Downloaded from rstb.royalsocietypublishing.org

TRANSACTIONS

PHILOSOPHICAL THE ROYAL |
OF SOCIETY

Cognitive Mechanisms of Face Processing [and Discussion]
Andrew W. Ellis and E. T. Rolls

Phil. Trans. R. Soc. Lond. B 1992 335, 113-119
doi: 10.1098/rstb.1992.0014

B

Email alerting service Receive free email alerts when new articles cite this article - sign up in the box at the top
right-hand corner of the article or click here

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
OF

B

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS
(@)

To subscribe to Phil. Trans. R. Soc. Lond. B go to: http://rstb.royalsocietypublishing.org/subscriptions

This journal is © 1992 The Royal Society


http://rstb.royalsocietypublishing.org/cgi/alerts/ctalert?alertType=citedby&addAlert=cited_by&saveAlert=no&cited_by_criteria_resid=royptb;335/1273/113&return_type=article&return_url=http://rstb.royalsocietypublishing.org/content/335/1273/113.full.pdf
http://rstb.royalsocietypublishing.org/subscriptions
http://rstb.royalsocietypublishing.org/

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS

OF

THE ROYAL
SOCIETY

PHILOSOPHICAL
TRANSACTIONS

OF

Downloaded from rstb.royalsocietypublishing.org

Cognitive mechanisms of face processing

ANDREW W. ELLIS
Department of Psychology, University of York, York YOI 5DD, U.K.

SUMMARY

Evidence from natural and induced errors of face recognition, from the effects of different cues on
resolving errors, and from the latencies to make different decisions about seen faces, all suggest that
familiar face recognition involves a fixed, invariant sequence of stages. To recognize a familiar face, a
perceptual description of a seen face must first activate a long-standing representation of the appearance
of the face of the familiar person. ‘Semantic’ knowledge about such things as the person’s occupation and
personality are accessed next, followed, in the final stage, by the name.

Certain factors affect the ease of familiar face recognition. Faces seen in the recent past are recognized
more readily (repetition priming), as are distinctive faces, and faces preceded by those of related
individuals (associative priming). Our knowledge of these phenomena is reviewed for the light it can
shed upon the mechanisms of face recognition. Four aspects of face recognition - graded similarity effects

and part-to-whole completion in repetition priming, prototype extraction with simultaneous retention of

information about individual exemplars, and distinctiveness effects in classification and identification —

are proposed as being compatible with distributed memory accounts of cognitive representations.

1. OBLIGATORY STAGES IN THE
RECOGNITION OF FAMILIAR FACES

Over the course of the past ten years, psychologists
studying the recognition of familiar faces have become
increasingly convinced that this process involves an
invariant series of stages which must be traversed if
successful recognition is to be achieved. This convic-
tion grew in response to converging evidence from
both cognitive psychology and neuropsychology
(Young, this symposium).

When a face is seen, a perceptual description must
be formed which characterizes the face’s appearance.
In the influential model of Bruce & Young (1986) this
is the stage of ‘structural encoding’. To know that a
face is familiar it must activate a long-standing visual
representation of the appearance of the familiar per-
son. Within the Bruce & Young model, those repre-
sentations are the ‘face recognition units’. If a match
with a long-standing visual representation is achieved,
current accounts would have it that the perceiver is
aware only that the face is familiar. No further
information is available until the next stage has been
successfully negotiated. This involves accessing
‘semantic’ information stored in long-term memory
which indicates such things as the familiar person’s
occupation, likes and dislikes, where he or she is
known from, and so on. The last stage in familiar face
recognition, according to most theories, is name re-
trieval. Names are abstract phonological represen-
tations capable of being translated into speech output
(or orthographic representations capable of being
translated into written output), and are held to be
stored separately from semantic representations but
accessed via them.
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If something like these stages exist in something like
this sequence, then problems in face recognition might
arise if the processing of a seen face ‘blocks’ at a
certain point. It is trivial to observe that inadequate
structural encoding may result in a face not being
recognized (e.g. the face is seen too briefly or in poor
light). It is more interesting to contemplate the conse-
quences of the inability of a structural description to
activate the appropriate long-standing visual repre-
sentation. Were this to happen, the face of a familiar
person would be seen clearly, yet that person would
not be recognized as familiar. Errors of precisely this
type were documented by Young ¢ al. (1985) in an
analysis of naturally occurring recognition difficulties.
Other naturally occurring problems included occa-
sions when all that the perceiver knew was that the
face inducing the error was familiar: for a while at
least, the perceiver was unable to-‘place’ the person or
recall their name. This is precisely the experiential
state one would predict if a block occurred between
the representations of the appearance of a familiar
face and the semantic information regarding that
person. A temporary blockage between semantic
information and name retrieval is held responsible for
those errors in which the perceiver can remember
everything about a seen person except their name.

The errors the theory forbids are as interesting as
the errors it predicts. For example, because names are
accessed via semantic information, the theory does not
allow errors to occur in which a familiar person’s
name is known in the absence of semantic information
such as where the person is known from or what he or
she does. Parallel access to semantics and spoken
word-forms is widely believed to occur for the recogni-
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114 A. W. Ellis  Cognitive mechanisms of face processing
tion of familiar written words, including names, but
seems not to happen for faces (Ellis et al. 1987a). No
name-without-semantics errors were recorded by
Young et al. (1985), and none have been observed in
subsequent studies which have induced large numbers
of recognition errors in the laboratory (Hanley &
Cowell 1988; Hay et al. 1991).

If different errors or blockages arise at different
points in the sequence of stages, then different forms of
additional information (cues or prompts) may help to
resolve them. Hanley & Cowell (1988) induced errors
in the laboratory by using photographs of celebrities.
If a given photograph went completely unrecognized,
a different photograph helped the subject attain
recognition (in terms of the theory, helped to activate
a long-standing visual representation), but a second
photograph was unhelpful in resolving familiarity-
only or name block states (because in such states a
visual representation has already been activated, so
the second photograph is redundant). Semantic infor-
mation about the celebrity, provided verbally, helped
resolve familiarity-only errors (in which a visual repre-
sentation has been activated but semantic information
has not), but did not help resolve name blocks
(because semantics are already activated in such
states). Finally, providing the celebrity’s initials
helped resolve naming problems but was relatively
unhelpful in overcoming other types of difficulty. In a
similar study, Brennen e/ al. (1990) asked subjects to
name celebrities on the basis of brief semantic descrip-
tions. When subjects were blocked on the name,
showing the celebrity’s face had no beneficial effect
(because semantics have already been accessed and
there is no direct link from long-standing visual repre-
sentations to names), but supplying the celebrity’s
initials was beneficial.

It seems reasonable to propose that the further one
has to progress through a sequence of obligatory
stages, the longer it will take to access desired informa-
tion. The simple feeling of familiarity that comes with
activating a long-standing visual representation
should be attained faster than semantic knowledge
about a seen face which should, in turn, be attained
faster than knowledge of the name. Young e/ al.
(19864a) reported four experiments which consistently
showed that subjects were faster to decide that a
famous face was familiar than they were to assign it to
a semantic category (politician or television person-
ality). Young et al. (1986b6) reported a further four
experiments showing that subjects can make semantic
category decisions faster to famous faces than they can
name those faces. It might be argued that naming
takes longer than semantic categorization for a variety
of reasons other than the number of information
processing stages needing to be traversed (e.g. the
differing number of response alternatives). Young e/
al. (1988a) used matching tasks in which subjects had
to decide whether two simultaneously presented faces
came from the same semantic category or shared the
same first name. Once again, semantic decisions were
faster than name decisions. Johnston & Bruce (1990),
noting that occupation decisions involve broad cate-
gories whereas names are properties of individuals,
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argued that it is better to contrast name decisions with
semantic property decisions. Their tasks involved
matching pairs of famous faces according to whether
they shared semantic properties (e.g. American or
British; dead or alive) or shared first names ( James or
John). Even in this fairest of comparisons, semantic
information was accessed faster than name informa-
tion, as predicted by the sequential stage theory.

2. REPETITION (IDENTITY) PRIMING

A face may be recognized with different degrees of
fluency on different occasions. Several factors have
been shown to influence the speed and accuracy of
familiar face recognition. Three will be considered
here — (i) repetition priming, (ii) distinctiveness
effects, and (ii1) associative priming — with a view to
discovering what they can teach us about the pro-
cesses involved in recognizing familiar faces.

A face will be recognized more readily if the same
face has been encountered some time earlier. This is
the phenomenon of repetition (or identity) priming.
Repetition priming has most commonly been shown
in studies using the familiarity decision task in which
subjects are shown a mixture of familiar faces (usually
celebrities) and unfamiliar faces and are required to
indicate as rapidly as possible (usually by pressing one
of two response buttons) whether each face is familiar
or unfamiliar. In such a task, responses are faster
when the face being responded to in the test phase has
been seen earlier.

Repetition priming can be remarkably long-lasting
(occurring over several weeks in the experiments of
Flude et al. 1991), but there are several restrictions on
its occurrence. Familiarity decisions to faces are not
facilitated by earlier encounters with the names of the
celebrities (Bruce & Valentine 1985; Ellis e/ al. 19875).
In addition, Ellis et al. (1990) found that some deci-
sions made to familiar faces benefit from repetition,
but that others do not. In that study, repetition
priming was observed for familiarity decisions (Is this
face familiar or unfamiliar?) but not for expression
decisions (Is this face smiling or unsmiling?) or sex
decisions (Is this face male or female?). Thus deciding
that a famous face is smiling does not facilitate making
the same decision to the same photograph some
minutes later. Processing the same familiar face twice
is not a sufficient condition for repetition priming to
be observed, even when the same decision is taken on
both occasions. These findings create problems for
explanations of repetition priming couched in terms of
enhanced structural encoding or episodic memory for
particular faces or face-decision combinations (see, for
example, Jacoby (1983); Roediger ¢t al. (1989)).

Neuropsychological (Young, this symposium) and
neurophysiological (Rolls, this symposium) evidence
suggests that expression processing is to some degree
independent of identity processing. Cognitive psycho-
logical studies support this view. Bruce (1986a) and
Young et al. (1986¢) found that no difference between
familiar and unfamiliar faces on the time taken to
make various expression decisions. The results of Ellis
et al. (1990), along with demonstrations of repetition
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prinming for faces in tasks involving semantic occupa-
tion decisions (Young e/ al. 19864) and naming (Ellis
of al. 1989), indicate that repetition priming only
occurs in tasks which require that subjects respond to
the identity of a seen face.

Burton e/ al. (1990) developed a computer simula-
tion ol face recognition based on ‘interactive acti-
vation” principles in which individual processing units
within one pool corresponded to the face recognition
units of the Bruce & Young (1986) model. Repetition
priming was implemented in terms of changes in the
strengths of connections between ‘face recognition
units’ (Frus) and units called ‘person identity nodes’
(PINs). The pPINs receive inputs from names and voices
as well as faces and serve as a common route from
different inputs to a pool of semantic units (see Bruce
el al., this symposium). Locating repetition priming at
that locus allows an explanation to be given of why
tasks which do not demand recognition of faces do not
show priming, and why priming does not cross from
names to faces.

It is worth noting in passing that Ellis ez al. (1990)
found repetition priming of familiarity decisions when
subjects had previously made expression or sex deci-
sions to the same faces. This suggests that although
expression and sex decisions do not require the acti-
vation of Frus, such activation is ‘unstoppable’ (Fodor
1983) and generates priming when the later decision
requires identification of the face.

Can repetition priming tell us anything about the
nature of the long-standing visual representations that
mediate the recognition of familiar faces? Bruce
(1986b) and Bruce & Valentine (1985) found maxi-
mum repetition priming between two identical photo-
graphs of a famous person, with a lesser, but still
significant, degree of priming between two different
photos of the same person. Warren & Morton (1982)
obtained a similar pattern for recognition of object
drawings. Ellis et al. (1987b) compared repetition
priming of familiarity decisions under conditions when
subjects had previously seen the same photographs of
celebrity faces or photos of the same celebrities which
independent raters had judged to be similar to or
dissimilar from the photographs used in the familiarity
decision task. Repetition priming was found to be
maximal between identical photographs, less between
similar photographs and least, but still present,
between dissimilar photographs.

As Ellis et al. (1987b) observed, these results are
hard to explain in terms of models in which the
representations mediating familiar face recognition
are abstractive, localized face recognition units of the
sort envisaged by Bruce & Young (1986) and Burton
el al. (1990). They are more readily assimilated to a
model in which the representations within the face
recognition system are of the sort proposed in parallel
distributed processing, constraint satisfaction (‘con-
nectionist’) models (Young & Bruce 1991). In terms of
such models, a familiar face would be represented as a
pattern of activity spread across units coding represen-
tational primitives or ‘microfeatures’ which may or
may not correspond to the commonsense notion of a
facial feature. McClelland & Rumelhart (1985) show
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that graded priming effects that are a function of
congruity between prime and target are a property of
such systems.

Much of the early progress in studying the cognitive
basis of familiar face recognition was made by expli-
citly comparing face recognition with word recogni-
tion (Ellis et al. 1987a). There seems indeed to be
many similarities between the two, but sensitivity of
repetition priming to changes in surface form may be
one important respect in which they differ. Several
papers have reported as much repetition priming
between, say, two different written forms of a word as
between identical versions (e.g. Clarke & Morton
1983; Scarborough et al. 1977; Feustel et al. 1983; Carr
et al. 1989). This finding, along with converging
evidence from neuropsychology (Caramazza & Hillis
1991) and eye movement studies (Rayner ¢ al. 1980)
supports the view that the representations that
mediate visual word recognition are more abstract in
nature (Coltheart 1981) than the representations that
mediate the recognition of familiar faces. Bruce &
Valentine (1985) considered the possibility that the
same-photograph advantage in repetition priming for
faces may reflect the contribution of an episodic,
pictorial memory of the actual stimulus in addition to
a more abstractive priming effect responsible for the
priming between different views. The lack of an effect
of changes in surface form on repetition priming for
words casts doubt on that notion because it is hard to
see why there would be no pictorial memory available
to contribute an identical-prime advantage to word
recognition when there is one available to contribute
to face recognition.

Distributed memory systems manifest a property
called ‘part-to-whole-completion’ whereby part of a
learned pattern will activate the internal represen-
tation of the whole by a process known as auto-
correlation (McClelland et al. 1986). Brunas et al.
(1990) and Brunas-Wagstafl e/ al. (1991) found that
recognizing a celebrity from part of that person’s face
(the internal or external features only) vyielded as
much repetition priming when the full face was later
seen in a familiarity decision task as initially recog-
nizing the celebrity from the full-face view. Gen-
eralization was also observed from a fragment of one
photograph of a celebrity to a different photograph of
the same person. A limitation on part-to-whole com-
pletion was documented by Ellis et al. (19875) who
found no repetition priming from recognizing familiar
individuals from their clothed but headless bodies to
later recognizing the same individuals’ faces. This
could be construed as possible evidence for a face-
specific recognition system, but might also be attri-
buted to a lack of correlation between the patterns
representing bodies and faces within the same system.

3. PROTOTYPICALITY, TYPICALITY AND
DISTINCTIVENESS

Distributed memory systems are capable of extracting
the prototype from a series of exemplars while retain-
ing information regarding the particular exemplars
shown (McClelland & Rumelhart 1985; Hintzman
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116 A. W. Ellis  Cognilive mechanisms of face processing
1986). Bruce et al. (1991) created different versions of
the same faces by changing the relative placement of
the internal features. Memory for those different faces
operated in a way which enhanced responses to
‘prototypical’ configurations, even when they had not
been studied. Sensitivity to the individual exemplars
studied was retained at the same time.

Given a series of faces, subjects will rate some as
being relatively typical while others are more distinc-
tive. Valentine & Bruce (19864, b; Valentine 1991)
have shown that distinctiveness can have different
effects on face processing depending on the nature of
the task. If the task is to distinguish real from jumbled
faces, then typical faces are classified as faces faster
than are distinctive faces. If, however, the task is to
indicate whether each seen face is familiar or unfami-
liar, then the effect is reversed and distinctive faces are
recognized faster than typical faces. Valentine &
Ferrara (1991) have shown that distributed memory
models can give an account of both these effects. They
report results of three simulations, two using a single-
layer, auto-associative network, the third a multi-layer
network using backward error propagation. For all
three simulations, general category labels (equivalent
to face-non face classification) were learned more
readily for typical than distinctive patterns while
unique labels (equivalent to the recognition of an
individual) were learned more readily for distinctive
than typical patterns.

Burton et al. (1990) offer a simulation of distinctive-
ness effects within their interactive activation model.
Briefly, FrUs receive inputs from sets of ‘feature units’.
Typical faces share more features in common than
distinctive faces. Hence, when the units representing
the features of a typical face are activated, several
FRUS receive inputs and try to rise in activation. This
leads to mutual inhibition between the Frus, with the
result that the winner takes longer to emerge.

Before we grow too sanguine, it is perhaps worth
noting that distinctiveness effects have also been stud-
ied in the domain of visual word recognition and have
been considered to be compatible with connectionist
accounts. The problem is that distinctiveness appears
to exert the opposite effect in word recognition as
compared with face recognition! Andrews (1989)
defined distinctiveness in terms of orthographic
‘neighbourhood size’; the number of different words
that can be created by changing single letters in a
target word. Faster lexical decision responses were
found for high neighbourhood (typical) words than to
low neighbourhood (distinctive) words. Andrews’
account for this is couched in interactive activation
terminology, but in this case the advantage for typical
words is explained (though not simulated) by arguing
that ‘partial activation of the representations of neigh-
bours of the target results in reactivation of the
constituent letters of activated word units and conse-
quently boosts the activation of the target node’.
Heads I win, words you lose.

Before leaving distinctiveness, it is perhaps worth
noting Grainger’s (1990) claim that, as far as word
recognition is concerned, what matters is not so much
the size of the orthographic neighbourhood as whether
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that neighbourhood contains a powerful local attrac-
tor in the form of a high frequency word that is similar
in appearance to the target word. As applied to face
recognition, this would be a matter of whether there
existed a very familiar face which resembled the face
currently being processed. This is more likely to be
true of a typical face than a distinctive face, so it may
not be possible to assert at present exactly what
underlies the distinctiveness effects reported.

Despite these difficulties, four properties of human
face processing — (i) graded similarity effects and (ii)
part-to-whole completion in repetition priming, (iii)
prototype extraction with simultaneous retention of
information about individual exemplars, and (iv) dis-
tinctiveness effects in classification and identification -
all suggest that the next generation of simulations of
face processing should look towards distributed
memory systems for their characterizations of the
long-standing visual representations that mediate
familiar face recognition.

4. ASSOCIATIVE (SEMANTIC) PRIMING

Leaving now the properties of long-standing visual
representations, but continuing the associationist
theme, this section is concerned with studies of what
used to be called ‘semantic priming’ but may be better
referred to as ‘associative priming’. Bruce (1983) and
Bruce & Valentine (1986) reported the basic effect
whereby the recognition of a famous face (e.g. Prince
Charles) is faster if that face is preceded by the face of
a related person (Princess Diana) than if preceded by
the face of an unrelated or unknown person. Bruce
(19864) found that one unrelated famous face inter-
posed between the prime and the target was sufficient
to abolish the associative priming effect, whereas
repetition priming could still be observed after 11
intervening faces. Comparable results for priming of
word recognition were reported by Dannenbring &
Briand (1982). Associative priming can be observed
when the interval between prime and target is very
short (250 ms in the study by Bruce & Valentine
1986). This, plus the fact that reaction times are not
slowed by an unrelated famous prime as compared
with an unfamiliar face prime, is taken as evidence
that the effect does not depend (entirely) on conscious
anticipation by the subject of likely upcoming faces.

Unlike repetition priming, associative priming
crosses between faces and names (Young ef al. 19884).
This has been taken to indicate a more central locus
than repetition priming, and associative priming is
commonly held to be mediated by connections
between central semantic representations for familiar
people (see Bruce et al., this symposium).

An unresolved issue is whether this form of priming
is best regarded as semantic (e.g. based on common
category membership) or associative (based on spatial
or temporal co-occurrence). Does Prince Charles
prime Princess Diana by virtue of the fact that they
are both royals (a semantic basis) or because we sece
them together (an associative basis)? The nature of
semantic—associative priming has been debated in the
literature on word recognition, where ‘semantic’ prim-
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ing was first documented. Fischler (1977) and Seiden-
berg et al. (1984) obtained priming in a lexical
decision task between primes and targets which are
semantically related but do not occur together in word
association norms (e.g. BREAD-CAKE). This result
appears to favour a genuinely semantic basis, but the
associatively minded theorist might adopt one of
several arguments in an effort to discredit this finding.
First, association norms are typically produced by
asking large numbers of subjects to generate small
numbers of associations to target words. Although
CAKE might not be among anyone’s first three associ-
ations to BREAD, it could well emerge if subjects were
required to produce 10 or 20 associations to each
target. Second, association norms may just be impre-
cise guides to patterns of co-occurrence in language,
and co-occurrence should be what really matters.
Third, if associations are formed in a modality-free
semantic system which mediates comprehension of the
physical world as well as of language, the co-occur-
rence of bread and cake in the world of nonverbal
experience may be sufficient to cause the words BREAD
and CAKE to prime one another associatively. Lupker
(1985) reviewed and reanalysed experiments on prim-
ing of both word naming (i.e. reading aloud single
words) and naming of object pictures. He argued that
in both cases there is strong evidence for associative
priming but not for semantic priming based on com-

mon category membership.

By using a lexical decision task, Napps (1989) found
priming between pairs of associated words (e.g.
NURSE-DOCTOR) but not between pairs of synonyms
(e.g. FOWL-POULTRY). For all their closeness of mean-
ing, synonyms tend to be rivals for particular slots in
sentences and may co-occur fairly infrequently.
Hence, lack of priming between them argues for an
associative basis for priming. Goodman et al. (1981),
Lukatela et al. (1983) and Seidenberg e/ al. (1984)
found priming between pairs of words which co-occur
in sentences but not in association norms (e.g. HE-
SENT), indicating that co-dccurrence in sentences may
be what is needed for priming to be observed. Finally,
Durgunuglu & Neely (1987) obtained priming
between unrelated words which had earlier been
paired in a paired-association learning task, suggest-
ing again that co-occurrence without semantic rela-
tedness may be sufficient to generate priming.

The question of whether the type of priming under
consideration in this section is properly regarded as
semantic or associative remains to be finally resolved
(or rephrased). Given the apparent differences high-
lighted above between faces and words we should be
cautious about generalizing results from one domain
to the other. It is certainly possible, though, to defend
the position that all apparently semantic priming is in
fact associative. If that proves to be the case, one
option would be to argue, with Fodor (1983), that a
non-associative semantic system exists at a deeper
level than the associative networks that generate pri-
ming. Another option would be to argue that seman-
tic knowledge is fundamentally associative in nature
(Hinton 1981), and that all psychological phenomena
of an apparent semantic nature can be captured by
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associative systems (Hinton & Shallice 1991; Farah &
McClelland 1991).

5. CONCLUDING REMARKS

Commentators on cognitive psychology are prone to
argue that the subject all too easily degenerates into
the self-perpetuating pursuit of laboratory effects. One
antidote to that tendency is to investigate phenomena
with obvious real-world relevance, and to keep in the
forefront of one’s mind the question of what the
adaptive value of the phenomena under investigation
might be. What, then, are the possible adaptive
benefits conferred by distinctiveness effects, repetition
priming and associative priming?

It is not obvious what the adaptive value of distinc-
tiveness effects might be: what benefit could be
attached to recognizing a distinctive face faster than a
typical one? Distinctiveness effects may be just an
emergent property of the particular structure that has
evolved for recognition systems. If so, it does not
invalidate their study. Far from it: the analysis of
distinctiveness effects can be expected to tell us much
about the internal organization of recognition pro-
cesses. On the other hand, Valentine (1991) has
argued that a common mechanism may underlie
distinctiveness effects and the same-race advantage in
recognition that has been reported on several occa-
sions. It is at least conceivable that at some point in
our evolutionary history, circumstances may have
been such that selection pressures favoured the rapid
recognition of a face as belonging to a member of a
group or type different from one’s own. In monkeys,
apes or early hominids the mechanisms proposed to
underlie distinctiveness effects would also lead to the
rapid identification of an individual as belonging to a
species, subspecies or group with different facial
characteristics. One can imagine circumstances in
which that might have been adaptive.

It is easier to give at least a superficially plausible
evolutionary account of associative and repetition
priming as ways of using past experience to tune our
perceptual systems to be biased towards recognizing
faces that are likely to occur on a particular occasion
(Ellis et al. 1987a). Associative priming exploits past
co-occurrences between familiar stimuli to enable the
recognition of one to predict the likely recognition of
the other. The absence of inhibition for unrelated
faces means that while there is an advantage to being
likely, there is no penalty attached to being unex-
pected. The cumulative effect of repetitions will be to
tune the perceptual system to be biased towards
recognizing stimuli which have been frequently
encountered in the past. That is, repetition will result
in frequency effects in recognition whereby commonly
encountered stimuli are recognized faster than uncom-
mon ones (cf. Morton 1979).

One of the puzzling things about repetition pri-
ming, though, is why just one more encounter with an
already highly familiar stimulus may be sufficient to
cause that stimulus to be recognized more rapidly
several weeks later. One possible explanation is that
the word, face or object has not been encountered in
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118 A. W. Ellis  Cognitive mechanisms of face processing
that place before, and that repetition priming reflects,
at least in part, the learning of an association between
a face and a context. I may see Princess Diana’s face
regularly through the media, but I still have no reason
to expect to meet her in the cognitive psychology
laboratory of my local Department of Psychology.
When I do, albeit in vestigial form as a black-and-
white slide, I may form an association between her
face and that place, an association which will facilitate
recognition of Princess Diana in the same location at
any future time. Flude ¢t al. (1991) have shown that if
the prime face is perceived in one context and target
in another, repetition priming is reduced, although
not eliminated.

The various processes discussed may serve an adapt-
ive purpose (or may have at some time in our evolu-
tionary history). However, one thing is certain: large
communities, increased mobility, the invention of
photography, film, television, and so on, have resulted
in our face processing apparatus being stretched far
beyond anything for which it might have evolved.
Seen in that light, it is perhaps easier to understand
why, after millions of years of evolution, our face
recognition apparatus still seems prone to the sorts of
errors and lapses with which this paper began.

The ideas reported here have evolved in the course of
discussions with many people, notably Andy Young, Brenda
Flude, Dennis Hay, Vicki Bruce, Mike Burton and Hadyn
Ellis. Some of the work reviewed in this paper has been
funded by an ESRC programme award for a multi-centred
investigation into face recognition (grant XC15250001 to
Vicki Bruce at Nottingham University; XC15250002 to Ian
Craw at Aberdeen University; XC15250003 to Hadyn Ellis
at University of Wales College of Cardiff; XC15250003 to
Andy Ellis and Andy Young at Lancaster University and
X (15250005 to David Perrett at St. Andrews University). 1
am grateful to Vicki Bruce, Philip Quinlan and Andy
Young for comments on an carlier draft of this paper.
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Discussion

E. T. Rovrs (Department of Experimental Psychology, University of
Oxford, U.K.). It would be particularly impressive if priming
produced by presentation of part of a face primed another
part of the same individual’s face. Does this occur? If so, is it
fully effective as a priming stimulus?

A. W. Erris. Experiments by Brunas et al. (1990) and Brunas-
Wagstaff et al. (1991) reviewed in the paper show that
recognizing part of a celebrity’s face primes subsequent
recognition of the whole face as much as when a whole face is
initially recognized. In as yet unpublished work we have gone
on to look at the effect of recognizing part of a famous face on
subsequent recognition of either the same or a different, non-
overlapping part. We have used left and right half-faces and
faces in which horizontal strips have been covered up. In both
cases we find priming from one part to a different part, butless
than from one part toitself. Thus, there appears to be full part-
to-whole completion when the whole includes the priming
part, but less than full completion when the whole is required
to mediate the transfer of priming from one part to a different
part.
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