis-
tad, las cuerdas, las leyes y los libros y el conocimiento que

tenemos sobre como pueden o no romperse esos objetos.

Mi hipotesis es que los significados polisémicos se codifican
como partes o rasgos de un concepto complejo que con-
tiene toda la informacion relevante sobre ese significado.
Los significados homonimos de la palabra se codificarian en
un concepto distinto, como si se tratase de otra palabra.
De esta manera, al interpretar sustantivos como “banco” o
“escuela” se seleccionarian los rasgos relevantes del signifi-
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cado almacenados en ese concepto. La polisemia de los
verbos parece, en cambio, depender de la polisemia del
argumento del verbo, como es en el caso de “bake”, donde
los distintos sentidos se originan a partir de mecanismos
generativos que parecen depender de la informacion conte-

nida en el concepto del argumento del verbo.
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How to fix what is said

Claudia Picazo Jaque
Universidad de Barcelona (LOGOS)

Abstract: Contextualists have shown that, in general,
the content of an utterance of a sentence S need not be
equivalent to the linguistic meaning of S. The question | will
address here concerns the determination of the truth-
conditions of an utterance when these are underdetermined
by linguistic meaning. First, | will argue that they are not de-
termined by the speaker’s intentions. Second, | will argue that,
if it is assumed that they are determined by an objective pa-
rameter, then it needs to be explained how the value of that
parameter is determined. Third, | will put forward a view in
which the truth-conditions of the utterance partially depend

on how it is reasonable to interpret the utterance.

Keywords: contextualism, what is said, speaker’s intentions,
interpretation.

It is nowadays common to hold the view that the content of
an utterance of a sentence S need not be (or cannot be, ac-
cording to Radical Contextualism) equivalent to the linguistic
meaning of S, even in absence of indexicals. Thus, the sen-
tence ‘Tipper is ready’ can say that Tipper is ready for dinner
or that Tipper is ready for an interview; ‘Hugo weighs 79
kilos’ can say that Hugo weighs 79 kilos naked, before break-
fast or that Hugo weighs 79 kilos with his clothes on; ‘Paul
needs a red pen’ can say that Paul needs a pen with red ink or
that Paul needs a superficially red pen, and so on. The out-
come is that the property expressed by the predicate in these
cases is underdetermined by linguistic meaning: the linguistic
meaning of ‘is ready’, ‘weighs 79 kilos’ and ‘needs a red pen’ is
compatible with expressing a variety of properties. In order to
avoid some complications concerning properties, we can talk
about shifts in the application or satisfaction conditions of

predicates (or in what counts as ‘is ready’, etc.).

As a result of these shifts, we need to distinguish three no-
tions: (i) linguistic meaning, (i) what is said, (iii) implicatures.
The distinction raises important questions, including the fol-
lowing: How do we individuate what is said from implicatures?
Is what is said identical to what is asserted? Should what is
said be construed as a variety of speaker meaning, as implica-
tures! How is what is said by a sentence in an occasion of use
determined? In this talk, | will focus on the latter. However,
before that, it is important to note that the relevance of the
notion of what is said goes beyond the debate about the se-
mantics/pragmatics divide. For instance, this notion plays a
role in the epistemology of testimony (since what is asserted
plausibly goes beyond linguistic meaning), it grounds joint
action (in ordinary situations, we coordinate with each other
by means of enriched propositions) and it often is what speak-
ers are liable for (we hold speakers responsible not only for

the linguistic meaning of their utterances, but also for what
their utterances, in context, say). Thus, the notion of what
is said plays a crucial role in any explanation of our commu-

nicative practices.

The question | will address here concerns the determina-
tion of the application conditions of predicates as the ones
mentioned in the previous examples. My aim is to argue
that the content of an utterance of a sentence (what is
said), when underdetermined by semantics, is (i) not deter-
mined by the speaker’s intentions or some interpreter-
independent property of the context of use but instead (ii)
it depends how it is reasonable, given the available infor-
mation, to interpret the utterance. In what follows, | will
assume that the content of the utterance in question is not
determined by semantics, without addressing the question
whether this is so because semantics is unfit to provide a
truth-evaluable content or because the intuitive truth-
conditions of the utterance go beyond the content semanti-
cally determined. This assumption is justified by the amount
of examples contextualists have provided over the last de-

cades.

The accounts one can find in the literature concerning how
is the content of an utterance determined can be classified
into three kinds. First, some philosophers (Bach 1994,
Carston 2002, Borg 2012, Perry 2009) take the content of
an utterance to be either determined by or identical to
what the speaker intends to communicate. | will call such
accounts Speaker Centred Views. According to these views,
the truth-conditional content of an utterance of ‘Tipper is
ready’, etc., is contingent upon what the speaker intends to
communicate. The content of the utterance is constrained
by its linguistic meaning, but is modulated in accordance
with the speaker’s communicative intentions. If by uttering
‘Tipper is ready’ the speaker meant that Tipper is ready for

an interview, then that is the content of his utterance.

Second, some philosophers take the content of an utter-
ance to be determined by linguistic meaning together with
some objective parameter of the context of use. | will call
these approaches Interlocutor Independent Views. It is
common to talk about purposes. Here, | will focus on
Stokke and Schoubye’s (2015) account, since it is, to my
knowledge, the only one that directly addresses the ques-
tion about how to determine what is said. Schoubye and
Stokke present a theory according to which what is said is
determined by the semantic meaning of the sentence, to-
gether with a question under discussion (roughly, the topic
of the conversation). Contexts, in Schoubye and Stokke’s
view, contain questions under discussion. The goal of the
conversation is to answer them. What is said by a sentence
S in a context c relative to question q. is the weakest rele-
vant proposition p such that p entails the semantic content
of S in c. Thus, if the question under discussion in a given
context is ‘Is Tipper ready for the interview?’ the content of
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an utterance of ‘Tipper is ready’ will be that Tipper is ready
for the interview.

Third, some philosophers have put forward what | will call
Interpreter-Oriented Views. | include here Recanati’s
(2004) availability principle and views that identify content
with reasonable interpretation (Travis 1989, Gauker 2008
for demonstratives). According to these views, the content
of an utterance is fixed by how it is plausible or reasonable
to interpret it. These views do not provide a mechanism
that decides, given a context and a sentence, what would
be the content of an utterance of that sentence in that
context. Instead, they claim that we have to decide the
issue case by case, for we cannot systematise all the infor-
mation that might be relevant for interpreting an utte
rance.| will put forward a mixed view in which interpreters’
judgements play a crucial role in the determination of what
I will call the activity in place but in which, once this is de-
termined, the determination of the satisfaction conditions

of a predicate no longer depend on the interlocutors.

Contrary to Speaker Centred Views, there is no reason to
assume that speakers have any special authority about the
content of their utterances (what their utterances say),
although they have, of course, authority about what they
mean (what they intend to say by an utterance). SCV con-
strues ‘what is said’ as a notion closely tied to speaker’s
intentions. However, if we focus instead on the roles the
notion of what is said is supposed to play, we see that we
need rather a socio-linguistic notion. | will focus on the way
we attribute communicative responsibilities. When a speak-
er engages in a conversation, and asserts something, he is
thereby putting forward some information that the hearer
might use in order to rationally choose among different
courses of action. We use what others tell us in order to
plan our behaviour, and hold them responsible when the
information they provide is inaccurate. This holds for other

speech acts, such as requests, promises...

A simple example. Maria’s pen has run out of ink, and she
says to Luis: ‘I need to write some corrections on this re-
port in green, so I'm going to buy a new green pen. Do you
need something?’ Luis replies: ‘l need a red pen. Could you
buy one for me? | will pay you back later’. In this example,
the salient interpretation of ‘red pen’ is pen with red ink. If
Maria buys such a pen, then, because of the previous con-
versation, Luis should pay for it, regardless of what he had
in mind when he spoke. We can imagine that he in fact
meant to ask for a superficially red pen. However, he has
acquired a certain responsibility that goes together with
the salient interpretation. This provides evidence against
Speaker Centred Views because of two reasons. (i) The
simplest explanation of why Luis should pay the money is
that Maria has fulfilled his request. (ii) Luis could insist that
he didn’t ask for that kind of pen, but the most natural way
to do that would be to insist that he merely asked for a
‘red’ pen, not that what he really asked for was a superfi-
cially red pen (thus, liability goes either with linguistic
meaning or with the most salient or available interpreta-

tion). In view of this phenomenon, Perry (2009) has argued
that in semantics we need to substitute what he calls the
forensic notion of what is said by an intention-based no-
tion. Against this, one important aim in doing semantics is
to understand our linguistic practices. Semantics needs
therefore to connect with use, and if we base semantics in
a notion of content that does not correspond with our
ordinary notion, we loose the connection. Moreover, we
already have an intention-based notion: what the speaker

means.

On the other hand, the problems concerning Interlocutor
Independent Views are (i) explaining how is the alleged
parameter determined and (ii) whether there really is one
and only one parameter determining the content of our
utterances (beyond semantics). Unless one explains how
are, for instance, purposes, determined, one has not pro-
vided a framework that accounts for the determination of
what is said: one has only given half the answer. Moreover,
if we go back to questions under discussion, Stokke and
Schoubye have not managed to convincingly argue for the
claim that the content of an utterance is determined by a
question under discussion. Against their claim, there are
cases in which there is an explicit question being discussed
but where, because of other available information, it is
more natural to interpret an utterance independently of
that question. For example, cases in which it is clear to
everybody in the conversation that the speaker is not an-
swering the question under discussion but is talking about
something else (because of a gesture, let’s say). The utter-
ance, then, can be said to change the context, but if so, the
new context does not contain a question under discussion:
the utterance in need of interpretation would itself be

providing the topic of the new conversation.

The examples used in the previous arguments motivate
two claims. First, given that we attribute responsibilities
and obtain information from the content of other speaker’s
utterances, whatever determines content must be available
to us. Otherwise, we would disconnect the semantic no-
tion of content from these practices. The metaphysics of
content cannot outrun its epistemology, so to speak. This
claim is independently motivated by the Davidsonian princi-
ple that language being essentially public, meaning cannot
outrun our interpretative capacities. Second, a variety of
things might matter to the identification of what is said: the
topic of the conversation, previous discourse, general
knowledge about the world, gestures, salient objects in the
situation in which the conversation takes place, etc. It is
very unlikely that we can establish a mechanism determin-
ing how these elements will matter in a possible conver-

sation.

However, as Gauker has argued for the case of demonstra-
tives, we can have a general principle establishing how is
the content of an utterance fixed: the content of an utter-
ance is given by an all-things-considered judgement, where
the things to be considered include all the available infor-
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mation about the context of use (to a hearer paying full atten-
tion). Thus, what is said is can be identified with what is availa-
ble to normal speakers (Recanati) or with the interpretation
of a reasonable speaker (Gauker, Travis), under ideal condi-

tions.

This option has some advantages, but is not completely satis-
factory. It clashes with the intuition that, in a conversation
about going out for dinner, what makes it the case that an
utterance of ‘Tipper is ready’ is true if and only if Tipper is
ready for dinner is the topic of the conversation. Reasonable
or normal speakers will arrive at this interpretation, because
content does not outrun our capacities, but the determination

of content need not go via our interpretations.

A mixed model can work better. Given that it seems unlikely
that there is an objective mechanism determining what is said
by an utterance, we need to allow some role for reasonable
interpreters. But their role will be the identification of the
element that determines what is said. My proposal goes as
follows: utterances take place within broader activities
(planning to go out for dinner, writing reports...). Which
activity is in place depends on an indefinite number of features
of the context we can’t list. We can let interlocutors’ judge-
ments decide which is the activity in place: the activity in place
is the most reasonable one, given the available information.
Once the activity has been identified, the satisfaction condi-
tions of a predicate are determined by it. For example, in
talking about going out for dinner, only people who are
dressed, etc. count as ready; in writing reports, only pens with
red ink count as red, etc. Given that activities are something
we easily recognise and, as a rule, know what matters in them,
what is said is available to normal interpreters. Moreover, the

notion thus obtained is in line with linguistic liability.
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