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Introduction: A distinction has been proposed, on theoretical grounds, between referential

and inferential semantic abilities. The former account for the relationship of words to the

world, the latter for the relationship of words among themselves. The hypothesis of, at

least partially, different neurological underpinnings for this distinction has been supported

by the presence of double dissociations in neurological patients between tasks that can be

considered to tap the cognitive processes involving these two different classes of semantic

knowledge, such as, for example, picture naming (referential) and naming to a verbal

definition (inferential).

Methods: We report here the results of a functional magnetic resonance experiment, con-

trasting the pattern of brain activity associated with, respectively, “referential” (picture

naming, word-to-picture matching) and “inferential” (naming to definition, word-to-word

matching) tasks.

Results: All tasks activate an extensive set of brain areas involving both hemispheres,

corresponding to the “common semantic network”. In addition, left hemispheric temporal

areas are selectively engaged by the inferential tasks. Conversely, a specific activation of

the right fusiform gyrus is associated with the referential tasks.

Conclusions: These findings suggest that while inferential tasks, as compared with refer-

ential tasks, engage additional processing resources subserved by left hemispheric lan-

guage areas involved in lexical retrieval, referential tasks (as compared with inferential

tasks) recruit right hemispheric areas generally associated with nonverbal conceptual and

structural object processing. These findings are compatible with the double dissociations

reported in neurological patients.
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1. Introduction

Competence on words involves phonological, morphological

and syntactic abilities. In addition, it involves abilities that are

usually characterized as “semantic”. These appear to be of two

kinds (Marconi, 1997). On the one hand,we knowhow to relate

words to other words. We know that cats are animals, we can

verbally describe the difference between walking and running,

we understand that “a polished or smooth surface that forms

images by reflection” is a mirror. On the other hand, we know

how to relate words to the world out there, as presented to us

in perception.We can tell cats from cows by calling the former

cats and the latter cows, we can describe a man as running

rather thanwalking, and we can pick up the appropriate tool if

requested to obey the order “Bring me the hammer, not the

pliers!”. The former have been called ‘inferential’ and the

latter ‘referential’ abilities. Inferential abilities lie at the basis

of so-called “material inferences” (cf. Brandom, 1994), such as

the inference from ‘Felix is a cat’ to ‘Felix is a mammal’ or

from ‘Milan is north of Rome’ to ‘Rome is south of Milan’ (as

distinct from logical inferences, such as the inference from ‘If

it’s Thursday I have a class’ and ‘It’s Thursday’ to ‘I have a

class’). Referential abilities, in turn, cognitively mediate the

relation of reference between words and things. The distinc-

tion between inferential and referential abilities should not be

conflated with the distinction between inferential role se-

mantics and referential (or truth conditional) semantics,

familiar from the philosophy ofmind and language (see Block,

1986). The latter is a distinction between different theoretical

accounts of meaning, whereas the former concerns (lexical)

semantic competence. While truth conditional semantics

aims at determining objective truth conditions thatmay elude

the abilities of every speaker in a linguistic community

(Putnam, 1975), referential competence coincides with the

ability a speaker has to relate words to the world thanks to

perception and other cognitive faculties.

Relative to many ordinary words, most of us are quite

competent both inferentially and referentially. However, for

many other words competence varies widely from speaker to

speaker. For example, a trained zoologist may be more

competent than most of us on the word manatee (as she is

more competent on manatees, the animals themselves).

Moreover, an individual speaker may be more competent

referentially than inferentially: a person may be extremely

skilled at telling primroses from other flowers without

knowing the first things about primroses, while a bookish

scientist may know all there is to know about a rare tropical

flowerwhile having trouble to recognize one, as she never saw

it in nature. Thus, the two sides of lexical semantic compe-

tence can be said to be relatively independent of each other

(see Marconi, 1997 for further details).

In principle, there is no reason to expect that distinct

abilities underlie the intuitive distinction between inferential

and referential performances, or that they are implemented

by distinct functional subsystems in the brain. The distinction

might only be a classification of patterns of behavior involved

in ordinary use of the lexicon. Some evidence from both

neuropsychological case studies and (to a lesser extent) neu-

roimaging, however, seems to indicate that the distinction

might be neurally implemented, i.e., that different sub-

systems with partly distinct neural realizations might be

responsible for cognitive performances involving inferential

and referential aspects of semantics, respectively. It is evident

that, from the point of view of the access to information,

referential semantics has a close connection to perceptual

modalities, in particular to vision, but also to audition and

somatosensory perception. An impairment in referential

tasks may thus reflect defective access of perceptual infor-

mation to the semantic system, as in the case of the classical

“disconnection syndromes” (for a recent review see Catani

and ffytche, 2005), while an apparent inferential impairment

may be the consequence of a language disorder.

How could the distinction between referential and infer-

ential performances be mapped on the tasks that have been

used in neuropsychology? In clinical neuropsychology, a

distinction is traditionally made between naming tasks

(including production of a noun corresponding to a picture, or

to a linguistic definition) and matching tasks (including selec-

tion of a picture or a word matching a word stimulus among

alternatives), assessing, respectively, languageproductionand

comprehension at the singleword level. From thepoint of view

of the cognitive processes involved, all these tasks share the

requirements for visual perceptual analysis, access to lexical

and semantic information and lexical retrieval. According to

the previous distinction (Marconi, 1997), however, picture

naming and word-to-picture matching can be seen as referen-

tial performances, for they involve the languageeworld rela-

tion (¼reference) asmediated by visual perception. In contrast,

naming from definition and verbal matching are inferential

performances, as they exclusively involve the semantic prop-

erties of words and sentences. In what follows, we shall use

‘inferential naming’ e InfNam for the definition-to-noun task,

and ‘referential naming’ e RefNam for the picture-to-noun

task. Accordingly, word-to-picture matching tasks (such as

selecting the picture of a carrot as corresponding to the word

‘carrot’) are considered as referential tasks, while word-to-

word matching tasks are considered as inferential. It could

be remarked that written or spoken words, like pictures, must

be perceived to be processed. This is, of course, correct; how-

ever, it does not follow that the tasks we regard as inferential

are really referential or that there is no significant distinction

between both kinds of task. It is one thing to relate (perceived)

words to other words, and a different thing to relate pictures

(or objects) to words or words to pictures, though perception is

involved in both cases, at some stage.

Let us now consider the neuropsychological evidence in

some detail.

1.1. Spared inferential, impaired referential processing

In a number of cases, impaired referential tasks (e.g., picture

naming and/or word-to-picture matching) go together with

good or even excellent inferential abilities. Most cases of

“optic aphasia” fall within this category. For example, JB, a

patient reported by Riddoch and Humphreys (1987b) scored

45.5% on naming from vision and obtained an accuracy of 70%

on a word-to-picture matching with target and distractors

which were visually and semantically similar (100% when
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