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Abstract 

In two experiments, participants were presented with a triad 
of morphed White and Hispanic faces paired with 
pseudoword labels. The meanings of these labels were 
manipulated to represent categorical information about the 
face. Labels were said to represent either the person’s belief, 
the food s/he ate, the disease s/he had, or the person’s last 
name. The results indicated that categorical information 
affects our judgments of faces. Information categories such as 
belief, food, and diseases were particularly strong in 
modifying the participants’ similarity judgment of faces, 
whereas information characterized with last names of faces 
were least powerful. Previous research focuses on race face 
perception being affected primarily by racial indicators or 
racial information. Our results provide that how we 
perceptually analyze faces is not confined to obvious racial 
cues, but by non-racial semantic information as well, 
suggesting that category-relevant information by itself 
provides a strong basis for inductive generalization.   
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Introduction 

In the perception of faces, there is a tendency to pay 

excessive attention to salient features such as race-specific 

(Eberhardt, Dasgupta, &  Banaszynski, 2003; Levin, 2000; 

MacLin & Malpass, 2003). When we see racially 

ambiguous faces, we shift our attention to features that 

signal ethnicity such as hair-style or skin color and ignore 

other important information. This attention shift often 
results in undesired psychological effects such as cross-race 

face recognition deficit, i.e., faces that are categorized into 

“other race” are recognized less than the faces that are 

categorized into one’s own race. (MacLin and Malpass, 

2003) and erroneous impression formation (Kashima, 2000; 

Hamilton & Sherman, 1994; Macrae, Milne, & 

Bodenhausen, 1994).  

Additional studies show that race-based categorization 

modifies perception of skin color and the width of faces and 

mouth (MacLin & Malpass, 2003). Research further 

suggests that holistic face-processing is more prevalent in 

same-race faces than in other-race faces (Michel, Rossion, 

Han, Chung, & Caldara, 2006b).  

Social categorization based on in-group and out-group of 

an observer also yield a cross-race recognition deficit, 

implying that categorization itself can be a mediating factor 

changing face perception (Bernstein, Young, Hugenberg, 
2007).  As long as stimuli are grouped in a meaningful way, 

some modification in face perception is likely to occur.  For 

example, incremental training or labeling of faces into 

arbitrary categories generates a categorical perception 

effect, in which faces taken across a category boundary are 

recognized better than faces taken within the category 

boundary (Kikutani, Roberson, & Hanley, 2008).  Taken 

together, these studies demonstrate that not just racial 

information per se, but category information plays a 

substantial role in modifying perception of faces.  

This explains why social categorization often 

accompanies faulty generalization and stereotyping. 

Categories are generative in nature. Categorical labeling not 

only accentuates features that are central to the category 

(e.g., prototypical features), but also help generate new 

features by means of explanations and justifications (Kunda, 

Miller, & Claire, 1990). When confronted with 
contradictory attributes (e.g., a rich African-American 

businessperson), people often make up a subtype of the 

category (e.g., black entrepreneur) and use it to preserve 

their initial stereotypical belief (Macrae, Stangor, & 

Hewstone, 1996). Combinations of contradictory concepts 

such as “Harvard-educated carpenter” create new features 

such as “being rebellious” or “anti-social,” which were not 

part of each separate concept – “Harvard-educated” and 

“carpenter” (Kunda, Miller, & Claire, 1990). When a person 

is characterized categorically (“Linda is a feminist” as 

opposed to “Linda believes in and support feminism”), 

people not only think that the person possesses prototypical 

attributes of the category (“Linda majored in philosophy in 

college”) but also some unrelated features are deemed likely 

(“Linda likes Chinese food”) (Yamauchi, 2005, 2008, 

2009). Categorization also helps reframe people’s attention. 

When geometric stimuli are grouped by categories, 
perceptual sensitivity within the category is reduced while 

the differences between categories are enhanced (Tajfel & 

Wilkes, 1963; Yamauchi & Yu, 2008; Yamauchi et al., 

2002). On this basis, we think that when labels help form 

categories, labeling can modify people’s perceived facial 

similarities. The two experiments tested this idea. 

Overview of the experiments  

We employed a widely used triad task (Gelman & 

Markman, 1986; Sloutsky & Fisher, 2004; Yamauchi 

Markman, 2000; Yamauchi, Kohn, & Yu, 2007; Yamauchi 

& Yu, 2008; Yu et al., 2008, 2010; Waxman & Booth, 

2001) in which we attached pseudoword labels (e.g., 

“Scrakies”) to face pictures and examined how these labels 
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influenced participants’ judgments of facial similarity when 
the same arbitrary labels represented different kinds of 

semantic information. 

In our experiments, participants were shown a triad of 

human faces (Figure 1) and judged which face, bottom left 

or right, was more similar to the target face on the top. The 

target face (top face) was an original face that was either 

Hispanic or Caucasian. The bottom left and right faces were 

morphed faces. These faces were displayed either without a 

label (the control condition, Figure 1a) or with a label (the 

label condition, Figure 1b & 1c). Each label was an arbitrary 

pseudoword (such as “Scrakies”), but the meaning of the 

label was manipulated in the instructions that the 

participants read at the beginning of the experiment.  

In the three experimental conditions, participants were 

told the arbitrary labels either represented the name of the 

food the person regularly eats (the food-label condition), the 

name of the disease that he has (the disease-label condition), 
or the name of belief that he follows (the belief-label 

condition). Note that these manipulations were introduced 

only in the instructions participants received and all 

participants received the same stimuli. These three 

conditions were contrasted to two control conditions, in 

which the labels were removed entirely from the stimulus 

frame (no-label condition, Figure 1a) or the arbitrary labels 

were characterized as the last name of the person (the last-

name-label condition).  

We measured the proportion of trials that participants 

chose the face that was physically dissimilar to the target 

image. For example, in Figure 1a, the left base image looks 

more similar to the target image when compared to the right 

base image. We measured the proportion of participants 

selecting the dissimilar face pictures (the right base image in 

Figure 1) when face pictures had no labels (Figure 1a), and 

when the target and dissimilar face pictures had different 

labels (Figure 1b – Experiment 1) or the same labels (Figure 
1c – Experiment 2).  

We predicted category information would affect similarity 

judgments while indexical labels would not to the same 

degree. We commonly classify people by their habit of 

eating (food-labels, e.g., vegetarians, ethnic-food lovers), 

the disease they have (disease-labels, e.g., people with high 

blood pressure, people with cancer, people with allergies) or 

the belief that people follow (belief-labels, e.g., Christians, 

positive thinkers). By categorizing people in this manner, 

we obtain a sense of similarity and unity among category 
members. In contrast, a last name is indexical; it refers to a 

specific person. Groups, such as families, can be formed by 

last names, but they do not give us a sense of coherence. A 

name points to a specific entity within a category and 

therefore should no influence judgments of similarity as 

strongly as categorical labels. Thus, our hypothesis that 

categorical labeling helps modify perception of facial 

similarity leads to the prediction that arbitrary labels change 

the perception of face similarity in the food-label, disease-

label, and belief-label conditions, but not in the last-name 

label condition.  

When items do not share category membership, 

differences are emphasized. On the contrary, when items are 

in the same category, differences are diluted (Sloutsky, 

2003; Waxman & Markow, 1995). Therefore, in Experiment 

1, when the dissimilar picture does not share a label with the 

target, the proportion of participants selecting the dissimilar 
base picture should be considerably smaller in the food-

label, disease-label, and belief-label conditions than the no-

label condition. In Experiment 2, the dissimilar base picture 

shares a label with the target, so the proportion of 

participants selecting the dissimilar base picture should be 

larger than the no-label condition. The proportion of 

participants selecting dissimilar face pictures as “similar” 

should be indistinguishable between the no-label and last-

name-label conditions in both Experiments 

Experiment 1 
Method 
 

Participants A total of 191 undergraduate students 

participated in this experiment for course credit. They were 

randomly assigned to one of five conditions: no-label 

(n=39), belief-label (n=39), food-label (n=35), disease-label 

(n=34), and last-name-label (n=34) conditions. 

 
Materials Stimuli were triads of faces that either had no 

label or label attached to them (Figures 1a and 1b). The 

target was an original picture of either a Hispanic or 

Caucasian face, and the two base pictures were a morph of 

the original Hispanic and Caucasian face (Figure 2).  

In total, we photographed five pairs of original Hispanic 

and Caucasian faces. All expressions are neutral and no 

faces contained any distinguishing features, e.g., none had 

moles or mustaches. These photographs were morphed into 

 
 

Figure 1: Otherwise identical, triads of faces shown (a) without labels, (b) with labels (different-label condition; Experiment 

1), and (c) with labels (same-label condition; Experiment 2). Here, the dissimilar base picture appears on the right. 
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five pairs of 20 images using Morph Man 4.0 (2003) 

software starting from the original Hispanic face and 

morphing towards the Caucasian face (Figure 2). Altogether 

there were 100 images (10 original faces and 90 morphed 

images) that had varying degrees of Hispanic and Caucasian 

facial features. 
 

 
 

Figure 2. One real Hispanic face (far left) is morphed 

gradually with one real Caucasian face (far right). In the 

actual experiment, there were 18 morphed images between 

the two original faces. 

 

From the 90 morphed images, base pictures were selected 

controlling for physical differences between stimuli. 

Specifically we developed three levels of physical 

difference- low, medium and high physical difference 

within conditions – based on the degree of merging two of 
the original face pairs. In the low physical difference 

condition there was a 

small amount of 

physical difference 

between the two base 

picture (Figure 3a); in 

the medium physical 

difference condition, the 

base pictures were 

moderately different 

(Figure 3b); and in the 

high physical difference 

condition, the base 

pictures were highly 

different (Figure 3c). 

Two sets of base 

pictures were randomly 
selected at each level of 

physical difference and 

were combined with 

two original pictures in 

each pair, yielding 12 

triads for each pair (a 

total of 60 triads = 5 

face pairs × 12 triads).  

 

Procedure Participants were shown 60 triads of pictures, 

one at a time, and judged which base picture within the triad 

was more similar to the target image by pressing either the 

right or left arrow key on the keyboard. The order of 

presenting the stimuli and the left-right location of placing 

the dissimilar base pictures were determined randomly. The 

experiment took approximately 15 minutes to complete. 

  

Design The experiment had a 3 (Physical Difference; low, 

medium, and high; within-subjects factor) × 5 (Label 

Condition; belief-label, food-label, disease -label, last-

name-label and no-label; between–subjects factor) mixed 

design. All participants in the five conditions (no-label, 

food-label, disease-label, belief-label, and last-name-label 

conditions) received the identical stimuli. The labels in each 

condition were physically the same, but the meaning 

attached to the labels was altered in the instructions.  
 

Results 

Figure 4 summarizes the results in Experiment 1. There was 

a significant main effect of label condition: F (4, 176) = 

4.49, MSE = .03, p = .002, 
2
 = .09. Individually, the belief-

label (M = .10), food label (M = .09), and disease label (M = 

.11) demonstrated a significant effect when compared to the 

no label condition (M = .18): belief label vs. no label, t (76) 

= 3.76, SE = .02, p < .001, d = .85; food label vs. no label, t 

(72) = 5.66, SE = .02, p < .001, d = 1.32; and disease label 

vs. no label: t (71) = 4.13, SE = .02, p < .001, d = .97. The 
last name label condition (M = .13), however, showed no 

significant difference when compared to the no label 

condition (M = .18), t (71) = 1.59., SE = .03, p > .10, d = 

.37. 
Physical similarity played a role in judgments. Labels 

influenced similarity judgments of faces more in the low 

physical difference condition than the medium and high 

physical difference conditions. In the low physical 

difference condition, all labels produced a significant effect 

compared to the no-label condition, ts > 2.33, ps < .01, ds > 

.60. In the medium physical difference condition, the food 

label and disease labels produced significant effects when 

compared to the no label condition: ts > 2.33, ps < .01, 

while the belief and last name conditions did not, ts < 2.33, 

ps > .01. In the high physical difference condition, the 

disease condition was significantly different compared to 

the no label condition, t (65) = 3.16, SE = .06, p = .002, d = 

.77, while other conditions were not, ts < 2.33, ps >.01. 

 

a) 

 
b) 

 
c) 

 
 

Figure 3: The three levels of 

physical difference— low (a), 

medium (b), and high (c) used 

in the similarity judgment task. 

In this example, the dissimilar 

picture is seen on the right. 

 
 

Figure 4. The proportion of participants selecting the 

dissimilar image of the base pair pictures according to label 

type in Experiment 1.  The error bars represent two SE units 

calculated from each condition 
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Discussion 

Consistent with our hypothesis, labels attached to face 

pictures modified participants’ judgments of similarity 

considerably. When the target and dissimilar face pictures 

had the different labels, the proportion of participants 

selecting the dissimilar face pictures decreased dramatically. 

The impact of the labels was particularly pronounced when 

these labels conveyed some categorical information, such as 

the types of food, disease, or belief that the people eat, have, 

or follow. When the labels represented the last names of the 

people, the effect of labels diminished considerably, 

supporting the view that the distortion of race perception 

occurs especially when labels are associated with 

categorical information.  

Because such an effect was present primarily when labels 

conveyed categorical information, we suggest that the 

distortion of face perception is linked to the general 

mechanism of categorical perception. Experiment 2 tested 
this idea further.   

Experiment 2 

The results from Experiment 1 suggest that labels attached 

to face pictures can modify people’s perception of 

similarity. In Experiment 1, all dissimilar face pictures 
carried the different labels as the target picture (Figure 1b); 

as a result, the difference between the two face pictures 

(target and dissimilar base pictures) was exaggerated 

considerably. If, as hypothesized, the categorical labels 

attached to the face pictures are indeed responsible for the 

modified perception faces, then the labels can also create the 

perception of “sameness.”  In other words, if the dissimilar 

face pictures carry the same label as the target picture then 

the dissimilar face pictures should be perceived as more 

similar to the target picture. This was tested in Experiment 

2. The only difference between Experiment 1 and 2 was the 

assignment of the labels. In Experiment 2, the labels of the 

base pictures were simply swapped so that the dissimilar 

face pictures and the target picture had the same label 

(Figure 1c). In Experiment 2, when compared to the no-

label condition, the proportion of participants selecting the 

dissimilar face pictures should increase considerably when 
the dissimilar face pictures and the target picture have the 

same label. This phenomenon should occur primarily in the 

belief-label, food-label and disease-label conditions, but not 

when in the last-name condition.  

 

Method 

Participants A total of 182 undergraduate students 

participated in this experiment for course credit. They were 

randomly assigned to one of five conditions: no-label 
(n=34), belief-label (n=40), food-label (n=38), disease-label 

(n=33), and last-name-label (n=37) conditions. 

  

Materials and Procedure The materials and procedure 

used in Experiment 2 were identical to those described in 

Experiment 1. 

 
Design The design of Experiment 2 was the same as 

Experiment 1 except that the target face in each slide shared 

the same label as its least similar base face (Figure 1c). 

 

Results 

Consistent with our hypothesis, our results show that 

category information, even though they were only indirectly 

related to race, can affect judgment of Hispanic and White 

faces. 

 Figure 5 summarizes the results of Experiment 2. There 

was a significant main effect of label condition: F (4, 177) = 

4.50, MSE = .16, p = .002, 
2
 = .09.  Specifically, the belief-

label condition (M = .36), the food-label condition (M = .33) 

and the disease-label condition (M = .32) demonstrated 

significant effects when compared to the no-label condition 

(M = .17): belief-label vs. no-label, t (72) = 4.05, SE = .05, p 

< .001, d = .95; food-label vs. no-label, t (70) = 3.18, SE = 

.05, p < .005, d = .75; disease-label vs. no-label, t (65) = 

3.11, SE = .05, p < .005, d = .76. The last name label (M = 

.22), however, showed no significance when compared to 

the no label condition (M = .17); t (69) = 1.84, SE = .03, p = 

.07, d = .44. There was no interaction effect between the 

label condition and the physical difference: F (8, 354) = .74, 

MSE = .01, p = .66, 
2
 = .02. 

The belief, food, and disease conditions all showed 

significance at each level of physical difference when 

compared to the no label condition: ts > 2.33, ps < .01, ds > 

.60. Just as in the between subject analysis, the last-name 

label produced null effects across all levels of physical 

difference: ts < 2.00, ps > .05. 

 

Discussion 

As in Experiment 1, labels attached to the face pictures in 

Experiment 2 modified participants’ judgments of similarity 

considerably. Again, the impact of labels was particularly 

 
 

Figure 5. The proportion of participants selecting the 

dissimilar image of the base pair pictures according to label 

type in Experiment 2.  The error bars represent two SE units 

calculated from each condition 
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pronounced when the labels conveyed certain categorical 

information such as the types of food, belief and disease that 

people eat, follow, and have. The effect of labels was 

reduced dramatically when the labels were associated with 

the names of people.  In Experiment 2, the target and 

dissimilar face pictures had the same labels (Figure 1c). As 

a result, the proportion of participants selecting the 

dissimilar face pictures as similar to target pictures 

increased dramatically. These results indicate that the effect 
of the categorical labels is bi-directional. Categorical labels 

can create a sense of difference and a sense of proximity. 

These changes occurred primarily when labels were 

associated with the types of food, disease, and belief that 

people have (or eat) but not when labels were associated 

with the last names of the people. 

Together, these experiments further support the view that 

the meaning attached to these labels, not labels themselves, 

modifies our perception of similarity both positively and 

negatively by enhancing the sense of similarity and 

difference depending on whether stimuli carry the same or 

different labels.  

 

General Discussion 

Our results indicate that categorical information influences 

the participants’ judgments of similarity. In Experiment 1, 

participants chose the dissimilar face significantly less often 

when the target and dissimilar face pictures had different 
labels. In Experiment 2, participants chose the dissimilar 

faces more often when the target and dissimilar face pictures 

had the same labels. The impact of the labels was negligible 

when the labels were associated with the last names of 

people. These results suggest that categorical information 

given to these labels were indeed responsible for the 

modified perception of similarity. This modified perception 

likely arose from some general mechanism underlying the 

categorical perception effect (Goldstone, 1994, 1995; 

Livingston, Andrews, & Harnad, 1998; Newell & Bulthoff, 

2002; Roberson, Davies, & Davidoff, 2000). 

Previous research has focused on race-specific cues to 

distort racial perception (Eberhardt, Dasgupta, & 

Banaszynski, 2003). Other research deliberately uses 

racially related facial features to distort race perception 

(MacLin & Malpass, 2003). Our study, which uses both 

White and Hispanic faces, extends previous results by 
demonstrating that perceptions of race-oriented faces can be 

distorted by attributing information that is not directly 

related to racial cues. Meaningful categorical labels can 

create a sense of similarity and difference depending on 

whether two stimuli have the same or different labels. Some 

category information seems to have greater impact than 

others. For example, the belief labels and the food labels 

were relatively stronger than the disease and last-name 

labels.  Although the reason behind these differences cannot 

be determined based on these experiments, we speculate that 

some categories of information held stronger weight 

because of their behavior and preference implications  

Gil Diesendruck and Heidi haLevi (2006) point out that 

personality traits are the primary means by which 

categorical distinctions and inferences are made because 

these traits explain behavior and preferences (Yuill, 1992). 

Food-labels, disease-labels, and belief-labels explicitly refer 

to such behaviors and preferences, while last-name-labels 

do not suggest that two people will behave in the same 

manner. 

This reaction to labels and assumptions based on these 
traits may be related to naïve theories that people form in 

everyday situations (Chao, Chen, Roisman, & Hong, 2007; 

Gelman, 2003). It is suggested that people tend to assume 

there is an essence underlying observed physical 

characteristics of people, animals, and things (Ahn, 2001; 

Chao et al., 2007; Gelman, 2003; Medin & Ortony, 1989; 

Murphy & Medin, 1985). Such essence can be biological 

characteristics (diseases or DNA, Medin & Atran, 2004), 

core beliefs (e.g., religion, Cairns, Jenworthy, Campbell & 

Hewstone, 2007), or behavioral habits (Gelman & Heyman, 

1999). The results of our experiments demonstrated how 

easily people construct naïve theory and how powerful the 

influence of the naïve theory is. The simple label-meaning 

manipulation used on our experiments was powerful enough 

to alter their perception of people. Our results, combined 

with previous research, suggest categorical information is 

important when makes judgments about people. 
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