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ABSTRACT OF THE DISSERTATION 
 
 

Trait Evaluations Based on Perceptions of Candidate Faces  

 
by 

 
 

Arielle Manganiello 
 

Doctor of Philosophy, Graduate Program in Psychology 
University of California, Riverside, December 2021 

Dr. Carolyn B. Murray, Chairperson 
 

There continues to be a dearth of women as political leaders in all levels of office. It 

should be no surprise that women candidates face barriers in running for office, with no 

clear tools or guidance on how to mitigate these challenges. The candidate’s appearance 

consistently demonstrates an influence on voter behavior. Gendered stereotypes also have 

been shown to be consequential for women candidates. This study examined whether 

gendered stereotypes (e.g., warmth and competence) can be reliably perceived in 

hypothetical women candidates’ faces. This study also explored whether these 

perceptions of warmth and competence affect voter likelihood, candidate likeability, and 

perceptions of leadership and knowledge. These questions were tested through a reverse 

correlation image task which served to eliminate a priori assumptions about the traits of 

interest. The methodology included three phases: the pre-test (N = 52), the generator 

phase (N = 379), and the rater phase (N = 239). All participants were recruited from a 

public Southern Californian university. Results indicated no support for the main 

hypotheses. Additional results replicated existing research findings and subsequently 

added to the body of literature. Implications are discussed.  
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Chapter I: General Introduction 

The United States has yet to achieve equal representation of elected political 

officials at local, state, and federal levels across many demographics, including gender 

(Torres, 2020). In the year 1972, the first woman was elected as governor in Connecticut. 

Two decades later, in 1992, there was a breakthrough for women representation in 

Congress; a total of 48 women were elected in the House and 6 in the Senate (Volden et 

al., 2011). At this time, however, Congress remained in the majority male at 86% 

(Kanthak & Woon, 2014). In 2018, women broke records for the number of candidates 

running for Governor, House, and Senate. The surge of women candidates continued into 

the 2018 midterm elections, where, of 256 total women candidates, 125 women were 

elected: 102 in the House of Representatives, 14 in the Senate, and 9 among the 

gubernatorial races (Dottle, 2018; Langer & Siu, 2018). Despite the incremental rise of 

women in political office from 1945 to 2018, women still hold less than one-third of the 

congressional and state legislative seats (Rutger’s University Center for American 

Women and Politics, 2020); thus, women representation in political leadership positions 

continues to lag behind male representation.  

Women are valuable in political office, because women tend to be effective 

lawmakers (Volden et al., 2011). Particularly, women sponsor or co-sponsor more bills 

than men, and depending on party affiliation, are more likely to keep their sponsored bills 

alive through later stages of the legislation process; are more policy-focused; exert higher 

effort; and engage more in coalition building (Anzia & Berry, 2011; Volden & Wiseman, 

2011; Volden et al., 2011). Not only are women effective lawmakers, but women are also 
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disproportionately affected by legislation (Torres, 2020). For example, women are more 

likely to experience poverty, receive government food assistance, and are less likely to 

have paid parental leave (Bleiweis et al., 2020; Livingston & Thomas, 2019; Torres, 

2020). Research identifies several reasons for underrepresentation of women as elected 

officials, including voter stereotypes (Bauer, 2017; Huddy & Terkildsen, 1993; Prentice 

& Carranza, 2002), partisan politics (Martin & Wolbrecht, 2000), and skewed electoral 

processes (Sanbonmatsu, 2006). The focus of this dissertation, however, is to understand 

how voter stereotypes affect women candidates. The reason for focusing on voter 

stereotypes, particularly gendered stereotypes, is that their presence often means that 

voters fail to see women as equipped with the skills or policy interests to be effective 

leaders (Volden et al., 2011). Research has only just begun to connect voter stereotypes 

to voter decision-making. No research to date, however, has examined whether voters 

perceive gendered stereotypes in candidate faces, potentially influencing voter decision-

making, which is the main objective for this dissertation.  

Voter Stereotypes 

The environmental influence surrounding humans are large, fleeting, and complex 

(Rahn, 1993; Lippman 1965). To cope with the complexity of the external world, 

individuals rely on cognitive shortcuts – heuristics and/or stereotypes -- in the form of 

classifications (e.g., Ashmore & Del Boca, 1981; Conover & Feldman, 1989; Lodge et 

al., 1989; Rahn, 1993). Without the use of such heuristics or stereotypes, individuals 

would treat each person they encounter as new and unique. This cognitive process has the 

propensity to take excessive time and tax cognitive abilities causing inefficient 
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functioning (Rahn, 1993). Classifications eliminate this problem by reducing both 

ambiguity and limitless variability by sorting humans into predictable and reliable 

categories. The categories used to sort individuals are acquired by socialization, previous 

knowledge, and prior experiences with group members (Park & Hastie, 1987), and are 

based on signals, cues, and/or, the features of a given situation (Zarate & Smith, 1990). 

Stereotypes, like other cognitive structures (e.g., heuristics, schemas, and prototypes), are 

found to affect many levels of the phases of information-processing (Rahn, 1993). 

Preconceived notions or beliefs about certain groups, and thus their component members, 

tend to influence how we categorize individual members of these groups. As the 

individuals receive information, they tend to process that information to align with these 

existing notions (Rahn, 1993).  

Similar to the social world, the political environment is complex. To simplify the 

complexity, voters glean information from signals, cues, and features in the political 

environment. This information taps into knowledge structures, causing voters to create 

inferences about what candidates are like and what they stand for (Conover & Feldman, 

1989; Rahn, 1995). Due to the complex nature of politics, which is fraught with 

convoluted issues, policies, and a variety of candidate messaging, stereotypes are often 

heavily relied upon as cognitive shortcuts (e.g., Lipman, 1965; Ashmore & Del Boca, 

1981; Bastedo & Lodge, 1980; Bodenhausen & Lichtenstein, 1981; Rahn, 1993).  

Stereotypes can affect politics in many ways when it comes to voter information 

processing, and these effects can vary depending on political party, gender identification, 

race, and the level of office of the candidate (e.g., Bauer, 2015; Bauer 2017; Carpinella & 
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Johnson, 2013a; Carpinella et al., 2016; Rahn, 1993; Schneider & Bos, 2011). For 

example, political party affiliation stereotypes have been shown to contain information, 

regardless of accuracy, about policies, group alliances, and performance assessments 

(e.g., Conover & Feldman, 1989, Gant & Luttbeg, 1987; Sharp & Lodge, 1985; Rahn, 

1993). Therefore, depending on a candidate’s party affiliation, stereotypes have the 

potential to shape voter intention. When it comes to race, existing literature shows that 

there are different stereotypes associated with Black politicians than there are for Black 

professionals, and the general category of politicians (Schneider & Bos, 2011). In both 

examples, party and race, the stereotypes that candidates are associated with matter, 

because with stereotyping comes overgeneralized information and beliefs about groups. 

The individual candidates might find themselves unable to separate themselves from 

these stereotypes, making them vulnerable to inaccurate information-processing, and 

ultimately affecting their electability. For this reason, the focus of this dissertation is to 

further examine how, and at what level, stereotypes impact women candidate electability.  

 Stereotypes have a unique way of affecting woman candidates, partly because of 

the specific traits with which women are associated (Bauer, 2017). In general, stereotypes 

are thought to exist because of socialization and general expectations about particular 

social groups (Ellemers, 2018). When it comes to women and men, gender stereotypes 

are thought to reflect conventional feminine stereotypes which categorize women as 

passive, emotional, and weak, while conventional masculine stereotypes categorize men 

as tough, assertive, and decisive (e.g., Bauer, 2018; Holman et al., 2011; Prentice & 

Carranza, 2002). The feminine stereotypes associated with women are counter to the 
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traditional prototype of political leaders, who tend to be associated with stereotypical 

masculine traits (e.g., tough, aggressive, and assertive). As a result, stereotypes, as 

cognitive shortcuts, tend to impact women candidates in a negative way, while serving to 

elevate male candidates as potential political leaders. This present study will seek to 

identify whether stereotypes as cognitive shortcuts are able to be perceived and quantified 

from viewing faces, and whether these perceived stereotypes are foundational in women 

being less likely to be elected. 

Stereotype Dimensions   

 According to Fiske and colleagues (2002) stereotypes are founded in, or situated 

on, two social cognitive dimensions, warmth and competence, resulting from 

interpersonal and intergroup interactions. Upon encountering a new person, an individual 

desires to know the other’s intent (i.e., warmth) and whether the other will be effective 

(i.e., capability) in pursuing that intent (Fiske, 1992; Fiske, 1993b; Fiske et al., 2002). By 

being able to perceive these dimensions, an individual can predict what another person 

will do (Fiske et al., 2002). These dimensions are what comprise Fiske and colleagues’ 

(2002) Stereotype Content Model (SCM), wherein perceived warmth encapsulates 

trustworthiness, friendliness, and sociability. (Fiske et al., 2007), and the ability to enact 

those intentions is perceived as competence. For example, an incompetent enemy poses 

less threat, and a competent friend offers more benefits than their respective competent or 

incompetent counterpart (Fiske et al., 2002). The content of stereotypes reflects separate 

dimensions, such as like or dislike and respect or disrespect. Some stereotyped groups 

may elicit disrespect for their lack of competence, whereas other groups may elicit dislike 
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for perceived lack of warmth. Others may receive both dislike and disrespect; however, 

the premise remains the same, all qualitative components of stereotypes are captured by 

the dimensions of competence and warmth (Fiske et al. 2002). It is important to note that 

only a few groups are typically considered both warm and competent, namely 1) the in-

group, 2) close allies in a hostile environment, 3) and the cultural default (e.g., Whites). 

Women are typically rated high in communal traits, like warmth, but not on agentic traits 

like competence (Eagly & Mladinic, 1992). Since warmth and competence are considered 

gendered stereotypes (Bauer, 2017; Fiske et al., 2002), and it has been shown that women 

are rarely rated as both warm and competent, warmth and competence are the traits of 

focus for this dissertation.  

Stereotypic and Counter-Stereotypic Trait Strategies 

Evidence indicates that voters do not automatically attribute feminine traits or 

gendered stereotypes to female candidates (Bauer 2015a; Brooks, 2013; Dolan, 2013; 

2014), yet evidence also shows that voters also do not automatically attribute masculine 

traits associated with traditional political leadership to female candidates (Schneider & 

Bos, 2014). This leaves women candidates in a precarious position, classified as neither 

“leaders nor ladies” (Bauer, 2017, p. 270). To combat the nebulous category of these 

associations (or lack thereof), historically women candidates have emphasized masculine 

traits and qualities. These strategies are considered counter-stereotypical trait strategies 

(e.g., Bauer, 2015a; Bauer, 2017; Holman et al., 2011; Prentice & Carranza, 2002) The 

primary reason women candidates highlight masculine traits is to improve their ratings 

and leadership characteristics with voters by aligning with the prototype of successful 
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political leaders (Bauer, 2015a; Bauer, 2017; Eagly & Karau, 2002; Koenig et al., 2011). 

In the 2018 Midterm elections, women candidates, regardless of party, highlighted 

counter-stereotypic traits and experiences typically associated with male candidates (e.g., 

agentic, assertive, leader). What was striking about this election, however, was that many 

women candidates also highlighted stereotypic traits, roles, and issue competencies 

stereotypically associated with women (e.g., communion and warmth, motherhood, and 

education). Choosing to run unapologetically as a woman is a strategy in stark contrast to 

those strategies that women candidates have opted for in the past (Fridkin & Kenney, 

2014). Considering the number of women elected in 2018, and the presence of both 

stereotype strategies, begs the question of whether (and which of the two) stereotypic and 

counter-stereotypic strategies helped women’s electability.   

There are conflicting findings on the benefits of trait strategies for women 

candidates, whether masculine stereotypic traits (counter-stereotypical trait strategies) or 

traditional feminine stereotypes (e.g., warmth and likability) are emphasized. Bauer 

(2017) suggests advantages to women emphasizing counter-stereotypical [masculine] 

traits, since by emphasizing counter-stereotypical traits, women candidates do not lose 

traditional feminine strengths, especially among voters affiliated with the same party as 

the women candidates. Other research, however, posits that woman are subject to 

counter-stereotypic backlash when they highlight masculine traits; suggesting that 

emphasizing masculine traits reduces overall women candidate likability (Bauer, 2018; 

Burns et al., 2013). Counter-stereotypic backlash leads to viewing women candidates as 

too tough and not nice enough, and it is often experienced by voters of the opposite 
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political party from that of the woman candidate (Krupnikov & Bauer, 2014). Thus, to 

continue understanding voter stereotypes, the mixed results on trait strategies, and the 

lack of women representation at all levels of elected office, it is imperative to continue to 

unpack and understand the effects of stereotypical or counter-stereotypical traits on 

women candidates.  

Facial perceptions 

The reviewed research examines the use of stereotypic or counter-stereotypic trait 

strategies in rhetoric, on candidates’ official websites, content analysis (e.g., tweets), and 

through experiments and, in turn, how these strategies might affect voting outcomes, 

overall likability, and potential voter feelings toward the candidate. No literature to date, 

however, has examined stereotypic or counter-stereotypic trait perceptions of candidates’ 

faces. The purpose for the present study is to take a step back from stereotypical and 

counter-stereotypical trait strategies and look more closely at an earlier stage of the 

voting process. The present study will examine how people form or perceive stereotypes 

from facial perceptions, and in turn how stereotypes perceived in faces contribute to 

candidate evaluations. First, this section will address the role of faces as information hubs 

in the human experience.  

There is a remarkable influence of initial impressions of people, which are 

gleaned from facial appearance (Bar et al., 2006; Rule et al., 2009; Todorov et al., 2009; 

Willis & Todorov, 2006), and these impressions can affect important decisions (Olivola 

& Todorov, 2010a, 2010b). For example, within milliseconds of seeing someone for the 

first time, individuals have been shown to draw inferences about traits from appearances, 



 

 
 9 

such as threat or trustworthiness (e.g., Bar et al., 2006; Hall et al. 2009; Hassin & Trope, 

2000). In the political domain, inferences of competence, based on facial appearance, 

predict outcomes of both hypothetical and actual elections (Olivola & Todorov, 2010a; 

Todorov et al., 2005). In addition to occurring rapidly, first impressions have been shown 

to be difficult to overcome (Bar et al., 2006). Given that traits are rapidly perceived in 

facial perceptions and create a powerful and lasting impact, it should come as no surprise 

that appearances are also highly influential in complex decision-making, particularly 

when forming candidate evaluations and voting (Hall et al., 2009; Olivola & Todorov, 

2010a). In the past, candidate evaluations and voting (i.e., political decision making) 

were affected by physical characteristics present in photographs of faces (Bailenson et al., 

2008). Thus, this evidence corroborates the strong influence of appearance-based 

judgments, while suggesting that voters tend to rely on physical appearances when 

making the decision to vote for a candidate, despite the evidence indicating judgments 

based on physical appearances are not necessarily reliable.  

Almost equally as important as evidence of the impact of facial appearance on 

voter decision-making is the increasing evidence that suggests visual cues are becoming 

more important in presidential elections and auditory cues less important (Bucy & 

Stewart, 2018; Grabe & Bucy, 2007). There are several studies that demonstrate a 

relationship between various forms of visual cues and political preferences (e.g., Bucy, 

2000; Grabe & Bucy, 2009; Masters & Sullivan, 1989). Although many Americans are 

under the false impression that voters are sophisticated, and thus do not rely on 

superficial cues (e.g., appearances), evidence indicates that individuals are indeed 
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influenced by superficial and nonverbal cues (Olivola & Todorov, 2010a). As candidates 

increasingly make themselves known through political debates streamed via different 

forms of media, their appearance is become increasingly more salient and relevant to 

voters (Banducci et al., 2008; Lenz & Lawson, 2011). Further, superficial cues are front 

and center in media coverage of women candidates and tend to differ substantially from 

that of men candidates (e.g., Braden, 2014; Bystrom et al., 2004; Carroll & Schreiber 

1997; Devitt, 1999). In particularly, press coverage of women candidates focuses on 

appearance, personality, family roles, and “feminine traits” – in addition to their role in 

advocating for women’s issues (i.e., education, childcare). Men, on the other hand, are 

more likely to garner media and voter attention through their professional experience, 

including credentials, office-holding experience, and traditional masculine traits such as 

leadership and experience – as well as strengths such as handling issues like the economy 

and foreign affairs (Hayes & Lawless, 2015).  Due to the technological advances, which 

are increasing candidate visibility, it is critical to consider the influence of facial 

perceptions on candidate evaluations. Therefore, it is necessary to examine whether 

perceptions of gendered traits can be perceived in candidates’ faces, and whether the 

perception of these gendered traits influence voter evaluations.  

Similar to the mixed findings on stereotypic or counter-stereotypic traits as a 

campaign strategy, Carpinella and Johnson (2016) point out that perceptions of 

candidate’s faces have powerful, yet unclear, effects on political outcomes. There is 

evidence that perceptions of candidates’ faces have been derived from characteristics 

found in facial photographs. Efforts to understand the information individuals glean from 
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photographs finds two main predictors of candidate success: facial competence and 

attractiveness. There is some evidence that indicates that facial cues of competence and 

attractiveness are perceived differently for women candidates than men candidates, 

because these characteristics are gendered (Fiske et al., 2002; Olivola & Todorov, 

2010a). To better understand gendered traits in facial perceptions, Carpinella and 

colleagues (2016) examined whether facial sex-typicality (i.e., masculinity in men; 

femininity in women) varies as a function of either politician party and/or politician sex. 

The underlying rationale being considered is that voter perceptions of male facial 

masculinity and female facial femininity may vary as a function of political party. 

Participants have been shown to identify differences in facial gender-typicality and 

subsequently categorize individuals as either Democratic or Republican; and this 

perception relates to perceived electoral success. For example, gender-typical women 

(i.e., women candidates who appear more feminine) tend to be more likely to be 

classified as Republican. Carpinella and Johnson (2016) set out to determine the direct 

relation of gendered facial cues on electoral success. To test this theory, real photographs 

were downloaded from the politicians’ 111th House of Representatives’ official 

government websites. Then, utilizing a program responsible for generating computer 

algorithms, each photograph was coded for gender typicality and political party. Results 

indicated partial support for the study’s predictions: women politicians were rated as 

more feminine than men politicians were rated as masculine, with women representing 

the Republican party exhibiting the highest degree of gender-typicality (i.e., appearing 

the most feminine). Further, women Republican candidates who appeared more feminine 
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and men Republican candidates who appeared less masculine were more likely to win 

their election. Democratic candidates’ electoral success was not related to their perceived 

sex-typicality.  

Reverse correlations of facial features  

Numerous studies show that it is easy for people to make social judgments from 

faces. Interestingly, it is difficult for individuals to verbalize the type of information they 

use to make these social judgments. There are many reasons for this; one reason is there 

are some diagnostic features that might not have verbal labels. Another possibility is that 

individuals may not be aware of the cues they use to form judgments (Dotsch & Todorov, 

2011). Reverse correlation (RC) methodology was developed to overcome the problems 

that individuals have in perceiving and naming the information found in faces. This 

approach does so by allowing unconstrained visualization of the facial information that is 

considered diagnostic for social perceptions. Reverse correlation methodology allows 

unconstrained visualization by asking participants to judge noisy images of faces that are 

created by superimposing random noise on the facial images. The working mechanism 

underlying this process is that the random noise distorts the face at the pixel level, 

providing variation to faces that is considered less constrained than traditional 

computational approaches (Todorov et al., 2015). In this way, this methodology 

eliminates the direct report of social perceptions, allowing responses to circumvent social 

desirability and self-presentation, or common aspects of the human psychological 

processes that can contribute to stereotypes (e.g., Todorov et al., 2011).  
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The reverse correlation method originated in the field of psychophysics, 

particularly signal detection theory and the domain of auditory perception, during the 

1970s (Ahumada & Lovell, 1971, 2002). It was later adapted for research on vision 

(Ahumada, 1996, 2002; Beard & Ahumada, 1998) and neurophysiology (Ringach & 

Shapley, 2004; Victor, 2005). In signal detection paradigms, participants view stimuli 

that always contain noise and only sometimes contain signal (Brinkman et al., 2017). 

Participants are asked to determine the presence of signal; accuracy is computed based on 

hits (correctly detecting the signal) and false alarms (incorrectly indicating that the signal 

was present). In this method, false alarms are of particular interest, because participants 

might see signal in noise, perhaps because the noise happens to match the expected signal 

to some degree. During the standard procedure signal detection paradigms, the 

experimenter specifies the signal in the stimuli for participants to classify (i.e., lets them 

know what to watch for) (Brinkman et al., 2017). In contrast, reverse correlations (RC) 

were invented to identify the features of the noise that trigger the false alarm. 

Psychosocial RC paradigms are signal detection paradigms, but they are comprised of 

stimuli in which the experimenter does not specify the intended signal a priori (i.e., does 

not indicate what to watch for). In this approach, features are randomly varied, after 

which researchers can identify the random variations that predict judgments. In this way, 

the participant decides whether the signal is present in a stimulus or not. It is for this 

reason that the technique is called “reverse correlation” (Dotsch & Todorov, 2011).  

Psychosocial RCs provide a data-driven approach in modeling social perception, 

and it is only within the last two decades that reverse correlations have been applied to 
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social perceptions (Dotsch & Todorov, 2011). In RC paradigms, there are two primary 

phases. The first is the generator phase. The stimuli are created by adding random visual 

noise to a constant base face throughout an experiment (Dotsch & Todorov, 2011). In this 

phase, participants complete a set number of trials (i.e., 300-1000), with the task of 

judging each stimulus on its similarity to the mental representation of interest. Since the 

noise alters the base face image, the face appears different with each random noise 

pattern. For each random noise pattern, an inverse pattern (or negative pattern) is also 

generated (the mathematical opposite). This means that for each pixel that is dark on the 

original noise pattern, the opposite is true on the negative noise pattern (i.e., those pixels 

are bright). In a single trial, participants are simultaneously presented with two images, 

comprised of the same base face, but processed with the original random noise pattern 

and the inverse random noise pattern. Participants are asked to evaluate which of the two 

is the best example of a specific trait (i.e., the trait in question). After the responses are 

collected, classification images (CIs) are generated by averaging each of the participant’s 

selected images across all trials. Anti-CI images are generated by averaging each of 

images that were not selected for a single participant. The resulting CI(s) are thought to 

indicate the stimulus features considered to drive social judgments (Dotsch & Todorov, 

2011). The second is the rater phase. In this phase, a new sample of participants rate the 

resulting CIs and Anti-CIs on the trait of interest. The purpose of this phase is to ensure 

inter-rater reliability, and to determine correlations between the CIs from the generator 

phase with the responses in the rater phase. (Dotsch & Todorov, 2011).   
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One example of how reverse correlation methodology investigates traits in facial 

perceptions includes work by Todorov and colleagues (2015), examining trustworthiness 

and dominance. Trait judgments of independent participants showed that the 

classification images reliably represented the trustworthiness and dominance traits well. 

Further, statistical and computer-generated cluster tests on the pixel data of each 

classification image’s noise pattern were conducted to identify the specific facial regions 

that predicted what individuals hold as their mental representation of both trustworthiness 

and dominance. The cluster tests targeted which areas of the face represented the social 

judgments. Their findings indicate that trustworthiness and untrustworthiness judgments 

are predicted by diagnostic information that resides mostly in the eye, eyebrow, and 

mouth area. This reverse correlation technique involves the alteration of the appearance 

of the features by using random noise, which allows raters to make inferences on the 

features’ shapes in the visual representation associated with a trustworthy or dominant 

face.  

Imhoff and colleagues (2013) examined warmth and competence stereotypes and 

how they bias visual representations of group members. In the generator phase of the 

study, participants made selections between two faces for each trial on what they believed 

were typical faces for nursery schoolteachers or managers using a reverse correlation 

image task with only male faces. This portion of the task was geared to create an internal 

representation of a nursery schoolteacher and a manager, separately. In the rater phase of 

the study, an independent sample of participants were presented with unlabeled 

classification images from the generator phase and asked to rate the images on a series of 
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subjective metrics including ratings of warmth, competence, masculinity, and femininity. 

Finally, participants were asked to guess the occupation of each of the unlabeled 

classification images. Results indicate that individuals use facial cues indicative of both 

warmth and competence to make sense of social groups. Results also indicated shared 

stereotypes, in that nursery schoolteachers were perceived as warm but incompetent, and 

managers as cold but competent.   

The work by Todorov and colleagues (2015) and Imhoff and colleagues (2013) 

both exemplify the psychosocial RC methodology approach to study perceived traits in 

faces. On one hand, Imhoff and colleagues (2013) find that perceptions of stereotypes, 

warmth, and competence are reflected visually. Specifically, they found that individuals 

use visual stereotypes, based on facial cues, to make sense of social groups (i.e., 

occupations). Todorov and colleagues (2015), on the other hand, exhibit that traits, 

trustworthiness, and dominance, can be perceived in faces. Further, this work 

demonstrates that these traits are predicted by specific features of the face. This supports 

the case that trustworthiness and dominance can be quantified and, thus, is generalizable. 

Other studies utilizing reverse correlations have also identified what social perceptions 

of trustworthiness, dominance, attractiveness, emotional expression, aspects of identity, 

gender, and threat look like (e.g., Banducci et al., 2008; Chiao et al., 2008; Lenz & 

Lawson 2008; Olivola & Todorov, 2010; Spezio et al., 2008). 
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Present Study 

Although existing empirical work has focused on facial perceptions of 

competence, typically categorized as a stereotypical masculine trait (Fiske, et al., 2002) in 

the political domain (e.g., Ballew & Todorov, 2011), empirical work has not addressed 

whether warmth, a stereotypical feminine trait, can be perceived in faces in the political 

domain. Further, it has yet to be examined to what extent either of these perceived traits 

influence voting likelihood for women candidates. Additionally, the RC approach has not 

been used to examine trait-based judgments of either competence or warmth in the 

political domain with women’s faces or hypothetical women candidates. To date, none of 

the studies using RC methodology have considered perceptions of gender stereotype 

traits in women. Like Imhoff and colleagues (2013), the present study sets out to add to 

the work on stereotypes by focusing on whether facial cues can activate stereotypic or 

counter-stereotypic trait perceptions. Therefore, the first aim of the current study is to 

replicate and extend Imhoff and colleagues (2013) work, by determining whether both 

the traits of competence and warmth can be reliably perceived in women’s faces. The 

second aim is to determine how perceived traits of warmth and competency influence 

evaluations of hypothetical women political candidates, including the likelihood of voting 

for those candidates.  

The reviewed research on trait perceptions in the political domain largely utilizes 

either computer-generated faces or computer-generated raters (e.g., Ballew & Todorov, 

2007; Carpinella & Johnson, 2012; Imhoff et al., 2013). Building upon Carpinella and 

Johnson’s (2013) methodology, the current study will use real photographs, but not of 
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actual candidates, to create warm and competent faces and then ask participants to rate 

these candidates. Additionally, the current study will utilize human participants as raters 

of the gender-typicality (e.g., masculinity or femininity) and trait perceptions, instead of 

using a computer-generated program. The rationale for not using images of actual 

candidates is to eliminate any familiarity effects the participants might have with actual 

candidates. The reason for using real photographs is that some of the features found in 

real faces, as opposed to computer generated faces, might be important cues for making 

judgments. This has been found with various salient features including hair, age, and 

multiple cues that co-vary with social attributions (Sutherland et al., 2013). Using real 

faces has also been found to aid in generalizability (Walker et al., 2011). An additional 

aim of the present study is to replicate and extend previous work on the influences, based 

upon facial appearances, of gender and trait judgments on political outcomes. The 

specific research questions and hypotheses include the following:  

(1) Are warmth and competence reliably perceived in women’s faces?  

Hypothesis 1a: Warmth will be perceived reliably in women’s faces.  

Hypothesis 1b: Competence will be perceived reliably in women’s faces. 

(2) Do perceived warmth and competence influence voter intentions? 

Hypothesis 2a: Women’s faces that are perceived as warm will be less 

likely to receive votes. 

Hypothesis 2b: Women’s faces that are perceived as competent will be 

more likely to receive votes.  

(3) Do warmth and competence affect candidate likability?   
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Hypothesis 3a: Women’s faces that are perceived as warm will be rated as 

more likeable than competent faces. 

Hypothesis 3b: Women’s faces that are perceived as competent will be 

rated as less likeable than warm faces. 

Exploratory Research Questions:  

(4) Do perceived femininity or masculinity affect voting likelihood?   

(5) Does perceived warmth, competence, femininity, or masculinity vary by 

political party? (e.g., does perceived warmth differ for a person identifying as 

Republican vs. Democrat)?    

(6) Does likeability, voter likelihood, leadership, and knowledge vary depending 

on political party?  

With these objectives and research questions, the goals of this study are to further 

understand how stereotypes affect perceptions of faces and how, as a result, they may 

influence voter evaluations of hypothetical candidates.  

  Chapter II: General Method  

Pre-test phase 

 Procedure 

The purpose of the pre-test is to determine which faces are considered most and 

least warm and competent (most/least gender stereotypic). In the pre-test phase, a sub-set 

of facial photos were selected from the Chicago Face Database (Ma et al., 2015). 

Following this, undergraduate research assistants, who were blind to the hypotheses, and 

drawn from the same population as the intended participant sample, rated each photo. 
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Ratings were on the dimensions of interest: warmth, competence, confidence, dominance, 

and power, as well as a series of exploratory traits including liberal or conservative, 

conventional or alternative, low or high status, and poor or wealthy. The images used as 

the base faces in the study were the images participants rated as the most salient on each 

dimension. Results from the pre-test indicated only two images that were rated within the 

constructs of interest. Those two faces were selected and implemented as the base faces 

for the reverse correlation (RC) trials.  

Participants 

 An independent sample (N = 52; 71.2% women-identifying) of undergraduate 

participants from a Southern Californian university participated in the pre-test. 

Participants were recruited from the Department of Psychology subject pool and 

compensated with course credit for their participation. To participate in the study, 

participants had to be 18 years or older to participate and a U.S. citizen. A 

disproportionate number of participants identified as Asian (46.1%), followed by other or 

more than one (26.9%), White (13.4%), Middle Eastern (9.6%), and Black (3.8%). One 

participant declined to provide ethnic or racial information. Participants’ ages ranged 

from 18-29 (Mage = 23.5 years).  

Materials 

 A survey was created with a selection of 39 faces from the Chicago Face 

Database (Ma et al., 2015). Participants rated each face using a 5-point Likert-type scale 

of 10 trait perceptions, including warmth, competence, confidence, dominance, and 

power, as well as a series of exploratory traits including liberal or conventional, 
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conventional or alternative, low or high status, and poor or wealthy (Koch et al., 2016) 

(e.g., “Please rate the photographed individual on the following traits: 1 = Very cold to 5 

= Very warm). The ratings of all masculine traits were averaged to generate a latent 

masculine variable. The images rated the highest or lowest in the trait categories of 

interest became the base faces for the RC task.  

Generator Phase 

Participants 

For the generator phase, 450 students from a Southern California university 

Department of Psychology Subject Pool participated. Participants were granted course 

credit for their participation. The original data collection and target sample size was 

planned for 500 total participants to be collected during Spring 2020 quarter. The aim 

was 250 total participants for each separate survey 1) warm faces 2) competent faces.  

Due to COVID19 and University functions moving completely online, the number of 

participants were less than expected by the end of Spring quarter. As a result, data 

collection was extended through Summer 2020. Due to missing or incomplete trials, data 

from 42 of the participants was excluded for warmth (N = 183); and 29 participants’ data 

was excluded for competency (N = 196).  

Design and Procedure 

To determine whether individuals’ have consistent mental representations for 

warmth and competence, two reverse correlation image classification tasks (RCIC) were 

created (Mangini & Biedermann, 2004; Dotsch et al., 2008; Imhoff et al., 2013). The 

RCIC tasks for the two traits were created as two separate experiments, and thus were 
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independent samples. Each participant was presented with one of the two stimuli sets, 

warmth or competence. The stimuli in the RCIC for both warmth and competence 

consisted of two separate base faces. The base faces (a 256 x 256-pixel jpg.image), for 

each trait respectively, remained the same throughout the corresponding 770 trials. The 

770 trials consisted of the same base face with different variations of random noise 

superimposed on each base face. All faces were from the Chicago Face Databases (Ma et 

al., 2015). The base faces were a gray scale image of two separate Caucasian female 

faces with random noise superimposed on the image for each trial (for noise generation, 

see Dotsch et al., 2008). Each of the 770 trials has different variations of random noise 

superimposed on the face. The base faces selected for this phase were those rated as the 

most/least salient of the trait of interest from the pre-test. 

For each trial, participants were presented with the same base face, but with 

different variations of the random noise. In a single trial, two images were presented side 

by side. One stimulus was the base face with a random noise pattern superimposed and 

the other with the opposite noise pattern superimposed (see Figure 2 and Figure 4). Over 

770 trials, participants were asked to select between two faces as to which one looked 

warmer or, in the other condition, more competent. For both the warmth and competence 

experiment, each participant saw a total of 1,540 noise patterns over 770 trials and was 

asked to select between two images in any single trial. After the trials were complete, 

researchers averaged all selected images to create an average of the noise patterns 

selected by one participant constituting an individual classification image (CI). Secondly, 

researchers averaged all non-selected images to constitute the anti-CI individual 
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classification image. The average noise pattern (i.e., CI) superimposed on the original 

base image constitutes what that participant thought a warm (or competent person) looks 

like. Figure 3 depicts an example of the individual CIs for the warmth condition; and 

Figure 6 depicts an example of the individual CIs for the competence condition. The 

individual level-CIs were generated by averaging the noise patterns for each respective 

individual.  

Rater Phase 

Participants 

A sample consisting of 303 undergraduate students (160 identified as women, 73 

as men, 1 nonbinary, and 1 trans-male) from Psychology courses at the University of 

California, Riverside (UCR) was collected. Ages ranged from 17 to 37 years (Mage = 

19.35 years, SD = 2.48). All participants completed the following demographics: U.S. 

citizenship, age, gender, political party affiliation, strength of political party affiliation, 

racial and ethnic background, and highest level of education. Participants received course 

credit for participating in the study. Due to incomplete data, 63 participants’ data was 

omitted from the final analyses (N = 239). Of the resulting data, 156 participants (65%) 

identified as democrat; 17 (7%) as republican; 49 (23%) as independent; and 12 (5%) as 

other.  

Procedure and Design 

In the final phase of the study, the rater phase, participants judged the CIs on 

subjective metrics including warmth, competence, femininity or masculinity, leadership, 

knowledge, favorability, voter likelihood, and likeability. For the rater phase, the CIs and 
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Anti-CIs were created, as previously described, by averaging all the selected and non-

selected responses, respectively, for each participant. Each participant’s resulting CI was 

then added to a Qualtrics survey. A new sample of participants were shown 25 randomly 

selected images from each batch of CIs and Anti-CIs, representing warmth, competence, 

anti-warmth, and anti-competence, totaling 100 images to rate for each participant.  

Measures 

The participants judged the classification images on a Likert-type 5-point-scale 

for each trait, except for likeability, which was a feeling thermometer. Each 5-point scale 

differed depending on the trait. 

Trait measures. A five-item measure was administered to participants asking 

them to indicate to what extent they felt the person looked like the following: cold/warm, 

incompetent/competent, feminine/masculine, strong leader, and knowledgeable.   

Warmth. Participants were prompted to indicate warmth by the following prompt 

and 5-point item scale, “Please rate how you feel this person looks. Note: in the context 

of this task, warmth means that the individual looks friendly, nurturing, empathetic, and 

like they respect or care for others. While cold means marked by lack of the warmth of 

normal human emotion, friendliness, or compassion.” (1 = Very cold, 2 = Cold, 3 = 

Neither Cold nor Warm, 4 = Warm, 5 = Very Warm). 

Competence. The prompt for competence was as follows, “Please rate how you 

feel this person looks. Note: In the context of this task, competence means that the 

individual looks suitable or sufficient in skill, knowledge, or experience. While 

incompetence means lack of ability, not suitable or sufficient in skill, etc.” (1 = Very 
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Incompetent, 2 = Incompetent, 3 = Neither Incompetent nor Competent, 4 = Competent, 5 

= Very Competent). 

Feminine/Masculine. For the degree of femininity to masculinity, the 

participants were asked, “Please rate how you feel this person looks,” (1 = Very 

Feminine, 2 = Feminine, 3 = Neither Feminine nor Masculine, 4 = Masculine, 5 = Very 

Masculine).  

Voter Likelihood. For voter likelihood participants were asked to indicate the 

following, “If this person was running for an elected office position (e.g., House, Senate, 

Governor, or President) how likely would you be to vote for this person?” (1 = Not likely, 

2 = Very likely, 3 =Moderately Likely, 4 = Very Likely, 5 = Extremely Likely).  

Strong Leader and Knowledgeable. For strong leader and knowledgeable, 

participants were asked to indicate the following, “Please rate how well the following 

traits describe the candidate you read about” and shown the traits with a 5-point scale (1 

= Extremely Well, 2 = Very Well, 3 = Moderately Well, 4 = Slightly Well, 5 = Not well at 

all).  

Likeability. Likeability was measured on a feeling thermometer and was adapted 

from Bauer’s (2017) empirical study. Participants were shown the following prompt, 

“We would now like you to rate the candidate on something called a feeling 

thermometer. Rating someone from 51 to 100 means you feel favorable. Rating someone 

from 0 to 49 means you feel unfavorable toward the person. Rating someone at 50 means 

that you feel neither favorable nor unfavorable toward the person.” (0-49 = unfavorable; 

51-100 = favorable).  
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Data Analytic Plan 

Paired Samples Analyses   

Analyses began with a manipulation check which simultaneously addressed 

research question one. For the manipulation check, paired samples t-tests were conducted 

to compare each participant’s two ratings of warmth between warm and anti-warm faces 

and ratings of warmth between competent and anti-competent faces. Second, paired 

samples t-tests were conducted to compare differences in means on ratings of competence 

between warm and anti-warm faces, and ratings of competence between competent and 

anti-competent faces.  

Correlations 

To address research question two, Pearson’s bivariate correlations were conducted 

to determine whether significant patterns emerge between trait ratings and each type of 

face. For each face, bivariate correlations were conducted separately with their respective 

variables. First, to address hypothesis 2, correlations were conducted to determine 

whether perceived warmth has associations with voter likelihood with all four types of 

faces: warm, anti-warm, competent, anti-competent. Further, correlations were conducted 

to determine whether there are significant associations between competence and voter 

likelihood (H2b); and, between femininity and masculinity and voter likelihood (H2c). 

For research questions three and four, bivariate correlations were also conducted to 

determine whether warmth and competence associated with likeability.  

Independent Samples Statistics 
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 To examine whether trait perceptions differ by political party (RQ4, RQ5), 

independent samples t-tests were conducted. The grouping variables were democrats and 

non-democrats. The rationale for using democrats and non-democrats as grouping 

variables is because democrats were the only group with enough participants to make 

reasonable claims. It is important to note that democrats were not purposefully 

oversampled. Independents and republicans were grouped into the “non-democrat” 

category, although it is understood that these two groups can be vastly different in terms 

of beliefs and ideologies. For these analyses, t-tests were conducted to determine 

differences between democrats and non-democrats on ratings of warmth, competence, 

and femininity/masculinity for each type of face (warm, anti-warm, competent, and anti-

competent faces). Then, independent samples t-tests between democrats and non-

democrats were conducted with composite scores of trait ratings. Specifically, each 

participant’s ratings of warmth, competence, and femininity/masculinity were averaged 

for the four faces, then t-tests were conducted using the composite scores to determine 

whether there are differences on ratings between democrats and non-democrats.  

Regressions  

Multiple linear regression models were conducted to determine the degree to 

which warmth, competence, femininity/masculinity, voter likelihood, leadership, and 

knowledge predict likeability. Each of the independent variables simultaneously 

predicted likeability in the same model. Each model of multiple regression was 

conducted by face. There were four models examining whether warmth, competence, 

femininity/masculinity, voter likelihood, leadership, and knowledge predict likeability, 



 

 
 28 

one for each of the faces: warm, anti-warm, competent, and anti-competent. Then, to 

determine, based on previous literature (e.g., Bauer, 2017) whether predicted likeability 

differs by political party, multiple regressions were conducted with democrats and then 

again with non-democrats for the four faces. Thus, there were eight multiple regression 

models to examine these differences. The independent variables predicting the dependent 

variable remained the same, the only difference was the exclusion of data depending on 

the political party of interest. Finally, composite multiple regressions were conducted, in 

which each participant’s four ratings of each of the independent variables and the 

dependent variable were averaged. First, the intention was to determine whether averaged 

warmth, competence, femininity/ masculinity, voter likelihood, leadership, and 

knowledge predict the composite dependent variable likeability. Then, to determine 

whether predicted likeability differs by political party, two more multiple regression 

models were conducted: once with democrats and again with non-democrats.  

Results 

Is Warmth Perceived in Faces? 

There was no evidence in the present analysis that warmth can be reliably 

predicted using reverse correlation methodology, contrary to the hypothesis. Ratings of 

warmth between warm (M = 2.77, SD = 1.94) and anti-warm faces (M = 2.55, SD = 1.56), 

t(237) = 1.49, p = .14, d = 0.12 were not significantly different from one another. These 

results indicate that warm and anti-warm faces do not actually differ in perceived warmth 

as expected. Unlike when varying warmth, surprisingly, it was found that more warmth 

was perceived for competent (M = 3.88, SD = 4.57) compared to anti-competent faces (M 
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= 2.85, SD = 0.64), t(238) = 3.53, p < .001 , d = 0.32. Counter to predictions, differences 

in warmth perception only seemed to emerge when varying competence, but not when 

varying warmth.  

Is Competence Perceived in Faces? 

Despite the prediction, there is no evidence in the present analysis that 

competence can be detected in faces; specifically, when assessing competence, there was 

no difference in ratings of competence between warm (M = 3.68, SD = 0.573) and anti-

warm faces M = 3.67, SD = 0.53), t(238) = 0.53, p = .59, d = 0.023. This pattern 

continued, in that there was no significant difference between ratings of competence for 

competent (M = 2.99, SD = 0.72) and anti-competent faces (M = 2.99, SD = 0.71), t(238) 

= 0.25, p = .79, d = .009.  These results indicate competence was not reliably perceived 

either when varying the warmth or competence of the faces themselves; indicating that 

competence was not perceived in a reliable way using the pre-selected base faces and 

reverse correlation methodology. Based on these results, the manipulation did not work, 

neither warmth nor competence were reliably perceived based on the manipulation. As 

such, the remainder of the interpretations and analyses will be viewed via a conservative 

approach by interpreting findings as associations rather than causal links as previously 

hypothesized.  

Is Warmth Associated with Voter Likelihood? 

Contrary to predictions, there was no evidence in the present analysis that there is 

an association between warmth and voter likelihood for warm faces (r = .041, p = .53; 

and anti-warm faces (r = .085, p = .19). For competent and anti-competent faces, a 
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pattern emerged. Specifically, for competent faces, correlations revealed a significant 

positive association between ratings of warmth and voter likelihood (r = .19, p = .003); 

similarly, for anti-competent faces a significant positive association between ratings of 

warmth and voter likelihood was found (r = .43, p < .001). That is, contrary to the 

prediction, for competent and anti-competent faces, if the candidate had a warmer face, 

then she was more likely to receive votes regardless of whether the face was competent 

or anti-competent. 

Is Competence Associated with Voter Likelihood?  

In alignment with predictions, correlations revealed reliable significant positive 

associations between competence and voter likelihood. For warm faces, competence and 

voter likelihood were positively associated (r = .48, p < .001); this same pattern 

continued for anti-warm (r = .52, p < .001); competent (r = .52, p < .001); and anti-

competent faces (r =.49, p < .001). As predicted, the more competent each face was 

rated, the higher was the voter likelihood for that face.  

Is Perceived Femininity/Masculinity Associated with Voter Likelihood? 

Results revealed that for warm faces there was a significant negative association 

between femininity/masculinity and voter likelihood (r = -.21, p < .001). A negative 

association in this analysis means that femininity and voter likelihood had a significant 

“positive” relationship. As such, the more feminine a woman was rated, the higher the 

likelihood of her receiving votes. The remainder of the results revealed a similar pattern. 

Specifically, anti-warm faces (r = -.35, p < .001), competent faces (r = -.34, p < .001); 

and anti-competent faces (r = -.34, p < .001), such that these results were contrary to 
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predictions; they indicate that the more feminine the faces were, the higher the voter 

likelihood each had, as shown by the significant negative associations between 

femininity/masculinity and voter likelihood. As a reminder, femininity and masculinity 

were rated on the same Likert-type scale (1 = Very Feminine, 2 = Feminine, 3 = Neither 

Feminine nor Masculine, 4 = Masculine, 5 = Very Masculine), so a negative correlation 

indicates that femininity and higher voter likelihood trend in the same direction. These 

results were contrary to predictions and indicated the more feminine the faces were, the 

higher the voter likelihood (see Table 1).  

Is Warmth Associated with Likeability? 

Surprisingly, for warm faces and anti-warm faces there was no support in the 

present analysis that there is a significant positive association between ratings of warmth 

and likeability: warm faces (r = -.08, p = .38); anti-warm faces (r = -0.008, p = .90). As 

predicted, however, for competent faces and anti-competent faces, correlations revealed a 

reliable pattern. There was a significant positive association between ratings of warmth 

and likeability for both the competent and anti-competent faces: competent faces (r = .17, 

p = .009); anti-competent faces (r = .55, p < .001). That is, for competent and anti-

competent faces the warmer a face is rated, the higher the ratings of likeability.  

Is Competence Associated with Likeability? 

Contrary to the predictions, there were significant positive associations between 

ratings of competence and likeability for all four faces: warm faces (r = .44, p < .001); 

anti-warm faces (r = .56, p < .001); competent faces (r = .60, p < .001); and anti-
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competent faces (r = .61, p < .001). These results show that when competence was rated 

highly, likeability was also rated highly.   

Do Perceived Warmth, Competence, Femininity/Masculinity Vary by Political 

Party?  

 Analyses revealed that there were no significant differences between ratings of 

warmth between democrats and non-democrats for all faces. For warm faces, democrats 

(M = 2.68, SD = 0.70) and non-democrats (M = 2.94, SD = 3.20), t(237) = 0.95, p = .34, d 

= 0.14, and for competent faces, democrats (M = 4.19, SD = 5.33) and non-democrats (M 

= 3.32, SD = 2.48), t(236) = 1.39,  p = .17, d = 0.003, showing no significant differences. 

For anti-warm faces there were also no significant differences on ratings of warmth 

between democrats (M = 2.60, SD = 1.85) and non-democrats (M = 2.45, SD = 0.71), 

t(235) = 4.34, p = .48, d = 0.11.  Additionally, for anti-competent faces there was no 

significant difference on ratings of warmth between democrats (M = 2.85, SD = 0.63) and 

non-democrats (M = 2.84, SD = 0.68), t(237) = 0.07,  p = .94, d = 0.009. However, when 

individual scores were averaged together to create composite scores across faces, results 

indicated a diverging pattern for ratings of warmth. There was a significant difference on 

ratings of warmth between democrats (M = 2.76, SD = 0.64) and non-democrats (M = 

3.51, SD = 2.00), t(238) = 4.34, p < .001, d = .0.51. That is, non-democrats rated warm 

faces as warmer than democrats.  

 Analyses revealed no significant differences for ratings of competence between 

democrats and non-democrats for all faces except anti-warm faces. For warm faces, 

ratings of competence indicated no significant difference between democrats (M = 3.64, 
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SD = 0.57) and non-democrats (M = 2.94, SD = 0.57), t(237) = 1.59, p = .11, d = 0.21. 

For anti-warm faces, a significant difference was revealed, there was a difference on 

ratings of competence between democrats (M = 3.60, SD = 0.53) and non-democrats (M = 

3.81, SD = 0.48), t(236) = 2.96, p = .003, d = 0.41. That is, non-democrats rated anti-

warm faces as more competent than democrats. For competent faces, there was a similar 

pattern to warm faces in that there was no significant difference on ratings of competence 

differing by political party, democrats (M = 2.99, SD = 0.73) and non-democrats (M = 

3.00, SD = 0.70), t(237) = 0.03, p = .98, d = 0.003. Anti-competent analyses also revealed 

no significant difference on ratings of competence between democrats (M = 3.02, SD = 

0.70) and non-democrats (M = 2.92, SD = 0.72), t(237) = 0.99, p = .32, d = 0.14. When 

individual scores were averaged together to create composite scores across faces, 

analyses revealed a similar pattern to when the analyses were broken down by face. That 

is, there was no significant difference for composite ratings of competence between 

democrats (M = 3.35, SD = 0.44) and non-democrats (M = 3.32, SD = 0.49) t(233) = 0.46, 

p = .65, d = 0.06. 

 For all faces, there were no significant difference on ratings of 

femininity/masculinity between democrats and non-democrats: warm faces, democrats 

(M = 2.67, SD = 0.55) and non-democrats (M = 2.31, SD = 0.78), t(237) = 0.39, p = .34, d 

= 0.05; anti-warm faces, democrats (M = 2.46, SD = 0.66) and non-democrats (M = 2.54, 

SD = 0.77), t(237) = 1.10, p = .27, d = 0.06; competent faces, democrats (M = 2.46, SD = 

0.60) and non-democrats (M = 2.56, SD = 0.64), t(237) = 1.19, p = .23, d = 0.16; and 

anti-competent faces indicated a similar pattern of results with no significant difference 
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between democrats (M = 2.46, SD = 0.58) and non-democrats (M = 2.57, SD = 0.62), 

t(237) = 1.19, p = .11, d = 0.15. For composite ratings no significant differences emerged 

by party for democrats (M = 2.43, SD = 0.46) and non-democrats (M = 2.35, SD = 0.54), 

t(238) = 1.22, p = .26, d = 0.15 for femininity/masculinity.  

Does Perceived Likeability, Voter Likelihood, Leadership, and Knowledge Vary 

Depending on Political Party? 

Analyses examining mean differences on ratings of likeability between democrats 

and non-democrats revealed no significant differences across all faces. That is, there was 

no significant difference on ratings of warmth between democrats and non-democrats for 

all four faces. For warm faces, democrats (M = 55.50, SD = 14.59) and non-democrats (M 

= 56.05, SD = 16.72), t(232) = 0.26, p = .80, d = 0.03; anti-warm faces, democrats (M = 

50.75, SD = 17.56) and non-democrats (M = 54.58, SD = 15.53), t(232) = 1.62, p = .10, d 

= 0.23; competent faces between democrats (M = 41.36, SD = 17.74) and non-democrats 

(M = 3.32, SD = 15.71), t(233) = 1.07,  p = .28, d = 0.15; and anti-warm faces between 

democrats (M = 2.60, SD = 1.85) and non-democrats (M = 2.45, SD = 0.71), t(235) = 

4.34, p = .48, d = 0.11.  When individual scores were averaged together to create 

composite scores across faces, results indicated similar patterns for ratings of likeability. 

That is, there was no significant difference between democrats (M = 49.28, SD = 11.62) 

and non-democrats (M = 46.69, SD = 12.69), t(233) = 1.55, p = .12, d = 0.21. 

Analyses examining mean differences on ratings of voter likelihood between 

democrats and non-democrats revealed a reliable pattern across all faces: there were no 

significant differences on ratings of voter likelihood between democrats and non-
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democrats. For warm faces, democrats (M = 2.68, SD = 0.79) and non-democrats (M = 

2.80, SD = 0.76), t(236) = 1.10, p = .27, d = 0.15; for anti-warm faces there were no 

significant differences on ratings of voter likelihood between democrats (M = 2.61, SD = 

0.71) and non-democrats (M = 2.72, SD = 0.68), t(236) = 1.07, p = .28, d = 0.14; for 

competent faces, democrats (M = 1.99, SD = 0.69) and non-democrats (M = 1.95, SD = 

0.69), t(233) = 0.38, p = .70, d = 0.05; and for anti-competent faces, there were no 

significant differences between democrats (M = 1.97, SD = 0.69) and non-democrats (M 

=1.93, SD = 0.71), t(233) = 0.32,  p = .74, d = 0.04. When individual scores were 

averaged together to create composite rating scores across faces, results indicated similar 

patterns for ratings of voter likelihood. That is, there was no significant difference 

between democrats (M = 2.36, SD = 0.53) and non-democrats (M = 2.26, SD = 0.58), 

t(237) = 1.42, p = .15, d = 0.19. 

For ratings of leadership between democrats and non-democrats, analyses 

revealed a reliable pattern across all faces: there were no significant differences between 

ratings of leadership for democrats and non-democrats. For warm faces, democrats (M = 

2.69, SD = 0.79) and non-democrats (M = 2.80, SD = 0.75), t(237) = 1.04, p = .30, d = 

0.06 showed no significant difference. Again, the remainder of the results revealed 

similar patterns: for anti-warm faces democrats (M = 2.67, SD = 0.82) and non-democrats 

(M = 2.69, SD = 0.78), t(237) = 0.23, p = .81, d = 0.03; for competent faces, democrats 

(M = 3.66, SD = 0.80) and non-democrats (M = 3.71, SD = 0.77), t(233) = 0.44, p = .66, d 

= 0.06; and for anti-competent faces, no significant differences on ratings of leadership 

between democrats (M = 3.69, SD = 0.76) and non-democrats (M =3.72, SD = 0.81), 
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t(233) = 0.27,  p = .78, d = 0.03 were found. When individual scores were averaged 

together to create composite scores across faces, results indicated similar patterns for 

ratings of leadership: no significant difference between democrats (M = 3.16, SD = 0.54) 

and non-democrats (M = 3.20, SD = 0.60), t(238) = 0.63, p = .52, d = 0.19 was found. 

Analyses examining mean differences on ratings of knowledge between 

democrats and non-democrats revealed a reliable pattern across all faces: there were no 

significant differences on ratings of knowledge for democrats and non-democrats. For 

warm faces, democrats (M = 2.94, SD = 2.41) and non-democrats (M = 2.67 SD = 0.73), 

t(237) = 0.98, p = .33, d = 0.06; for anti-warm faces, democrats (M = 3.03, SD = 2.03) 

and non-democrats (M = 2.71, SD = 0.77), t(236) = 1.34, p = .18, d = 0.20;  for competent 

faces between democrats (M = 3.35, SD = 0.80) and non-democrats (M = 3.39, SD = 

0.79), t(233) = 0.40, p = .69, d = 0.06; and for anti-competent faces analyses indicated no 

significant differences between democrats (M = 3.31, SD = 0.77) and non-democrats (M 

=3.40, SD = 0.78), t(232) = 0.83 p = .41, d = 0.12. When individual scores were averaged 

together to create composite scores across faces, results indicated similar patterns for 

ratings of knowledge: no significant difference on ratings of knowledge between 

democrats (M = 3.04, SD = 0.45) and non-democrats (M = 3.06, SD = 0.54), t(237) = 

0.34, p = .73, d = 0.05 was found. 

Regression Analyses 

Regression analyses were conducted not to address any specific research 

questions, but as supplemental analyses. For warm faces three of the six traits were 

related to likeability for warm faces. Voter likelihood held the strongest positive 
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association with likeability (β = .53, 95% CI [0.41, 0.65], p < .001). If the candidate was 

more likely to be voted for, then they were also considered more likeable. Likeability also 

had a positive association to femininity/masculinity, that is the more feminine the 

candidate was rated, the more likeable the candidate was considered (β = -0.01, 95% CI 

[-0.31, -.003], p = .03). The opposite occurred with knowledge (β = -0.16, 95% CI [-0.25, 

-0.06], p = .001), exhibiting a negative association with likeability. That is, the more 

knowledgeable they considered the candidate, the less likeable she was considered. 

Likeability did not reliably relate to leadership, competence, or warmth after controlling 

for all other traits.  

For warm faces in the full sample, voter likelihood and femininity had a positive 

association with likeability, while knowledge had a negative association. When breaking 

the analyses down by political party for warm faces, democrat results indicated positive 

associations with femininity and likeability (β = -5.24, 95% CI [-7.19, -2.57], p < .001). 

For democrats, warmth, competence, voter likelihood, leadership, and knowledge did not 

significantly predict likeability after controlling for all other traits. Non-democrat results 

indicated knowledge (β = -0.24, 95% CI [-0.50, -0.06], p =.01) and leadership (β = -0.50, 

95% CI [-0.68, -0.31], p < .001) exhibited strong negative associations with likeability; 

meaning, that for non-democrats the more knowledgeable and stronger in leadership 

candidates were rated, the less likeable they were judged. For non-democrats, 

competence, warmth, femininity, and voter likelihood did not relate to likeability after 

controlling for all other traits. 
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Next, for anti-warm faces, three of the six traits related to likeability. Like warm 

faces, voter likelihood also held the strongest positive association with likeability (β = 

0.43, 95% CI [0.31,0.54], p < .001) with anti-warm faces. If the candidate was more 

likely to be voted for, then they were also considered more likeable. A positive 

association also occurred with femininity, the more feminine a candidate was rated, the 

more likeable she was perceived (β = -0.13, 95% CI [0.04, 0.22], p = .007). Competence 

also related to likeability (β = 0.31 95% CI [0.20, 0.43], p <.001). That is, the more 

competent the candidate was rated the more likeable the candidate was considered. For 

anti-warmth, likeability did not relate to leadership, knowledge, or warmth after 

controlling for all other traits.  

When predicting likeability by political party for anti-warm faces, democrat 

results indicated one different association than found in the anti-warm full sample. There 

was a strong negative association with leadership and likeability (β = -0.43, 95% CI [-

0.57, -0.30], p < .001). Meaning that, for democrats, those rated higher in leadership were 

rated as less likeable. Like the full anti-warm sample analyses, analyses of democrats 

indicated femininity had a strong positive association with likeability (β = -0.32, 95% CI 

[-0.46, -0.19], p < .001). The more feminine a candidate was rated, the more likeable she 

was considered. Warmth, competence, voter likelihood, and knowledge did not relate to 

likeability after controlling for all other traits. Non-democrat results indicated no 

significant associations with any of the variables when controlling for all traits.  

Next, turning toward competent faces, five of the six traits related to likeability. 

Warmth had a negative association with likeability (β = -0.16, 95% CI [-0.31, -.003], p < 
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.001). The warmer a candidate was rated, the less likeable the candidate was considered. 

Knowledge also had a negative association with likeability (β = -0.24 95% CI [-0.38, -

.10], p < .001), as in the analyses with warm faces.  That is, the more knowledgeable the 

candidate was rated, the less likeable they were considered. The opposite occurred with 

competence (β = 0.26, 95% CI [0.14, .37], p < .001), exhibiting a positive association 

with likeability. The more competent the raters considered a candidate, the more likeable 

they rated them. Likeability also related positively to femininity (β = -0.13, 95% CI [-

0.23, -0.05], p =.002). That is, the more feminine a candidate was considered, the more 

likeable they were rated. Finally, voter likelihood had a positive association with 

likeability, (β = -0.29, 95% CI [0.17, 0.41], p < .001), such that likeable candidates were 

more likely to receive votes. For competent faces, leadership was the only variable in the 

model that did not relate to likeability.  

When breaking the analyses down by political party, only two of the traits had 

significant associations for competent faces. Like the full sample, for democrats 

femininity retained a positive association with likeability and had the only positive 

association with likeability (β = -0.27, 95% CI [-0.40, -0.15], p < .001). The more 

feminine a candidate was rated, the more likeable she was considered. Leadership 

emerged with the opposite pattern, showing a strong negative association (β = -0.54, 95% 

CI [-0.67, -0.42], p < .001). The more of a strong leader, the less likeable the candidate 

was considered. Like the full sample analyses, non-democrat results indicated knowledge 

as a significant predictor of likeability (β = -0.59, 95% CI [-0.83, -0.34], p < .001), with a 

strong negative association. The more knowledgeable a candidate was considered, the 
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less likeable. None of the other traits had significant associations with likeability for non-

democrats. 

For anti-competent faces five of the six traits related to likeability. Warmth held 

the strongest positive association with likeability (β = 0.23, 95% CI [0.13,0.32], p < 

.001). The warmer someone rated a candidate, the more likeable the candidate was 

considered. Competence (β = 0.16, 95% CI [0.05, 0.28], p = .005), voter likelihood (β = 

0.23, 95% CI [0.12, 0.35], p < .001), and femininity (β = -0.09, 95% CI [0.17, 0.002], p = 

.04), also had positive associations with likeability, similar to results with competent 

faces. The opposite occurred with leadership (β = -0.22, 95% CI [-0.36, -0.09], p = .001), 

exhibiting a negative association with likeability. The stronger the leader the raters  

considered a candidate, the less likeable they considered them. For anti-competent faces, 

likeability did not significantly relate to knowledge.  

When breaking the analyses down by political party for anti-competent faces, 

only two of the six traits had significant associations. For democrats, femininity retained 

as a strong positive association with likeability (β = -0.26, 95% CI [-0.37, -0.15], p < 

.001), whereas leadership had a negative association (β = -0.63, 95% CI [-0.74, -0.52], p 

< .001). For democrats, feminine candidates were likeable, but strong leaders were not. 

For non-democrats, results indicated one significant association, which was knowledge. 

Knowledge had a negative association with likeability (β = -0.45, 95% CI [-0.72,0.17], p 

= .002). For non-democrats, knowledgeable candidates were less likeable. 

When individual scores were averaged together to create composite scores for 

each trait rating, an additional regression model was conducted to predict likeability. 
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Overall, voter likelihood held the strongest positive association with likeability (β = 0.34, 

95% CI [-0.34, -0.06], p < .001). The more likely someone is to vote for a candidate, the 

more likeable the candidate was considered. Femininity also had a positive association 

with likeability, which was consistent with the results for each face (β = -0.14, 95% CI [-

24, -0.40], p = .006). Competence had a strong positive association with likeability (β = 

0.17, 95% CI [0.05, 0.29], p = .004). The likelihood of voting for the candidate, and the 

candidates’ femininity and competence, were related to higher ratings of likeability. The 

opposite occurred with leadership (β = -0.20, 95% CI [-0.34, -0.60], p = .005), exhibiting 

a negative association with likeability. The stronger the leader the raters considered a 

candidate, the less likeable. These analyses were consistent with the analyses only found 

in anti-competent faces.  

Next, composite multiple regressions were conducted to examine differences by 

political party. For democrats, voter likelihood held the strongest positive association 

with likeability (β = 0.34, 95% CI [0.21, 0.48], p < .001). The more likely someone was 

to vote for a candidate, the more likeable the candidate was considered. Femininity also 

had a positive association with likeability, which was consistent with the results for each 

face (β = -0.15, 95% CI [0.05,0.35], p < .008). Competence had a positive association 

with likeability as well (β = 0.19, 95% CI [0.06, 0.33], p = .005). The more feminine and 

competent the candidate, the more likeable they were considered. More knowledgeable 

candidates were rated as less likeable. The opposite occurred with knowledge (β = - 0.26, 

95% CI [-0.47, -.04], p = .02), exhibiting a negative association with likeability. 

Leadership and warmth did not relate to likeability for democrats in the overall sample.  
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For non-democrats, results indicated a similar pattern with voter likelihood but 

exhibited different patterns with warmth and competence. That is, consistent with the 

pattern throughout the analyses, voter likelihood held a positive association with 

likeability (β = 0.37, 95% CI [0.15, 0.61], p = .002). The more likely someone was to 

vote for a candidate, the more likeable the candidate was considered. Competence (β = 

0.32, 95% CI [0.12, 0.53], p = .003) had a positive association with likeability. More 

competent candidates were rated as more likeable. Warmth (β = -0.11, 95% CI [-0.21, -

0.006], p = .04) had negative association with likeability, with warmer candidates rated as 

less likeable. The remainder of the variables, knowledge, leadership, and femininity did 

not relate to likeability when controlling for all other variables for non-democrats.  

Chapter III: Discussion 

The purpose of this study was to gain a better understanding of whether 

stereotypic and counter-stereotypic traits are perceived in faces using reverse correlation 

methodology. The research question asked whether warmth and competence can reliably 

be perceived in women’s faces. Hypotheses 1a states that warmth will be perceived 

reliably in women’s faces. Hypothesis 1b states competence will be perceived reliably in 

women’s faces. There is no support for the first hypotheses in the present study, that is, 

warmth and competence were not reliably perceived in women’s faces. Based on the 

results, it appears there was a manipulation failure, in that the warm and anti-warm faces 

did not actually differ in perceived warmth; and competent and anti-competent faces did 

not differ in perceived competence. Results indicated warmth was only perceived when 

varying competence and not when varying warmth. There was a significant difference on 
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ratings of perceived warmth when rating competent and anti-competent faces but not 

when rating warm and anti-warm faces.  

One explanation for the lack of support for the first hypotheses may lie in the 

methodology. The results from this study were observed using individual-level CIs. As a 

reminder, CIs are the classification images or the total average of all selected images for 

one participant. According to Imhoff and colleagues (2013), individual-level CIs tend to 

be nosier than group-level CIs.  Just as individual-level CIs are the average of all selected 

images for one participant, group level-CIs are the average of all selected images for all 

participants in one sample. If the group-level CI was utilized, this would generate only 

one image for 250 participants, and in the rater phase, participants would rate only one 

classification image. Whereas with the individual-level CIs, 250 participants will 

generate 250 classification images. In the present study, since we used the individual-

level classification images, they may have been too noisy for the raters to code 

accurately, which may have made it difficult for them to reliably perceive warmth and 

competence. A second explanation for the lack of support may be due to the pre-test. The 

pre-test phase is where the images were selected as base faces. One flaw of the pre-test 

phase is that the ratings for the faces were not significantly different from one another 

and, when averaging across the ratings, only two images of the 40 total images were rated 

in the direction of either warmth or competence. Thus, at the pre-test level, the faces 

might not have been sufficiently representative of the trait of interest, and therefore not 

adequate faces to use as base faces for the remainder of the reverse correlation study. 

Further, the competent and anti-competent faces that were generated in the generator 
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phase were found to differ significantly from one another in the rater phase on perceived 

warmth. Whereas warm and anti-warm faces did not differ at all on perceived warmth (or 

competence), this could point to evidence that the variables in the selected pre-test faces 

used as the base faces were confounded. That is, perhaps the faces that were selected 

were perceived as competent or incompetent but results from the rater phase indicate that 

warmth was also present between competent and anti-competent faces, making it unclear 

which traits were captured and accurately represented in the pre-test. Based on these 

results, it may mean that the two variables were confounded.  

A third explanation also includes the methodology, particularly relating to the 

generator phase. In some reverse correlation methodology studies the generator phase is 

designed to ask participants to visualize a person in a social group. For example, in 

Imhoff and colleagues’ (2013) study, participants were asked to select the image that 

looked more like a manager or nursery schoolteacher. In the present study, we asked 

participants to select the image that looked more like the trait of interest (i.e., warm or 

competent). Based on our null results, this can mean that participants might not actually 

be able to conceive meaningful visual representations of warmth or competence. What 

may be the stronger argument, however, is that individuals likely have working visual 

representations of women candidates which was neglected by prompting participants to 

rate the faces that looked more like the target trait (i.e., warmth and competence). The 

reason that the context of social groups is important in the design of this study is because 

previous research suggests that stereotypes about a group’s warmth seems to bias our 

visual representation of group members (Dotsch et al., 2008). If this is true, then 
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stereotypes may be more readily perceived when prompting the participant to think about 

groups instead of traits. 

The second research question asks whether perceived warmth and competence 

influence voter intentions. Hypothesis 2a states women’s faces that are perceived as 

warm will be less likely to receive votes. To examine this hypothesis, Pearson’s bivariate 

correlations were conducted to eliminate analyses inferring causality based on the first 

hypotheses null findings. Findings indicated that warmth and voter likelihood had a 

significant positive association with both competent and anti-competent faces. In the 

context of correlations, this means that faces that were perceived as warm were more 

likely to receive votes when they appear competent and when they appear anti-competent 

These findings are contrary to extant literature, which theorizes that women who are 

perceived as warm are less likely to receive votes (Holman et al., 2011). Previous 

literature posits that woman candidates who are perceived as warm are more likely to 

suffer lower voter likelihood. The underlying argument is that stereotypes such as 

warmth link women to the traditional homemaker role (Holman et al., 2011), while 

traditional male stereotypes, like toughness and aggression tend to be associated with 

leadership roles (e.g., Bauer, 2018; Holman et al., 2011; Prentice & Carranza, 2002). It is 

for this reason that feminine stereotypes are thought to create obstacles for women 

candidates, because they do not match the expectations voters hold for political leaders 

(Holman et al., 2011). Our results indicate that perceived warmth has a positive 

association with voter likelihood; this finding adds to the literature since many studies 

show that stereotypical feminine traits are less associated with voter likelihood (e.g., 



 

 
 46 

Bauer 2015b; Holman et al., 2011). Additionally, our results may indicate, like the 2018 

Midterm elections, that gender representation is changing when it comes to women in 

leadership roles. It is important to note, however, that more recent literature shows mixed 

findings when it comes to how stereotypes and counter-stereotypes impact women 

candidates (Bauer, 2015a, 2015b; Brooks, 2013; Dolan, 2013). The present results add to 

the body of mixed findings by indicating perceived warmth may not actually affect 

woman candidates negatively like past research has shown.  

Hypothesis 2b states that women’s faces that are perceived as competent will be 

more likely to receive votes. There was support for this hypothesis, in that that 

competence and voter likelihood had a significant positive association, which was found 

with all four faces: warm, anti-warm, competent, and anti-competent. These findings are 

in alignment with the prediction, based on previous research, that consistently shows 

competence in appearance as one of the most predictive traits of election outcomes when 

compared to other traits that are also deemed important by voters (e.g., Antonakis & 

Dalgas, 2009; Armstrong et al., 2010; Ballew & Todorov, 2007; Olivola & Todorov, 

2010a; Sussman et al., 2013; Todorov et al., 2005). In addition, recent research by Bauer 

(2017) found when highlighting counter-stereotypic traits as a strategy, including women 

emphasizing masculine trait competencies, evaluations of women candidates can 

improve. The purpose of including hypothesis 2 in the present study was both to replicate 

previous empirical research and to use reverse correlation methodology to identify which 

facial features, in appearance, are considered associated with perceived competence, and 

how these facial appearances affect voter likelihood. The third purpose was to determine 
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whether competence [and warmth] influences voter likelihood even when the faces are 

limited to strictly [hypothetical] women candidates. Although the second objective of this 

hypothesis could not be tested due to hypothesis 1’s null findings; the results indicate an 

important finding that replicates previous work and provide further evidence of the 

influence of competence when it comes to electoral outcomes.  

The third research question asks whether warmth and competence affect candidate 

likability. Hypothesis 3a states women’s faces that are perceived as warm will be rated as 

more likeable than competent faces. For warm faces and anti-warm faces there was no 

support in the present analyses of a significant association between warmth and 

likeability. There was, however, support for the predictions with competent and anti-

competent faces. That is, warmth and likeability were positively associated with both 

competent and anti-competent faces. Previous research indicates support for women 

candidates using warmth as a stereotypical trait strategy; they are viewed as more 

likeable by voters but lacking in crucial leadership qualities voters have for political 

leaders (Bauer, 2017; Holman et al., 2011). The lack of support for the hypothesis with 

warm and anti-warm faces, and the support with competent and anti-competent faces is 

quite surprising. One reason for this finding may be because competent faces and anti-

competent faces, as previously mentioned, differed in warmth ratings but not perceived 

competence. In this manner, it may be that initial ratings of competence in the pre-test 

were confounded with other traits such as warmth, or other similar traits on the same 

social dimensions as warmth (i.e., trustworthiness), thus increasing likeability.  
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Hypothesis 3b predicted that women’s faces perceived as competent will be rated 

as less likeable than warm faces. The rationale for this hypothesis includes competence as 

a stereotypical masculine trait. Contrary to predictions, there were significant positive 

associations between ratings of competence and likeability for all four faces. This finding 

is surprising since competency is traditionally viewed as a male stereotype, and existing 

research shows that women candidates tend to experience backlash on likeability (i.e., 

less likeability) when they emphasize counter-stereotypical masculine traits (Krupinov & 

Bauer, 2014). Our results may provide support that competency is one traditional male 

stereotype that can be valued in women candidates without evidence of backlash on 

likeability. 

The remaining results consist of exploratory research questions. The first 

exploratory research question asks whether perceived femininity or masculinity affect 

voting likelihood. Based on a review of existing empirical research (Olivola et al., 2012; 

Carpinella & Johnson, 2013; Carpinella et al., 2016) it seemed important to include 

perceptions of gender-typicality (i.e., femininity and masculinity) in the rater phase. 

Results indicated a reliable positive association between femininity and voter likelihood 

in that the more feminine the faces were considered the higher the voter likelihood. These 

results may be considered, in some respects, in alignment with, and in other respects 

contrary to, existing literature. The prior statement comes with an important caveat, 

which is that U.S. politics are gendered in nature, and evidence also points toward a 

political divide when it comes to gender and politics (Carpinella et al., 2016). For 

example, Olivola and colleagues (2012) show that women politicians were more often 
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considered to be Democrats when compared to male candidates. Further, the two parties 

are differentially gendered in that Republican women appear, by gender-typicality 

standards (rounder face, higher cheekbones, larger eyes), more feminine than Democratic 

women (Carpinella & Johnson, 2013a). Further, Carpinella and colleagues (2016) found 

that perceived gender-typicality predicted electoral success. Specifically, for real women 

candidates, the more gender-typical the candidates in the Republican Party were 

considered, the more likely they were to win their elections; on the other hand, for 

Democrats, women gender-typicality did not matter. The sample for the present study 

was largely Democrat and we suspect our results may be due to this disproportionate 

number of Democrat-identifying participants. Based on prior arguments, and findings by 

Carpinella and colleagues (2016), it appears that Republicans tend to lean more on 

gender-identifying cues because women gender-typicality seems to matter more to them. 

In real-life voting situations, Democrats tend to modify their answers depending on other 

cues (e.g., other aspects of race). In the lab, however, this tends to look a bit different for 

Democrats. That is, they tend to lean more on gender-identifying cues in the lab than they 

would in the real-world context. This seems especially relevant to the present study, as 

this experiment was not a real-life voting context, and both base face images in the 

present study were two Caucasian females. In this context, the participant had little to 

rely on from those images and no comparison (e.g., another gender, race, etc.). An 

additional explanation for the present study’s results that also supports this argument is 

that Democrats tend to advocate for socially liberal policies that aim to diminish gender 

disparities (Winter, 2010). Based on party values alone, it seems to make sense that a 
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majority Democrat sample would be more likely to vote for women candidates; hence, 

this study found a reliable association between ratings of femininity and voter likelihood.   

The next research question asks whether perceived warmth, competence, and/or  

femininity/masculinity vary by political party. Due to the sample break down, we did not 

group participants into Republican and Democrat for the analyses. Instead, participants 

were grouped as Democrats and non-Democrats. It is important to note that the grouping 

remained unequal in number. That is, of the resulting data, 156 participants (65%) 

identified as democrat; 17 (7%) as republican; 49 (23%) as independent; and 12 (5%) as 

other. Therefore, the total number of democrats was 156 and the total number of non-

democrats was 78. When breaking the sample down by faces, perceived warmth did not 

differ for Democrats and non-Democrats. When considering the full sample, ratings 

between democrats and non-democrats did differ. That is, non-democrats rated the faces 

as warmer than democrats. One possible explanation may be the level of importance of 

warmth for non-democrats. That is, it may not be as important for democrats to view 

women candidates as warm, whereas perceiving women candidates as warm might be 

more important for non-democrats. These results, however, appear contrary to existing 

research which states that Republican leaders tend to be associated with traditionally 

masculine stereotypes (i.e., strong leaders), whereas Democrats are typically seen as 

more compassionate and empathetic (e.g., Hayes, 2005; Merolla & Zechmeister, 2013; 

Winter, 2010). For differences in perceived competence between political parties, there 

were significant differences for ratings of competence between democrats and non-

democrats except for anti-warm faces. For anti-warm faces, there was a significant 
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difference in that non-democrats rated anti-warm faces as more competent than 

democrats. One possible explanation for the difference in perceived competence with 

anti-warm faces may be similar to perceived warmth, the level of importance the parties 

place on certain traits. It may be non-democrats value competence more than democrats. 

It may also be that non-democrats view competence as incompatible with warmth. It is 

important to note, however, that confidently concluding any explanation for the results 

examining differences between parties would be ambitious due to the large differences in 

values for the parties that were grouped into the “non-democrat” category (i.e., 

Republicans and Independents). Additionally, the very unequal total numbers of 

participants that comprise democrats and non-democrat groups cautions confident 

conclusions as well.  For these reasons alone, these findings may be spurious. An 

additional reason to be wary about these results is because the manipulation failed; 

therefore, it is difficult to conclude that these faces differ in the meaningful ways that 

were intended. Alternatively, there may be some truth to these results given the literature 

does consistently find party differences. Currently, however, there is not enough 

information from these results to draw strong conclusions. These findings, however, are 

an important line of research for future exploration. 

Chapter IV: Limitations and Future Directions 

There were some grave limitations of this study that must be considered. The first 

limitation of this study is temporal. Due to COVID-19, the study was, by necessity, 

forced to become an online study. In addition, data collection for the generator phase 

began the first quarter the University transitioned to a fully online format.  As a result, 
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participants were engaging in this study in their respective places of residence while in a 

state of physical lockdown for the first time in Modern history. As a result of the 

lockdown and campus closure, many students were displaced, and some were re-entering 

home environments while undergoing psychological distress for a variety of reasons 

(Copeland et al., 2021; Hasan & Bao, 2020). In addition, the generator phase was 

comprised of 770 trials with images that appeared very close (i.e., similar) to one another, 

not only within each trial, but also in each subsequent trial. The study required a great 

deal of attention to detail while commanding participants’ attention for 90 consecutive 

minutes. As a result, both the ability to focus and to make sound choices that accurately 

represented visual representations of stereotypes was likely severely impaired. Thus, the 

lack of support for the main hypotheses can likely be attributed, at least in part, to survey 

fatigue exacerbated by COVID-19.  In the future, I strongly suggest participants come 

into the laboratory to complete a 770-trial reverse correlation trial task. Since reverse 

correlation tasks are labor intensive, another way to garner more reliable results may be 

to offer greater incentives for participation in reverse correlation studies.  

There were also limitations in the methodology. The first methodological 

limitation to address is the pre-test, particularly noting that there were no tests of 

significance conducted to determine whether the ratings significantly differed from one 

another. Second, there was only one face per trait that was considered to present in the 

direction of the trait of interest. Future studies should run tests of significance for 

participants’ responses on the trait ratings. Further, researchers should ensure that images 

are rated strongly and reliably in the direction of the trait of interest. If faces are not 
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considered significantly different from one another and rated strongly in the trait of 

interest after the initial pre-test, then additional images should be selected from the 

database and added to another pre-test for participants to rate until images are considered 

salient and reliable in the traits of interest. An additional way to address the limitation of 

the pre-test in is to simply ask participants to select faces in the pre-test that look like 

women candidates instead of rating the faces on traits. In this way, researchers will be 

tapping into the stereotypes individuals hold of social groups instead of rating possibly 

ambiguous trait characteristics. The second methodological limitation to address is the 

matter of individual-level versus group-level classification images. Although some 

existing reverse correlation research cautions that group-level CIs are overpowered 

(Hutchings et al., 2021), future research should include both individual-level CIs and 

group-level CIs in the rater phase to determine how the two sets of analyses converge or 

differ (Todorov et al., 2008). 

A few final limitations that should be addressed in future research include 

diversity and a more representative sample. If there was support for the main hypotheses 

of this research study, future research was aimed at examining how warmth and 

competence are perceived in women’s faces of different races. That is, planned follow-on 

studies were aimed at including base faces of people of color to determine whether results 

converge and differ for these two traits. Future research should include a more diverse set 

of base faces in addition to simply identifying the two traits of interest. An additional 

limitation for this study was the unequal political party Ns. Future research should aim to 

recruit samples that are more representative of the United States population.  
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Future directions for this work should replicate both the research design and 

research question while addressing each of the limitations. Regardless of the lack of 

support for the main hypotheses, this work is the first to address whether warmth 

(stereotypic) and competence (counter-stereotypic) can be perceived in hypothetical 

women candidates’ faces through reverse correlation methodology. Because of this 

endeavor, there is much that can be gleaned from this study that both replicates and adds 

to the existing body of literature and that can inform future directions in research. 
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Table 1 
 
Descriptives and Correlations by Facial Trait 
 
Group    Variable        M(SD)     Compe-     Fem-     Knowledge     Leader     Likeable     Vote 
             tence        masc      
Warm    Warmth       2.78(1.94)        0.043       -0.014       0.020 0.055       -0.057 0.041 

Competence 3.68 (0.57)            -0.019     -0.339  0.604        0.442 0.479 
  Fem-masc    2.28(0.82)                -0.035 0.039         -0.209          -0.198 
  Knowledge 3.31(0.94)     0.542        0.312 0.435 

 Leader         3.36(0.79)               -0.527 0.614  
              Likeable    55.83(15.21)                   0.685 
              Vote          2.72(0.78)                      -- 
Anti-     Warmth       2.56 (1.56)     0.031      -0.020        -0.014 0.028        -0.008 0.085  
Warm   Competence 3.67 (0.57)         -0.120 0.227 0.437         0.559 0.522 
  Fem-masc.  2.77 (0.68)                     -0.018 0.042           -0.354        -0.206 
  Knowledge 2.93 (1.72)     0.425         0.249 0.259 

 Leader        2.68(0.81)              0.344 0.495  
              Likeable 52.08(16.88)        0.606 
              Vote           2.65(0.70)           --  
 
Compe- Warmth        3.37(4.57)      0.031          0.060     0.071  0.287         0.168 0.188 
tent  Competence 3.88(4.57)                  -0.264  0.668  0.536         0.603 0.522 
   Fem-masc   2.50(0.61)         -0.211   -0.193        -0.339         -0.225 
   Knowledge  3.37(0.80)       0.694         0.620         0.595 

  Leader         3.68(0.79)                                          0.480 0.687 
              Likeable     42.28(17.00)                     0.567 
              Vote             1.98(0.69)            -- 
 
Anti-     Warmth           2.85(0.64)    0.512   -0.187        0.409    0.305       0.546       0.434 
Compe- Competence   2.99(0.71)                 -0.209        0.660    0.553      0.612        0.494 
tent  Fem-masc      2.49(0.59)                                  -0.185         -0.170     -0.284      -0.268 
  Knowledge    3.34(0.77)          0.733       0.631       0.620 

 Leader           3.70(0.77)                 0.639       0.668 
              Likeable       43.07(16.09)                    - 0.104 
              Vote               1.96(0.70)                  --  
 
Note: r > .127, p <.05; r > .167, p < .01; r > .227
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Table 2  
 
Paired Samples Analyses Warm and Anti-Warm Faces 
 
 
   Mean     Std Dev S.E. Mean     Paired t-test 
           t value df Sig (two 

            tailed) 
 
 
TRAITS 
 
Warmth 
   Warm    2.78        1.94    0.13                1.49             237        0.14 
  
   Anti-warm   2.56        1.56   0.11 
 
Competent 
   Warm   3.68        0.61   0.04                 0.53           238  0.59 
   Anti-warm     3.67        0.57   0.04 
 
Fem-masc 
   Warm   2.28           0.82  0.05      3.52           238         0.00 
   Anti-warm    2.77       0.68            0.05     
 
Knowledge 
   Warm   3.31       0.94          0.06      0.13          235  0.90  
   Anti-warm   2.93       1.72          0.11 
  
Leader  
  Warm               3.37         0.79          0.05     0.53         236  0.59 
  Anti-warm             3.35         0.81          0.05 
 
Likeable 
  Warm             55.83             15.21  0.98     5.17        239            0.00 
  Anti-warm            52.09             16.88         1.09 
 
Vote  
  Warm               2.72        0.79           0.05     2.77           238          0.00 
  Anti-warm            2.65               0.71           0.05 
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Table 3  
 
Paired Samples Analyses Competent and Anti-Competent Faces 
 
 
    Mean     Std Dev S.E. Mean     Paired t-test 
        

                         t value df Sig (two 
            tailed) 

 
 
TRAITS 
 
Warmth 
     Competent             3.88           4.57              0.29                 3.53              238           0.00 
     Anti-competent      2.85      0.64    0.04       
              
Competent  
     Competent            2.99            0.72              0.05                  0.25             238           0.80 
     Anti-competent    2.98            0.71    0.05 
                    
           
Fem-masc         
    Competent   2.49      0.61 0.04     0.47              238           0.64 
    Anti-competent  2.48      0.59            0.04  
         
 
Knowledge 
    Competent   2.63     0.80  0.05     0.99            238     0.32 
    Anti-competent 2.66     0.77  0.05    
  
Leader 
    Competent   2.32     0.79  0.05     1.2               238     0.20 
    Anti-competent 2.28         0.78  0.05 
          
 
Likeable                          
      Competent  42.29    16.99           1.10   1.28           238            0.20 
      Anti-competent 43.07    16.09           1.04 
    
Vote                       
    Competent              1.98    0.69             0.04    1.18             238            0.11 
    Anti-competent       1.95    0.70             0.05 
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Figure 1 
 
 Original Warmth Image 
 

 
 
Note. Original “Warmth” Image from the Chicago Face Database (Ma et al., 2015).  
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Figure 2  
 
Warmth Reverse Correlation Trial 
 

 
 
Note. Example of reverse correlation trial for warmth with the random noise generation 
and the inverse. 
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Figure 3  
 
Warmth Classification Image  
 

 
 
Note. An individual-level CI warmth classification image. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
70 

Figure 4  
 
Original Competence Image 

 
  
 
Note. Original “competence” image the Chicago Face Database (Ma et al., 2015).  
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Figure 5 
 
Competence Reverse Correlation Trial 
 

 
 
Note.  Example of reverse correlation trial for competence with the random noise 
generation and the inverse. 
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Figure 6 
 
Competence Classification Image 
 

 
 
Note An individual-level CI competence classification image. 
 




