CLASSICAL — Intact task at normal level E [t s 4 )

(which is not ceiling) v R Sy

STRONG - Better task much superior to S Sl o g loh)

grossly impaired task but not at normal

level .
(coupled (semi-module) (microprocess
systems) dissociation)

Inference to modularity — stronger with
classical dissociations

1. Intact IQ (eg Raven’s Matrices)
2. Intact sensory and perceptual processes

Neuropsychological characteristics first
quantitatively described by Warrington

(QJEP 1975) (prior to level of meaning)
Extensive further analyses by Hodges * 3. Intact short-term memory (eg span)
Patterson and colleagues since 1990 * 4. Intact episodic memory of non-semantic

characteristics (Hodges group)

Dementing condition histologically distinct o B, ReEfEh e S, e s Ene

from Alzheimer’s Disease

: : : orthography
Affects inferior temporal cortex, particularly « BUT all types of knowledge eg of the
anteriorly more left than right significance (and name) of objects, word

meanings etc grossly reduced

Characteristics of semantic dementia fit  PET to allow limited and lower arm hand
anatomically well with this perspective movements

NB Must apply to word processing as well as
object processing

For other reasons dorsal — ventral route

 Factorial Design
* A. Two types of stimuli : 1. pantomime of

distinction extended to consideration of auditory meaningful actions (on video) eg cutting
word processing by Scott and Johnsrude (2003) as with scissors, 2. objects with

— with dorsal route ‘carrying’ syntactic and characteristic actions eg scissors
phonolgically mediated acoustic -> articulatory .

B. Two types of response : 1. action (all

UL T single restricted hand movement), 2. name




Action vs Object Stimuli
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NO = Name Object Rumiati et al.

Shallice Brain 1984

» 20+ herpes encephalitic patients reviewed
with a similar pattern across categories —
‘category specificity’

» Now considerably more (see also Capitani
et al Cognitive Neuropsychology 2004)

» Prototypic lesions (generally large) —

bilateral anterior inferior temporal lobe,
particularly medial

Right

A mesios

Left Right

Extensive bilateral lesion of the temporal lobes
principally affecting the medial and inferior regions

The sfu;eria/;parf of the left temporal lobe is relatively

unaffecte
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» Devlin et al (Neurolmage
2002 metaanalysis)

* A - Living thing sig more
activated than non-living

i | = | in metaanalysis

=T * B, C —each task by two
regions. Only discrepant
tasks are non-semantic
perceptual tasks

» Gainotti (Cortex 2000)

: herpes living things deficit

|| | ' — bilateral anterior inferior

R temporal cortex

» Separate routes to

meaning for ‘sensory
quality’ feature
information ie inf. about
shape, texture, colour,
sound, tactile
characteristics AND
manipulable (ie tool-
related) characteristics
(originally ‘function’ info.
But see Buxbaum &
Saffran)

» Objects (artefacts) have

+ OBJECTIONS
» 1. More specific category-

specific effects eg
Caramazza & Shelton J
Cog Neurosci. 1998)

2. Predicts a difference in
aspects of knowledge
available to patient but
this is not found (Capitani
et al Cog Neuropsychol
2003)

their core meaning based
on manipulability features

» 100% (or close to) on all tasks involving
semantic processing except if they involve
animals when generally 50 — 70%

» However such restricted category effects do not
yet form a syndrome with a clear anatomical
basis. So EW said to have a left fronto-parietal
lesion.

» Possible exception — selective impairment of fruit
and vegetable knowledge — BUT Crutch &
Warrington (Cog Neuro 2003) argue that this is
trough selective loss of colour knowledge

ni et al. review
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“Revised classification” of relation between knowledge type
and category deficit for patients with living things semantic
Deficit. Argue that:

» 8 patients: Perceptual and ‘functional./associative’.
knowledge equally impaired (and defective)

» 2 patients:

+ “Some evidence of a disproportionate deficit of visual
knowledge” (re: Giulietta, Sartori et al., 93)

» “a greater impairment for perceptual knowledge of biologice
categories....should be viewed with caution ...(as different
types of knowledge) were probably assessed in different
periods” (re: Michelangelo, Sartori et al., '93)

» Because it presupposes that ‘functional/
associative’ knowledge about living things
eg animal behaviours (trout swim, mules
carry loads) have the same type of core
features as tools

» Objection most salient for objects
(artefacts)

Mass-kind categories

E.g.: (presented in identical transparent containers)
» Materials’ (plastic, copper)
* Drinks (red wine, lemonade)
+ Edible substances? (cocoa powder, mayonnaise)

— Not as easily differentially manipulable (as lack shape) as
other artefacts

— Differ strongly in their sensory quality characteristics (e.
colour, texture, pattern)

— Thus weighting of sensory quality-to-manipulability featur
different from other artefacts

'Gave very poor percentage by JBR (Warrington & Shallice, 1984) exp. 7

2Powders and creams - not fruit/vegetables etc.




Right Left

Extensive bilateral lesion of the temporal lobes
principally affecting the medial and inferior regions

The superior part of the left temporal lobe is relativel)
l./naﬁg:cfedpa o t

Three item sets If sensory quality
knowledge critical
100 other categories
heavily based on it
/ shaguld also be

. /\
/ \ affected
60 \\/ —e—living
liq uids

material

20 MU vs 4
other
herpes
patients
who do not
show
category
specificity

Five item sets

s //\ e

60 ’_\—/ ——living
substances

40 liquids
/ mater ial
2
V' Object preformance
/’/’7 T T ' ' ' does not correlate
Mu bai bar mio sar across patients with
milar dissociation across other categories

tegories in matching tasks

Borgo & Shallice, Neurocase, 2001

Sensory vs. Functional/associative
knowledge — using Garrard et al
Brain 1998 criteria
MU vs. controls

—=a— Func MU
— a— Sens MU

—=a— Func Con

— &— Sens Con

Correct minus wrong

Art. Liv. Mass

Uses measure Correct — Wrong

Borgo & Shallice (Cog Neuropsychol 2003)

Behaved
similarly to
MU in basic
naming and
matching
tasks

Right Left
MRI scan: horizontal section

bilateral lesions more evident on the right; areas affected:
mostly temporal lobes, also frontal and parieto-occipital lesions

Sensory vs. Functional knowledge
SER vs. controls

1,00
g 080 e =T
= ' Z —=a—Func SER
2 0,60
£ — &— Sens SER
E 0,40 —=a—Func Con
o
e — a— Sens Con
= o

0,20 =
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0,00 T T 1

At Liv. Mass

Uses measure Correct — Wrong
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CAT = "cot"

ﬂ! How damage to semantic attractors can cause visual errors. The solid ovals depict
> normal basins of attraction; the dotted one depicts a basin after semantic damage.
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FIG. 23 The asugnment of semantsc features (0 the concrete and abstract words.

60

O Concre
B Abstrac
.

IS SC CS
Concrete words ‘read’ better than abstract ones
following input route lesions in the simulation

» Both visual errors (eg bold -> bolt) and semantic
errors(eg cold -> ice) occur wherever substantial
numbers of errors occur following a lesion

» Concrete words are ‘read ‘ better than abstract

» And many other more complex characteristics
eg response in a visual error tends to be more
concrete than stimulus eg hope -> rope

» LEXICAL DECISION

390 _ * 1. U Unambiguous words
< eg coal
=80 = * Au Ambiguous — unrelate
5D senses  eg bark
:;g ] + Ar f\‘;/nbtig — related
[CR] 89 twis
5601 | m MORE SENSES WORSE
555 « 2 Uf Unambig. — few
550 senses eg bet
545 | * Ur Unambig. — many
540 related senses eg belt
1U Au Ar - UF Ur + MORE SENSES BETTER
Unrglatgd Related
ambiguity ambiguity
worse faster

» 2-layer net with recurrent connections in output

(semantic)

» Trained by error correction procedure
» Semantic representations — sparse (10%

features)

» Ambiguous words — 2 different output
representations to be activated

» Multiple senses — trained with noisy output
feature representations

» Test — with noisy inputs
» Assess (i) speed of settling, (ii) distance into
attractor basin, after a certain number of

iterations

* Unrelated ambiguity — deep

separated attractors - slower —sy. 590

So more than one unrelated 585

meanings a handicap. \580\ I | —
5751 |

* Related ambiguity — broadening of
. i 570

a single attractor — system is

faster to switch on relevant /56/5 l +— | ORT

features and goes into attractor in 560 |

a given no of iterations more 555

deeply . So the more related 550

meanings helps .
545
540

1U Au Ar Uf Ur

U=Unambiguous; Au = Ambiguous unrelated senses: Ar =
Ambiguous related; Uf = Unambiguous few related senses;
Ur = Unambiguous (many related senses)
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gure 9.1. An example that illustrates that when a double dissociation exists between groups,
does not necessarily exist between any pair of individuals, selected one from each group.
p A in (a) is split into two subgroups, A’ and A," in (b).







