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ABSTRACT

Controversies exist over the format of person-specific semantic representations in healthy subjects
and the loss of part of these representations in conditions of brain pathology. Some authors have
suggested that in brain-damaged patients item-specific consistency of errors through different
recognition modalities might indicate a loss of person-specific information. This view is hindered
by the fact that item consistency might also be variable in healthy subjects, because names,
faces and voices have different degrees of effectiveness in the recognition of familiar people.
The aim of the present research was to try to clarify this issue by assessing the value of
consistency of semantic retrieval in a large sample of Italian healthy subjects who had judged as
familiar the faces and voices of 40 Italian celebrities. The effect of fame level on item consistency
was also evaluated. Results showed that the degree of item consistency between faces and
voices was rather variable, for example it was influenced by fame level when the latter was
based on an integrated (non-verbal) face/voice familiarity score, but not when it was based on
the celebrities’ names in a (verbal) questionnaire. The consistency between non-verbal
assessment of fame and item consistency in retrieving information from faces and voices
suggests a different specialization of the left anterior temporal lobe (ATL) for the verbally coded
aspects of personal semantics and of the right ATL for the visual (face) and auditory (voice)
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aspects of person representation.

In each social species the identification of individuals
who belong to a social group and with whom we
are personally acquainted or who are famous for
their achievements is a fundamental biological func-
tion. For this reason, a complex multimodal recog-
nition system has evolved in the brain to quickly and
efficiently accomplish this difficult process of individ-
ual identification. Faces and voices are the most
important stimuli in the visual and auditory domains
through which we recognize familiar people and we
interact with other persons, because they convey criti-
cal information not only about identity, but also about
gender, age and emotional status of known and
unknown people. Data recently gathered in the field
of experimental social psychology have, however,
shown that these two channels are not equally effi-
cient in the identification of familiar people, because

faces play a more important role than voices in
person recognition. Hanley, Smith, and Hadfield
(1998) were the first authors to describe this asymme-
try. They asked undergraduate students to identify a
set of celebrities from either their voices or their
faces. They found that the participants were better
at recognizing celebrities from their faces than from
their voices. Indeed 94% of the famous faces vs. 70%
of the famous voices were considered as familiar; fur-
thermore, among the stimuli judged as familiar, the
recall of the corresponding occupation was correctly
made by 92% of the participants in the face condition,
but only by 63% in the voice condition. In other words,
in the voice condition subjects gave significantly more
“unfamiliar” responses and “familiar-only” responses
than subjects in the face condition. These findings
are consistent with the view that biographical
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information is more easily associated with faces than
with voices. Hanley and Turner (2000) tried to
account for these unexpected findings by lowering
recognition performance in the face condition to the
same level as in the voice condition by presenting
the faces out of focus. Under these circumstances, it
proved just as difficult to recall the occupations of
faces found familiar as it was to recall the occupations
of voices found familiar. The authors argued that these
results did not support the view that the voice
pathway is substantially weaker than the face
pathway. However, subsequent studies (Barsics &
Brédart, 2011; Brédart, Barsics, & Hanley, 2009; Damja-
novic & Hanley, 2007; Hanley & Damjanovic, 2009)
confirmed and extended Hanley et al. (1998) results
and showed that, even if the overall level of recog-
nition is matched in the face and voice condition by
presenting blurred faces, subjects still recall signifi-
cantly less episodic and semantic information from
familiar voices than from blurred familiar faces. Fur-
thermore, Barsics and Brédart (2012) showed that
the advantage of faces over voices can be confirmed
by comparing participants’ ability to associate seman-
tic information with newly learned faces and voices in
very well-controlled conditions.

The contrast between the results obtained by Hanley
and Turner (2000) and by ensuing authors could be due
to the fact that the vocal material created by Hanley and
Turner (2000) included extracts in which celebrities were
talking about topics leaking information about their iden-
tity, whereas the following authors tried to ensure that
the speech content pronounced by the target person
was devoid of any cues about their personal identity.

Thus, an advantage of faces over voices in terms of
access to personal semantic and episodic information
has been documented by all studies that used an
appropriate methodology. This fact is of theoretical
interest because it is at variance with an important
cognitive model of familiar people recognition, i.e.,,
the Interaction Activation and Competition (IAC)
model, proposed by Burton, Bruce, and Johnston
(1990) which draws on the first influential model of
face recognition, i.e., that constructed by Bruce and
Young (1986). Both models are based on the distinc-
tion between some lower-level perceptual processes,
a locus of convergence of the output of these pro-
cesses and a unitary store of higher level cognitive
or semantic representations. The perceptual processes
concern the visual and auditory channels through

which a seen face and a heard voice are mapped
onto the corresponding invariant representation
within specific recognition units for faces (FRUs) and
voices (VRUs). The output of these modality-specific
recognition units converges into person-identity
nodes (PINs), which allow identification of a person
characterized by a given face and voice, permitting
access to the corresponding semantic (biographical)
information. However, at variance with Bruce and
Young's (1986) model, which assumes that PINs
store semantic information, the IAC model maintains
that PINs simply provide a modality-free gateway to
a single semantic system, where information about
people is stored in an amodal format. The results
obtained by Hanley et al. (1998) and confirmed by
Damjanovic and Hanley (2007), Brédart et al. (2009),
Hanley and Damjanovic (2009) and Barsics and
Brédart (2011, 2012) create problems for the IAC
model. Specifically, if PINs provide a modality-free
gateway to a single system that stores semantic infor-
mation about people, and if familiar-only responses
reflect a block between PINs and this semantic store,
there would be no reason to expect that the number
of familiar-only responses would be greater for
voices than for degraded faces.

Data at variance with the IAC model have also been
gathered in patients with brain damage and, in par-
ticular, in patients with right and left forms of Seman-
tic Dementia (corresponding to the temporal variants
of fronto-temporal degeneration, in which the atrophy
prevails clearly in the right or in the left temporal lobes
in the early stages of the disease). These data, which
were reported by Snowden, Thompson, and Neary
(2004), not only questioned the assumption that
PINs provide a modality-free gateway to a person-
specific semantic system, but also suggested that,
instead of being stored in a unitary amodal format,
personal semantic information is mainly based on
visual (face) and auditory (voice) information in the
right temporal lobe and on verbally-coded (name)
information in the left temporal lobe (see Gainotti,
2007, 2015, for critical surveys).

Another method for checking the unitary amodal
vs. the multimodal nature of material “stored” in the
person-specific semantic system would be to assess
the item concordance between retrieval of personal
semantic information through faces and voices for
stimuli considered as familiar in both modalities in
patients with person recognition disorders.
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Barton and Corrow (2016) rightly noted that, if the
person-specific semantic system is unitary and
amodal, then in patients with a loss of personal
semantics we should find not only a deficit of similar
severity in retrieving person-specific information
from familiar faces and voices, but also an across mod-
alities consistency for individual test items. Thus, a
patient who is unable to identify a familiar person
from his face should also be unable to do so from
his/her voice. This criterion is interesting because it
has been used to study general semantic disorders
observed in aphasic patients (e.g., Butterworth,
Howard, & McLoughlin, 1984; Jefferies & Lambon
Ralph, 2006) and in patients with Semantic Dementia
(e.g., Bozeat, Lambon Ralph, Patterson, Garrard, &
Hodges, 2000; Jefferies & Lambon Ralph, 2006) to dis-
tinguish disorders due to a loss of semantic infor-
mation from those due to a retrieval or semantic
control defect.

However, its practical application to the study of
person-specific semantic disorders raises two kinds
of problems. The first is to correct the consistency
found in pathological patients with that usually
observed in healthy subjects, because the different
effectiveness of face and voice in the identification
of famous people (documented in the first part of
this introduction) suggests that item concordance
might not be at ceiling in healthy subjects. The
second problem concerns the possible influence of
the fame level of each celebrity on the value of con-
cordance between retrieval of his/her personal seman-
tic information through face and voice stimuli. In the
realm of personal semantics, fame level could,
indeed, be considered as very similar, to the construct
of “familiarity” in the domain of general semantics.
Several authors (e.g., Bozeat et al, 2000; Funnell,
1995) have shown that in diseases characterized by
a loss of semantic information, such as Semantic
Dementia, the lost items are usually the less familiar
ones, face-voice consistency might be higher in
more famous than in less famous celebrities. There-
fore, a study of the relationships between level of
fame and degree of consistency between person-
specific information retrieved on the same items
from familiar faces and voices in healthy subjects
could be of interest from two points of view. The
first, more theoretical, study might be to evaluate
whether in healthy subjects the across modalities con-
sistency in retrieving person-specific information is or
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is not influenced by the level of fame of the target
people. The second, more applicative, study could
be to provide researchers who are aiming to clarify
the nature of person recognition disorders concerning
faces and voices with normative data, which would
allow them to correct the consistency values obtained
in patients with multimodal people recognition dis-
orders according to the corresponding values
obtained by healthy subjects with people of the
same fame level.

The two goals of the present investigation, which
will be taken into account separately, are: (1) to
assess in a sample of normal subjects item consistency
in retrieving person-specific semantic information
from faces and voices for a number of persons con-
sidered as famous or very famous in contemporary
popular ltalian culture; (2) to evaluate whether item
consistency varies as a function of the fame level of
these celebrities, in a separate group of normal
subjects.

Assessment of item consistency in retrieving
person-specific semantic information from
faces and voices

Materials and methods

To assess the item consistency in retrieving the
person-specific semantic information about famous
people from their faces and voices, we used the
material of a new test battery: the Famous People Rec-
ognition Battery (FPRB). In this battery subjects are
requested to recognize the same 40 persons (very
well-known at the national level) through their faces
and voices, distinguishing them from faces and
voices of 20 unknown people (familiarity check), and
to provide information indicating the correct identifi-
cation of persons recognized as familiar. Identification
from both faces and voices is assessed in the FPRB
with a score ranging for each famous person
between 0 (complete lack of knowledge) and 3 (very
good knowledge). This identification score is based
on three questions. The first two questions have a mul-
tiple-choice format and explore the general and
specific occupational categories to which famous
persons belong. The third question is open and sub-
jects are asked to provide unequivocally identifying
information about the person. One point is assigned
to each correct answer. This section is administered
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only for faces and voices that have been judged as
familiar by the subject. The data necessary to directly
compare responses obtained with face and voice
stimuli have been recently reported by Quaranta
et al. (2016) in a normative study conducted on 193
healthy subjects. All participants were community
dwelling individuals, living independently. Thirty-
eight of them were discarded on the basis of different
criteria. Exclusion criteria were: educational level
below three years of schooling; any current or prior
neurological disease affecting CNS (e.g., brain injury
or stroke); current or past history of alcohol or drug
abuse; current depression or major psychiatric dis-
eases; belonging to a family with a genetic form of
dementia; chronic medical conditions potentially
affecting CNS (e.g., hypothyroidism, renal or hepatic
failure). ltem consistency in retrieving person-specific
semantic information from faces and voices was inves-
tigated in the remaining 155 healthy subjects.

Since results of the present investigation are based
on data gathered in the normative study of the FPRB,
we think necessary to summarize here the main fea-
tures of this Battery.

The Famous People Recognition Battery

Two main steps of the recognition process were con-
sidered in the construction of the FPRB. The first step
consisted of considering as familiar or unfamiliar a
given face and the corresponding voice. The second
step consisted of providing information about
people whose faces and voices were judged as fam-
iliar. Familiarity evaluation and person identification
of 40 persons very well-known at the national level
through their faces and voices were, therefore
assessed by means of independent, parallel tests: the
Familiarity evaluation and person identification from
voices (VO-REC) and the Familiarity evaluation and
person identification from faces (FA-REC).

Familiarity evaluation and person identification
from voices. The VO-REC was formed by 60 items
(40 audio fragments of famous voices and 20 audio
fragments of non-famous voices). All fragments were
extracted from publicly available video or audio regis-
trations and lasted about 15 s. Fragments of famous
voices did not contain any information that could
allow the direct recognition of the person (neutral dis-
courses). The tracks were in .mp3 format, with com-
pression at 320 kbps; the track intensity was

normalized; the peak intensity was -3 db, with RMS
of about —23 db for each channel (the tracks were in
stereo format); the sound pressure delivered through
headphones was 60-65 dB. They were presented
using high resolution headphones (Grado Prestige
Series SR225e) through an audio player software
(VLC Media Player) running under Windows 7 Pro-
fessional Operating System; both the examiner and
the subjects were hearing the track simultaneously.
The test sessions were conducted in quiet room in
which every possibly confounding element in the sur-
roundings was removed (e.g., windows and curtains
were shut). The stimuli were presented in a fixed
order across subjects. Each subject was asked to care-
fully listen to the audio fragment and to provide a fam-
iliarity judgment. If the answer concerning the
familiarity judgment was positive and the voice
belonged to a famous person, subjects were asked
three further questions. The first two questions had
a multiple-choice format and explored the general
and specific occupational categories to which
famous persons belonged. The third question was
open and the subject was asked to provide unequivo-
cally identifying information about the person. One
point was assigned to each correct answer (semantic
score for each voice 0-3; total semantic score for
voices 0-120).

Familiarity evaluation and person identification
from faces. The test was formed by black-and-
white photos of the same famous persons who
entered the VO-REC, along with 20 black-and-white
photos of non-famous persons. The images were
presented on a high resolution (1920 x 1200 pixel)
monitor (Dell Ultrasharp U2415 LED monitor). They
were preprocessed by means of Adobe Photoshop
to obtain approximately the same contrast and
brightness; the size was standardized, being 20 cm
(vertical axis) X 14 cm (subtending approximately
28 x 20 degrees of visual angle at 40 cm viewing dis-
tance). Each image included just the face of the
subject in frontal view, with a neutral expression;
the background was artificially blurred during pre-
processing. Each subject was asked to look at the
photo and to provide a familiarity judgment. The
procedure used to evaluate person identification
from faces was the same used to evaluate person
identification from voices.
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Assessment of the possible role of guessing in FPRB
The FPRB includes two multiple choice questions that
could be possibly answered on the basis of perceptual
cues (for example, a good-looking man could be
identified as someone involved in entertainment). In
order to evaluate the influence that facial appearance
or vocal cues could have in predicting occupational
categories, irrespectively of the specific knowledge
about a famous person, we collected data on this
subject in a subsample of 60 subjects, age-, gender-
and education-matched to those on which data
about semantic knowledge had been collected,
asking them to guess the general and the specific
occupational categories of famous persons that they
had considered as unfamiliar. Few subjects were
able to predict occupational categories for stimuli con-
sidered as unfamiliar; the mean occurrence of general
and specific category guessing was 5.5% for VO-REC
and 4.3% for FA-REC; detailed data for each stimulus
are reported in Table S1 (Supplemental data).

Assessment of consistency

The level of consistency between scores obtained in the
face and voice modalities was assessed by determining
the proportion of overlapping information that was
retrieved in each modality for each famous person
from voices and faces. Thus, the possible level of item
consistency ranged from 0 (complete absence of
consistency) to 1 (complete between modalities con-
sistency). The third question of the semantic question-
naire asked the subjects for recalling as many
information as possible that could lead to identification
of the famous person; in this case consistency was con-
sidered to be reached if at least one of the features was
recalled in both modalities. This approach was chosen
since a great number of responses was possible for
most of the famous persons evaluated, thus a complete
overlap of information was predictably difficult to be
reached. As an example, we can take the case of the
actor Roberto Benigni. We consider a hypothetical
subject who attributed the stimulus to the general
occupational category “entertainment” and to the
specific category “cinema” in both modalities (VO-REC
and FA-REC); on the third question, on the FA-REC the
same subject recalled the movie titles “La vita &
bella”, “Il piccolo diavolo” and “Non ci resta che pian-
gere” on the VO-REC, stated that Benigni won the
Academy Award for the best movie in 1999, and that
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Benigni co-starred with Massimo Troisi in the movie
entitled “Non ci resta che piangere”. The concordance
was quantified as follows: the general and specific
occupational categories were the same, and at least
one of the features recalled in the third question was
the same; thus three out of three questions received
the same response: 3/3=1. We have chosen this
method since it is quite conservative in nature, and
an overestimation more than an underestimation of
concordance was predictable.

The number of retrieved facts in common between
the two modalities (i.e., facts identifier of a specific
person retrieved in both the modalities) was also
assessed by taking into account only the performance
on the third question.

Only scores obtained by subjects who had experi-
enced a familiarity feeling for both modalities of pres-
entation were taken into account in the assessment of
consistency.

Statistics

Comparisons of frequencies were carried out by
means of x2 with Yates’ continuity correction and
Fisher's exact test as requested. Mean comparisons
were carried out using the t-test after Levene's test
for equality of variances.

Since a large number of statistical analysis was
carried out, the Bonferroni’s correction was applied,
and the significance level was set to 0.001.

Results

Comparison of the occurrence of familiarity feelings
from face and voice for each of the 40 famous
persons included in the FPRB

The sample was composed of 87 women (56.1%) and
68 men, with mean age of 47.90 years (5D =14.521)
and mean education of 1233 years (SD=4.597).
Table 1 displays the level of concordance in the pro-
duction of a familiarity feeling from face and voice
for each of the 40 famous persons included in the
FPRB. In this preliminary assessment of the familiarity
judgements for famous faces and voices we took
into account the performance of all 155 healthy sub-
jects. As shown, for most of the stimuli (26 out of 40)
the familiarity feeling was more easily evoked from
faces; for none of the stimuli we found an advantage
for the presentation of voices.
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Table 1. Comparison of the occurrence of the familiarity feeling
between the two modalities of presentation of the stimuli (voices
and faces) for each famous person included in the test battery.
Number of subjects who reported a familiarity feeling for each
stimulus when the presentation was made from faces or from
voices, alongside with the corresponding percentage of the
sample, is reported. Bold font indicates significant differences.

Familiarity Familiarity
check from check from
voices faces

N % N % X2 p
Adriano Celentano 130 83.9 155 100 25.1 <.001
Albano Carrisi 84 54.2 154 99.4 86.1 <.001
Alberto Sordi 131 84.5 154 99.4 21.1 <.001
Aldo Fabrizi 125 80.6 136 87.7 2.4 119
Andrea Bocelli 82 529 101 65.2 43 .038
Antonella Clerici 95 61.3 150 96.8 56.8 <.001
Benedetto XVI 133 85.8 147 94.8 6.2 .013
Beppe Grillo 119 76.8 155 100.0 38.5 <.001
Bruno Vespa 152 98.1 155 100.0 13 246
Corrado 144 929 152 98.1 37 .056
Enrico Mentana 118 76.1 155 100 39.8 <.001
Fabrizio Frizzi 94 60.6 150 96.8 58.2 <.001
Francesco Totti 119 76.8 151 97.4 27.6 <.001
Gad Lerner 95 61.3 140 90.3 341 <.001
Gianfranco Fini 84 54.2 151 97.4 76.6 <.001
Giorgio Napolitano 132 85.2 153 98.7 17.4 <.001
Giovanni Paolo Il 113 729 155 100.0 46.3 <.001
Lilli Gruber 101 65.2 148 95.5 43.2 <.001
Luciana Littizetto 152 98.1 154 99.4 0.3 615
Mara Venier 146 94.2 153 98.7 34 .065
Mario Monti 9% 61.9 154 99.4 67.1 <.001
Massimo D’Alema 91 58.7 149 96.1 60 <.001
Maurizio Costanzo 150 96.8 155 100.0 33 .071
Michele Santoro 98 63.2 143 92.3 36.1 <.001
Mike Bongiorno 140 90.3 155 100 13.7 <.001
Nichi Vendola 94 60.6 149 96.1 555 <.001
Nino Manfredi 110 71.0 138 89.0 147 <.001
Patty Pravo 94 60.6 139 89.7 335 <.001
Pierferdinando Casini 138 89.0 151 97.4 7.4 .007
Pierluigi Bersani 95 61.3 154 99.4 68.7 <.001
Piero Angela 134 86.5 142 91.6 1.6 203
Pippo Baudo 125 80.6 154 99.4 28.1 <.001
Raffaella Carra 112 723 155 100.0 47.6 <.001
Raimondo Vianello 149 96.1 155 100.0 42 .039
Renato Rascel 108 69.7 116 74.8 0.8 375
Roberto Benigni 152 98.1 155 100.0 13 246
Sandro Pertini 95 61.3 139 89.7 322 <.001
Silvio Berlusconi 146 94.2 154 99.4 5.1 .024
Toto 122 78.7 154 99.4 31.7 <.001
Umberto Bossi 123 79.4 153 98.7 27.8 <.001

The mean number of false alarms (i.e., stimuli corre-
sponding to non-famous people eliciting a familiarity
feeling) was respectively 2.10 (SD = 2.898) on VO-REC
and 1.77 (SD = 2.703) on FA-REC; there was no statisti-
cally significantly difference between these values (|¢|
154 =1.274, p =.205).

Comparison between the mean semantic scores
obtained for each stimulus in the two modalities by
subjects who had recognized both faces and voices
as familiar

In this study and in the assessment of consistency in
retrieving the person-specific semantic information

about a celebrity, only data obtained by subjects
who had recognized as familiar both his/her voice
and his/her face were taken into account. The total
semantic scores obtained when information was
retrieved from voices (mean=69.81; SD=24.326)
and from faces (mean = 101.06; SD = 15.288) were sig-
nificant different (|t|;54=22.419; p <.001). This differ-
ence is reflected in the semantic scores obtained by
individual subjects (see Table 2 where the comparison
between the mean semantic scores obtained for each
stimulus in the two modalities is reported).

In most cases the semantic scores obtained when
the stimuli were presented via the auditory modality
(voices) were significantly lower than the

Table 2. Comparison of the semantic score obtained for each
stimulus when the presentation was performed from voice and
face respectively. Bold font indicates significant differences. SD
= standard deviation.

Semantic Semantic
score from score from
voices faces
Mean  SD  Mean  SD It p
Adriano Celentano 239 0976 2.88 0341 547 <.001
Albano Carrisi 233 1.079 293 0.283 4.96 <.001
Alberto Sordi 253 0.727 2.84 0459 432 <.001
Aldo Fabrizi 223 0908 252 0666 292 .004
Andrea Bocelli 1.46 1.229 2.76 0.619 871 <.001
Antonella Clerici 2.31 0979 285 038 5.15 <.001
Benedetto XVI 2.55 0.763 2.65 0.775 1.059 291
Beppe Grillo 209 1150 25 0.893 317 .002
Bruno Vespa 2.72 0.767 2.87 0336 227 .024
Corrado 2.31 1.067 2.84 0467 541 <.001
Enrico Mentana 233 0.952 2.61 0.551 2.88 .005
Fabrizio Frizzi 264 0716 281 0469 2.1 .037
Francesco Totti 248 1.040 2.85 0.538 3513 <.001
Gad Lerner 1.97 1.224 2.36 0.702 2.85 .005
Gianfranco Fini 233 0.883 232 0.844 0.131 .896
Giorgio Napolitano 208 1.089 252 0679 4.082 <.001
Giovanni Paolo Il 244 0.876 2.77 0439 363 <.001
Lilli Gruber 2.10 1.005 25 0.742 342 <.001
Luciana Littizetto 276 0498 273 0499 0.2 .606
Mara Venier 261 0699 279 0468 2.62 .009
Mario Monti 1.85 1.105 224 0.784 2987 .003
Massimo D’Alema 1.52 1.320 2.30 0.786 5.148 <.001
Maurizio Costanzo 269 0795 291 0288 3.24 <.001
Michele Santoro 2.04 1.083 247 0637 351 <.001
Mike Bongiorno 2.53 0.869 297 0.177  5.87 <.001
Nichi Vendola 2.12 1.226 2.40 0876 1919 .057
Nino Manfredi 177 0964 254 0663 7.15 <.001
Patty Pravo 1.19 1.346 243 0852 7.92 <.001
Pierferdinando Casini 1.89 1.016 218 0865 2579 .010
Pierluigi Bersani 188 1254 232 0799 3.062 .0030
Piero Angela 276 0578 269 0746 0.89 375
Pippo Baudo 251 0.972 2.86 0344 3.85 <.001
Raffaella Carra 2.26 0.947 2.79 0466 551 <.001
Raimondo Vianello 2.61 0723 285 0413 345 <.001
Renato Rascel 205 0970 215 0816 0.83 405
Roberto Benigni 288 0387 291 033 0.84 399
Sandro Pertini 1.31 1.158 217 0.96 5971 <.001
Silvio Berlusconi 2.84 0.494 2.88 0322 0.839 402
Toto 234 098 284 0381 53 <.001
Umberto Bossi 1.81 1.074 2.50 0.736 6.074 <.001
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corresponding ones obtained in the visual modality
(faces). Even in this case, none of the stimuli showed
an advantage of voices.

Levels of concordance between the semantic scores
obtained in the face and voice modality

The mean levels of concordance for each stimulus are
reported in Table 3. As predicted, the concordance
level was above chance (one-sample t-test with com-
parison to zero: |t]39=43.663; p<.001). As shown,
the level of concordance is quite variable, ranging
from very high values (e.g., 0.942 in the case of the
actor Roberto Benigni and 0.931 in the case of the poli-
tician Silvio Berlusconi) to low values (e.g., 0.461 in the
case of the singer and show girl Patty Pravo), with a

Table 3. Mean concordance between the semantic scores and
mean number of facts retrieved from both the modalities of
presentation. N = number of subjects who retrieved a
familiarity feelings in both the auditory (voices) and visual
(faces) modalities.

Mean Number of common

N concordance facts
Adriano Celentano 130 0.808 1.14
Albano Carrisi 83 0.777 1.46
Alberto Sordi 130 0.871 1.71
Aldo Fabrizi 116 0.807 1.34
Andrea Bocelli 59 0.589 2.00
Antonella Clerici 93 0.769 1.59
Benedetto XVI 128 0.849 1.94
Beppe Grillo 119 0.694 1.41
Bruno Vespa 152 0.890 1.64
Corrado 141 0.785 1.28
Enrico Mentana 118 0.819 1.86
Fabrizio Frizzi 93 0.873 235
Francesco Totti 117 0.823 2.07
Gad Lerner 89 0.707 1.54
Gianfranco Fini 82 0.846 1.15
Giorgio Napolitano 130 0.823 0.98
Giovanni Paolo Il 113 0.831 3.26
Lilli Gruber 96 0.707 1.24
Luciana Littizetto 151 0.934 137
Mara Venier 144 0.888 137
Mario Monti 96 0.709 1.36
Massimo D’Alema 87 0.552 1.11
Maurizio Costanzo 150 0.885 2.19
Michele Santoro 95 0.777 1.44
Mike Bongiorno 140 0.845 1.97
Nichi Vendola 92 0.725 1.28
Nino Manfredi 100 0.655 0.52
Patty Pravo 82 0.461 0.74
Pierferdinando 135 0.722 0.51

Casini

Pierluigi Bersani 94 0.669 0.20
Piero Angela 128 0.892 2.15
Pippo Baudo 125 0.831 1.46
Raffaella Carra 112 0.763 0.79
Raimondo Vianello 149 0.871 1.69
Renato Rascel 91 0.780 2.03
Roberto Benigni 152 0.942 243
Sandro Pertini 88 0.528 1.92
Silvio Berlusconi 145 0.931 1.69
Toto 122 0.772 1.64
Umberto Bossi 122 0.671 1.48
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median value of 0.796. The mean number of facts in
common between the modalities was also above
chance level (one-sample t-test with comparison to
zero: |t|39=16.834; p<.001) and varied broadly
across stimuli, ranging from very low values (e.g., 0.2
in the case of politician Pierluigi Bersani) to high
values (e.g., 3.26 in the case of former pope Giovanni
Paolo II).

Assessment of the influence that the “fame
level” can have on the item concordance

The degree of fame of the 40 famous persons whose
faces and voices had been included in the FPRB was
assessed by administering their names to a sample of
79 healthy subjects, age-, gender- and education-
matched to those on which data about semantic
knowledge were collected. For each person included
in the FPRB, a score ranging from 0 (completely
unknown) to 3 (very famous) was obtained. The mean
score obtained for each person was used as an estima-
tor of the level of fame. Furthermore, since this method
of scoring fame was a verbal one, whereas the item
concordance had been assessed between two non-
verbal person identification modalities (face and
voice), we also evaluated fame with a non-verbal
fame score of the familiarity levels obtained from face
and voice of each famous person by the subjects who
participated in the first experiment. This was possible
because, even though we had not formally rated famili-
arity for faces and voices with a score ranging from 0-3,
we had noted all instances in which responses about
familiarity for faces or voices had been given after a
latency or with perplexity. Familiarity was rated 1 in
these cases and 2 if responses had been rapid and
sure. Summing up scores obtained through face and
voice, we obtained for each famous person a score
ranging from 2 (perplexity from both face and voice
=low familiarity) to 4 (high familiarity), which reflected
their implicit non-verbal evaluation of the person fame.

Results

Influence that the verbal method of assessing fame
could have on the item concordance between face
and voice

The mean level of fame attributed to each stimulus
ranged from 1.46 to 2.91, with a mean value of 2.44
(SD=0.395).
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Figure 1. Regression models in which the level of concordance was set as dependent variable, and (A) verbal and (B) non-verbal fame

were set as predictors.

When entered into a linear regression model
(Figure 1A) this score did not significantly predict the
level of concordance between the two person identi-
fication modalities (F; 35=2.857; p=.099), accounting
for less than 5% of the total sample variance (AdjR2
=0.045); even in the case of facts retrieved in both
modalities, the level of fame as assessed by a verbal
method was not predictive (F;3g=1.840; p=.183;
AdjR?=0.020) (Figure 2).

Influence that the non-verbal, integrated familiarity
method of assessing fame could have on the item
concordance between face and voice

The mean level of non-verbal fame ranged from 2.15
to 3.47, with a mean value of 3.00 (SD=0.435). The
regression analysis (Figure 1B) showed that it signifi-
cantly predicted the level of concordance between
the modalities (F; 3g=59,953; p <.001), accounting
for about 60% of the total variance. The level of non-
verbal fame also significantly predicted the number
of facts retrieved in both modalities (F;33=7.116; p
=.011), accounting for about 14% of total variance
(AdjR?*=0.136).

The effect of the non-verbal fame was also assessed
by comparing the level of concordance across the
groups of subjects with different familiarity level. The
weighted mean and variance of concordance level,
as well as the number of facts retrieved in both mod-
alities, were obtained for subjects who obtained,
respectively, a familiarity level of 2, 3 or 4. The
weighted mean of concordance for subjects with fam-
iliarity 2, 3 or 4 were respectively 0.446 (SD = 0.0464),
0.510 (SD=0.0345) and 0.940 (SD=0.0252). An

ANOVA with the level of non-verbal familiarity set as
categorical predictor yielded a significant general
effect (F; 33=2228.12; p<.001); post-hoc pairwise
comparisons showed that the three level of familiarity
differed significantly from each other (p <.001 for all
comparisons). The weighted mean of number of
facts retrieved in common in the two modalities by
subjects with familiarity 2, 3 or 4 were 0.02 (SD=
0.010), 0.95 (SD=0.009) and 2.05 (SD=0.129); the
ANOVA showed a significant general effect of non-
verbal familiarity (p <.001); all the pairwise post-hoc
comparisons showed statistically significant differ-
ences (p <.001 for all comparisons).

General discussion

The main results of the present study can be summar-
ized as follows:

a) With respect to the asymmetry between face and
voice in the identification of famous people, our
results, conducted on 155 healthy subjects,
using a newly developed Famous People Recog-
nition Battery (FPRB) tailored for lItalian partici-
pants, replicated existing work, showing that
healthy subjects experience greater familiarity
from faces than voices, and obtain a superior
retrieval of semantic information from face than
from voice for targets where both modalities are
recognized as familiar.

b) As for the level of concordance between the
semantic scores obtained in the face and voice
modalities, our results showed that they are
quite variable, ranging from very high to very
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Figure 2. Regression models in which the number of facts retrieved from both voice and face presentation was set as dependent vari-
able, and (A) verbal and (B) non-verbal fame were set as predictors.

dis

a)

low scores, and this variability of item consistency
seems in part related to the fame of the famous
person.

In order to clarify if the influence of fame level on
item consistency could be related to the concor-
dance between the (verbal or non-verbal) pro-
cedure used to evaluate fame and the non-
verbal nature of the person identification modal-
ities through which item consistency had been
assessed, we used a verbal and a non-verbal
method of fame evaluation. The verbal assess-
ment of fame did not significantly predict the
item consistency between the semantic scores
obtained in the face and voice modality,
whereas the non-verbal overall assessment of
familiarity accounted for a large part of this item
consistency.

Each of these main results will be more thoroughly
cussed in the following paragraphs.

Results obtained in our preliminary assessment of
familiarity judgements for famous faces and
voices and in the evaluation of person-specific
semantic information obtained from faces and
voiced considered as familiar are consistent with
previous literature data (Barsics & Brédart, 2011,
2012; Brédart et al., 2009; Damjanovic & Hanley,
2007; Hanley & Damjanovic, 2009; Hanley et al.,
1998) showing that famous faces are more fre-
quently recognized as familiar than the corre-
sponding voices and that the amount of
semantic information retrieved from faces is
greater than the corresponding amount retrieved

from voices. These findings are not consistent
with Burton et al.'s (1990) account of PIN as the
point at which a person is recognized as familiar
and the connections are established with the
unitary semantic system, where information
about people is stored in an amodal format.
However, they are not necessarily at odds with
an IAC model in which activation at PIN acts as a
graded signaller of familiarity. Since the face is
the dominant cue to identity (perhaps because
celebrities are more often encountered in the
media via their faces than their voices), it might
activate PIN more than the voice, and thus
might more successfully activate the semantic
information accessed via the modality-free
gateway (whether in a unimodal store or in multi-
modal stores in each hemisphere). In this regard,
the data using blurred faces (vs. voices) are at
odds with the IAC model, but the present data
are not. It must be acknowledged that literature
using personally familiar or newly learned stimuli
in which relative exposure to face and voice are
well controlled (e.g., Barsics, 2014; Stevenage,
Hugill, & Lewis, 2012) suggest that the relative
exposure argument is not necessarily the best
way to account for the better recognition of
faces than voices and that the face might be the
more dominant cue for some other reason (i.e.,
expertise when discriminating between one face
and another).

The high variability obtained in the study of the
consistency between the semantic scores
obtained through face and voice suggests that
in the evaluation of patients with impaired
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knowledge of famous persons the study of item
consistency must be cautiously considered. Part
of this variability might, indeed, be related to
the level of fame/familiarity of the person pre-
sented. This claim is consistent with results
obtained by Damjanovic and Hanley (2007), who
instructed their healthy subjects to rate the famili-
arity of a face or voice on a 0-3 scale and
requested the person’s occupation and name fol-
lowing a familiarity response of 1, 2 or 3. There
were significantly more false alarms when the
familiarity level was low and these familiarity
effects influenced the retrieval of person-specific
semantic information, because more occupations
were correctly recalled when the face or voice had
been judged of high familiarity, than when it had
been found to be of medium or low familiarity.

¢) Two accounts can be given of the discrepancy
observed between results obtained using the
verbal questionnaire and the non-verbal fame
assessment to evaluate the influence of fame on
item consistency. The first is that retrieval of
person-specific semantic information relies on
the personal knowledge/familiarity that each
person has for famous individuals, rather than
on their shared fame. The second is that a concor-
dance should exist between the modalities
through which fame is assessed and the modal-
ities of person recognition considered in the
evaluation of item consistency. In this case the
level of fame should influence the level of consist-
ency when both are assessed through the same
perceptual modalities, but not when fame is
assessed through a verbal questionnaire and con-
sistency concerns data acquired through non-
verbal (visual and auditory) modalities.

In the first part of this paper we have considered
data obtained in Semantic Dementia patients by
Snowden et al. (2004) and by Gainotti (2007), which
have suggested that personal semantic information,
instead of being stored in a unitary, amodal format
in both anterior temporal lobes (ATLs), could be
mainly based on visual (face) and auditory (voice)
information in the right ATL and on verbally-coded
(name) information in the left ATL. This model, assum-
ing a different specialization of the left ATL for the
verbally coded aspects of personal semantics and of
the right ATL for the visual (face) and auditory

(voice) aspects of person representation, has been
confirmed by data obtained by von Kriegstein,
Kleinschmidt, Sterzer, and Giraud (2005) and by von
Kriegstein and Giraud (2006), in experiments which
have shown that a cross-communication between
face and voice channels of person recognition prob-
ably exists before the level of PINs. These authors
measured by means of fMRI brain activity during
voice identification tasks, in which subjects focused
on either the speaker’s voice or the verbal content
of sentences, and showed that familiar persons’
voices activated the Fusiform Face Area when the
identification task was to focus on the speaker’s iden-
tity. Schweinberger, Herholz, and Stief (1997) and
O’Mahony and Newell (2012) have shown, however,
that an interaction similar to that found between
faces and voices is not observed between faces and
names. These results suggest that the link between
face and voice is closer than that between faces/
voices on one hand and names on the other hand.
The reason could be that the right hemisphere chan-
nels which process perceptual data are more closely
integrated than the right and left hemisphere struc-
tures processing perceptual and verbal data, respect-
ively. The same model could help to understand
why a verbally assessed judgment of fame accounts
for a very low portion of variance observed on item
consistency in the retrieval of person-specific semantic
information from face and voice, because this fame
assessment, being strictly verbal in nature, was prob-
ably mainly subsumed by the left ATL. If at the end
of this discussion we come back to the problem of
how consistency of semantic retrieval across modal-
ities in healthy subjects can help to understand the
nature of semantic deficit retrieval in clinical popu-
lations, we can say that the study of item consistency
is a feasible, but difficult task. This statement stems
from different reasons: (a) the voice pathway is sub-
stantially weaker than the face pathway; (b) consist-
ency across modalities is influenced by fame level,
which is highly variable even within a sample of celeb-
rities and is different from country to country and from
generation to generation; (c) this influence is signifi-
cant only when fame is assessed in terms of personal
familiarity through the same visual and auditory mod-
alities which are used for the assessment of item con-
sistency, but not when fame is assessed by means of a
verbal questionnaire. So, if we consider this issue in
terms of costs/benefits, we don't think that the study
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of item consistency may be considered as a bench-
mark to clarify the nature of semantic deficit retrieval
in clinical populations.
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