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Appendix A: Journal article 

This article was submitted to the “Journal of economic psychology” on 4 November 2015.  
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ABSTRACT 

 

Strong first impressions are created within a tenth of a second after seeing someone’s 

face for the first time. In business, where deals often need to be made with strangers 

in a relatively short period of time, creating favourable first impressions are of critical 

importance. There is little that a person can do to change their facial dimensions, but 

wearing of eyeglasses and - for men - growing of facial hair are easy ways in which 

one’s appearance may be altered. From the literature, trustworthiness and 

competence were identified as the most important attributes for success in business 

and this study endeavoured to experimentally measure the influence of wearing 

eyeglasses and growing facial hair on how these attributes are perceived. Photographs 

of men with different combinations of eyeglasses (no glasses, rimless glasses and 

rimmed glasses) and facial hair (clean shaven, chin beard and full beard) were 

presented to correspondents and their perception of the trustworthiness and 

competence of the person in the photograph were measured. Analysis of the results 

showed that perception of trustworthiness and competence were both most favourable 

when persons wear rimless glasses. For perceived trustworthiness a significant 

interaction effect were present between eyeglasses and facial hair. Correspondent 

demographics such as gender, race, language and age all had significant effects on 

perceived competence and trustworthiness, but effect sizes of these were small in 

comparison to that of the facial manipulations (facial hair and eyeglasses). 

 

 

Keywords: Trust, Competence, Facial hair, Eyeglasses, First perceptions 
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1. Introduction 

It is fascinating that humans, when meeting someone for the first time, will immediately 

make unconscious judgments about the person’s traits (such as trustworthiness, 

aggressiveness, likeability and competence) based on their appearance alone (Olivola 

& Todorov, 2010). Willis and Todorov (2006) found that people make trait inferences 

from the facial features of others within one tenth of a second. Interestingly, longer 

exposure to a face only made the observer more confident about their original 

judgments. It is also known that people’s judgments of trustworthiness are influenced 

on an unconscious level by the race of the person under evaluation (Stanley, Sokol-

Hessner, Banaji, & Phelps, 2011). The motivation for the proposed research is to 

determine the impact of facial feature judgments in a culturally diverse business 

context.  

It has been shown that people in the business world manipulate their own behaviour 

to manage the impressions of others (Kumra & Vinnicombe, 2010). The implication of 

the studies mentioned in the paragraph above, however, is that lasting first impressions 

are made by evaluation of facial features which leaves little room for behavioural 

impression management in short term interactions. Acknowledging that people cannot 

(barring some extreme medical procedures) transform their physical characteristics 

like race, gender and facial dimensions to change the way that they are initially 

perceived, the proposed study will focus on two elements that can be easily controlled 

but may still alter initial impressions. These are the presence and style of facial hair as 

well as the presence and style of eyeglasses. 

Dixson and Brooks (2013) found that facial hair had a strong influence on the socio-

sexual judgments that people make about men. Men with full beards are, for example, 

regarded as better parents while men with heavy stubble are perceived to be more 

attractive than those who are clean shaven or have full beards. It seems a logical 

conclusion that facial hair would also play a role in the way that men are perceived in 

a business context. Generally, men can fashion different styles of beards in only a few 

weeks which give them the ability to manipulate the first impressions others will have 

of them in a business interaction. Although literature provides some clues as to how a 

man could go about creating a desired first impression by fashioning their beard in a 
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particular way, it is not yet clear how this should be attempted to convey specific 

attributes that are important in business. 

Facial appearance can also be influenced by wearing eyeglasses. General stereotypes 

are that glasses make people look less attractive but more intelligent. Leder, Forster, 

and Gerger (2011) determined that face perception, recognition, distinctiveness as well 

as the attribution of stereotypes can be affected by wearing glasses. The type of 

glasses (full-rim or rimless) as well as the amount of face that is covered by the glasses 

were found to be variables that significantly influence how a person is perceived. It was 

confirmed that full-rim glasses did allow a person to be perceived as more intelligent 

and less attractive. Rimless glasses, in turn, made a person appear more trustworthy 

without diminishing their perceived attractiveness. The proposed study will attempt to 

determine how combinations of different types of eyeglasses and the styles of facial 

hair influence perceptions. 

2. Motivation 

2.1. Social capital theory and first impressions 

Social capital theory states that individuals can further their careers by establishing 

influential relationships. Individuals in the business world manipulate their own 

behaviour to manage the impressions of others with the purpose of accumulating social 

capital (Kumra & Vinnicombe, 2010). Impression management can be done in verbal 

and non-verbal ways (Magalhaes, 2014; Matsumoto & Hwang, 2011), but the strong 

influence that facial features have on perceptions of others means that it may be 

worthwhile to spend more energy on management of facial appearance to ensure that 

the desired attributes are projected.  

When social capital theory was first developed, face-to-face interaction was thought to 

be an essential requirement for the development of generalized trust and other pro-

social attitudes. It was therefore believed that electronic media such as television 

would potentially have a negative impact on development of social capital. A recent 

study by Hooghe and Oser (2015), however, found that there is a positive relationship 

between internet use and social capital indicators. As online interactions often involves 

information profiles with photos, it would seem that individuals that project themselves 

in a way that result in favourable first impressions would be in an advantaged position 

for the accumulation of social capital.  
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2.2. Personality at face value 

It has been known for quite some time that the amygdala (the part of the brain that 

plays an important role in the processing of emotional reactions and decision-making)  

reacts  to facial features and expressions on a subconscious level (Whalen et al., 

1998). Recently, it has been shown that the amygdala's processing of social cues in 

the absence of awareness may be more extensive than previously described 

(Freeman, Stolier, Ingbretsen, & Hehman, 2014) which means that decision-making 

such as deciding whether someone is to be trusted as a business partner might be 

strongly influenced by subconscious judgments based on the person’s facial features. 

In fact, Bonnefon, Hopfensitz, and Neys (2013) found that trustworthiness detection 

(based on facial features) in an economic interaction is an ability that are possessed 

in equal amount by people of all cognitive capacities. These findings are supported by 

Ewing, Caulfield, Read, and Rhodes (2014) who showed that children as young as five 

years of age use facial features to determine whether an adult may be trusted or not. 

It has even been shown that electoral success of political candidates can be predicted 

solely on their physical appearance (Leigh & Susilo, 2009; Olivola & Todorov, 2010). 

It turns out that in many cases the unconscious first impressions that result when a 

person is first exposed to someone’s facial features are valid.  Borkenau, Brecke, 

Möttig, and Paelecke (2009) found that people do have the ability to accurately 

perceive another person’s level of extraversion from facial photographs. Stirrat and 

Perrett (2010) systematically explored the validity of first impression judgments based 

on facial features. This was done using trust games where participants could 

collaborate for mutual financial gain or to exploit for greater personal gain. The study 

found that men with greater facial width (a testosterone-linked trait predictive of 

aggression) were more likely to exploit the trust of others. Other participants were less 

likely to trust male participants with wide (opposed to narrow) faces. 

It seems obvious that, except for facial features, the facial expression of a person on a 

photograph would also play an important role in how the person is perceived. Leikas, 

Verkasalo, and Lönnqvist (2013) showed that people can adjust their expression in 

different photographs to be perceived as extrovert, open, neurotic or non-

conscientious. It has also been shown that smiling can increase the level of 

cooperation between individuals (Scharlemann, Eckel, Kacelnik, & Wilson, 2001). 

Other attributes such as agreeableness could not be influenced by facial expression. 
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Nurmoja and Bachmann (2014) specifically determined whether facial expressions 

could mask initial perceptions that are normally formed in reaction to unalterable facial 

features. Photographs of neutral, happy and serious faces of the same individuals were 

assessed to determine certain personal attributes. It was found that certain perceived 

attributes such as trustworthiness remained consistent when measured as responses 

to photographs containing different facial expressions.  

Specific facial features that are used by the brain to determine trustworthiness such as 

the facial-width ratio mentioned above can be manipulated using computer graphics to 

control attributions such as trustworthiness (Petrican, Todorov, & Grady, 2014; 

Todorov, Olivola, Dotsch, & Mende-Siedlecki, 2015). Unfortunately, a person looking 

for a way to accumulate social capital by managing their impressions of others cannot 

(short of plastic surgery) change their facial ratios. Even changing their facial 

expressions cannot significantly change others’ first impressions of them. It would 

therefore make sense to investigate the influence of other techniques that may change 

facial appearance and accordingly also others’ perceptions. 

2.3. The role of facial hair in personal impressions 

It has been known for some time that facial hair influences how a person is perceived 

(Wogalter & Hosie, 1991). The length and type of male facial hair influences females’ 

judgment of the male’s traits (Neave & Shields, 2008). Specifically, males with a light 

beard were considered most dominant while those with a full beard were seen as more 

masculine, aggressive and socially mature. Light stubble were viewed as most 

attractive and were preferred by women for both long-term and short term 

relationships. More recently it was found that level of facial hair (such as clean shaven, 

stubble or full beard) altered both male and female observers’ judgment on matters 

such as health and parenting ability (Dixson & Brooks, 2013).  

Interestingly, while bearded men were perceived as better parents by Dixson and 

Brooks (2013), a study was conducted by Conti and Conti (2004) to find out if criminal 

defendants are generally perceived as having facial hair. Participants were shown 

photographs of two men with similar appearance except that one of the men had facial 

hair. Participants were asked to choose which of the two men they thought was the 

defendant in a rape case and 78% of the participants chose the photograph of the man 

with facial hair. In the second part of the study participants were asked to draw the face 
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of a criminal offender. This time 82% of the drawings depicted a man with some form 

of facial hair. This seems to indicate that facial hair has strong and sometimes 

conflicting influences on the perception of an individual’s personal attributes.  

2.4. The role of eyeglasses on the perception of personality 

The way in which eyeglasses changes the perceptions about a person has been 

studied for a long time (Manz & Lueck, 1968; Thornton, 1944). Over the years some 

stereotypes about wearers of eyeglasses have emerged, e.g. wearers of eyeglasses 

are generally introverted. Borkenau (1991) conducted a study to determine the validity 

of some of these stereotypes. It was found that persons who wear eyeglasses were 

indeed less extraverted and less open to experience. Stereotypes of eyeglasses start 

at a young age  (Jellesma, 2013) and although stereotypes of those who wear glasses 

are mostly negative, children perceive other children that wear glasses as more 

intelligent.  

Brown, Henriquez, and Groscup (2008) investigated how the presence of eyeglasses 

would influence juror decisions. Participants were shown a photograph (one version of 

the photograph where the person did not wear glasses and another were the person 

did wear glasses) of the “defendant”. The incidence of guilty verdicts were less for the 

photograph in which the person did wear glasses.   

Children who wear glasses appear to be more intelligent and honest than their peers 

(Walline et al., 2008) and these perceived traits endure into adulthood and seem to 

depend on the type of glasses that a person wears. Individuals with rimless eyeglasses 

were found to be perceived as more honest while those with full-rim glasses 

corresponded with decreased attractiveness and increased intelligence  (Leder et al., 

2011). 

2.5. The influence of race on perceptions 

Upon seeing a face, racial category membership is automatically encoded in the brain 

(Ito & Senholzi, 2013). Event-related brain potentials measured by Ito and Urland 

(2003) suggested that this racial categorisation processing occurs within around 120 

millisends after seeing a face. This rapid subconscious encoding of racial in-group and 

outgroup distinctions affects a range of ensuing racially biased behaviours.  
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It is well known that race has a notable influence on perceived personal attributes of 

others such as leadership abilities (Festekjian, Tram, Murray, Sy, & Huynh, 2014) 

credibility (Hong & Len-Riós, 2015) and trustworthiness (Boyas & Sharpe, 2010; 

MacDonald & Stokes, 2006; Rudolph & Popp, 2010; Smith, 2010). The impact of race 

on perceptions of trustworthiness also holds true in the context of economic 

interactions (Stanley et al., 2011).  

In addition to biases in perceived attributes, the proposed study may also be impacted 

by the fact that individuals are capable of more accurately recognizing faces of their 

own race than faces from other races, a phenomenon known as the other-race effect 

(Horry, Cheong, & Brewer, 2015). 

2.6. Research questions 

It has been established that social capital needs to be accumulated to enhance one’s 

career opportunities. Individuals manipulate their behaviour to manage the 

impressions of others in the quest to accumulate social capital, but in many situations 

(e.g. a prospective client first sees a photo of the person they will deal with on the 

company’s website) first impressions cannot be manipulated by behaviour, but rather 

depends on facial appearance.  

The research question is to find out if and how different combinations of facial hair 

styles and types of eyeglasses influence the perception of key personal attributes (to 

be identified under the subsequent section of this document) that are associated with 

favourable economic interactions.  

3. Methods 

The aim of the study was to determine the effect of manipulating facial appearance by 

combinations of facial hair styles and types of eyeglasses on the initial perceptions of 

others. As literature shows that first impressions are a powerful unconscious process, 

it makes sense to measure this in a way that will preserve the initial impressions that 

manifests itself in the unconscious mind. If this process is not carefully controlled, the 

data could become contaminated by conscious modifications from participants who 

change their responses to be more socially acceptable (e.g. by moderating their initial 

perceptions when participants realise that their initial perceptions was influenced by 

stereotypes of race, gender or age to avoid a feeling of guilt). For this reason, 
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anonymity was key in obtaining truthful responses.  Secondly, participants had to be 

able to communicate their impressions with as little interference from their conscious 

minds as possible. For this reason participants was urged to react on their initial 

impressions without first having to verbalise or justify reasons for their choices. 

3.1. Experimental design 

Six men of different racial backgrounds (two black, two white and two Indian) were 

photographed for the study. With regards to facial hair, three photographs were taken 

of the face of each person under evaluation. Three styles of facial hair were used for 

each person, namely clean shaven (left panel), chin beard (middle panel) and full beard 

(right panel). The persons whose faces were used for the photographs were asked to 

grow a full beard for a period of six weeks. All the photographs were taken on the same 

day. The full beard was photographed first, after which the person was asked to shave 

off a part of his beard so that only the chin beard remained. After photographing the 

chin beard, the person had to shave clean before the final photograph was taken.   

For each facial hair condition, two additional photographs were created to evaluate the 

effect of rimless and rimmed eyeglasses which resulted in a total of nine variations per 

person as shown in Table 1 below. For each facial hair condition one set of three 

photographs were of the person without any glasses. A second set of three 

photographs were of the person wearing rimless glasses and finally a set of three 

photographs of the person wearing full-rim glasses.  

To minimise the risk of introducing unwanted variables that could influence the 

outcome of the experiments, all photographs were taken in similar lighting conditions 

and in front of a similar background. 
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3.2. Experimental procedure 

For this study, data could be measured in one of several possible ways. The simplest 

way might be to present one photograph at a time and then ask the participant to rate 

certain attributes (these will be discussed in a paragraph below) of the person in the 

photograph on a Likert scale. For example, one of the statements may be: “If you lend 

money to this person, he will pay back the loan on time.” (On a scale between 1 and 7 

where 1 corresponds to “very unlikely” and 7 to “very likely”).  

Another procedure that could be followed is to show participants a number of faces at 

the same time and ask them to rank the faces according to a specified attribute. In this 

case the question could be, for example: “If you lent money to the individuals in the 

photograph, who would be most likely to pay back the loan?” (Select the person most 

likely to pay back the loan first and then the person second most likely to pay back the 

loan and continue until all photographs have been selected. This method has the 

advantage that it does not provide the participant an option to give a neutral response.  

A ranking procedure would need too many repetitions to obtain a balanced sample 

(e.g. if photographs of six individuals were presented on each trial and for each person 

nine conditions were available, 10 077 696 repetitions would need to be done to ensure 

that all possible combinations have been presented once). For this reason, the first 

option (rating photographs individually on a Likert scale) was chosen for the present 

study. 

3.3. Attributes under study 

Personality is often described using the five-factor model (Digman, 1990) which divides 

personality into five broad categories namely openness, conscientiousness, 

extraversion, agreeableness, and neuroticism. Judge, Higgins, Thoresen, and Barrick 

(1999) found that conscientiousness (which is linked to self-discipline) is positively 

correlated with success in business while neuroticism (tendency to easily experience 

unpleasant emotions such as anxiety or anger) is negatively correlated to success. 

Each of the broader personality categories can be subdivided into several personal 

attributes. Attributes that are deemed important in business may include 

trustworthiness, leadership abilities, competitiveness, integrity, ambition, adaptability, 

how organised a person is, competency, attention to detail, consistency, level of 
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education, communication skills, level of confidence, enthusiasm, resourcefulness, 

sense of humour, commitment, decisiveness and focus. 

For the purpose of the present study, the perceived attributes that strongly influence 

individuals’ choices in economic interactions had to be measured. Oesch and 

Murnighan (2003) found that judgments of competence and trustworthiness had strong 

effects on how individuals chose to distribute economic resources to others and as 

such the influence of facial hair and eyeglasses on the perception of these two 

attributes were measured. Trustworthiness has sometimes been described as a 

combination of different dimensions, namely integrity, benevolence and competence 

(Yu, Saleem, & Gonzalez, 2014). For the present study, trustworthiness were defined 

to be synonymous with integrity while competence were measured separately.  

For each of these two attributes, a statement about the person in the photograph was 

displayed and the participant had to rate how likely they believe the statement to be 

true (as was described in the previous subsection). To control for any unwanted effects 

that may arise because of the way a specific statement was posed, three statements 

(presented to participants at random) were used for measurement of each of the 

perceived attributes.  

Statements were chosen to be as generic as possible so that it might apply to the 

general population. For the purpose of this study, statements needed to speak to the 

broad question of “Does this person have integrity?” The first statement tests whether 

a person can be trusted with your money. The second statement tests if the person 

handles money in an honest way and the last statement aims to test for trustworthiness 

without involving the concept of money. The three statements that were used for 

measurement of perceived trustworthiness are listed below. 

• If you lend money to this person, he will pay back the loan on time. 

• If this person realised that he received too much change after paying at the till 

he would return the additional money. 

• If this person made a verbal business agreement with you, he would honour the 

agreement. 

 

Perceived competence were measured using three generic statements speaking to the 

broad question of “Is this person good at what he does?” The first statement tests 
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whether the person recently won an award for professional excellence. The second 

statement do not refer to an award, but simply measures whether the person was one 

of the top performers in his class. The final statement is more direct and asks if the 

person is viewed as highly competent by his colleagues. The three statements that 

were used for measurement of perceived competency are listed below. 

• This person recently won an award for professional excellence.  

• This person was one of the top performers of his class in business school.  

• This person is viewed by his colleagues as being highly competent. 

3.4. Control of nuisance variables 

It was expected that extraneous variables (e.g. age, gender or race/ethnicity) might 

impact the dependent variables measured in this study. Information such as age group, 

gender, race/ethnicity, home language, sexual orientation and religion were recorded 

for every participant. A multi-factor ANOVA with all of these as treatment factors would 

indicate which of these factors had large effects on the measured data.    

3.5. Experimental interface 

The experiment was conducted in the form of an online survey. When a participant 

clicked on the web link to the survey the participant was directed to an information 

page with basic instructions on how to complete the survey. Participants were then 

asked to provide the information specified above to assist in the analysis of the data (it 

was communicated clearly that participants will remain completely anonymous).  

Each of the six faces were displayed one at a time (in random order) and the participant 

was asked to rate the person in the photograph according to the attributes described 

above. The particular photograph of each face was randomly selected (with equal 

probability) to be one of the nine different permutations described above.  

3.6. Sampling method and size 

As it had been shown by Bonnefon et al. (2013) that facial feature judgment is 

possessed by all individuals in an equal amount, the assumption was made that the 

relevant population consists of all people who are involved in any form of decision 

making on economic transactions (deciding to buy goods or services). The aim was 

thus to obtain a large sample from the general population. 
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3.7. Limitations of the study 

This study measured first impressions of participants that were shown photographs of 

faces with different types of facial hair and eyeglasses. While first impressions that are 

generated upon the first visual exposure to a face result in strong and lasting judgments 

about a person (Willis & Todorov, 2006), verbal interactions and non-verbal 

communication such as body posture, eye contact, gestures and touch also play an 

important role (Magalhaes, 2014; Teodorescu, 2013) that was not measured in this 

study. As a great number of factors will contribute to first impressions in a real world 

situation, the findings of the proposed study will be especially applicable in situations 

where people are forced to make judgments with only a photograph at their disposal. 

These situations do exist, e.g. choosing a consultant from available photographs on a 

website or choosing which real estate agent to phone when interested in a property.  

4. Results and discussion 

4.1. Analysis approach 

Data obtained from the Likert scale are not interval data as it cannot be shown that, for 

example, the perceptual difference between a rating of three and four is the same as 

that between eight and nine. Also, a five out of ten score may be interpreted differently 

by different participants. It is customary, however, to treat data from the Likert scale as 

interval data and the use of parametric statistics on Likert scale data has been shown 

to be robust (Norman, 2010). 

4.2. Primary analysis 

A total of 1241 correspondents completed the experiment in full resulting in 7446 

unique data points for each of the perceived attribute measurements. Perceived 

competence and trustworthiness were analysed separately using multi-factor ANOVAs 

with treatment factors of facial manipulation (9 combinations of glasses and facial hair), 

respondent language, respondent religion, respondent sexual orientation, respondent 

race, respondent age and respondent gender. The question number that was used for 

measurement were also included as a treatment factor to determine the amount of 

systematic variation caused by differences in these questions.  

The results of the multi-factor ANOVAs for perceived competence and perceived 

trustworthiness are tabulated in Table 2 and Table 3 respectively. The between groups 
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design allows the effect size to be gauged directly from the treatment sum of squares. 

It could be expected that the greatest variation in the data would be caused by 

respondent scaling differences (the use of a subjective Likert scale) and for this reason 

an additional column (% of explained systematic variation) was added to the tables to 

give an indication of the effect size relative to all of the other treatment factors. From 

this it is clear that the effects of facial manipulations were dominant for both perceived 

competence (55.57%) and perceived trustworthiness (43.41%). Interestingly, all of the 

treatment factors had a small but significant (p<0.005) influence on perceived 

competence. All treatment factors except for sexual orientation also significantly 

influenced perceived trustworthiness. 

For both perceived competence and trustworthiness significant differences existed 

between the questions that were used to gauge perception. Although the mean scores 

of different questions did fluctuate, there were no significant differences between the 

ranking order of glasses or facial hair styles between the different questions and as 

such the average scores for the three questions were used throughout.  

Table 2. Perceived competence 

Source 
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Facial manipulation 
(glasses and facial 

hair)  325.8 55.57% 8 40.7 18.44 <0.0001 
Respondent 

language  43.1 7.35% 5 8.6 3.90 0.0016 
Respondent 

religion  41.6 7.10% 6 6.9 3.14 0.0045 

Respondent sexual 
orientation  14.7 2.51% 1 14.7 6.64 0.01 

Respondent racial 
group  27.3 4.66% 3 9.1 4.11 0.0063 

Respondent age 
group 47.9 8.17% 6 8.0 3.61 0.0014 

Respondent 
gender  10.9 1.86% 1 10.9 4.93 0.0264 

Question number  75.0 12.79% 2 37.5 16.98 <0.0001 

Error  16369.1  7413 2.2   

Total  17009.0  7445    
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Table 3. Perceived trustworthiness 

Source 
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Facial manipulation 
(glasses and facial 

hair) 200.9 43.41% 8 25.1 10.63 <0.0001 
Respondent 

language 84.7 18.30% 5 16.9 7.17 <0.0001 
Respondent 

religion 31.3 6.76% 6 5.2 2.21 0.0394 

Respondent sexual 
orientation 1.3 0.28% 1 1.3 0.57 0.4519 

Respondent racial 
group  36.6 7.91% 3 12.2 5.15 0.0015 

Respondent age 
group 47.2 10.20% 6 7.9 3.33 0.0028 

Respondent 
gender 23.8 5.14% 1 23.8 10.07 0.0015 

Question number  37.0 7.99% 2 18.5 7.82 0.0004 

Error  17520.6  7413 2.4   

Total  18085.4  7445    

 

4.3. Interactions between eyeglasses and facial hair conditions 

The main purpose of using a full set of eyeglasses and facial hair style combinations 

in the experiment was to determine whether the influence of  eyeglasses and those of 

facial hair are orthogonal or if there are interactions between the two conditions, e.g. 

are certain attributes affected by eyeglasses, but only if the person wears a full beard? 

To find an answer to the question posed above the facial manipulation factor were 

subdivided into two different groups named type of glasses and facial hair. Additional 

multi-factor ANOVAs were set up to determine the significance of the interaction 

between the glasses and facial hair factors. The results of these ANOVAs for perceived 

competence and trustworthiness are tabulated in Table 4 and Table 5 respectively.  
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Table 4. Perceived competence 

Source  
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Glasses  254.1 79.54% 2 127.0 56.61 <0.0001 

Facial hair  44.9 14.05% 2 22.4 10.00 <0.0001 

Glasses*Facial hair  20.5 6.41% 4 5.1 2.28 0.0581 

Error  16692.0  7437 2.2   

Total  17009.0  7445    

 

 

Table 5. Perceived trustworthiness 

Source  
Sum 
Sq. 

% of 
explained 
systematic 
variance d.f. 

Mean 
Sq. F p 

Glasses  138.2 69.10% 2 69.1 28.74 <0.0001 

Facial hair  31.9 15.95% 2 16.0 6.64 0.0013 

Glasses*Facial hair  29.9 14.95% 4 7.5 3.11 0.0145 

Error  17887.5  7437 2.4   

Total  18085.4  7445    

 

For perceived competence the interaction between the glasses and facial hair factors 

were not significant (p=0.0581). For perceived trustworthiness, however, a significant 

(p<0.05) interaction effect were observed. On average, the relative effect size of the 

glasses factor were large (around 80% for perceived competence and 70% for 

perceived trustworthiness) in comparison to that of facial hair and interaction effects. 

This is an encouraging finding as it requires considerably less effort to change 

eyeglasses than to cultivate a new style of facial hair.  

4.4. Individual results 

It was shown in the previous subsections that the facial manipulations (eyeglasses and 

facial hair) had a significant influence on perceived competence and trustworthiness 

and that the effect size was large relative to the other factors that were considered. 

The obvious question that arises from those findings is whether specific combinations 

of eyeglasses and facial hair can be identified that lead to improvements in first 
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perceptions of competence and trustworthiness over a range of different persons. The 

data pertaining to the individuals in the photographs that were used for the experiment 

are shown in Figs. 1 and 2 for perceived competence and trustworthiness respectively. 

Fig. 1. Summary figure of the results signifying the effect of different combinations of 
eyeglasses and facial hair styles on perceived competence. Higher scores indicate 
more favourable perceptions. 
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Fig. 2. Summary figure of the results signifying the effect of different combinations of 
eyeglasses and facial hair styles on perceived trustworthiness. Higher scores indicate 
more favourable perceptions. 
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naturally less trustworthy than someone else may be perceived as more trustworthy 

than the other person if his face is complemented by an optimal choice of facial hair 

and eyeglasses.   

To assist in identifying trends that span over the different participants the different 

conditions for eyeglasses and facial hair were ranked in order from most favourable 

(1) to least favourable (3) for each of the participants for perceived trustworthiness 

(Table 6) and competence (Table 7). Superscripts indicate the conditions that were 

significantly different (p<0.05) according to a post hoc Tukey-Kramer test (a condition 

ranked first that is significantly different from the condition ranked third will have a 

superscript containing a “3”). 

 

Table 6. Perceived trustworthiness rankings for each of the participants 

Glasses 

Ranking P1 P2 P3 P4 P5 P6 

1 Rimless Rimmed Rimless 3 Rimless 3 Rimmed Rimless 3 

2 Rimmed Rimless Rimmed 3 Rimmed 3 Rimless Rimmed 3 

3 
No 
glasses 

No 
glasses 

No glasses 
1,2 

No glasses 
1,2 

No 
glasses 

No glasses 
1,2 

Facial hair 

Ranking P1 P2 P3 P4 P5 P6 

1 Chin 3 Shaven Shaven Chin Full 3 Chin 2,3 

2 Shaven 3 Chin Chin Shaven Shaven 3 Shaven 1 

3 Full 1,2 Full Full Full Chin 1,2 Full 1 

 

 

Table 7. Perceived competence rankings for each of the participants 

Glasses 

Ranking P1 P2 P3 P4 P5 P6 

1 Rimless Rimless 3 Rimless 3 Rimless Rimless 3 Rimless 3 

2 Rimmed Rimmed 3 Rimmed 3 Rimmed Rimmed Rimmed 3 

3 
No 
glasses 

No glasses 
1,2 

No glasses 
1,2 

No 
glasses 

No 
glasses 1 

No glasses 
1,2 

Facial hair 

Ranking P1 P2 P3 P4 P5 P6 

1 Chin 2,3 Shaven Chin Chin Shaven 3 Chin 2,3 

2 Shaven 1 Chin Shaven Shaven Full 3 Shaven 1 

3 Full 1 Full Full Full Chin 1,2 Full 1 
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4.5. Comparison with previous studies 

The present study differs from previous studies in that both facial hair and eyeglasses 

were systematically manipulated for each face in the study. This allowed analysis to 

determine not only the direct effects of eyeglasses and facial hair on perceived 

attributes, but also interaction effects between facial hair and eyeglasses. A significant 

interaction effect between eyeglasses and facial hair was observed for perceived 

trustworthiness, indicating that the effects of eyeglasses and facial hair on perceived 

trustworthiness are not orthogonal.  

Leder et al. (2011) found that wearing of full-rimmed glasses made an individual look 

less attractive, but more intelligent while rimless glasses increased perceived honesty. 

It seems a logical conclusion that perceived competence would be closely correlated 

with perceived intelligence and so one might have expected full-rimmed glasses to 

result in higher perceived competence and rimless glasses to result in higher perceived 

trustworthiness. Somewhat surprisingly, rimless glasses resulted in higher perceived 

competence scores than full-rimmed glasses for all of the faces in the study. One 

possible explanation for this is that the negative effect of diminished attractiveness 

caused by full-rim glasses outweighs the positive effect of increased perceived 

intelligence in judgment of competence (Praino, Stockemer, & Ratis, 2014). 

The literature on the effect of facial hair on perceptions of attributes are somewhat 

ambiguous. Facial hair could result in a more positive perception of a person as 

demonstrated by Dixson and Brooks (2013) who found that both men and women 

perceived men with full beards as having the best parenting abilities. In contrast, Conti 

and Conti (2004) demonstrated that people also associate facial hair with criminality 

while Herrick, Mendez, and Pryor (2015) found that facial hair could result in a 

decreased number of votes for politicians. In line with the contrasting findings from 

literature, the present study do not provide a clear answer to which style of facial hair 

would result in the most favourable first impressions. The present data indicates that 

facial hair does have a significant influence on perceived trustworthiness and 

perceived competence, but while wearing rimless glasses produce more favourable 

perceptions overall the best choice of facial hair style depends on the individual. The 

situation is, however complicated by the fact that the same style of facial hair would 
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not necessarily produce the most favourable results for both competence and 

trustworthiness. For example, P5 was perceived as most trustworthy with a full beard, 

but most competent when clean shaven. A good initial strategy for men who are unsure 

about which style of facial hair to adopt would probably be to wear rimless glasses on 

a clean shaven face as De Souza, Baião, and Otta (2003) found a general trend that 

men attending job interviews with facial hair were less likely to be hired. 

While the results of the present study indicate that first perceptions can be improved 

by the correct choice of eyeglasses and facial hair style it should be kept in mind that 

many factors that might play an important role in influencing first perceptions in real life 

interactions was kept constant in the experiments of this study. Non-verbal 

communications such as facial expressions, eye contact, body posture and gestures 

may all have a significant influence on first perceptions when meeting someone face 

to face for the first time (Teodorescu, 2013). While photographs used in the present 

study contained only faces, the first perceptions of others may also be influenced 

strongly by attire. Howlett, Pine, Orakçioǧlu, and Fletcher (2013) found that small 

changes in clothing choice of a man can result in significant differences in perceived 

attributes. Finally, it is also important to keep in mind that, while favourable first 

perceptions can open up many doors, people learn from experience and if your 

behaviour contrasts with persons’ initial impressions they will adapt their impressions 

to be in line with your behaviour (Yu et al., 2014). 

5. Conclusion 

The aim of this research was to investigate whether combinations of different types of 

glasses and styles of facial hair influence how attributes that are important in economic 

interactions are perceived. A number of conclusions may be drawn from the results of 

this study. Firstly, while factors such as race, gender and age of correspondents all 

had a significant influence on perceived attributes, the combined effect of facial hair 

style and eyeglasses was found to be much larger than any of the aforementioned 

factors. Secondly, data that were measured in this study showed that perceived 

trustworthiness and perceived competence are most favourable when wearing rimless 

glasses and least favourable when not wearing any glasses at all. Thirdly, a significant 

interaction effect exists between type of eyeglasses and facial hair style for perceived 

trustworthiness. Finally, the style of facial hair also has a significant influence on 
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perceived trustworthiness and perceived competence, but the optimal choice of facial 

hair seems to be person specific. A full beard generally resulted in least favourable first 

perceptions while some individuals are perceived more favourably with chin beards 

and others when clean shaven.  

The findings from this study can be condensed as follows: by wearing rimless 

eyeglasses and (in most cases) not growing a full beard, men make significantly more 

favourable first impressions in economic interactions.  
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Appendix E: Expanded literature review and methodology 

1. Literature review 

Background and purpose of the study 

It is fascinating that humans, when meeting someone for the first time, will immediately 

make unconscious judgments about the person’s traits (such as trustworthiness, 

aggressiveness, likeability and competence) based on their appearance alone (Olivola 

& Todorov, 2010). Willis and Todorov (2006) found that people make trait inferences 

from the facial features of others within one tenth of a second. Interestingly, longer 

exposure to a face only made the observer more confident about their original 

judgments. It is also known that people’s trustworthiness judgments are influenced on 

an unconscious level by the race of the person under evaluation (Stanley, Sokol-

Hessner, Banaji, & Phelps, 2011). The motivation for the proposed research is to 

determine the impact of facial feature judgments in a culturally diverse business 

context. 

It has been shown that people in the business world manipulate their own behaviour 

to manage the impressions of others (Kumra & Vinnicombe, 2010). The implication of 

the studies mentioned in the paragraph above, however, is that lasting first impressions 

are made by evaluation of facial features which leaves little room for behavioural 

impression management in short term interactions. Acknowledging that people cannot 

(barring some extreme medical procedures) transform their physical characteristics 

like race, gender and facial dimensions to change the way that they are initially 

perceived, the proposed study will focus on two elements that can be easily controlled 

but may still alter initial impressions. These are the presence and style of facial hair as 

well as the presence and style of eyeglasses. 

Dixson and Brooks (2013) found that facial hair had a strong influence on the socio-

sexual judgments that people make about men. Men with full beards are, for example, 

regarded as better parents while men with heavy stubble are perceived to be more 

attractive than those who are clean shaven or have full beards. It seems a logical 

conclusion that facial hair would also play a role in the way that men are perceived in 

a business context. Generally, men can fashion different styles of beards in only a few 

weeks which give them the ability to manipulate the first impressions others will have 
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of them in a business interaction. Although literature provides some clues as to how a 

man could go about creating a desired first impression by fashioning their beard in a 

particular way, it is not yet clear how this should be attempted to convey specific 

attributes that are important in business. 

Facial appearance can also be influenced by wearing eyeglasses. General stereotypes 

are that glasses make people look less attractive but more intelligent. Leder, Forster, 

and Gerger (2011) determined that face perception, recognition, distinctiveness as well 

as the attribution of stereotypes can be affected by wearing glasses. The type of 

glasses (full-rim or rimless) as well as the amount of face that is covered by the glasses 

were found to be variables that significantly influence how a person is perceived. It was 

confirmed that full-rim glasses did allow a person to be perceived as more intelligent 

and less attractive. Rimless glasses, in turn, made a person appear more trustworthy 

without diminishing their perceived attractiveness. The proposed study will attempt to 

determine how both the type of eyeglasses and the style of facial hair influence 

perceptions. 

Problem statement 

Measure and analyse the role that different combinations of facial hair and eyeglasses 

have in the formation of first impressions in a multi-racial business context. 

Core Articles  

Willis and Todorov (2006) showed that an observer unconsciously makes lasting 

judgments about the traits of a new acquaintance in less than a second. This is a 

core article that has sparked much further research (the article has been cited more 

than 370 times).  

Stirrat and Perrett (2010) systematically explored the validity of first impression 

judgments based on facial features. This was done using trust games where 

participants could collaborate for mutual financial gain or to exploit for greater personal 

gain. The study found that men with greater facial width (a testosterone-linked trait 

predictive of aggression) were more likely to exploit the trust of others. Other 

participants were less likely to trust male participants with wide (opposed to narrow) 

faces. This article establishes a base for facial feature judgments in a business context. 
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Kumra and Vinnicombe (2010) conducted a study in which they found out that women 

knew that they had to accumulate social capital to further their careers. It was also 

found that woman generally used perception management techniques to achieve this. 

This article provides a link between social capital theory and management of first 

impressions.  

Social capital theory and first impressions 

Social capital theory states that individuals can further their careers by establishing 

influential relationships. Individuals in the business world manipulate their own 

behaviour to manage the impressions of others with the purpose of accumulating social 

capital (Kumra & Vinnicombe, 2010). Impression management can be done in verbal 

and non-verbal ways (Magalhaes, 2014; Matsumoto & Hwang, 2011), but the strong 

influence that facial features have on perceptions of others means that it may be 

worthwhile to spend more energy on management of facial appearance to ensure that 

the desired attributes are projected.  

When social capital theory was first developed, face-to-face interaction was thought to 

be an essential requirement for the development of generalized trust and other pro-

social attitudes. It was therefore believed that electronic media such as television 

would potentially have a negative impact development of social capital development. 

A recent study by Hooghe and Oser (2015), however, found that there is a positive 

relationship between internet use and social capital indicators. As online interactions 

often involves information profiles with photos, it would seem that individuals that 

project themselves in a way that result in favourable first impressions would be in an 

advantaged position for the accumulation of social capital.  

Personality at face value 

It has been known for quite some time that the amygdala (the part of the brain that 

plays an important role in the processing of emotional reactions and decision-making)  

reacts  to facial features and expressions on a subconscious level (Whalen et al., 

1998). Recently, it has been shown that the amygdala's processing of social cues in 

the absence of awareness may be more extensive than previously described 

(Freeman, Stolier, Ingbretsen, & Hehman, 2014) which means that decision-making 

such as deciding whether someone is to be trusted as a business partner might be 
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strongly influenced by subconscious judgments based on the person’s facial features. 

In fact, Bonnefon, Hopfensitz, and Neys (2013) found that trustworthiness detection 

(based on facial features) in an economic interaction is an ability that are possessed 

in equal amount by people of all cognitive capacities. These findings are supported by 

Ewing, Caulfield, Read, and Rhodes (2014) who showed that children as young as five 

years of age use facial features to determine whether an adult may be trusted or not. 

It has even been shown that electoral success of political candidates can be predicted 

solely on their physical appearance (Olivola & Todorov, 2010). Facial features that 

cause specific perceptions about certain personal attributes are predictable and 

models have been developed to construct faces with specific attributes by changing 

the shape, form and positions of eyebrows, eyes, cheekbones and mouths. Figure 1 

shows an example of an extraverted face (left) and introverted face (right) generated 

using a model by Todorov and Oosterhof (2011). 

Figure 1. Example of an extraverted face (left) and introverted face (right) taken from 

Todorov and Oosterhof (2011). 
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It turns out that in many cases the unconscious first impressions that result when a 

person is first exposed to someone’s facial features are valid.  Borkenau, Brecke, 

Möttig, and Paelecke (2009) found that people do have the ability to accurately 

perceive another person’s level of extraversion from facial photographs. Stirrat and 

Perrett (2010) proved that people’s initial perceptions of others’ trustworthiness were 

generally valid. They showed that the ratio between facial width and length (measured 

from the top of the upper lip to the top of the eyelid as shown in Figure 2) determined 

both perception of trustworthiness and actual trustworthiness. Broader faces are 

generally perceived as less trustworthy.  

Figure 2. Image showing how measurements were taken to determine the facial width 

ratio (taken from Stirrat and Perrett (2010)). 

 

 



39 
 

A question that naturally comes to mind is whether perceptions of extraversion as well 

as positive perceptions of other attributes such as trustworthiness or competence are 

correlated with attractiveness. If this were to be true, one would only have to measure 

attractiveness to be able to gauge the perception of a range of other qualities as well. 

Todorov, Olivola, Dotsch, and Mende-Siedlecki (2015) showed that facial attributes 

responsible for perceived attractiveness and perceived trustworthiness can be 

manipulated independently. In Figure 3 below, the top row shows faces in which both 

trustworthiness and attractiveness increase towards the right. In the middle row, 

attractiveness was kept constant while trustworthiness increases towards the right 

hand side. In the bottom row, trustworthiness increases while attractiveness decreases 

towards the right hand side. 

Figure 3. The top row shows faces in which both trustworthiness and attractiveness 
increase towards the right. In the middle row, attractiveness was kept constant while 
trustworthiness increases towards the right hand side. In the bottom row, 
trustworthiness increases while attractiveness decreases towards the right hand side. 
Figure taken from Todorov, Olivola, Dotsch, and Mende-Siedlecki (2015). 
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It seems obvious that, except for facial features, the facial expression of a person on a 

photograph would also play an important role in how the person is perceived. Leikas, 

Verkasalo, and Lönnqvist (2013) showed that people can adjust their expression in 

different photographs to be perceived as extrovert, open, neurotic or non-

conscientious. Other attributes such as agreeableness could not be influenced by 

facial expression. Nurmoja and Bachmann (2014) specifically determined whether 

facial expressions could mask initial perceptions that are normally formed in reaction 

to unalterable facial features. Photographs of neutral, happy and serious faces of the 

same individuals were assessed to determine certain personal attributes. It was found 

that certain perceived attributes such as trustworthiness remained consistent when 

measured as responses to photographs containing different facial expressions. 

Specific facial features that are used by the brain to determine trustworthiness such as 

the facial-width ratio mentioned above can be manipulated using computer graphics to 

control attributions such as trustworthiness (Petrican, Todorov, & Grady, 2014; 

Todorov et al., 2015). Unfortunately, a person looking for a way to accumulate social 

capital by managing their impressions of others cannot (short of plastic surgery) 

change their facial ratios. Even changing their facial expressions cannot significantly 

change others’ first impressions of them. It would therefore make sense to investigate 

the influence of other techniques that may change facial appearance and accordingly 

also others’ perceptions. 

The role of facial hair in personal impressions 

It has been known for some time that facial hair influences how a person is perceived 

(Wogalter & Hosie, 1991). The length and type of male facial hair influences females’ 

judgement of the male’s traits (Neave & Shields, 2008). Specifically, males with a light 

beard were considered most dominant while those with a full beard were seen as more 

masculine, aggressive and socially mature. Light stubble were viewed as most 

attractive and were preferred for both long-term and short term relationships. More 

recently it was found that level of facial hair (such as clean shaven, stubble or full 

beard) altered both male and female observers’ judgement on matters such as health 

and parenting ability (Dixson & Brooks, 2013).  

Interestingly, while bearded men were perceived as better parents by Dixson and 

Brooks (2013), a study was conducted by Conti and Conti (2004) to find out if criminal 
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defendants are generally perceived as having facial hair. Participants were shown 

photographs of two men with similar appearance except that one of the men had facial 

hair. Participants were asked to choose which of the two men they thought was the 

defendant in a rape case and 78% of the participants chose the photograph of the man 

with facial hair. In the second part of the study participants were asked to draw the face 

of a criminal offender. This time 82% of the drawings depicted a man with some form 

of facial hair. This seems to indicate that facial hair has strong and sometimes 

conflicting influences on the perception of an individual’s personal attributes.  

The role of eyeglasses on the perception of personality 

The way in which eyeglasses changes the perceptions about a person has been 

studied for a long time (Manz & Lueck, 1968; Thornton, 1944). Over the years some 

stereotypes about wearers of eyeglasses have emerged, e.g. wearers of eyeglasses 

are generally introverted. Borkenau (1991) conducted a study to determine the validity 

of some of these stereotypes. It was found that persons who wear eyeglasses were 

indeed less extraverted and less open to experience. Stereotypes of eyeglasses start 

at a young age  (Jellesma, 2013) and although stereotypes of those who wear glasses 

are mostly negative, children perceive other children that wear glasses as more 

intelligent.  

Brown, Henriquez, and Groscup (2008) investigated how the presence of eyeglasses 

would influence juror decisions. Participants were shown a photograph (one version of 

the photograph where the person did not wear glasses and another were the person 

did wear glasses) of the “defendant”. The incidence of guilty verdicts were less for the 

photograph in which the person did wear glasses.   

Children who wear glasses appear to be more intelligent and honest than their peers 

(Walline et al., 2008) and these perceived traits endure into adulthood and seem to 

depend on the type of glasses that a person wears. Individuals with rimless eyeglasses 

were found to be perceived as more honest while those with full-rim glasses 

corresponded with decreased attractiveness and increased intelligence  (Leder et al., 

2011). 
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The influence of race on perceptions 

Upon seeing a face, racial category membership is automatically encoded in the brain 

(Ito & Senholzi, 2013). Event-related brain potentials measured by Ito and Urland 

(2003) suggested that this racial categorisation processing occurs within around 120 

millisends after seeing a face. This rapid subconscious encoding of racial in-group and 

outgroup distinctions affects a range of ensuing racially biased behaviours.  

It is well known that race has a notable influence on perceived personal attributes of 

others such as leadership abilities (Festekjian, Tram, Murray, Sy, & Huynh, 2014) 

credibility (Hong & Len-Riós, 2015) and trustworthiness (Boyas & Sharpe, 2010; 

MacDonald & Stokes, 2006; Rudolph & Popp, 2010; Smith, 2010). The impact of race 

on perceptions of trustworthiness also holds true in the context of economic 

interactions (Stanley et al., 2011).  

In addition to biases in perceived attributes, the proposed study may also be impacted 

by the fact that individuals are capable of more accurately recognizing faces of their 

own race than faces from other races, a phenomenon known as the other-race effect 

(Horry, Cheong, & Brewer, 2015). 

First perceptions and gender 

The present study focusses on the influence of facial hair and eyeglasses on 

perception of male faces. One obvious difference between male and females faces is 

that (most) females cannot grow facial hair which disqualifies them from participation 

in this study. A second factor that should be kept in mind is that the application of 

cosmetic make-up can have a significant influence on first perceptions. Nash, 

Fieldman, Hussey, Lévêque, and Pineau (2006) found that women who wore cosmetic 

make-up were perceived to have greater earning potential and more prestigious jobs 

which suggest that make-up can be used by women to manipulate how they are 

assessed. Cosmetic make-up has also been shown to reduce the perceived age of 

women (S. H. Dayan, Cho, Siracusa, & Gutierrez-Borst, 2015).  

While facial features can be manipulated in ways that allow certain attributes such as 

attractiveness and trustworthiness to be altered independently (see Figure 4 above), 

some attributes seem not to be orthogonal. Figure 4 illustrates that features 

responsible for making a face look male also result in increased perceived domination.  
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Figure 4. features responsible for making a face look male also result in increased 

perceived domination. Figure taken from Todorov et al. (2015). 

. 

 

Other ways to change facial features 

In the introduction of this document the statement was made that “…people cannot 

(barring some extreme medical procedures) transform their physical characteristics 

like race, gender and facial dimensions to change the way that they are initially 

perceived…” 

There are, however, instances where first impressions need only be made in the digital 

world of the internet. With increasing frequency people contract services online and in 

these cases favourable first impressions made by the photograph of the individual 

offering to provide the service could result in increased revenues. One facial feature 

that can easily be manipulated in a digital photograph is the facial width ratio that was 

demonstrated in Figure 2.  Stirrat and Perrett (2010) illustrated how the facial width 

ratio of a face in a digital photograph can be reduced by simply stretching the 

photograph (left hand side) in the vertical direction as demonstrated in Figure 5. This 

simple digital manipulation of a facial photograph increases the perceived 

trustworthiness of the person in the photograph.  
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Figure 5. Perceived trustworthiness of a person may be increased by stretching the 
digital image verically. The face on the left hand side (digitally manipulated to decrease 
the facial width ratio) are perceived as more trustworthy than in the original picture on 
the right (Stirrat & Perrett, 2010). 

 

It has also been demonstrated that more extreme measures can be taken to improve 

first perceptions. S. Dayan, Clark, and Ho (2004) compared the first perceptions 

resulting from photographs of individuals prior to cosmetic surgery to those when 

shown photographs of the same individuals after cosmetic surgery (for an example see 

Figure 6). It was found that after cosmetic surgery, individuals were graded as more 

financially successful, more attractive, more successful in dating, better in athletic 

skills, better in relationship skills and better in social skills.  

Other cosmetic procedures such as treatment with botulinum toxin A (commonly 

referred to as “Botox”) have also been shown to alter fist perceptions  (S. H. Dayan, 

Lieberman, Thakkar, Larimer, & Anstead, 2008). The change in general first 

perceptions may range from more positive for some patients to more negative for 

others who may start to have an unnatural appearance if treatments are excessive. 
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Figure 6. Plastic surgery can significantly improve first perceptions. The top panel 
shows front (A) and side (B) angle photographs of a women’s face before cosmetic 
surgery and the bottom panel shows front (A) and side (B) angle photographs of the 
women’s face after cosmetic surgery. The postoperitive photographs lead observers 
to perceive the woman as more financially succesfull with better social and athletic 
abilities than the pre-surgery photographs. Taken from S. Dayan et al. (2004). 
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Research questions 

It has been established that social capital needs to be accumulated to enhance one’s 

career opportunities. Individuals manipulate their behaviour to manage the 

impressions of others in the quest to accumulate social capital, but in many situations 

(e.g. a prospective client first sees a photo of the person they will deal with on the 

company’s website) first impressions cannot be manipulated by behaviour, but rather 

depends on facial appearance.  

The primary research question is to find out if and how different combinations of facial 

hair styles and types of eyeglasses influences the perception of key personal attributes 

(to be identified under the subsequent section of this document) that are associated 

with economic interactions. 

A secondary research question is to find out if there are differences in the way people 

of different cultures/race groups perceive attributes resulting from the facial 

appearance manipulations mentioned above.  
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1. METHODOLOGY AND RESULTS 

The aim of the study was to determine the effect of manipulating facial appearance by 

combinations of facial hair styles and types of eyeglasses on the initial perceptions of 

others. As literature shows that first impressions are a powerful unconscious process, 

it makes sense to measure this in a way that will preserve the initial impressions that 

manifests itself in the unconscious mind. If this process is not carefully controlled, the 

data could become contaminated by conscious modifications from participants who 

change their responses to be more socially acceptable (e.g. by moderating their initial 

perceptions when participants realise that their initial perceptions was influenced by 

stereotypes of race, gender or age to avoid a feeling of guilt). For this reason, 

anonymity was key in obtaining truthful responses.  Secondly, participants had to be 

able to communicate their impressions with as little interference from their conscious 

minds as possible. For this reason participants was urged to react on their initial 

impressions without first having to verbalise or justify reasons for their choices. 

Choice of methodology 

A quantitative study was done by setting up a set of experiments and a deductive 

approach used to find answers to the research question posed in the previous section. 

Numeric data were used to determine the statistical significance of findings. 

Experimental design 

Six men (two black, two white and two Indian) were photographed for the study. With 

regards to facial hair, three photographs were taken of the face of each person under 

evaluation. Three styles of facial hair were used for each person, namely clean shaven 

(left panel), chin beard (middle panel) and full beard (right panel) as shown in Figure 

7. The persons whose faces were used for the photographs were asked to grow a full 

beard for a period of six weeks. All the photographs will be taken on the same day. 

The full beard was photographed first, after which the person was asked to shave off 

a part of his beard so that only the chin beard remains. After photographing the chin 

beard, the person had to shave clean before the final photograph was taken.   
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Figure 7. The influence of three different styles of facial hair on perceived personal 
attributes will be measured (image: forum.bodybuilding.com) 

 

For each facial hair condition, two additional photographs were created to evaluate the 

effect of rimless and rimmed eyeglasses in addition to the condition where no glasses 

was worn. Figure 8 illustrates the three eyeglasses conditions). This resulted in a total 

of nine variations per person and each of these photographs that were used for this 

study are shown in Table 1 below. For each facial hair condition one set of three 

photographs were of the person without any glasses. A second set of three 

photographs were of the person wearing rimless glasses and last a set of three 

photographs of the person wearing full-rim glasses. 

Figure 8.  Faces with no eyeglasses will be compared to those with rimless or full-rim 
glasses (image: www.glasses2you.co.uk) 

 

To minimise the risk of introducing unwanted variables that could influence the 

outcome of the experiments, all photographs were taken in the similar lighting 

conditions and in front of a similar background. 
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Experimental procedure 

For this study, data could be measured in one of several possible ways. The simplest 

way is perhaps to present one photograph at a time and then ask the participant to rate 

certain attributes (these will be discussed in a paragraph below) of the person in the 

photograph on a Likert scale. For example, one of the statements may be: “If you lend 

money to this person, he will pay back the loan on time.” (On a scale between 1 and 

10 where 1 corresponds to “very unlikely” and 10 to “very likely”).  

Another procedure that could be followed is to show participants a number of faces at 

the same time and ask them to rank the faces according to a specified attribute. In this 

case the question could be, for example: “If you lent money to the individuals in the 

photograph, who would be most likely to pay back the loan?” (Select the person most 

likely to pay back the loan first and then the person second most likely to pay back the 

loan and continue until all photographs have been selected. This method has the 

advantage that it does not provide the participant an option to give a neutral response.  

A ranking procedure will need too many repetitions to obtain a balanced sample (e.g. 

if photographs of six individuals are presented and for each person nine conditions are 

available 10 077 696 repetitions will need to be done to ensure that all possible 

combinations have been presented). For this reason, the first option (rating 

photographs individually on a Likert scale) will be used for the proposed study. 

Attributes under study 

Personality is often described using the five-factor model (Digman, 1990) which divides 

personality into five broad categories namely openness, conscientiousness, 

extraversion, agreeableness, and neuroticism. Judge, Higgins, Thoresen, and Barrick 

(1999) found that conscientiousness (which is linked to self-discipline) is positively 

correlated with success in business while neuroticism (tendency to easily experience 

unpleasant emotions such as anxiety or anger) is negatively correlated to success. 

Each of the broader personality categories can be subdivided into several personal 

attributes. Attributes that are deemed important in business may include 

trustworthiness, leadership abilities, competitiveness, integrity, ambition, adaptability, 

how organised a person is, competency, attention to detail, consistency, level of 

education, communication skills, level of confidence, enthusiasm, resourcefulness, 

sense of humour, commitment, decisiveness and focus.  
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For the purpose of the current study, the perceived attributes that strongly influence 

individuals’ choices in economic interactions had to be measured. Oesch and 

Murnighan (2003) found that judgments of competence and trustworthiness had strong 

effects on how individuals chose to distribute economic resources to others and as 

such the influence of facial hair and eyeglasses on the perception of these two 

attributes were measured. Trustworthiness has sometimes been described a s a 

combination of different dimensions, namely integrity, benevolence and competence 

(Yu, Saleem, & Gonzalez, 2014). For the present study, trustworthiness were defined 

as synonymous with integrity while competence were measured separately.  

For each of these two attributes, a statement about the person in the photograph was 

displayed and the participant had to rate how likely they believe the statement to be 

true (as was described in the previous subsection). To control for any unwanted effects 

that may arise because of the way a specific statement was posed, three statements 

(presented to participants at random) were used for measurement of each of the 

perceived attributes.  

Statements were chosen to be as generic as possible so that it may apply to the 

general population. For the purpose of this study, statements needed to speak to the 

broad question of “Does this person have integrity?” The first statement tests whether 

a person can be trusted with your money. The second statement tests if the person 

handles money in an honest way and the last statement aims to test for trustworthiness 

without involving the concept of money. The three statements that were used for 

measurement of perceived trustworthiness are listed below. 

• If you lend money to this person, he will pay back the loan on time. 

• If this person realised that he received too much change after paying at the till 

he would return the additional money. 

• If this person made a verbal business agreement with you, he would honour the 

agreement. 

 

Perceived competence were measured using three generic statements speaking to the 

broad question of “Is this person good at what he does?” The first statement tests 

whether the person recently won an award for professional excellence. The second 

statement do not refer to an award, but simply measures whether the person was one 
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of the top performers in his class. The final statement is more direct and asks if the 

person is viewed as highly competent by his colleagues. The three statements that 

were used for measurement of perceived competency are listed below. 

• This person recently won an award for professional excellence.  

• This person was one of the top performers of his class in business school.  

• This person is viewed by his colleagues as being highly competent. 

Control of nuisance variables 

It was expected that extraneous variables (e.g. age, gender or race/ethnicity) might 

impact the dependent variables measured in this study. Information such as age group, 

gender, race/ethnicity, home language, sexual orientation and religion were recorded 

for every participant. A multi-factor ANOVA with all of these as treatment factors would 

indicate which of these factors had large effects on the measured data.    

Experimental interface 

The experiment was conducted in the form of an online survey. When a participant 

clicked on the web link to the survey the participant was directed to an information 

page with basic instructions on how to complete the survey. Participants were then 

asked to provide the information specified above to assist in the analysis of the data (it 

was communicated clearly that participants will remain completely anonymous).  

Each of the six faces were displayed one at a time and the participant was asked to 

rate the person in the photograph according to the attributes described above. The 

particular photograph of each face was randomly selected (with equal probability) to 

be one of the nine different permutations described above. A flow diagram of the 

experimental procedure is shown in Figure 9. 

Sampling method and size 

As it had been shown by Bonnefon et al. (2013) that facial feature judgement is 

possessed by all people in an equal amount, the assumption was made that the 

relevant population is all people who are involved in any form of decision making on 

economic transactions (deciding to buy goods or services). The aim was thus be to 

obtain as large as possible sample from the general population. 
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Figure 9. A flow diagram explaining the flow of the experimental procedure that was 
used for this study. Both the order of faces and the combination of facial hair and 
eyeglasses were chosen randomly for each run. 
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Limitations of the study 

This study measured first impressions of participants that were shown photographs of 

faces with different types of facial hair and eyeglasses. While first impressions that are 

generated upon the first visual exposure to a face result in strong and lasting judgments 

about a person (Willis & Todorov, 2006), verbal interactions and non-verbal 

communication such as body posture, eye contact, gestures and touch also play an 

important role (Magalhaes, 2014; Teodorescu, 2013) that were measured in this study. 

As a great number of factors will contribute to first impressions in a real world situation, 

the findings of the proposed study will be especially applicable in situations where 

people are forced to make judgments with only a photograph at their disposal. These 

situations do exist, e.g. choosing a consultant from available photographs on a website 

or choosing which real estate agent to phone when interested in a property.  

Analysis approach 

Data obtained from the Likert scale are not interval data as it cannot be shown that, for 

example, the perceptual difference between a rating of three and four is the same as 

that between eight and nine. Also, a five out of ten score may be interpreted differently 

by different participants. It is customary, however, to treat data from the Likert scale as 

interval data and the use of parametric statistics on Likert scale data has been shown 

to be robust (Norman, 2010). 

Primary analysis 

A total of 1241 correspondents completed the experiment in full resulting in 7446 

unique data points for each of the perceived attribute measurements. Perceived 

competence and trustworthiness were analysed separately using multi-factor ANOVAs 

with treatment factors of facial manipulation (9 combinations of glasses and facial hair), 

respondent language, religion, sexual orientation, race, age and gender. The question 

number that was used for measurement were also included as a treatment factor to 

determine the amount of systematic variation caused by differences in these questions.  

The results of the multi-factor ANOVAs for perceived competence and perceived 

trustworthiness are tabulated in Table 2 and Table 3 respectively. The between groups 

design allows the effect size to be gauged directly from the treatment sum of squares. 
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It could be expected that the greatest variation in the data would be caused by 

respondent scaling differences (the use of a subjective Likert scale) and for this reason 

an additional column (% of explained systematic variation) was added to the tables to 

give an indication of the effect size relative to all of the other treatment factors. From 

this it is clear that the effects of facial manipulations were dominant for both perceived 

competence (55.57%) and perceived trustworthiness (43.41%). Interestingly, all of the 

treatment factors had a small but significant (p<0.005) influence on perceived 

competence. All treatment factors except for sexual orientation also significantly 

influenced perceived trustworthiness. 

For both perceived competence and trustworthiness significant differences existed 

between the questions that were used to gauge perception. Although the mean scores 

of different questions did differ, there were no significant differences between the 

ranking order of glasses or facial hair styles and as such the average scores for the 

three questions were used throughout.  

Table 2. Perceived competence 

Source 
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Facial manipulation 
(glasses and facial 

hair)  325.8 55.57% 8 40.7 18.44 <0.0001 
Respondent 

language  43.1 7.35% 5 8.6 3.90 0.0016 
Respondent 

religion  41.6 7.10% 6 6.9 3.14 0.0045 

Respondent sexual 
orientation  14.7 2.51% 1 14.7 6.64 0.01 

Respondent racial 
group  27.3 4.66% 3 9.1 4.11 0.0063 

Respondent age 
group 47.9 8.17% 6 8.0 3.61 0.0014 

Respondent 
gender  10.9 1.86% 1 10.9 4.93 0.0264 

Question number  75.0 12.79% 2 37.5 16.98 <0.0001 

Error  16369.1  7413 2.2   

Total  17009.0  7445    
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Table 3. Perceived trustworthiness 

Source 
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Facial manipulation 
(glasses and facial 

hair) 200.9 43.41% 8 25.1 10.63 <0.0001 
Respondent 

language 84.7 18.30% 5 16.9 7.17 <0.0001 
Respondent 

religion 31.3 6.76% 6 5.2 2.21 0.0394 

Respondent sexual 
orientation 1.3 0.28% 1 1.3 0.57 0.4519 

Respondent racial 
group  36.6 7.91% 3 12.2 5.15 0.0015 

Respondent age 
group 47.2 10.20% 6 7.9 3.33 0.0028 

Respondent 
gender 23.8 5.14% 1 23.8 10.07 0.0015 

Question number  37.0 7.99% 2 18.5 7.82 0.0004 

Error  17520.6  7413 2.4   

Total  18085.4  7445    

 

Interactions between eyeglasses and facial hair conditions 

The main purpose of using a full set of eyeglasses and facial hair style combinations 

in the experiment was to determine whether the influence of  eyeglasses and those of 

facial hair are orthogonal or if there are interactions between the two  conditions, e.g. 

are certain attributes affected by eyeglasses, but only if the person wears a full beard? 

To find an answer to the question posed above the facial manipulation factor were 

subdivided into two different groups named type of glasses and facial hair. New multi-

factor ANOVAs were set up to determine the significance of the interaction between 

the glasses and facial hair factors. The results of these ANOVAs for perceived 

competence and trustworthiness are tabulated in Table 4 and Table 5 respectively.  
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Table 4. Perceived competence 

Source  
Sum 
Sq. 

% of 
explained 
systematic 
variation d.f. 

Mean 
Sq. F p 

Glasses  254.1 79.54% 2 127.0 56.61 <0.0001 

Facial hair  44.9 14.05% 2 22.4 10.00 <0.0001 

Glasses*Facial hair  20.5 6.41% 4 5.1 2.28 0.0581 

Error  16692.0  7437 2.2   

Total  17009.0  7445    
 

 

Table 5. Perceived trustworthiness 

Source  
Sum 
Sq. 

% of 
explained 
systematic 
variance d.f. 

Mean 
Sq. F p 

Glasses  138.2 69.10% 2 69.1 28.74 <0.0001 

Facial hair  31.9 15.95% 2 16.0 6.64 0.0013 

Glasses*Facial hair  29.9 14.95% 4 7.5 3.11 0.0145 

Error  17887.5  7437 2.4   

Total  18085.4  7445    

 

For perceived competence the interaction between the glasses and facial hair factors 

were not significant (p=0.0581). For perceived trustworthiness, however, a significant 

(p<0.05) interaction effect were observed. On average, the relative effect size of the 

glasses factor were large (around 80% for perceived competence and 70% for 

perceived trustworthiness) in comparison to that of facial hair and interaction effects. 

This is an encouraging finding as it requires considerably less effort to change 

eyeglasses than to cultivate a new style of facial hair.  

Individual results 

It was shown in the previous subsections that the facial manipulations (eyeglasses and 

facial hair) had a significant influence on perceived competence and trustworthiness 

and that the effect size was large relative to the other factors that were considered. 

The obvious question that arises from those findings are whether specific combinations 

of eyeglasses and facial hair can be identified that lead to improvements in first 
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perceptions of competence and trustworthiness over a range of different persons. The 

data pertaining to the individuals in the photographs that were used for the experiment 

are shown in Figures 10 and 11 (Figures 12 and 13 shows the same data as Figures 

10 and 11 respectively, but with error bars indicating the standard error) for perceived 

competence and trustworthiness respectively. 

Figure 10. Summary figure of the results signifying the effect of different combinations 
of eyeglasses and facial hair styles on perceived competence. Higher scores indicate 
more favourable perceptions. 
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Figure 11. Summary figure of the results signifying the effect of different combinations 
of eyeglasses and facial hair styles on perceived trustworthiness. Higher scores 
indicate more favourable perceptions. 
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eyeglasses and facial hair style are larger than the “natural” differences between 

participants due to factors beyond a person’s control. 

Figure 12. Summary figure of the results signifying the effect of different combinations 
of eyeglasses and facial hair styles on perceived competence. Higher scores indicate 
more favourable perceptions and error bars indicate the standard error. 
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Figure 13. Summary figure of the results signifying the effect of different combinations 
of eyeglasses and facial hair styles on perceived trustworthiness. Higher scores 
indicate more favourable perceptions and error bars indicate the standard error. 
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Table 6. Perceived trustworthiness rankings for each of the participants 

Glasses 

Ranking P1 P2 P3 P4 P5 P6 

1 Rimless Rimmed Rimless 3 Rimless 3 Rimmed Rimless 3 

2 Rimmed Rimless Rimmed 3 Rimmed 3 Rimless Rimmed 3 

3 
No 
glasses 

No 
glasses 

No glasses 
1,2 

No glasses 
1,2 

No 
glasses 

No glasses 
1,2 

Facial hair 

Ranking P1 P2 P3 P4 P5 P6 

1 Chin 3 Shaven Shaven Chin Full 3 Chin 2,3 

2 Shaven 3 Chin Chin Shaven Shaven 3 Shaven 1 

3 Full 1,2 Full Full Full Chin 1,2 Full 1 

 

Table 7. Perceived competence rankings for each of the participants 

Glasses 

Ranking P1 P2 P3 P4 P5 P6 

1 Rimless Rimless 3 Rimless 3 Rimless Rimless 3 Rimless 3 

2 Rimmed Rimmed 3 Rimmed 3 Rimmed Rimmed Rimmed 3 

3 
No 
glasses 

No glasses 
1,2 

No glasses 
1,2 

No 
glasses 

No 
glasses 1 

No glasses 
1,2 

Facial hair 

Ranking P1 P2 P3 P4 P5 P6 

1 Chin 2,3 Shaven Chin Chin Shaven 3 Chin 2,3 

2 Shaven 1 Chin Shaven Shaven Full 3 Shaven 1 

3 Full 1 Full Full Full Chin 1,2 Full 1 

 

Comparison with previous studies 

The present study differs from previous studies in that both facial hair and eyeglasses 

were systematically manipulated for each face in the study. This allowed analysis to 

determine not only the direct effects of eyeglasses and facial hair on perceived 

attributes, but also interaction effects between facial hair and eyeglasses. A significant 

interaction effect between eyeglasses and facial hair was observed for perceived 

trustworthiness, indicating that effect of eyeglasses and facial hair are not orthogonal.  

Leder et al. (2011) found that wearing of full-rimmed glasses made an individual look 

less attractive, but more intelligent while rimless glasses increased perceived honesty. 

It seems a logical conclusion that perceived competence would be closely correlated 

with perceived intelligence and so one might have expected full-rimmed glasses to 

result in higher perceived competence and rimless glasses to result in higher perceived 
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trustworthiness. Somewhat surprisingly, rimless glasses resulted in higher perceived 

competence scores than full-rimmed glasses for all of the faces in the study. One 

possible explanation for this is that the negative effect of diminished attractiveness 

caused by full-rim glasses outweighs the positive effect of increased perceived 

intelligence in judgement of competence (Praino, Stockemer, & Ratis, 2014). 

The literature on the effect of facial hair on perceptions of attributes are somewhat 

ambiguous. Facial hair could result in a more positive perception of a person as 

demonstrated by Dixson and Brooks (2013) who found that both men and women 

perceived men with full beards as having the best parenting abilities. Contrastingly, 

Conti and Conti (2004) demonstrated that people also associate facial hair with 

criminality while Herrick, Mendez, and Pryor (2015) found that politicians with facial 

hair were less likely to be voted. In line with the contrasting findings from literature, the 

present study do not provide a clear answer to which style of facial hair would result in 

the most favourable first impressions. The present data indicates that facial hair does 

have a significant influence on perceived trustworthiness and competence, but while 

wearing rimless glasses generally seems to produce more favourable perceptions 

overall the best choice of facial hair style depends on the individual. The situation is, 

however complicated by the fact that the same style of facial hair would not necessarily 

produce the most favourable results for both competence and trustworthiness. For 

example, P5 was perceived as most trustworthy with a full beard, but most competent 

when clean shaven. A good initial strategy for men who are unsure about which style 

of facial hair to adopt would probably be to wear rimless glasses on a clean shaven 

face as De Souza, Baião, and Otta (2003) found a general trend that men with facial 

hair are less likely to be hired. 

While the results of the present study indicate that first perceptions can be improved 

with the correct choice of eyeglasses and facial hair style it should be kept in mind that 

many factors that might play an important role in influencing first perceptions in real life 

interactions was kept constant in the experiments of this study. Non-verbal 

communications such as facial expressions, eye contact, body posture and gestures 

may all have a significant influence on first perceptions when meeting someone face 

to face for the first time (Teodorescu, 2013). While photographs used in the present 

study contained only faces, the first perceptions of others may also be influenced 

strongly by attire. Howlett, Pine, Orakçioǧlu, and Fletcher (2013) found that small 
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changes in clothing choice of a man can result in significant differences in perceived 

attributes. Finally, it is also important to remember that, while favourable first 

perceptions can open up many doors, people learn from experience and if your 

behaviour contrasts with persons’ initial impressions they will adapt their impressions 

to be in line with your behaviour (Yu et al., 2014). 

Conclusion 

• The data that were measured in this study suggest that perceived 

trustworthiness and perceived competence are most favourable when wearing 

rimless glasses and least favourable when not wearing any glasses at all. 

• A significant interaction effect exists between type of eyeglasses and facial hair 

style for perceived trustworthiness. 

• Style of facial hair also has a significant influence on perceived trustworthiness 

and perceived competence, but the optimal choice of facial hair seems to be 

person specific. A full beard generally resulted in least favourable fist 

perceptions. 
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Appendix F: Matlab Code 

%Matlab code for ANOVA statistics and figure plots 
  
%PJ Venter 
  
close all 
All = xlsread('data.xls'); 
A=All; 
ycomp=A(:,5)'; 
ytrust=A(:,7)'; 
glan=A(:,14)'; 
greligion=A(:,13)'; 
gsexor=A(:,12)'; 
gracecan=A(:,11)'; 
gnat=A(:,10)'; 
gold=A(:,9)'; 
gsex=A(:,8)'; 
gqtypecomp=A(:,4)'; 
gqtypetrust=A(:,6)'; 
grace=A(:,2)'; 
gper=A(:,1)'; 
gftype=A(:,3)'; 
gglas=A(:,15)'; 
gbrd=A(:,16)'; 
  
p1 = anovan(ycomp,{gftype glan greligion gsexor gracecan gold gsex gqtypecomp},... 
      'varnames',{'Facial manipulation (glasses and facial hair)',... 
      'Respondent language','Respondent religion',... 
      'Respondent sexual orientation','Respondent racial group',... 
      'Respondent age group','Respondent gender','Question number'}); 
p2 = anovan(ytrust,{gftype glan greligion gsexor gracecan gold gsex gqtypetrust},... 
      'varnames',{'Facial manipulation (glasses and facial hair)',... 
      'Respondent language','Respondent religion',... 
      'Respondent sexual orientation','Respondent racial group',... 
      'Respondent age group','Respondent gender','Question number'}); 
[~,~,stats1] = anovan(ytrust,{gglas gbrd},'model','interaction',... 
    'varnames',{'Glasses','Facial hair'}); 
results = multcompare(stats1,'Dimension',[1 2]) 
[~,~,stat2s] = anovan(ycomp,{gglas gbrd},'model','interaction',... 
    'varnames',{'Glasses','Facial hair'}); 
results = multcompare(stats2,'Dimension',[1 2]) 
  
averagesf=zeros(6,9,2); 
averages=zeros(6,3,2); 
totalsf=zeros(6,9); 
sumsf=zeros(6,9,2); 
sums=zeros(6,1,2); 
  
means=zeros(6,9,2); 
confints=zeros(6,9,2); 
for person=1:6 
    fc1=0; 
fc2=0; 
fc3=0; 
fc4=0; 
fc5=0; 
fc6=0; 
fc7=0; 
fc8=0; 
fc9=0; 
ft1=0; 
ft2=0; 
ft3=0; 
ft4=0; 
ft5=0; 
ft6=0; 
ft7=0; 
ft8=0; 
ft9=0; 
fn=zeros(2,9); 
A=All(1+((person-1)*1241):person*1241,:); 
ycomp=A(:,5)'; 



71 
 

ytrust=A(:,7)'; 
glan=A(:,14)'; 
greligion=A(:,13)'; 
gsexor=A(:,12)'; 
gracecan=A(:,11)'; 
gnat=A(:,10)'; 
gold=A(:,9)'; 
gsex=A(:,8)'; 
gqtypecomp=A(:,4)'; 
gqtypetrust=A(:,6)'; 
grace=A(:,2)'; 
gper=A(:,1)'; 
gftype=A(:,3)'; 
gglas=A(:,15)'; 
gbrd=A(:,16)'; 
  
[~,~,stats] = anovan(ycomp,{gglas gbrd},'model','interaction',... 
    'varnames',{'Glasses','Facial hair'}); 
figure(5+person*10) 
results = multcompare(stats,'Dimension',[1 1]) 
figure(6+person*10) 
results = multcompare(stats,'Dimension',[2 2]) 
[~,~,stats] = anovan(ytrust,{gglas gbrd},'model','interaction',... 
    'varnames',{'Glasses','Facial hair'}); 
figure(7+person*10) 
results = multcompare(stats,'Dimension',[1 1]) 
figure(8+person*10) 
results = multcompare(stats,'Dimension',[2 2]) 
p = anovan(ycomp,{gglas gbrd},'model','interaction',... 
    'varnames',{'gglas','gbrd'}); 
p = anovan(ycomp,{gftype glan greligion gsexor gracecan gold gsex gper gqtypecomp},... 
      
'varnames',{'gftype','glan','greligion','gsexor','gracecan','gold','gsex','gper','gqtypecomp'}
); 
   
for gg=1:1241 
    totalsf(person,gftype(gg))=totalsf(person,gftype(gg))+1; 
    sumsf(person,gftype(gg),1)=sumsf(person,gftype(gg),1)+ycomp(gg); 
    sumsf(person,gftype(gg),2)=sumsf(person,gftype(gg),2)+ytrust(gg); 
    switch gftype(gg) 
        case 1 
            ft1=[ft1 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc1=[fc1 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 2 
            ft2=[ft2 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc2=[fc2 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 3 
            ft3=[ft3 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc3=[fc3 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 4 
            ft4=[ft4 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc4=[fc4 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 5 
            ft5=[ft5 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc5=[fc5 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 6 
            ft6=[ft6 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc6=[fc6 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 7 
            ft7=[ft7 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc7=[fc7 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 8 
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            ft8=[ft8 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc8=[fc8 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
            case 9 
            ft9=[ft9 ytrust(gg)]; 
            fn(1,gftype(gg))=fn(1,gftype(gg))+1; 
            fc9=[fc9 ycomp(gg)]; 
            fn(2,gftype(gg))=fn(2,gftype(gg))+1; 
    end 
end 
mult=1; 
z=1; 
        means(person,z,1)=mean(fc1); 
        means(person,z,2)=mean(ft1); 
        confints(person,z,1)=mult*(std(fc1)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft1)/sqrt(fn(1,z))); 
        z=2; 
        means(person,z,1)=mean(fc2); 
        means(person,z,2)=mean(ft2); 
        confints(person,z,1)=mult*(std(fc2)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft2)/sqrt(fn(1,z))); 
        z=3; 
        means(person,z,1)=mean(fc3); 
        means(person,z,2)=mean(ft3); 
        confints(person,z,1)=mult*(std(fc3)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft3)/sqrt(fn(1,z))); 
        z=4; 
        means(person,z,1)=mean(fc4); 
        means(person,z,2)=mean(ft4); 
        confints(person,z,1)=mult*(std(fc4)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft4)/sqrt(fn(1,z))); 
        z=5; 
        means(person,z,1)=mean(fc5); 
        means(person,z,2)=mean(ft5); 
        confints(person,z,1)=mult*(std(fc5)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft5)/sqrt(fn(1,z))); 
        z=6; 
        means(person,z,1)=mean(fc6); 
        means(person,z,2)=mean(ft6); 
        confints(person,z,1)=mult*(std(fc6)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft6)/sqrt(fn(1,z))); 
        z=7; 
        means(person,z,1)=mean(fc7); 
        means(person,z,2)=mean(ft7); 
        confints(person,z,1)=mult*(std(fc7)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft7)/sqrt(fn(1,z))); 
        z=8; 
        means(person,z,1)=mean(fc8); 
        means(person,z,2)=mean(ft8); 
        confints(person,z,1)=mult*(std(fc8)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft8)/sqrt(fn(1,z))); 
        z=9; 
        means(person,z,1)=mean(fc9); 
        means(person,z,2)=mean(ft9); 
        confints(person,z,1)=mult*(std(fc9)/sqrt(fn(2,z))); 
        confints(person,z,2)=mult*(std(ft9)/sqrt(fn(1,z))); 
     
averages(person,1,1)=mean(ycomp); 
averages(person,1,2)=mean(ytrust); 
averages(person,2,1)=std(ycomp); 
averages(person,2,2)=std(ytrust); 
averages(person,3,1)=std(ycomp)/sqrt(1241); 
averages(person,3,2)=std(ytrust)/sqrt(1241); 
end 
avaragesf(:,:,1)=sumsf(:,:,1)./totalsf(:,:); 
avaragesf(:,:,2)=sumsf(:,:,2)./totalsf(:,:); 
  
dots=['v' 's' 'o' 'v' 's' 'o' 'v' 's' 'o']; 
cols={[1 1 1] [1 1 1] [1 1 1] [0 1 0] [0 1 0] [0 1 0] [0 0 0] [0 0 0] [0 0 0]}; 
offs=0; 
for hh=1:6 
    for jj=1:9 
        if jj<4 
            offs=0.2; 
        elseif jj<7 
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            offs=0.4; 
        else 
            offs=0.6 
        end 
        figure(20) 
        hold on 
       plot(hh+offs,sumsf(hh,jj,1)/totalsf(hh,jj),dots(jj),'LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor',cols{jj},... 
                       'MarkerSize',10) 
                   hold off 
                   figure(21) 
                   hold on 
                   plot(hh+offs,sumsf(hh,jj,2)/totalsf(hh,jj),dots(jj),... 
                       'LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor',cols{jj},... 
                       'MarkerSize',10) 
                   hold off 
                                      figure(22) 
        hold on 
       errorbar([hh+offs-2.5 hh+offs hh+offs+2.5],[0 means(hh,jj,1) 0],... 
           [0 confints(hh,jj,1) 0],['k' dots(jj)],'LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor',cols{jj},... 
                       'MarkerSize',10) 
                   hold off 
                   figure(23) 
                   hold on 
                   errorbar([hh+offs-2.5 hh+offs hh+offs+2.5],... 
                       [0 means(hh,jj,2) 0],[0 confints(hh,jj,2) 0]... 
                       ,['k' dots(jj)],'LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor',cols{jj},... 
                       'MarkerSize',10) 
                   hold off 
    end 
    figure(22) 
        hold on 
   errorbar([hh-2.5 hh hh+2.5],[0 averages(hh,1,1) 0],[0 averages(hh,3,1) 0],... 
       'kd','LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor','k',... 
                       'MarkerSize',10) 
                   hold off 
                     figure(23) 
        hold on 
    errorbar([hh-2.5 hh hh+2.5],[0 averages(hh,1,2) 0],[0 averages(hh,3,2) 0],... 
        'kd','LineWidth',2,... 
                       'MarkerEdgeColor','k',... 
                       'MarkerFaceColor','k',... 
                       'MarkerSize',10) 
                   hold off 
end 
  
figure(22); 
hold on 
x1=errorbar(-1,9,0,'ko','LineWidth',2,'MarkerFaceColor','w') 
x2=errorbar(-1,9,0,'ks','LineWidth',2,'MarkerFaceColor','w') 
x3=errorbar(-1,9,0,'kd','LineWidth',2,'MarkerFaceColor','w') 
x4=errorbar(-1,9,0,'ko','LineWidth',2,'MarkerFaceColor','k') 
hold off 
 xlim([0.5 7]); 
 ylim([3 5.7]); 
title('Perceived competence') 
set(gca,'XTick',[1 1.2 1.4 1.6 2 2.2 2.4 2.6 3 3.2 3.4 3.6 4 4.2 4.4 4.6 5... 
    5.2 5.4 5.6 6 6.2 6.4 6.6]); 
%set(gca,'XTick',[1 1.25 1.5 ]); 
t={'P1 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P2 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P3 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P4 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P5 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
    'P6 mean', 'No glasses','Rimless glasses','Rimmed glasses'}; 
set(gca,'XTickLabel',t); 
set(gca,'FontSize',11) 
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xticklabel_rotate 
  
hleg=legend([x1 x2 x3 x4], {'Chin beard','Full beard','Clean shaven',... 
    'Mean score per person (all conditions)'}) 
set(hleg,'Position',get(hleg,'Position') - [0.2 0.185 0 0]) 
%set(hleg,'Box', 'Off') 
figure(23) 
hold on 
x1=errorbar(-1,9,0,'kv','LineWidth',2,'MarkerFaceColor','w') 
x2=errorbar(-1,9,0,'ks','LineWidth',2,'MarkerFaceColor','w') 
x3=errorbar(-1,9,0,'ko','LineWidth',2,'MarkerFaceColor','w') 
x4=errorbar(-1,9,0,'kd','LineWidth',2,'MarkerFaceColor','k') 
hold off 
xlim([0.5 7]); 
ylim([3.1 5]); 
title('Perceived trustworthiness') 
set(gca,'XTick',[1 1.2 1.4 1.6 2 2.2 2.4 2.6 3 3.2 3.4 3.6 4 4.2 4.4 ... 
    4.6 5 5.2 5.4 5.6 6 6.2 6.4 6.6]); 
%set(gca,'XTick',[1 1.25 1.5 ]); 
t={'P1 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P2 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P3 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P4 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
   'P5 mean', 'No glasses','Rimless glasses','Rimmed glasses',... 
    'P6 mean', 'No glasses','Rimless glasses','Rimmed glasses'}; 
  
set(gca,'XTickLabel',t); 
set(gca,'FontSize',11) 
xticklabel_rotate 
hleg=legend([x1 x2 x3 x4], {'Chin beard','Full beard','Clean shaven',... 
    'Mean score per person (all conditions)'}) 
set(hleg,'Position',get(hleg,'Position') - [0.2 0.185 0 0]) 

  



75 
 

Appendix G: Ethical Clearence 

 

 



 

Dear Mr Petrus Venter

Protocol Number: Temp2015-01523

Title: Facial appearance manipulations for favourable first impressions in economic interactions

 Please be advised that your application for Ethical Clearance has been APPROVED.

 You are therefore allowed to continue collecting your data.

 We wish you everything of the best for the rest of the project.
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revision, is sent by e-mail.
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Material and methods
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indicated by a reference: only relevant modifications should be described.

Results
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Discussion
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and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.
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Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.
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• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Length of Articles
Regular research articles should be between 6000 and 10000 words. Articles with less than 4000
words or more than 12000 words are not considered. Review articles and invited pieces can exceed
the limit of 12000 words. All word counts include the total text (abstract, main text, references, tables
and figures, appendix) by marking the whole document in Word and performing a word count.

Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

Graphical abstract
A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial
form designed to capture the attention of a wide readership online. In case a graphical abstract
is chosen, authors must provide images that clearly represent the work described in the article.
Graphical abstracts should be submitted as a separate file in the online submission system. Image
size: Please provide an image with a minimum of 531 × 1328 pixels (h × w) or proportionally more.
The image should be readable at a size of 5 × 13 cm using a regular screen resolution of 96 dpi.
Preferred file types: TIFF, EPS, PDF or MS Office files. See http://www.elsevier.com/graphicalabstracts
for examples.
Authors can make use of Elsevier's free Graphical abstract check to ensure the best display of the
research in accordance with our technical requirements. 24-hour Graphical abstract check

Highlights
Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, including spaces, per bullet point). See http://www.elsevier.com/highlights
for examples.

In addition, please make sure that the authors names have not been incorporated in the Highlights
file to ensure full anonymity.
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Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Classification Codes
Please enter one to five Keywords (from the American Psychological Association's (APA) "Thesaurus
of Psychological Index Terms") and at least one PsycINFO Classification code (from the APA's
"PsycINFO Classification Categories and Codes") and JEL Classification code (from the Journal
of Economic Literature). Keywords should be separated by semicolons, e.g., discounting; consumer
confidence; endowment effect; consumer credit; household decision making;

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.
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Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. For further information on the preparation
of electronic artwork, please see http://www.elsevier.com/artworkinstructions.
Please note: Because of technical complications that can arise by converting color figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the color illustrations.

Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference management software
Most Elsevier journals have a standard template available in key reference
management packages. This covers packages using the Citation Style Language,
such as Mendeley (http://www.mendeley.com/features/reference-manager) and also others
like EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager
(http://refman.com/support/rmstyles.asp). Using plug-ins to word processing packages which are
available from the above sites, authors only need to select the appropriate journal template when
preparing their article and the list of references and citations to these will be formatted according
to the journal style as described in this Guide. The process of including templates in these packages
is constantly ongoing. If the journal you are looking for does not have a template available yet,
please see the list of sample references and citations provided in this Guide to help you format these
according to the journal style.

If you manage your research with Mendeley Desktop, you can easily install the reference style for
this journal by clicking the link below:
http://open.mendeley.com/use-citation-style/journal-of-economic-psychology
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice. For more information about the Citation Style Language, visit
http://citationstyles.org.
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Reference style
Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American Psychological
Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. Details concerning this referencing
style can also be found at http://www.apastyle.org .
List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:
Reference to a journal publication:
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51–59.
Reference to a book:
Strunk, W., Jr., & White, E. B. (1979). The elements of style. (4th ed.). New York: Longman, (Chapter
4).
Reference to a chapter in an edited book:
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing
Inc.

Video data
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 150 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

AudioSlides
The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper.

Supplementary material
Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

Submission checklist
The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.
Ensure that the following items are present:
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One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address
All necessary files have been uploaded, and contain:
• Keywords
• All figure captions
• All tables (including title, description, footnotes)
Further considerations
• Manuscript has been 'spell-checked' and 'grammar-checked'
• References are in the correct format for this journal
• All references mentioned in the Reference list are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
Printed version of figures (if applicable) in color or black-and-white
• Indicate clearly whether or not color or black-and-white in print is required.
• For reproduction in black-and-white, please supply black-and-white versions of the figures for
printing purposes.
For any further information please visit our customer support site at http://support.elsevier.com.

AFTER ACCEPTANCE
Use of the Digital Object Identifier
The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI
consists of a unique alpha-numeric character string which is assigned to a document by the publisher
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal
medium for citing a document, particularly 'Articles in press' because they have not yet received their
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the
journal Physics Letters B):
http://dx.doi.org/10.1016/j.physletb.2010.09.059
When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to
change.

Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints
The corresponding author, at no cost, will be provided with a personalized link providing 50
days free access to the final published version of the article on ScienceDirect. This link can
also be used for sharing via email and social networks. For an extra charge, paper offprints
can be ordered via the offprint order form which is sent once the article is accepted for
publication. Both corresponding and co-authors may order offprints at any time via Elsevier's
WebShop (http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies
of multiple articles may use Elsevier WebShop's 'Create Your Own Book' service to collate multiple
articles within a single cover (http://webshop.elsevier.com/myarticleservices/booklets).

AUTHOR INQUIRIES
You can track your submitted article at http://www.elsevier.com/track-submission. You can track your
accepted article at http://www.elsevier.com/trackarticle. You are also welcome to contact Customer
Support via http://support.elsevier.com.
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