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The Dynamic-Interactive Model Approach to the Perception of Facial Emotion 

Traditionally, emotion perception was conceptualized as a direct and effortless “read out” 

of emotions from specific combinations of facial actions (e.g., Ekman & O'Sullivan, 1988; 

Nakamura, Buck, & Kenny, 1990). Still today, much research continues to assume that a number 

of basic emotions are automatically extracted (Tracy & Robins, 2008) and universally 

recognized (e.g., Matsumoto, Willingham, & Olide, 2009) from a face—although the specific 

number may be debated. However, a growing body of theory and research has emphasized the 

strong role that context plays in emotion perception, changing the way we making meaning out 

of such facial actions to shape perceptions. 

For example, at the heart of the conceptual act model of emotion is the premise that 

physical sensations are implicitly categorized as emotion categories such as “anger” or “fear”, a 

process that requires top-down input from conceptual knowledge of those categories and thereby 

renders the process of both perceiving and experiencing an emotion highly context-dependent 

(Barrett, 2006; Lindquist & Barrett, 2008). Evidence for this perspective has often been provided 

by studies examining the impact of words or other semantic cues on perceptions of facial 

emotion. For instance, inducing verbal load that impairs the accessibility of specific emotion 

words has been shown to eliminate emotion categorization tendencies (Roberson, Damjanovic, 

& Pilling, 2007). Such effects have additionally been observed in clinical populations suffering 

from reduced semantic retrieval ability, such as semantic aphasia (Roberson, Davidoff, & 

Braisby, 1999). In semantic satiation tasks where an emotion word is rapidly repeated until 

rendered meaningless for a short period of time, the perceptual discriminability of facial emotion 

suffers (Lindquist et al., 2006). Accordingly, researchers have interpreted these effects to reflect 

the importance of conceptual knowledge and implicit categorization in the process of perceiving 

facial emotion. 

Understanding emotion perception as an active, constructive process (wherein top-down 

conceptual knowledge is used to build a representation of facial emotion) rather than a passive 

“read out” of facial action units opens the door to its impact by a variety of contextual factors. 

Top-down knowledge and contexts appear to play a considerable role in emotion perception 

when the bottom-up perceptual signal is weak, as in cases of emotion ambiguity—although such 

influences are hardly limited to these cases (Barrett, 2006). It is also important to note that in 

many emotion perception studies, the facial expressions used are often be extreme and unnatural. 
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In the real world, emotional expressions are rarely extreme and obvious. Rather, if cropped in 

isolation, a typical facial emotional expression is usually a blend between multiple interpretable 

emotions (e.g., could be slightly angry or slightly happy), and perceivers often require contextual 

cues extraneous to the face to appropriately perceive and understand others (Aviezer et al., 

2008a; Russell, 1997; Scherer & Tannenbaum, 1986; Wallbott, 1988). 

When perceivers are confronted by more natural, blended emotional expressions, context 

appears to play a large role in perception. In one study, participants encoded emotionally 

ambiguous faces while given a semantic context (an explicit label such as “angry” or “happy”; 

Halberstadt & Niedenthal, 2001). Faces that were paired with an angry label were subsequently 

remembered as more angry, just as faces paired with a happy label were remembered as more 

happy. Further data ruled out the possibility that these context influences were due to post-

perceptual processes (Halberstadt et al., 2009; Halberstadt, 2005). This suggested that 

participants visually encoded the emotional expressions according to their context label, which 

led to systematically biased, context-altered memory later. Not only does a semantic context 

constrain the manner by which facial emotion is perceived, but this holds true for other visual 

context cues that surround the face. For instance, incongruence between facial emotion and 

emotional cues of the body leads to delayed emotion-categorization latencies (Meeren, van 

Heijnsbergen, & De Gelder, 2005). In a compelling set of studies, Aviezer et al. (2008b) 

presented participants with the same exact face stimuli that were embedded in different body 

contexts suggesting particular emotions. Judgments of identical emotional expressions were 

strikingly influenced by contextualizing emotional body cues. Thus, visual contexts surrounding 

a face, such as emotional body cues, seamlessly alter perceptions of facial emotion. 

 

The Dynamic-Interactive Model of Social Categorization 

In this chapter, I outline a dynamic social categorization approach to the perception of 

facial emotion, making use of theoretical insights from our Dynamic-Interactive (DI) Model, a 

computational model of social categorization (Freeman & Ambady, 2011a). It complements 

recent approaches more traditionally focused on emotion perception, such as the conceptual act 

model (Barrett, 2006). The DI Model focuses on the processing dynamics underlying the real-

time perception of social categories (e.g., gender, race, age, emotion) and how they are 

influenced not only by bottom-up cues originating in the target of perception (e.g., facial cues) 
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but also by top-down social factors harbored within the perceiver (e.g., stereotypes, goals, and 

motives). Thus, one assumption at the heart of the DI Model is that multiple top-down processes 

impinge on the visual perception of faces’ social categories, including stereotypes (Freeman et 

al., 2011b; Johnson, McKay, & Pollick, 2011), motives (Caruso, Mead, & Balcetis, 2009; Krosch 

& Amodio, 2014; Ratner et al., 2014), and prior person-knowledge (Anderson et al., 2011; 

Freeman et al., 2010c). By biasing the early visual perception of faces, such influences often in 

turn impact evaluative biases (Freeman, Pauker, & Sanchez, invited revision) and downstream 

behaviors (Krosch & Amodio, 2014; Ratner et al., 2014).  

The general model appears in Figure 1. It is a recurrent connectionist network with 

stochastic interactive activation. Details about the model can be found in Freeman and Ambady 

(2011). In the model, social categorization is treated as an ongoing, dynamic process where 

bottom-up cues and top-down factors interact over time to stabilize onto particular categorical 

percepts (e.g., Black, White, Asian), including emotion categories (e.g., angry or happy). This is 

because social categorizations, as implemented in a human brain, would involve continuous 

changes in a pattern of neuronal activity (Freeman et al., 2011a; Spivey & Dale, 2006; Usher & 

McClelland, 2003). Early in processing, representations of the face would tend to be partially 

consistent with multiple categories (e.g., both angry and happy) because the initial rough “gist” 

of the face partially supports both categories. As more information accumulates, the pattern of 

neuronal activity would gradually sharpen into an increasingly confident representation (e.g., 

angry), while other competing, partially-active representations (e.g., happy) would be pushed 

out. During the hundreds of milliseconds it takes for the neuronal activity to achieve a stable 

pattern (~100% angry or ~100% happy), both bottom-up processing of the face as well as top-

down factors (e.g., conceptual knowledge or stereotypes) could gradually exert their influences, 

jointly determining the pattern to which the system gravitates. Thus, this approach proposes that 

emotion perception involves dynamic competition between partially-active emotion categories 

(e.g., angry and happy). Further, the competition is gradually weighed in on by both bottom-up 

facial cues as well as top-down social factors, until a stable categorization is achieved. As such, 

bottom-up cues and top-down factors mutually constrain one another to form a ‘compromise’ 

over time and thereby shape basic perceptions of faces. 

The model is naturally quite consistent with other recent approaches to emotion 

perception described above, emphasizing the role of top-down conceptual knowledge and 
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context. The DI Model can account for a wide range of effects in social categorization. With 

respect to emotion, it predicts that: 1) like other social categorizations, the perception of emotion  

categories is readily influenced by top-down conceptual knowledge, e.g., stereotypes, but also 

more nuancedly that 2) such top-down impacts render emotion perception inherently 

intersectional and tethered to gender, race, age, and other social categories. The reason for the 

intersectional nature of emotion representation would be that stereotypes, once automatically and 

implicitly activated from facial cues, can throw different category memberships into interaction 

with one another. For instance, the perception of emotion categories can become inextricably 

linked to ostensibly unrelated categories (e.g., race and gender) even down to the visual level, 

because their mutually-shared stereotypes cause the categories to become perceptually entangled. 

 

 

Figure 1. One instantiation of the DI Model. Note the mutually shared stereotype (hostile) 

between ostensibly unrelated race and emotion categories (Black and angry). This is argued to 

cause visual perception of Black faces to be biased toward angry. 

 

 

The Entangled Nature of Emotion Categories 

Previous research has shown that seemingly unrelated social categories which 

incidentally share stereotypes (e.g., Black and male both associated with hostile) facilitate each 
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other’s perceptions (Carpinella et al., 2015; Freeman & Ambady, 2011a; Johnson, Freeman, & 

Pauker, 2012), an effect that has been linked to a variety of consequences ranging from 

interracial marriage to leaders’ election (Galinsky, Hall, & Cuddy, 2013). Such category 

entanglement also occur with emotion perception. Consider one particular instantiation of the DI 

Model in Figure 1. Because the male and angry categories both share associations with the 

hostile stereotype, facial cues belonging to one category (e.g., Black) will facilitate the 

perception of certain emotion categories (e.g., angry). Specifically, Black-related facial cues will 

begin activating the Black category, which will begin activating related stereotypes that then 

become an implicit expectation that then guides the categorization process. Activation from 

stereotypes can then, via the recurrent feedback intrinsic to this dynamic system, return back to 

category representations and shape their activation—even ones that did not initially activate the 

stereotype. Thus, for example, when processing a Black face with a happy expression, race-

triggered stereotypes may become activated that immediately impose a top-down constraint on 

the emotion categorization process, biasing it toward an angry interpretation. Overall, such work 

suggests that the visual perception of emotion categories is the end-result of a malleable process 

wherein bottom-up facial cues and top-down stereotypes form a “compromise” over time. In 

turn, this process of negotiation thereby renders emotion perception fundamentally intersectional 

and tethered to other categories with which it shares associations (e.g., angry-Black, angry-male, 

happy-female).  

Early work on this issue showed that racially-ambiguous faces are more readily perceived 

as Black when displaying anger, and that emotionally-ambiguous faces are more readily 

perceived as angry when Black. These effects became more pronounced in individuals with 

higher levels of implicit race bias, who are known to activate stereotypes more readily 

(Hugenberg & Bodenhausen, 2003; Hugenberg & Bodenhausen, 2004). Even for non-ambiguous 

faces, more recent mouse-tracking studies have shown that the categorization process for 

stereotypically incongruent faces (e.g., happy Black face) is biased early on toward the 

stereotypically associated interpretation (e.g., angry); this is then resolved (e.g., happy) over the 

next hundreds of milliseconds (e.g., Hehman, Ingbretsen, & Freeman, 2014; Figure 2). Similar 

effects have also been observed with gender and emotion categories, as men are stereotyped as 

more aggressive and angry, and women are stereotyped as more appeasing and happy. 

Accordingly, previous work has shown that these stereotypical associations result in facilitated 
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perceptions of angry male and happy female faces (Hess, Adams, & Kleck, 2004; Hess et al., 

2000). Computational simulations with various instantiations of the DI Model account well for 

these effects of entangled perceptual effects (Freeman & Ambady, 2011a). 

 

 

Figure 2. (A) Morphed faces independently varying in race and emotion, as used in Hehman et 

al. (2015). (B) Schematic depiction of one idealized pattern of results from the mouse-tracking 

tasks used in Hehman et al. (2015) and Stolier and Freeman (invited revision). Although 

participants explicitly categorized Black faces with happy expressions as “Happy”, their mouse 

trajectories were initially drawn to select the “Angry” response due to implicit stereotypes. 

 

 

We recently explored the neural mechanisms underlying such intersectional emotion 

perception. We were especially interested in the impact of stereotypes and social-conceptual 

knowledge on visual representations of faces; how “deep” does such biasing reach into the visual 

system? Naturally, of special concern to us was the fusiform gyrus (FG), a region centrally 

involved in face perception (Haxby, Hoffman, & Gobbini, 2000; Kanwisher & Yovel, 2006) and 

processing face-based categorical distinctions (Freeman et al., 2010b; Rotshtein et al., 2005), and 

its interplay with higher-order brain regions that might affect the visual processing of facial 

emotion categories. In an initial neuroimaging study (Hehman et al., 2014), we asked 

participants to passively view faces independently varying along race (from White to Black) and 

emotion (from happy to angry). Following the scan, they completed emotion and race 

categorization mouse-tracking tasks. In such tasks, participants begin a trial by clicking a start 

button at the bottom-center of the screen. A stimulus is then presented (in this case, a face), and 
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participants must rapidly categorize the stimulus by moving the cursor from the bottom-center of 

the screen to the responses in either top corners of the screen (e.g., “Angry” vs. “Happy”). 

Despite the explicit response, in such tasks participants often exhibit initial deviation and a 

tentative attraction toward the unselected response (on the opposite side of the screen) before 

stabilizing on the selected response. This can occur due to a number of psychologically 

interesting factors. Namely, in social categorization mouse-tracking tasks, effects may arise from 

bottom-up factors inherent in the target, e.g., when a face bears subtle cues belonging to the 

opposite category (Freeman & Ambady, 2011b; Freeman et al., 2010a). They may also arise 

from top-down factors harbored within the perceiver, e.g., when the opposite category is 

associated with an implicit stereotypic expectation (Freeman et al., 2011b). In this case, this task 

was used as an index of the extent to which racial stereotypes influenced emotion perception 

(e.g., the hand’s initial attraction to select “Angry” for a Black face with a happy expression).  

At the neural level, we found that as faces increased in stereotypic incongruency (e.g., a 

Black face became happier or a White face became angrier), the anterior cingulate cortex (ACC), 

a region important for conflict monitoring (Botvinick et al., 2001), showed correspondingly 

stronger responses and stronger functional connectivity with the FG. Moreover, the dorsolateral 

PFC (dlPFC), a region implicated in inhibiting automatic responses (MacDonald et al., 2000), 

showed increased activation to stereotypically incongruent emotions (e.g., happy Black face), 

and this effect was exacerbated for those participants whose emotion perception was most 

stereotypically biased (as assessed with the mouse-tracking task). Thus, one interpretation is that 

the ACC may help resolve the conflict between the bottom-up cue-driven interpretation (e.g., 

happy, for a happy Black face) and the top-down stereotype-driven interpretation (e.g., angry, for 

a happy Black face). This, in turn, may lead to greater cross-talk with the FG to help resolve the 

conflict (e.g., by receiving more perceptual input of the face). The dlPFC may then have been 

involved in inhibiting the top-down, stereotype-based interpretation (e.g., angry Black) to allow 

the more veridical, cue-based interpretation (e.g., happy Black) from the FG to win out. 

Together, such results suggest an important interplay between face-processing regions such as 

the FG and higher-order regions involved in conflict-monitoring and inhibition (ACC and dlPFC, 

respectively) in automatically inhibiting stereotype-driven interpretations of a face’s social 

categories, permitting perceivers to see them for what they “actually” are (Hehman et al., 2014).   
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Recently, we sought to more directly examine how a face’s emotion categories are 

represented, particularly how such representations may become influenced by one’s stereotypes 

and inextricably linked to race and gender representations. To do so, we adopted a multi-voxel 

pattern analysis approach, which allowed us to inspect unique neural patterns that code for 

particular face properties within brain regions, rather than inspect a region’s overall engagement 

(using mean activation). In two neuroimaging studies (Stolier & Freeman, invited revision), 

participants passively viewed faces that independently varied on emotion, race, and gender 

categories. Following the scan, participants completed mouse-tracking tasks, indexing the extent 

to which a face activated ostensibly unrelated social categories due to shared stereotypes (e.g., to 

what extent male faces were implicitly perceived to be more similar to angry than happy faces). 

They also complete a stereotype task allowing us to measure how much conceptual knowledge 

overlapping between pairs of emotion, gender, and race categories.  

We found that stereotypically biased similarities between categories during real-time 

perceptions (e.g., male-angry, female-happy, Black-angry) were reflected in the similarity of the 

categories’ multi-voxel representations in the FG and orbitofrontal cortex (OFC). Importantly, 

these biased FG and OFC patterns held true even when controlling for possible visual 

resemblances and when faces were matched on low-level visual properties. Previous work has 

shown the OFC to be involved in generating implicit expectations from stereotypes (Knutson et 

al., 2007) or social context (Freeman et al., 2015), a process selectively impaired by OFC 

damage (Milne & Grafman, 2001). The OFC has also long been implicated in top-down visual 

predictions that facilitate object recognition (Bar, 2004; Barrett & Bar, 2009; Summerfield & 

Egner, 2009). The results are therefore quite consistent with the premise that, on viewing a face, 

the OFC may be involved in accessing implicit stereotypes that are then fed back to sensitize FG 

visual face representations in line with expectations. This is further supported by our finding of 

increased OFC-FG functional connectivity during face processing in the two studies.  

Finally, we also found the OFC patterning was also sensitive to individual differences in 

stereotype overlap; for example, participants who did not exhibit strong overlaps (e.g., Black-

angry, male-angry, female-happy) showed less biased OFC patterns. By and large, however, 

multi-voxel representations in the FG and OFC associated with ‘Black’ and ‘male’ were 

systematically closer to ‘angry’, and those associated with ‘female’ were systematically closer to 

‘happy’, in a manner correlated with subjective perceptions and unexplainable by visual 
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similarities. As mentioned, however, these brain regions also reflected individual differences in 

the specific biases observed in a participant’s subjective perceptions. Together, such findings 

suggest that the visual representations of faces in the FG become biased by one’s implicit 

stereotypical expectations (activated by seemingly unrelated social categories), and that such 

biased visual representations may be driven by top-down modulation from the OFC. As such, the 

brain’s representation of emotion categories is inherently tied up in its representation of gender 

and race categories (Stolier & Freeman, invited revision). This work specifies the neural 

representations underlying the well-documented behavioral effects of entangled perceptions of 

social categories. Consistent with the DI Model’s predictions, such biasing effects travel quite 

“deeply” at a perceptual level, affecting FG patterns involved in visual processing of a face. 

 

Conclusion 

 Recent theory and research has highlighted the role of context and conceptual knowledge 

in shaping emotion perception. The DI Model of social categorization complements these 

approaches to emotion by additionally emphasizing such top-down impacts, and specifying 

computationally how bottom-up facial cues may come to form compromises with conceptual 

knowledge, stereotypes, or motives to shape emotion perception. One unique prediction arising 

from this approach is the inherently intersectional nature of emotion perception, where 

perceptions of facial emotion categories become entangled with race and gender categories via 

top-down stereotypical associations that bind these categories together. Thus, in the growing 

interest of contextual impacts on emotion perception, context can be conceived to include the 

“context” of other category memberships within the face itself, such as gender, race, age, or 

other social categories that are conceptually linked to emotion categories. 

Such intersectional emotion perception is predicted from the model and now supported 

by much behavioral evidence, including studies using implicit behavioral techniques such as 

mouse-tracking. These impacts on visual perception of emotion categories appear to seep quite 

low into the brain’s visual processing of faces, reflected in neural representations in basic face-

perception mechanisms such as the FG. The evidence thus far suggests that these FG face 

representations may be top-down modulated by representations in the OFC, a region implicated 

in accessing implicit stereotype knowledge. In cases where bottom-up facial cues directly 

conflict with a top-down stereotype-based interpretation, conflict-monitoring and inhibitory 
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mechanisms (ACC and dlPFC, respectively), and their interaction with FG face processing, also 

appear to be important, allowing a veridical representation of a face to come to the fore.  

In summary, these insights and the DI Model approach to emotion perception may prove 

useful in the growing interest of context and conceptual processes in perceiving emotions. 

Although a model of social categorization rather than emotion perception per se, what is clear 

from the approach is that emotion perceptions do not occur in isolation. Besides acknowledging 

the role of conceptual knowledge, language, and extraneous contextual cues, it is also important 

to consider the “context” within the very face itself. This work shows that, due to top-down 

conceptual feedback, emotion categories can become inherently entangled with seemingly 

unrelated dimensions in ways that alter the visual representation of facial emotion. At a broader 

level, this work demonstrates the highly dynamic and malleable process that is emotion 

perception. Indeed, it is in such a way that divisions between it and other social categorizations 

are not so clear. 

 

 

  



Freeman  12 

Author’s Note 

This work was funded in part by research grant NSF-BCS-1423708 (J.B.F). 

 

 



Freeman  13 

References 

Anderson, E., Siegel, E. H., Bliss-Moreau, E., & Barrett, L. F. (2011). The visual impact of 

gossip. Science, 332(6036), 1446-1448.  

Aviezer, H., Hassin, R. R., Bentin, S., & Trope, Y. (2008a). Putting Facial Expressions Back in 

Context. In N. Ambady & J. J. Skowronsky (Eds.), First Impressions. New York: The 

Guilford Press. 

Aviezer, H., Hassin, R. R., Ryan, J., Grady, C., Susskind, J., Anderson, A., . . . Bentin, S. 

(2008b). Angry, disgusted, or afraid? Studies of the malleability of emotion perception. 

Psychological Science, 19, 724-732.  

Bar, M. (2004). Visual objects in context. Nature Reviews Neuroscience, 5, 617-629.  

Barrett, L. F. (2006). Solving the emotion paradox: Categorization and the experience of 

emotion. Personality and social psychology review, 10(1), 20-46.  

Barrett, L. F., & Bar, M. (2009). See it with feeling: affective predictions during object 

perception. Philosophical Transactions of the Royal Society B: Biological Sciences, 

364(1521), 1325-1334.  

Botvinick, M., Braver, T., Barch, D., Carter, C., & Cohen, J. (2001). Conflict monitoring and 

cognitive control. Psychol Rev, 108, 624-652.  

Carpinella, C. M., Chen, J. M., Hamilton, D. L., & Johnson, K. L. (2015). Gendered facial cues 

influence race categorizations. Personality and Social Psychology Bulletin, 

0146167214567153.  

Caruso, E. M., Mead, N. L., & Balcetis, E. (2009). Political partisanship influences perception of 

biracial candidates' skin tone. Proceedings of the National Academy of Sciences, 106(48), 

20168-20173.  

Ekman, P., & O'Sullivan, M. (1988). The role of context in interpreting facial expression: 

Comment on Russell and Fehr (1987). Journal of Experimental Psychology: General, 

117, 86-90.  

Freeman, J. B., & Ambady, N. (2011a). A dynamic interactive theory of person construal. 

Psychological Review, 118, 247-279.  

Freeman, J. B., & Ambady, N. (2011b). Hand movements reveal the time-course of shape and 

pigmentation processing in social categorization. Psychonomic Bulletin and Review, 18, 

705-712.  



Freeman  14 

Freeman, J. B., Ambady, N., Midgley, K. J., & Holcomb, P. J. (2011a). The real-time link 

between person perception and action: Brain potential evidence for dynamic continuity. 

Social Neuroscience, 6, 139-155.  

Freeman, J. B., Ma, Y., Barth, M., Young, S. G., Han, S., & Ambady, N. (2015). The neural 

basis of contextual influences on face categorization. Cerebral Cortex, 25, 415-422.  

Freeman, J. B., Pauker, K., Apfelbaum, E. P., & Ambady, N. (2010a). Continuous dynamics in 

the real-time perception of race. Journal of Experimental Social Psychology, 46, 179-

185. doi: 10.1016/j.jesp.2009.10.002 

Freeman, J. B., Pauker, K., & Sanchez, D. T. (invited revision). A perceptual pathway to bias: 

Interracial exposure reduces abrupt shifts in real-time race perception that predict mixed-

race bias. Psychological Science.  

Freeman, J. B., Penner, A. M., Saperstein, A., Scheutz, M., & Ambady, N. (2011b). Looking the 

part: Social status cues shape race perception. PLoS ONE, 6, e25107.  

Freeman, J. B., Rule, N. O., Adams, R. B., & Ambady, N. (2010b). The neural basis of 

categorical face perception: Graded representations of face gender in fusiform and 

orbitofrontal cortices. Cerebral Cortex, 20, 1314-1322. doi: 10.1093/cercor/bhp195 

Freeman, J. B., Schiller, D., Rule, N. O., & Ambady, N. (2010c). The neural origins of 

superficial and individuated judgments about ingroup and outgroup members. Human 

Brain Mapping, 31, 150-159. doi: 10.1002/hbm.20852 

Galinsky, A. D., Hall, E. V., & Cuddy, A. J. (2013). Gendered races: implications for interracial 

marriage, leadership selection, and athletic participation. Psychol Sci, 24(4), 498-506. 

doi: 10.1177/0956797612457783 

Halberstadt, J., Winkielman, P., Niedenthal, P. M., & Dalle, N. (2009). Emotional conception: 

how embodied emotion concepts guide perception and facial action. Psychological 

Science, 10, 1254-1261.  

Halberstadt, J. B. (2005). Featural shift in explanation-biased memory for emotional faces. 

Journal of personality and social psychology, 88, 38-49.  

Halberstadt, J. B., & Niedenthal, P. M. (2001). Effects of emotion concepts on perceptual 

memory for emotional expressions. Journal of personality and social psychology, 81, 

587-598.  



Freeman  15 

Haxby, J. V., Hoffman, E. A., & Gobbini, M. I. (2000). The distributed human neural system for 

face perception. Trends in Cognitive Sciences, 4, 223-233.  

Hehman, E., Ingbretsen, Z. A., & Freeman, J. B. (2014). The neural basis of stereotypic impact 

on multiple social categorization. Neuroimage, 101, 704-711.  

Hess, U., Adams, R. B., Jr., & Kleck, R. E. (2004). Facial appearance, gender, and emotion 

expression. Emotion, 4(4), 378-388. doi: 10.1037/1528-3542.4.4.378 

Hess, U., Senécal, S., Kirouac, G., Herrera, P., Philippot, P., & Kleck, R. E. (2000). Emotional 

expressivity in men and women: Stereotypes and self-perceptions. Cognition & Emotion, 

14,5.  

Hugenberg, K., & Bodenhausen, G. V. (2003). Facing prejudice: Implicit prejudice and the 

perception of facial threat. Psychological Science, 14(6), 640-643.  

Hugenberg, K., & Bodenhausen, G. V. (2004). Ambiguity in social categorization: The role of 

prejudice and facial affect in race categorization. Psychological Science, 15, 342-345.  

Johnson, K. L., Freeman, J. B., & Pauker, K. (2012). Race is gendered: How Covarying 

Phenotypes and Stereotypes Bias Sex Categorization. Journal of personality and social 

psychology, doi: 10.1037/a0025335.  

Johnson, K. L., McKay, L. S., & Pollick, F. E. (2011). He throws like a girl (but only when he’s 

sad): Emotion affects sex-decoding of biological motion displays. Cognition, 119(2), 

265-280.  

Kanwisher, N., & Yovel, G. (2006). The fusiform face area: a cortical region specialized for the 

perception of faces. Philosophical Transactions of the Royal Society of London. Series B: 

Biological Sciences, 361, 2109-2128.  

Knutson, K. M., Mah, L., Manly, C. F., & Grafman, J. (2007). Neural correlates of automatic 

beliefs about gender and race. Hum Brain Mapp, 28(10), 915-930. doi: 

10.1002/hbm.20320 

Krosch, A. R., & Amodio, D. M. (2014). Economic scarcity alters the perception of race. 

Proceedings of the National Academy of Sciences, 111(25), 9079-9084.  

Lindquist, K. A., & Barrett, L. F. (2008). Constructing Emotion The Experience of Fear as a 

Conceptual Act. Psychological Science, 19(9), 898-903.  

Lindquist, K. A., Barrett, L. F., Bliss-Moreau, E., & Russell, J. A. (2006). Language and the 

perception of emotion. Emotion, 6(1), 125.  



Freeman  16 

MacDonald, A. W., Cohen, J. D., Stenger, V. A., & Carter, C. S. (2000). Dissociating the role of 

the dorsolateral prefrontal and anterior cingulate cortex in cognitive control. Science, 

288(5472), 1835-1838.  

Matsumoto, D., Willingham, B., & Olide, A. (2009). Sequential dynamics of culturally 

moderated facial expressions of emotion. Psychological Science, 20(10), 1269-1274.  

Milne, E., & Grafman, J. (2001). Ventromedial prefrontal cortex lesions in humans eliminate 

implicit gender stereotyping. J Neurosci, 21(12), RC150.  

Nakamura, M., Buck, R., & Kenny, D. (1990). Relative contributons of expressive behavior and 

contextual information to the judgment of the emotional state of another. Journal of 

personality and social psychology, 59, 1032-1039.  

Ratner, K. G., Dotsch, R., Wigboldus, D. H., van Knippenberg, A., & Amodio, D. M. (2014). 

Visualizing minimal ingroup and outgroup faces: implications for impressions, attitudes, 

and behavior. Journal of personality and social psychology, 106(6), 897.  

Roberson, D., Damjanovic, L., & Pilling, M. (2007). Categorical perception of facial 

expressions: Evidence for a “category adjustment” model. Memory & Cognition, 35(7), 

1814-1829.  

Roberson, D., Davidoff, J., & Braisby, N. (1999). Similarity and categorisation: 

Neuropsychological evidence for a dissociation in explicit categorisation tasks. 

Cognition, 71(1), 1-42.  

Rotshtein, P., Henson, R. N. A., Treves, A., Driver, J., & Dolan, R. J. (2005). Morphing Marilyn 

into Maggie dissociates physical and identity face representations in the brain. Nature 

Neuroscience, 8, 107-113.  

Russell, J. A. (1997). Reading emotions from and into faces: Resurrecting a dimensional-

contextual perspective. In J. A. Russell & J. M. Fernandez-Dols (Eds.), The Psychology 

of Facial Expression. Cambridge, UK: Cambridge University Press. 

Scherer, K. R., & Tannenbaum, P. H. (1986). Emotional experiences in everyday life: A survey 

approach. Motivation and Emotion, 10, 295-314.  

Spivey, M. J., & Dale, R. (2006). Continuous dynamics in real-time cognition. Current 

Directions in Psychological Science, 15(5), 207-211.  

Stolier, R. M., & Freeman, J. B. (invited revision). Neural pattern similarity reveals the inherent 

intersection of social categories. Nature Neuroscience.  



Freeman  17 

Summerfield, C., & Egner, T. (2009). Expectation (and attention) in visual cognition. Trends 

Cogn Sci, 13(9), 403-409.  

Tracy, J. L., & Robins, R. W. (2008). The automaticity of emotion recognition. Emotion, 8(1), 

81.  

Usher, M., & McClelland, J. L. (2003). The time course of perceptual choice: The leaky, 

competing accumulator model. Psychological Review, 108, 550-592.  

Wallbott, H. G. (1988). In and out of context: influences of facial expression and context 

information on emotion attributions. British Journal of Social Psychology, 27, 357-369.  

 


