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Semantic Processing Precedes Affect Retrieval: The Neurological
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According to the affective primacy hypothesis, visual stimuli can be evaluated prior to
and independent of object identification and semantic analysis (Zajonc, 1980, 2000).
Our review concludes that the affective primacy hypothesis is, from the available
evidence, not likely correct. Although people can react to objects that they cannot
consciously identify, such affective reactions are dependent upon prior semantic
analysis within the visual cortex. The authors propose that the features of objects must
first be integrated, and then the objects themselves must be categorized and identified,
all prior to affective analysis. Additionally, the authors offer a preliminary neurological
analysis of the mere exposure and affective priming effects that is consistent with the
claim that semantic analysis is needed to elicit these effects. In sum, the authors
conclude that the brain must know what something is in order to know whether it is

good or bad.

Even before we can identify something we may like or
dislike it. (Arnold, 1960, p. 36)

In fact, it is entirely possible that the very first stage of
the organism’s reaction to stimuli and the very first
elements in retrieval are affective. It is further possible
that we can like something or be afraid of it before we
know precisely what it is. (Zajonc, 1980, p. 154)

Much of sensory processing, at least through the brain
systems that are concerned with object identification
(whether by sight, sound, smell, taste, or touch), can be
seen to have the goal of enabling the correct reward
value to be decoded and represented after the object
has been identified. (Rolls, 1999, pp. 6)

These three quotes exemplify divergent opin-
ions in how to characterize the interaction of
cognition and emotion, especially during the
earliest stages of stimulus encoding. Arnold
(1960) suggested that people may be capable of
evaluating stimuli before such stimuli are iden-
tified. Zajonc (1980), in a seminal paper, made
an even stronger case along these lines. Many
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recent lines of evidence seem consistent with, if
not supportive of, the affective primacy position
advocated by Zajonc. For example, researchers
have pointed out that evaluations are often au-
tomatic (Bargh, 1997), that people often feel
strong disgust without a rational basis for such
feelings (Haidt, 2001), and that people appear to
be evolutionarily prepared to respond to poten-
tial threats quickly, automatically, and indeed
unconsciously (Ohman, 1997). Much of this
work has pointed to the highly publicized sub-
cortical route to evaluation identified by Le-
Doux (1996, 2000). In sum, the citations above
would seem to suggest that Zajonc was proba-
bly correct when he suggested that affect re-
trieval often precedes semantic categorization
and identification processes.

In evaluating the relationship between affect
and object identification, it is useful to outline
several distinct, yet related, theoretical posi-
tions. A first important question pertains to
causal precedence. To the extent that one route
of processing—either affect or object identifi-
cation—requires output from the other route of
processing in order to make its computations,
then the latter route must be causally prior to the
former route. The cognitive primacy hypothesis
(Lazarus, 1984) is a theoretical position of this
causal type: Semantic processing must precede
affective processing. If, on the other hand, there
is no early interaction between these two routes
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of processing, then the primacy of either route
cannot be causal, but it can be temporal. Spe-
cifically, given an assumed independence of
affect and identification processes, it could be
that one route is typically faster. If so, its
achievements will tend to be temporally prior to
those of the other route. The affective primacy
hypothesis (Zajonc, 1980, 2000) is a theoretical
position of this temporal type: Affective pro-
cessing is typically faster than semantic
processing.

It is striking that the two camps of scholars—
that is, those favoring affective primacy and
those favoring cognitive primacy have largely
ignored or dismissed each other’s arguments
rather than conduct the necessary type of com-
parative empirical research to settle the debate
(Leventhal & Scherer, 1987). The main purpose
of this review is to bring to attention sources of
data that, while rarely cited within the cognition
and emotion literature, are highly relevant to
questions of primacy. In contrast to the wide-
spread notion that the affective primacy issue
has been settled in favor of affective primacy
(e.g., Bargh, 1997), we instead argue that avail-
able data in fact support the primacy of seman-
tic processing and do so in both the causal and
temporal senses outlined above. Our position is
consistent with a number of important, albeit
less celebrated, recent reviews of the literature
(Clore l& Ortony, 2000; Robinson, 1998; Rolls,
1999).

The Neural Primacy of Semantic
Analysis: An Overview

Neuropsychological studies can provide in-
sight into both the time course and brain regions
involved in most mental processes. Those re-
lated to object identification and affect are no
different in this respect. Therefore, it will be
fruitful to consider what happens in the brain, as
well as when it happens, when a person views a
visual object. This review will focus on neuro-
logical evidence related to the visual processing
of stimuli and does not seek to be exhaustive in
all respects. From the outset, for example, we
should point out that we will not be centrally
concerned with the dorsal visual stream, which
appears to mediate object location, but not ob-
ject identification, functions (Goodale & Mil-
ner, 1992). We also note that our review, given

space limitations and available data, is rela-
tively specific to vision (e.g., vs. audition).?

The amygdala is thought to play a very im-
portant role in processing the affective signifi-
cance of stimuli (see, Aggleton, 2000, for a
comprehensive review). Our goal is not to re-
view all of the amygdala’s functions. However,
we will focus on this structure in relation to
arguments in favor of affective primacy (Bargh,
1997; LeDoux, 1996; Zajonc, 2000). Along
these lines, we will suggest that the amygdala,
the celebrated seat of affective primacy, relies
heavily on semantic processing performed
within the visual cortex.

Visual Processing

The visual cortex does the lion’s share of the
work related to discriminating objects, a critical
first step in determining an object’s affective
significance. Even LeDoux (1996), who has
championed a noncortical route, views the cor-
tical route as more important in a majority of
emotional situations. For this reason, it is fruit-
ful to examine, in some depth, how visual pro-
cessing occurs within the visual cortex. In par-
ticular, we will be concerned with whether there
is evidence for the temporal and functional pri-
ority of semantic or affective analysis. We will
suggest that the evidence is fairly strong in
suggesting that semantic achievements (e.g.,
object identification) occur prior to affective

! Observers of the debate between Lazarus (1984) and
Zajonc (1984) have generally concluded that the resolution
of the debate may hinge on definitional issues, specifically
as related to cognition and emotion (e.g., Leventhal &
Scherer, 1987). Although we agree that definitional issues
are important, we also suggest that certain core aspects of
the debate are as essential today as they were 20 years ago.
Specifically, we are concerned with issues concerning the
causal and temporal precedence of object identification and
affect retrieval processes. These precedence issues continue
to give rise to strong theoretical statements (e.g., LeDoux,
1996; Rolls, 1999) and continue to influence multiple areas
of psychology in both profound and subtle ways.

2 We will use the term “semantic” to describe the mean-
ing analysis that we propose precedes affective analysis.
What we have in mind specifically are at least three achieve-
ments: (a) the integration of multiple features of the object
into a single “object” code; (b) the identification of this
object; and (c) the categorization of the object (e.g., as
animate or not). The term semantic, then, refers somewhat
more directly to the achievements of area IT (especially
invariance, identification, and categorization) that seem to
occur in order for a person to retrieve affective associations.
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achievements (e.g., determining that the object
is bad). We will also suggest that the amygda-
la’s ability to respond on the basis of the affec-
tive significance of an object seems to require
prior analysis by the visual cortex. Finally, we
will suggest that much, if not all, of the pro-
cessing by the visual cortex is unconscious in
nature, which in turn can account for the pro-
duction of unconscious affect.

Categorization

Later stages of the visual cortex, such as the
inferior temporal cortex (area IT), appear to
categorize visual stimuli. Such achievements by
area IT are relatively sophisticated, such that it
is insufficient to characterize such achievements
as mere perception. Rather, objects appear to be
categorized and identified within later stages of
the visual cortex. Because processing within
area IT is not influenced by the valence of
stimuli (e.g., Rolls, 1999), available data sug-
gest that visual categorization occurs prior to
affect retrieval. These points are substantiated
next.

Categorization involves matching objects in
the world to certain “global” templates. Area IT
responds to such global templates. In one study,
monkeys were shown various shapes as well as
human and monkey faces while neurons were
recorded in area IT (Sugase, Yamane, Ueno, &
Kawano, 1999). One group of neurons re-
sponded selectively to both types of faces. This
is akin to a global template for faces, irrespec-
tive of the species of the faces. Such neural
activity peaked at 45 ms poststimulus onset
(Sugase et al., 1999). Additionally, a second
group of neurons responded selectively to
shapes, rather than faces. Because distinct neu-
rons responded to faces versus other shapes, the
evidence suggests that categorization, at least
with respect to this distinction, is occurring
within area IT.

Similarly, among humans, specific neuron
populations in the later stages of the visual
cortex appear selective for certain classes of
stimuli. Studies using imaging procedures have
found that the right fusiform gyrus is sensitive
to faces (and other highly practiced classes of
stimuli: see Gauthier, Behrmann, & Tarr, 1999),
whereas the left fusiform gyrus has been found
active for nonface objects (e.g., houses, cars,
etc.) (Farah, Humphreys, & Rodman, 1999;

Kanwisher, 2000; Vuilleumier, Henson, Driver,
& Dolan, 2002). Furthermore, within the lateral
occipital cortex (LOC), distinct loci appear to
be activated by distinct classes or categories of
objects (Damasio, Grabowski, Tranel, Hichwa,
& Damasio, 1996; Herath, Kinomura, & Ro-
land, 2001; Martin, Wiggs, Ungerleider, &
Haxby, 1996). For example, several studies
have found distinct areas of selective activation
for faces, tools, animals, and/or letter strings
and words (Chao, Haxby, & Martin, 1999;
Damasio et al., 1996; Martin et al., 1996; Puce,
Allison, Asgari, Gore, & McCarthy, 1996).3

Similarly, localized lesions within specific
areas of area IT produce very specific objective
recognition deficits such as prosopagnosia or
the failure to recognize faces (Damasio, 1990;
Duchaine & Nakayama, 2005; Moscovitch,
Winocur, & Behrmann, 1997; Tranel, Damasio,
& Damasio, 1997). Moreover, other evidence
also exists to suggest that categorization activity
within area IT occurs even with respect to non-
perceptual features of objects (e.g., Lee, Gra-
ham, Simons, Hodges, Owen, & Patterson,
2002). The latter data are particularly important
because they show that area IT groups objects
according to nonperceptual (i.e., semantic)
sources of meaning as well as more perceptual
sources of similarity.

Just as neuron populations within areas of the
visual cortex show specificity for different
classes of objects, a similar point can be made
with respect to words and letter strings. First,
letters and words are processed in distinct areas
from faces and visual textures; specifically,
words and letter strings lead to more activation
in the postlateral fusiform gyrus, left lateralized
(Herbster, Mintun, Nebes, & Becker, 1997,
Puce et al., 1996). Posterior areas of the fusi-
form gyrus appear to respond equally to words
and nonwords. However, more anterior sections
begin to differentiate between words and non-
words, seemingly reflecting semantic process-
ing (Nobre, Allison, & McCarthy, 1994; Price,
Wise, & Frackowiak, 1996). Areas STS and
posterior MTG in the visual cortex distinguish

* We should note that we are not suggesting that every
category or class of stimuli is perfectly represented by
distinct groups of neurons within the visual cortex. How-
ever, we do note that there is sufficient evidence to suggest
that certain classes of stimuli (e.g., faces) are in fact repre-
sented by distinct group of neurons within the visual cortex.
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between orthographical and nonorthographical
stimuli (Herbster et al., 1997; Price et al., 1996).
Thus, the visual processing system performs a
rather sophisticated analysis of letter strings,
based on grammatical and orthographic conven-
tions. We would say such letter strings were
categorized by the brain, a necessary precondi-
tion for identification and affect retrieval
(Strange, Henson, Friston, & Dolan, 2000).

There is no reason to believe that the catego-
rization processes performed by area IT are
conscious. Indeed, on the basis of ERP data, we
might conclude that unconscious categorization
routinely precedes conscious categorization.
Furthermore, unconscious categorization by the
visual system may occur extremely quickly af-
ter stimulus exposure, in as little as 48 ms for
“global templates” (Sugase et al., 1999) and
70-80 ms for classes of stimuli (Van Rullen &
Thorpe, 2001). Interestingly, Van Rullen and
Thorpe (2001) also found that the initial (70—
80) categorization-related ERP component was
not highly correlated with a participant’s re-
sponse to the task at hand, whereas an ERP
component that occurred at 190 ms poststimu-
lus onset was. Thus, categorization appears to
occur quite rapidly and seems to occur indepen-
dently of later, possibly more conscious, cate-
gorization processes. Relatedly, people can
classify objects on the basis of category mem-
bership even with no awareness of the distinct
categories guiding their response (e.g., Reed,
Squire, Patalano, Smith, & Jonides, 1999).

In summary, we conclude that categorization
occurs within later stages of the visual cortex,
specifically area IT. Moreover, other data sug-
gest that these same visual areas are not sensi-
tive to the affective significance of objects (Iwai
et al., 1990; Nishijo, Ono, & Nishino, 1988;
Rolls, 1999; Rolls, Judge, & Sanghera, 1977).
Thus, within area IT and other later stages of the
visual cortex we appear to have considerable
evidence for categorization prior to affect
retrieval.

Identification

Identification involves two distinct events.
First, the brain must respond with a distinct
neural signature to each specific object. Second,
the brain must be able to give the same neural
signature to multiple views of the same object
regardless of orientation or distance. For exam-

ple, identification happens when there is (a) a
distinct neural code for the Sears Tower (vs.
other buildings or objects) and (b) the neural
code for the Sears Tower is the same regardless
of the size (e.g., regardless of whether we are
viewing a picture or the actual building), the
angle one views the Sears Tower (e.g., whether
the building is viewed from the street or from an
airplane), amount of lighting (e.g., whether it is
day or night), and so forth Together, we use the
term object invariance to refer to these achieve-
ments by higher areas of the visual cortex.

Object invariance appears to be an achieve-
ment of area IT (Rolls, 1999; Vogels & Orban,
1996; Vuilleumier et al., 2002). Studies using
single cell recordings have suggested that in
area IT there is a unique neural population that
fires for each specific stimulus shown (Rolls,
1999; Vogels & Orban, 1996). Moreover, stud-
ies using fMRI analyses with humans have
found areas of the visual cortex that show a
reduction of activity for repeated stimuli even
when such stimuli are varied in terms of size
and spatial-visual angle. Thus, despite varia-
tions in perceptual aspects, specific areas of area
IT appear to treat the object identically (De-
haene et al., 2004; Grill-Spector et al., 1999;
Vuilleumier et al., 2002). Object invariance has
also been demonstrated with subliminal presen-
tations of stimuli (Dehaene et al., 2001; 2004).
In sum, area IT appears to create an object-
invariant code for stimuli, an achievement that
should be viewed in terms of identification
processes.

Other imaging data suggest that area IT plays
a key role in stimulus identification regardless
of whether the stimuli involve words (Petersen,
Fox, Snyder, & Raichle, 1990; Wiggs, Weis-
berg, & Martin, 1999), faces (Gorno-Tempini et
al., 1998), or other pictorial stimuli (Martin et
al., 1996; Vandenberghe, Price, Wise, Josephs,
& Frackowiak, 1996). Therefore, although the
perceptual features of stimuli do contribute to
the neural organization of semantic knowledge,
it is also true that area IT responds to nonper-
ceptual aspects of similarity, and does so con-
cerning a wide range of perceptual objects.
Given this mass of data, it appears that area IT
is the site and locus of invariant neural codes
and therefore the site and locus of object iden-
tification processes.

Faces, which may be evolutionarily impor-
tant, do appear to receive some special process-
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ing by the visual cortex, as evidenced by case
studies of prosopagnosia as well as imaging
studies (see Duchaine & Nakayama, 2005; Kan-
wisher, 2000; however, see Gauthier et al.,
1999, for a critical review of this point). In
particular, there appear to be two distinct areas
dedicated to face, one for identity (i.e., Jim’s
face) and one for expression (e.g., a face with
raised eyebrows and wide-open eyes). Single
cell recording in monkeys have identified that
area STS was sensitive to facial expressions
(e.g., calm vs. angry), whereas area IT was
sensitive only to the facial identity (e.g., Coco v.
Kiki) (Hasselmo, Rolls, & Baylis, 1989; Naru-
moto, Okada, Sadato, Fukui, & Yonekura,
2001). With respect to humans, imaging tech-
nology has shown a similar pattern of findings
(Kanwisher, McDermott, & Chun, 1997; Rotsh-
tein, Malach, Hadar, Graif, & Hendler, 2001).
The research in total suggests that different neu-
ron populations within the visual cortex may
code for identity and expression, but that both
of these achievements are prior to the retrieval
of affect (Rotshtein et al., 2001).

Recall that studies have found distinct cate-
gory-related ERPs within 70—80 ms poststimu-
lus onset (e.g., Van Rullen & Thorpe, 2001).
Object identification also appears to occur rap-
idly, perhaps within 100 ms of stimulus onset
(Lehky, 2000; Rolls & Tovee, 1994). These
findings suggest that categorization tends to oc-
cur prior to identification. Nevertheless, studies
that present masked stimuli have demonstrated
that even stimuli presented as briefly as 20—-60
ms with pre- and postmasks are still sufficiently
processed by area IT to support object identifi-
cation (Dehaene et al., 2001, 2004; Rolls, 1999;
Vogels & Orban, 1996). In the latter connec-
tion, Rolls, Tovee, Purcell, Stewart, and Azzo-
pardi (1994) argued that such subliminal pre-
sentations reduce the amplitude of neural re-
sponses to stimuli, but do not change
fundamental neural identification processes (see
also Kovacs, Vogels, & Orban, 1995, for similar
results). Thus, the primary difference between
subliminal and optimal viewing conditions per-
tains to the amplitude of the neuronal responses
within area IT, but sufficient processing still
occurs to produce an invariant neural code (i.e.,
identification). From this perspective, demon-
strations of “unconscious” cognition or affect
are not particularly special from a neurological
point of view.

Affective Encoding Is Dependent Upon
Semantic Processing Activity

Cognition and Meaning

It is useful at this point to summarize our
arguments so far as well as to anticipate some
important questions. We wish to make clear
about what we think is (and is not) happening in
area IT. We also wish to clarify the relation of
this neural activity to cognition and meaning,
sidestepping issues (such as the nature of con-
sciousness or brain/mind relations) that con-
tinue to be thorny within the recent neuro-
science literature (e.g., Gazzaniga, 2000).

Categorization and identification are crucial
semantic tasks. The evidence (as reviewed
above) suggests that these processes occur in
the higher areas of the visual cortex, particularly
in area IT. Does this mean that we are conscious
of such neural activity? No, but semantic anal-
ysis should not be equated with consciousness
(Lazarus, 1995). A good deal of, if not most,
semantic analysis is unconscious (Kihlstrom,
1999; Nisbett & Wilson, 1977). Does this mean
that area IT “knows” what an object is? Yes.
There is a distinct and invariant neural repre-
sentation for that object. This means that the
object has been identified. Does this mean that
area IT can represent the psychological signifi-
cance of the object? No. Area IT creates an
invariant code for each object. It then sends the
code forward within the brain to elicit memory
and emotion-based associations. Although area
IT knows what an object is, it does not know the
object’s goal-related significance. However,
identifying an object is a necessary prerequisite
for evaluating its significance.

Studies of Structure and Function

Although area IT can categorize and identify
stimuli, it cannot evaluate their affective signif-
icance (Iwai, et al., 1990; Nishijo et al., 1988;
Rolls, 1999). Once area IT identifies an image,
it sends the neural code to other areas of the
brain such as the amygdala, the prefrontal cor-
tex, and the orbitofrontal cortex (among many
other areas). The amygdala has been shown to
be important to affective processing and has
been implicated in a multitude of processes such
as those related to fear conditioning, memory
consolidation, face processing, attention alloca-



46 STORBECK, ROBINSON, AND McCOURT

tion, and emotional memory (see Aggleton,
2000 for a review). Some have claimed that the
amygdala is important for making evaluations
of objects and that these evaluations may often
precede semantic analysis (Bargh, 1997; Mur-
phy & Zajonc, 1993; Zajonc, 2000). As this
section and later sections will document, this
seems unlikely.

We argue, as others have (Fukuda, Ono, &
Nakamura, 1987; Nishijo et al., 1988; Rolls,
1999), that semantic analysis, as performed by
area IT, is necessary in order for the amygdala
to determine the affective significance of the
object. Fukuda et al. (1987) tested this by tem-
porarily impairing efficient processing within
area IT. After area IT was made inactive by
synaptic cooling, these investigators demon-
strated that monkeys became deficient at choos-
ing rewarding (e.g., bananas) from nonreward-
ing (e.g., baseballs) objects. However, the con-
trols were quite proficient on the same task.
Overall, these findings suggest that area IT pro-
vides the object-specific neural code used by the
amygdala to code for affective significance.

Furthermore, single cell recordings have con-
firmed that, if area IT is damaged, then cells
within the amygdala are less able to discrimi-
nate food objects from nonfood objects given
relevant visual input (Fukuda et al., 1987; see
also Easton, & Gaffan, 2002; Fukuda & Ono,
1993, for similar findings). Single-neuron re-
cordings in the human amygdala have also
found that output from area IT is critical for the
amygdala to respond to affectively significant
stimuli (Kreiman, Fried, & Koch, 2002). Such
studies have shown that when area IT is im-
paired, the amygdala no longer shows activation
in response to valenced objects. Such findings
would seem to argue against a low route to the
amygdala, particularly for complex images.
Thus, these data also suggest that the amygdala,
for primates, is dependent on output from the
visual cortex (e.g., area IT).

Neuroclinical evidence from humans like-
wise indicates the reliance of the amygdala on
output from area IT. Particularly good evidence
for this point comes from patient LF, who lost
connections from area IT to the amygdala (see
Bauer, 1984). As a result, two specific deficits
became apparent: (a) he developed an inability
to recognize faces; and (b) he lost the ability to
become aroused by visual stimuli (Bauer, 1984;
Greve & Bauer, 1990). Although visual images

of nude females did not excite him, auditory
erotic narratives did. This suggests that, when
information from the visual cortex cannot reach
the amygdala, affective analysis is impaired,
thus precluding LF from seeing nude females as
appetitive.

In sum, the amygdala seems to be dependent
on area IT, whereas there seems to be no direct
evidence for the amygdala being critical to the
categorization, identification, or recognition of
stimuli. These results would seem to favor the
idea that semantic processing precedes affect
retrieval in visual processing.

The Direct Low Route and Its Functional
Capacities

LeDoux (1996) has argued for a low-route to
emotion that does not require cortical involve-
ment. For example, LeDoux, Romanski, and
Xagoraris (1989) demonstrated that when rats
had their visual cortex lesioned, this did not
impair learning that a light would predict a
shock. This suggests that the visual cortex is not
necessary for visual stimuli to elicit affective
reactions (i.e., fear-associated behavior). In one
sense this is true, but in another sense it is not.
The stimuli used in the LeDoux et al., (1989)
study involved the presence or absence of light
(light = CS+; dark = CS-). Such a design is
not relevant to the behavioral data that is typi-
cally taken as support for the affective primacy
hypothesis among humans. Specifically, the hu-
man behavioral data typically involve more
complex stimuli (e.g., words, ideograms, faces)
that need to be distinguished from one another.

In the latter case, when one stimulus (CS+)
needs to be discriminated from another (CS-),
cortical processing appears to be necessary (Du-
vel, Smith, Talk, & Gabriel, 2001; Jarrell, Gen-
tile, Romanski, McCabe, & Schneiderman,
1987; Komura, Tamura, Uwano, Nishijo, Kaga,
and Ono, 2001). Related experiments suggest
that a sensory cortex (e.g., auditory, visual) is
needed to learn associations between two re-
lated stimuli (e.g., a high vs. a low frequency
tone) (Duvel et al., 2001; McCabe, McEchron,
Green, & Schneiderman, 1993). Also, when as-
sociations between two stimuli (light and tone)
need to be formed to predict a CS+, cortical
areas appear to be necessary (Johnson &
Thompson, 1969; Nicholson & Freeman, 2000).
These facts severely limit the achievements of
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the low route and, in turn, severely limit the
relevance of this low route to everyday emo-
tional reactions, especially among humans
(Dolan, 2000; Rolls, 1999; Shi & Davis, 2001).
The preponderance of evidence thus suggests
that the direct thalamus-to-amygdala pathway
championed by LeDoux et al. (1989), and sub-
sequently by Murphy and Zajonc (1993) likely
plays a small to nonexistent role in most learn-
ing situations in which distinct responses are
paired with distinct stimuli. The same conclu-
sion applies to the second subcortical route in-
volving the extrageniculate thalamo-cortico cir-
cuit (e.g., Dolan & Vuilleumeir, 2003). Because
human emotional reactions are almost always
predicated on the nature of the emotional stim-
ulus (e.g., a loved one, a snake), we suggest that
subcortical routes may play a rather minimal
role in human emotional reactions (see Rolls,
1999, for similar arguments). Certainly, Le-
Doux’s (1996) subcortical route, if it does exist
among humans (see Dolan, 2000, and Kudo,
Glendenning, Frost, & Masterson, 1986, for im-
portant questions in this regard), cannot be the
same ubiquitous unconscious evaluator pro-
posed by Bargh (1997) and Zajonc (2000).

Affective Primacy Paradigms

Thus far in our review, we have suggested
that semantic analysis precedes affective re-
trieval based on neuroscience evidence. We
concluded that available evidence tends to sup-
port the idea that important aspects of catego-
rization and identification occur in the visual
cortex prior to the retrieval of affective associ-
ations. Moreover, we also concluded that affec-
tive processing relies on the categorization and
identification activities associated with area IT
such that, without it, affective processing does
not tend to occur.

In the final major portion of the paper, we
outline how some of the most important para-
digms seen as supportive evidence for affective
primacy might work from a neurological point
of view. Here, we will focus on the mere expo-
sure and affective priming effects, each of
which has received a good deal of attention. We
will argue that the findings, in each case, likely
require processing by later stages of the visual
cortex, which is centrally concerned with the
categorization and identification of the stimulus.
If this is true, the phenomena are consistent with

the idea that semantic processing is required
before affective associations can be retrieved. It
is important to note that we are not seeking to
provide comprehensive models of these two
automatic affect phenomena. Rather, we merely
intend to show that such phenomena are ame-
nable to the present analysis.

Mere Exposure

The affective primacy hypothesis rose to
prominence in the early 1980s with Kunst-Wil-
son and Zajonc’ (1980) “mere exposure” effect
demonstrating that participants prefer repeated,
relative to novel, stimuli even when the repeti-
tion of stimuli occurred outside of awareness.
Zajonc (1980, 2000) used these findings, as well
as others, to argue that affective preferences are
independent of, and precede, a semantic analy-
sis of the stimulus. Hundreds of subsequent
studies replicated the mere exposure effect
(Bornstein, 1989), although the precise mecha-
nisms for the effect are still uncertain (Whit-
tlesea & Price, 2001; Winkielman, Schwarz,
Fazendeiro, & Reber, 2003).

A prominent explanation for the mere expo-
sure effect relies on the notion that repeated
events are processed more fluently. Fluency can
be the product of both perceptual (Jacoby, 1983,
see also, Winkielman et al., 2003) and concep-
tual (Whittlesea & Price, 2001, see also, Wink-
ielman et al., 2003) factors. Winkielman et al.
(2003) argued that fluency is nonsemantic in
nature and, therefore, that fluency/liking rela-
tionships support Zajonc’s (1980) notion that
“preferences need no inferences.” In the present
review, we will make the case that fluency is
indeed the likely variable responsible for the
mere exposure effect, much as Winkielman et
al. (2003) proposed. Unlike Winkielman et al.
(2003), we will make the case that fluency is a
result of semantic, rather than nonsemantic, pro-
cessing activity. Distinguishing old versus new
stimuli requires capacities related to categoriza-
tion and identification and builds on the
achievements of later stages of processing
within the visual cortex.

Novelty Detection

Single cell recordings have shown that area
IT responds to the novelty of the stimulus. With
rats as subjects, Zhu and Brown (1995) found
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that cells in area TE and PR were the first areas
to distinguish repeated from novel stimuli, spe-
cifically by reducing their firing rate in response
to repeated stimuli. This occurred even after a
single presentation of an object. In addition, the
activity of PR was related to the novelty of
objects, whereas the activity of the hippocam-
pus was related to the novelty of the environ-
ment (see also Zhu, McCabe, Aggleton, &
Brown, 1997). These specific changes in cell
activity suggest that area IT is coding for famil-
iarity and novelty (Brown & Bashir, 2002).

A study by Fried, MacDonald, and Wilson
(1997) demonstrated the manner in which the
association cortices distinguish between facial
expressions on the one hand and facial novelty
(i.e., new faces) on the other. Fried et al. (1997)
recorded cell activity in the amygdala, hip-
pocampus and entorhinal cortex (EC). They
found that the EC responds differentially on the
basis of facial expressions and stimulus novelty.
By contrast, the amygdala responds on the basis
of facial expressions, but not on the basis of
stimulus novelty (at least in the Fried et al.,
1997, study). Such data point to the causal pri-
ority of visual cortical areas, which code facial
identity before the valence of facial expressions
(Fried et al., 1997).

Similar findings characterize novelty pro-
cessing among humans. Fischer, Furmark, Wik,
and Fredrikson (2000) measured rCBF in the
amygdala, hippocampus, and visual cortex.
They found that when movies (presenting either
a park scene or a snake) were repeated, rCBF
activity decreased in the amygdala, hippocam-
pus, and later areas of the visual cortex, sug-
gesting that all of these areas are affected by the
novelty of the stimulus. Vuilleumier et al.
(2002) also found that the visual cortex codes
both for a view-dependent (right fusiform gy-
rus) and view-independent (left fusiform gyrus)
repetition of stimuli. Of particular importance
here, seeing the same person’s face from differ-
ent visual viewpoints elicits a reduction in neu-
ral activity, indicating facial identification. Fur-
thermore, the visual cortex area termed LOC
decreased activity for both real and nonreal
objects, suggesting familiarity coding even for
nonsense figures. Therefore, the Vuilleumier et
al. study (2002) provides evidence to suggest
that the visual system not only encodes whether
an object is novel or not, but also can generalize
stimulus familiarity to various views and visual-

spatial alterations of the stimulus. These studies
provide suggestive, but not definitive, evidence
for the idea that the mere exposure phenomenon
is built on processing achievements within the
visual cortex.

The Mere Exposure Effect and Its
Neurological Basis

Lesion and clinical studies among humans
have given us a better idea of how the mere
exposure effect occurs. A relevant case study is
of patient LF, who lost connections between his
visual cortex and the limbic system (e.g., the
amygdala). Despite this lesioned path, LF dem-
onstrates the mere exposure phenomenon to vi-
sual stimuli (Greve & Bauer, 1990). This data
strongly suggests that the mere exposure effect
is dependent on the activity of the visual cortex,
but is not dependent on the activity of the amyg-
dala (and specifically its connections with the
visual cortex).

If the mere exposure effect is built upon
processing changes within the visual cortex, it is
still not clear how such changes in processing
enhance the likability of the stimulus. However,
recent studies have provided some clues. A
study by Elliott and Dolan (1998) had partici-
pants perform the mere exposure task while
being scanned. Replicating typical behavioral
results, participants preferred stimuli that had
been subliminally presented during an earlier
phase of the study, although their explicit mem-
ory performance was at chance level. The au-
thors then contrasted areas of the brain that were
active during the preference judgment task ver-
sus the explicit memory task. The preference
judgment condition was marked by more activ-
ity within a number of visual processing areas
(e.g., pulvinar, right superior temporal gyrus,
and right fusiform gyrus), relative to the explicit
memory condition. Furthermore, novel (vs. re-
peated) items produced enhanced activation in
visual areas (left superior temporal gyrus and
left fusiform gyrus) and the hippocampus. No
specific activation was found for the amygdala,
even within the preference condition. The au-
thors suggested that the study provided positive
evidence for the idea that mere exposure pref-
erences emerge from processing within the me-
dial anterior frontal region. The role of the
medial anterior frontal region in mere exposure
preferences is plausible as other evidence indi-
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cates that the same brain region is involved in
other types of preferences (Petrides, Alivisatos,
Evans, & Meyer, 1993) as well as emotion
judgments (Lane, Fink, Chua, & Dolan, 1997).

Clearly, more evidence on the neural basis of
the mere exposure effect would be desirable.
However, from existing research, it seems fairly
likely that the visual cortex plays the crucial
initial role in the phenomenon. The visual cor-
tex responds differentially to objects based on
their prior frequency of exposure, which estab-
lishes the initial neural signal likely involved in
the mere exposure effect, regardless of whether
the stimuli are presented subliminally or supra-
liminally (Dehaene et al., 2001; 2004; Rolls,
1999). We suggest that this is another case in
which semantic analysis by the visual cortex
precedes affect, particularly because repetition
priming within the visual cortex necessarily in-
volves an implicit recognition of the stimulus as
old or new. Beyond this initial basis for mere
exposure preferences, subsequent neural events
are somewhat sketchy. However, they tend to
suggest that the mere exposure phenomenon
depends on activity within frontal regions of the
brain (e.g., the medial anterior frontal region)
rather than on activity within the amygdala (as
proposed by Zajonc, 2000).

Affective Priming

According to Bargh (1997), evidence sug-
gests that all objects are evaluated automatically
and that such evaluations precede categoriza-
tion and identification. More specifically, Bargh
(1997) argues the following: (a) An evaluation
module exists that first evaluates every stimulus
as good or bad; (b) This crude valence distinc-
tion precedes more discriminative processing
(also Murphy & Zajonc, 1993); and (c) Affec-
tive reactions influence evaluations automati-
cally without mediation by consciousness or
choice. Bargh (1997) also claims that this eval-
uation module could be the amygdala.

In supporting aspects of this view of auto-
matic attitudes, variants of the affective priming
paradigm (Fazio, Sanbonmatsu, Powell, &
Kardes, 1986) have been crucial. Affective
priming occurs when briefly exposed and irrel-
evant primes influence how quickly a subse-
quent target can be evaluated, pronounced, or
categorized. More specifically, affective prim-
ing is said to occur when good targets are fa-

cilitated when preceded by good (vs. bad)
primes, whereas the reverse occurs for bad tar-
gets. Although a variety of studies have found
affective priming, a variety of studies have not
(see Klauer & Musch, 2003, for a review).
Surely the phenomenon is genuine, in that it has
been replicated in a number of studies, but the
phenomenon often appears more fragile than
the semantic priming effect (Klauer & Musch,
2003; Neely, 1991; see Storbeck & Robinson,
2004, for an empirical comparison). In addition,
the operative mechanisms for affective priming
are uncertain (Fazio, 2001; Klauer & Musch,
2003; Storbeck & Robinson, 2004). Our goal
here is not to suggest how affective priming
occurs, or to deal comprehensively with the
nuances of this data, but rather to suggest how
affective priming phenomena may be instanti-
ated within the brain.

Given that the amygdala is thought to be
important for learning affective associations
(LeDoux, 2000), it is tempting to propose that it
may also be the site and cause of affective
priming specifically as well as unconscious af-
fect more generally (Bargh, 1997). Such a pro-
posal would seem to require that affective
words are processed using different brain struc-
tures than nonaffective words. Is this plausible?
Recent fMRI studies speak to this question. In
two recent studies, participants were scanned
while passively viewing valenced and neutral
words. There was no significant amygdala acti-
vation in either study (Beauregard et al., 1997;
Canli, Desmond, Zhao, Glover, and Gabrieli,
1998). However, the studies did find that frontal
regions of the brain—in particular, the orbito-
frontal cortex—were differentially activated by
emotional words.

A recent study by Tabert et al. (2001) found
that the amygdala was activated for unpleasant
words, but only when people were explicitly
asked to make conscious evaluations. In addi-
tion, Adolphs, Russell, and Tranel (1999) ob-
served that a woman with bilateral damage to
the amygdala could evaluate the valence of sen-
tences, but could not correctly interpret the im-
portance (i.e., emotional arousal) of sentences.
Such evidence suggests that the amygdala is not
necessary for evaluations of lexical stimuli.

To further determine the role of the amygdala
in priming, Luo et al., (2004) performed a sub-
liminal affective priming task in combination
with concurrent brain scanning. They failed to
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find increased activation for negative and posi-
tive words in the amygdala, relative to neutral
words, even though the study did demonstrate
affect-dependent repetition priming. The repeti-
tion priming appeared to be mediated by the
visual word form area (VWFA), which also
plays a broad role in repetition-induced fluency
(i.e., for nonaffective as well as affective ob-
jects). Given the absence of amygdala activa-
tion for affective primes, in combination with
the neural basis of the repetition priming effect,
the results in total appear to suggest that affec-
tive priming may be dependent on the higher
visual areas that support semantic priming.
Such a conclusion that would be consistent with
recent behavioral data (Storbeck & Robinson,
2004) as well as our prior review of the mere
exposure effect.

Concerning pictorial stimuli rather than
words, the evidence is more scattered and in-
consistent. In tasks involving the explicit recog-
nition of emotional faces (relative to neutral
faces), amygdala activation typically does not
occur (Critchley et al., 2000; Keightley et al.,
2003). However, when participants are engaged
in tasks in which evaluation is not the explicit
focus (e.g., categorizing faces by gender), there
are studies finding increased amygdala activa-
tion for fearful relative to emotionally neutral
faces (Critchley et al., 2000; Morris et al., 1998;
Whalen, Rauch, Etcoff, Mclnerney, Lee, &
Jenike, 1998). Moreover, in similar tasks when
processing happy or angry expressions, the
amygdala does not respond or it may even de-
crease its activation level (Blair, Morris, Frith,
Perrett, & Dolan, 1999; Morris et al., 1998).
Based on this data, it is clear that the amygdala
responds specifically to certain classes of stim-
uli (e.g., fearful faces) and is not involved in
evaluating all faces. With respect to other sorts
of pictures besides faces, the amygdala is re-
cruited during explicit judgments, but typically
not during nonevaluative tasks (Keightley et al.,
2003; Lane, Chua, & Dolan, 1999).

Overall, it seems that findings supportive of
amygdala involvement implicate stimulus
arousal to a greater extent than stimulus va-
lence. In this connection, studies that have or-
thogonally manipulated the arousal and valence
of emotional faces (e.g., depicting fear) have
suggested that amygdala activity is more corre-
lated with the arousal dimension than with stim-
ulus valence (Adolphs et al., 1999; Lane et al.,

1999; Morris et al., 1998). This is broadly con-
sistent with other studies involving words
(Adolphs et al., 1999; Canli et al., 1998), faces
(Adolphs et al., 1999; Morris et al., 1998), and
memory modulation for emotional events
(Cahill, 2000). These results suggest that the
amygdala may play a specific role in monitoring
stimulus arousal, but it does not appear to be
necessary for stimulus evaluation.

An important study by Pessoa, Kastner, and
Ungerleider (2002) recapitulates some of the
above points. Pessoa et al. (2002) presented
neutral, positive, and negative faces to partici-
pants while they performed a gender discrimi-
nation task as well as a demanding concurrent
shape discrimination task. Participants were
scanned during task performance. In the gender
discrimination condition, in which attentional
resources were still available, the amygdala re-
sponded differentially to fearful faces versus
neutral ones. However, in the demanding atten-
tion condition, the amygdala failed to respond
differentially to fearful faces versus neutral
ones. The authors concluded that amygdala-
related processing of fearful stimuli is driven by
top-down fronto-parietal attention networks. If
this is true, the amygdala does not automatically
process emotional information at all, but rather
is dependent on a certain level of focal attention
(i.e., input from fronto-parietal networks). Such
data again suggest that the amygdala does not
automatically evaluate stimuli without wider
occipital, parietal, and frontal input.

Given these considerations, we suggest that
the amygdala is not a ubiquitous seat of evalu-
ation, but rather that evaluation depends upon a
distributed network that includes the amygdala,
orbitofrontal cortex, anterior cingulate, insula,
and prefrontal cortical areas, among other areas.
More critically, we would suggest that the role
of the amygdala is more concerned with assess-
ing the affective significance of objects (and
thus its role in responding to stimulus arousal)
rather than their valence. However, it appears
that the amygdala can be recruited to evaluate
whether images or words are pleasant or un-
pleasant, specifically by more frontal cortical
areas (Beauregard et al., 1997; Tabert et al.,
2001). In sum, affective priming appears to be a
result of complex pattern of processing that
involves multiple neurological systems, includ-
ing higher order areas of the visual cortex (e.g.,
VWFA). The latter conclusion is very much



SEMANTIC PROCESSING PRECEDES AFFECT RETRIEVAL 51

inconsistent with an obligatory low route to
affective evaluation.

Conclusion

Issues concerning cognitive versus affective
primacy are often discussed at an abstract, the-
oretical level. For this reason, it is helpful to
recast the debate in terms of a metaphor that is
more concrete. Imagine that our protagonist,
Jim, is walking through a National Park with his
friendly companion Rover. Although Jim’s goal
is simply to enjoy the surroundings, it is surely
important to pay heed to unsuspected dangers
(wolves, snakes, bears, etc.). Data are consistent
with the idea that people can unconsciously
evaluate threats (Ohman, 1997). However,
would it be adaptive for Jim to learn that an
object is “bad” without knowing what the object
is? We do not think so. A bunny rabbit is bad
because it chews on our cherished plants; poi-
son oak is bad because it causes us to itch; a
mosquito is bad because it injects poison and
buzzes annoyingly, and so forth. A grizzly bear
is bad for quite a different reason (i.e., it is
dangerous). Simply knowing that an object is
“bad” would give Jim no useful information.
Should Jim run (bear), freeze (snake), watch
one’s step (poison oak), or swat at it (mos-
quito)? Note in particular that diametrically op-
posed actions are required for the mosquito and
the bear: While swatting at a mosquito is useful,
swatting at a bear is not. In short, affect without
identification is relatively useless in guiding
one’s actions (see also Barrett, Gross, Chris-
tensen, & Benvenuto, 2001).

It is important to note that, in our discussion
of Jim’s walk through the woods, we do not
make any assumptions about conscious versus
unconscious processes. Important aspects of
categorization and identification occur uncon-
sciously. For this reason, it is quite possible to
have affective preferences without conscious
knowledge of what an object is (as suggested by
Zajonc, 1980). However, it is not possible to
have affective preferences without a certain de-
gree of preconscious categorization. In this re-
spect, we are in agreement with the statement
made by Rolls (1999), as quoted at the begin-
ning of the introduction. Simply put, the visual
system is not set up to detect affect, but rather to
identify objects in order for correct affective
associations to be retrieved.

In closing, we agree with Arnold (1960) and
Zajonc (1980), as well as many others, that
affect is often computed on a preconscious ba-
sis. For this reason, we are often surprised by
our emotions (see Clore, 1994) and often cannot
articulate a clear rationale for our feelings
(Haidt, 2001). However, issues of conscious-
ness are ultimately not very productive in siding
in favor of affective (Zajonc, 1980) or cognitive
(Lazarus, 1995) primacy, precisely because
both sorts of operations are frequently, if not
typically, unconscious (Kihlstrom, Mulvaney,
Tobias, & Tobis, 2000). Our review of available
neurological data, nevertheless, provided rela-
tively conclusive data in favor of cognitive pri-
macy as (a) affective categorization does not
take place within the visual cortex (e.g., Rolls,
1999) and (b) categorization and identification
does take place within the visual cortex (e.g.,
Mishkin, Ungerleider, & Macko, 2000). Our
review suggests that cognition is primary to
affect, both in causal and temporal terms.
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