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Behavioral and neuroimaging studies show that people trust and collaborate with others
based on a quick assessment of the facial appearance. Based on the morphological
characteristics of the face, i.e., features, shape, or color, it is possible to determine health,
attractiveness, trust, and some personality traits. The study attempts to indicate the
features influencing the perception of attractiveness and trust. In order to select individual
factors, a model of backward stepwise logistic regression was used, analyzing the results
of the psychological tests and the attractiveness and trust survey. Statistical analysis
made it possible to select the most important personality traits related to attractiveness
and trust assessments.

Keywords: trust and distrust, trust and reputation management, credibility, regress algorithm, machine learning

1. INTRODUCTION

The face is like a book that allows you to obtain information that is an important element
of social communication. Watching the faces of strangers, people make social (attractiveness,
credibility, intelligence, dominance) and personality (gender, age, emotions) assessments based on
facial readings (Koscinski, 2007; Oosterhof and Todorov, 2008, 2009; Zebrowitz and Montepare,
2008). The information obtained is particularly important in the process of analyzing the degree
of credibility (Wierzbicki, 2008). It has been noted that attractive people are more often seen
as trustworthy (Shinners, 2009). In addition, credibility assessment is coupled with expressed
emotions. Happy and smiling faces are more credible in contrast to sad or angry faces (Sutherland
etal,, 2017). Scientists have shown that women and people with children’s facial features have higher
trust (Buchan et al., 2008; Zebrowitz et al., 2015).

It is believed that the ability to recognize faces develops automatically from an early age and
is improved with development (De Heering et al., 2012; Jessen and Grossmann, 2019; Mondloch
etal., 2019). Depending on the circumstances, the human brain can detect faces in just over 100 ms
(Crouzet et al., 2010; Martin et al., 2018). This is important in the situations requiring an immediate
decision. It is worth adding that the first impressions regarding the seen face may appear about 33
ms after the stimulus exposure (Bar et al., 2006; Freeman et al., 2014). Recently, scientists have
presented views on the stage processing of the face. Visual features related to facial recognition
(among others, gender and age) are recognized the fastest, followed by identity identification (di
Oleggio Castello and Gobbini, 2015; Dobs et al., 2019).

Frontiers in Human Neuroscience | www.frontiersin.org 1

July 2021 | Volume 15 | Article 685530


https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org/journals/human-neuroscience#editorial-board
https://www.frontiersin.org/journals/human-neuroscience#editorial-board
https://www.frontiersin.org/journals/human-neuroscience#editorial-board
https://www.frontiersin.org/journals/human-neuroscience#editorial-board
https://doi.org/10.3389/fnhum.2021.685530
http://crossmark.crossref.org/dialog/?doi=10.3389/fnhum.2021.685530&domain=pdf&date_stamp=2021-07-26
https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/human-neuroscience#articles
https://creativecommons.org/licenses/by/4.0/
mailto:gmwojcik@live.umcs.edu.pl
https://doi.org/10.3389/fnhum.2021.685530
https://www.frontiersin.org/articles/10.3389/fnhum.2021.685530/full

Bartosik et al.

Are You Able to Trust Me?

Facial credibility has been proven to be essential to the
trust that influences cooperation (Zebrowitz and Montepare,
2008). Murderers whose faces are trustworthy are more likely
to get milder punishments (Wilson and Rule, 2015; Ancans and
Austers, 2018). Based on the assessment of the credibility of
the face, scientists are able to predict the results of political
choices (Ballew and Todorov, 2007). Face perception also has a
big impact on online sales, when buyers are more likely to choose
the offer of a seller with a more reliable face, regardless of the
issued reviews (Ert et al., 2016). Similarly in the “trust games,”
people are more likely to spend money on a trustworthy partner,
and the amount of the stake depends on the level of trust (Van’t
Wout and Sanfey, 2008; Chang et al., 2010).

Perception of socially important stimuli relies on the temporal
cortical areas of the temporal lobe, and their connection with
emotions and motivation is provided, among others, by the
amygdala, orbitofrontal cortex, or cingulate cortex (Adolphs,
2001). Numerous brain tests have shown that the amygdala is one
of the most important regions during the credibility assessment
process (Engell et al., 2007; Todorov et al., 2008). The amygdala
activity is associated with the processing of lower level emotional
stimuli. It increases its activity during social assessment based on
the emotional state and intentions of others (Costafreda et al.,
2008). Depending on the degree of credibility of the face, the
amygdala is more or less activated, with reliably looking faces
reducing activity, and a decrease in credibility causing an increase
in its activity (Haas et al., 2015).

Appearance is one of numerous characteristics that can
influence the initiation or continuation of a relationship with
another person. It can also affect the level of trust in the other
person. As a matter of fact, there are so many canons of beauty
and criteria for choosing in people. The aim of the research
was to show the relationship between the personality traits
and the assessment of trust and attractiveness toward the faces
shown in the photos. For this purpose, there were carried out
a survey to examine whether the faces of the people in the
photos inspire trust and whether they are attractive as well as two
psychological tests: the IVE Impulsivity Questionnaire and the
NEO PI-R Personality Inventory. Both tests are used to diagnose
personality traits. Using IVE you can define three features
(impulsiveness, risk-aversion, empathy), and through NEO PI-
R five (neuroticism, extrovertness, openness to experience,
agreeableness, conscientiousness), each of these features has
six more elements. After applying the stepwise backward
logistic regression model, only those features that had the most
significant impact on the dependent variables, i.e., attractiveness
and trust, were selected. To our knowledge, this is one of the first
EEG protocols planned on this subject. The current study is a
pilot for further research using EEG.

2. TOOLS

Personality traits were examined using the NEO PI-R personality
questionnaire by the authors of McCrae and Costa, in the
Polish translation of Siuta. The NEO PI-R questionnaire is a test
modeled on the five-factor personality model (Big Five), which

takes into account five main dimensions (Costa and McCrae,
1992):

e neuroticism—a  dimension defined by fear, guilt,
dissatisfaction, anger (high neuroticism). Susceptibility
to negative feelings causes weaker control over emotions,
increases stress, and leads to illogical behavior. Low
neuroticism characterizes emotionally stable, calm, and
composed people.

e extroversion—it defines people prone to social interactions,
able to feel positive emotions, active, and energetic. Extroverts
are friendly to others, talkative, focused on searching for new
stimuli. The opposite and at the same time the opposite end of
the scale of this dimension is introversion, which characterizes
less daring, more secretive people and avoiding such active
social contacts.

e openness to experience—expresses a tendency to look for new
life experiences. People with high openness are curious about
the world, more tolerant and easily take on new tasks.

e agreeableness—defined as an attitude toward other people. A
high level of agreeableness is characterized by trust in others,
honesty, and a disinterested willingness to help. Agreeableness
in a pejorative version reflects egocentrism, aggression, and
dry relationships with other people.

e conscientiousness—described by such values
as conscientiousness, punctuality, and diligence. High
conscientiousness is primarily duty, goal-oriented action, high
motivation, but also perfectionism or excessive dedication to
work. On the other side of the conscientiousness scale, there
are no defined life goals, low motivation to act and spontaneity
as well as impulse decision-making.

The first personality inventory consisted of three factors, each of
which had six subscales. On the basis of numerous observations,
the model was extended with two further features and only
modified in the following years. The current test consists of
the following trait factors: neuroticism, extroversion, openness,
agreeableness, and conscientiousness. Each of them is divided
into six subscales. The worksheet consists of 240 questions.
The respondent’s task is to answer questions on a scale of 0-4
depending on how true the question is for the participant.

The Impulsiveness Questionnaire (IVE) by Hans J. Eysenck
and Sybil B. G. Eysenck is a test used to diagnose personality traits
in adults and high school students. It consists of three scales:

e the scale of impulsivity characteristic of people who make
decisions without thinking about their effect,

e the scale of empathy, describing people sensitive to other
people’s emotions along with an adequate action,

e the scale of propensity to risk typical of people willing to take
on new challenges.

The sheet contains 54 questions to which the respondent answers
yes by marking “YES” or marking “NO” in the negative. The
result for individual scales is the sum of points scored for the
answers belonging to them (Caci et al., 2003).

From the available databases, two relatively large and generally
available resources were selected, which are intended for the
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development of science. Both sets are characterized by good
resolution and accuracy of the taken photos. Both databases
are designed to provide users with standardized and multi-
aspect-tested photo sets that have been used in other facial
processing studies (Silver et al, 2020; Assem et al., 2021).
The first is the Development Emotional Faces Stimulus Set
(DEEFSS) which contains the total of 404 face pictures showing
different emotions such as sadness, happiness, fear, anger, and
neutral facial expressions. The models were people aged 8-
30, mostly white. An additional advantage is the verification
of photos made by the creators, during which independent
respondents and photographed people assessed the presented
emotions (Meuwissen et al., 2017). The second is the Multi-Racial
Mega-Resolution (MR2) which shows the photos of 74 people
between the ages of 18 and 25. Contrary to the previous database,
it presents the photos of various races people (European, African,
and East Asian), with only a neutral facial expression without
makeup (Strohminger et al., 2016).

One hundred photos (50 women and 50 men) were selected
from the two sets. Only photographs showing the face from
the front without emotions (with a neutral expression on the
face) were taken into account during the selection. Overall, 49
photos show the people of European descent, 31 photos the
people of African descent, and 20 photos those of East Asian
descent. A questionnaire was made for the obtained base, in
which three questions were displayed for each photo. The first
question concerned the gender of the person in the photo and
the respondent chose a woman and a man from the answers.
The second and third questions were about attractiveness and
trust, respectively. Using a five-point scale, the participants
determined to what extent the person in the photo is attractive
and to what extent they can trust the person in the photo,
where in both questions 1 meant not at all, and 5 very much.
Eighty-five students of computer science and cognitive science at
Maria Curie-Sklodowska University were invited to participate
in the survey, and their answers were statistically analyzed. The
photos are divided into four groups: attractive and trustworthy,
unattractive and untrustworthy, attractive and untrustworthy,
unattractive and trustworthy. Within these groups, based on the
division by sex and origin of the people in the photos, six photos
were selected for each group (Figure 1), rated the highest by the
respondents. As a result, 24 photos were selected for future study.

3. PROCEDURE

As part of additional activity in the classroom, 85 students of
Maria Curie-Sklodowska University enrolled in the research.
The participants were mainly first-year students of cognitive
science and first-year computer science, aged 18-24. Taking
care of the confidentiality of personal data and the comfort of
the participants, the laboratory employees generated random
logins and passwords, which were used by the students to
identify themselves while completing the questionnaires ensuring
their anonymity.

The study consists of two psychological tests and a face survey.
The first test in each case was the NEO PI-R. The test consisted

of 240 questions, the participant assigned an answer to each
question from 0 to 4 depending on how much he agreed with
the statement. The next test was IVE consisting of 54 questions
with the possibility of answering “yes” or “no.” The last one was
a questionnaire containing 100 photos of faces. For each photo,
three questions were displayed in turn: “What is the gender of the
person in the photo,” “How attractive is the person in the photo,”
“To what extent are you able to trust the person in the photo.”
The participant chose the answer to the first question, a woman
or a man, and chose the next two on a scale from 1 to 5 where 1
meant not at all and 5 very much.

4. DESCRIPTION OF THE STATISTICAL
METHOD

The statistical analysis was performed using the logistic
regression model in the SPSS program. It is a type of nonlinear
analysis that allows you to describe the direction and strength
of the relationship between individual explanatory variables in
quantitative or qualitative form and dichotomous dependent
variables that assume values of 0 or 1. The model was composed
of 34 explanatory variables which include of personality traits
tested with the NEO PI-R and IVE psychological tests. Due to
the characteristics of logistic regression and the desire to extract
the variables as well as possible,the dependent variables of the
model are attractiveness and trust represented by a dichotomous
variable where 1 means that the respondent assessed the face
from the photo as attractive/trustworthy, 0 means that the
respondent assessed the face in the photo negatively. The data
set introduced into the model did not include the division into
training and test sets. In addition, it is worth mentioning that the
presented study is a pilot for further research in which ERP will
be tested using EEG in the context of trust/not trust.

The designed backward stepwise logistic regression model
took into account additionally the Wald criterion to optimize
the number of variables influencing the dependent variables. The
higher Wald’s coeflicient, the more influencing on attractiveness
and trust the variable is. A stepwise regression model was used,
which means that the model gradually changed. In this case,
along with the next step, one variable with the lowest value
of Wald’s criterion was rejected from the model and further
statistical activities were carried out on the remaining data set
(Table 1). The number of explanatory variables decreased to 5 in
the attractiveness model which obtained satisfactory results in 30
steps (Nagellerke’s R2 = 0.261) and to 9 in the confidence model
with the number of steps equal to 26 (Nagellerke’s R2 = 0.434).

5. CORRECTNESS OF THE LOGISTIC
MODEL

Principal Component Analysis (PCA) is one of the statistical
methods that examines data without supervision. The main
goal is to reduce the number of input variables describing the
phenomenon under study. By design, this method is used to
explain the variability of complex data using new principal
components that are linear combinations of the observed
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MR2 (Strohminger et al., 2016).

FIGURE 1 | A set of photos selected for future research, divided into groups: (A) low attractiveness and high confidence, (B) high attractiveness and high confidence,
(C) high attractiveness and low confidence, (D) low attractiveness and low trust. Photos taken from the following databases: DEFSS (Meuwissen et al., 2017) and

png
o9
20jpg 3png

@

60png

9
e
f
€

variables. The new set is characterized basing on most of the data
from the original set with a reduced number of variables. The
PCA analysis can be an introduction before proceeding to further
statistical methods, such as cluster or discrimination analysis.

In the study, the backward stepwise logistic regression
eliminated, based on the Wald coefficient, the least significant
explanatory variables for the model. According to the purpose of
PCA, calculations were performed and the number of variables
necessary to describe the phenomenon was determined and
compared with the number of variables determined in the
backward stepwise logistic regression model. For the calculations,
a correlation matrix containing 34 explanatory variables and
a constant was used. The operations were performed with
the use of functions available in the programming language
“R” The PCA analysis was used to check that the logistic
regression model uses a sufficient number of describing
variables. Tables 2, 3 provide the PCA statistics for attractiveness
and trust.

On the basis of the Kaiser criterion, which recommends
distinguishing only those factors whose eigenvalues are >1, PCA
selected five components for attractiveness and seven for trust.

The components for the variable “attractiveness” explain more
than 90% of the variability of the input data (first component:
43.6%, second component: 21.6%, third component: 9.9%, fourth
component: 6.6%, fifth component: 3%) while the components
for the variable “trust” in about 87% (first component:
34%, second component: 22%, third component: 10%, fourth
component: 9%, fifth component: 5%, sixth component: 4%,
seventh component: 3%). The above statistical data indicate a
sufficient number of components that can be used to describe the
studied phenomenon. The logistic regression model, as a result
of the stepwise elimination of the least statistically significant
features, left five predictors for attractiveness and nine predictors
for confidence. Comparing the number of predictors necessary
to describe the phenomenon determined by the PCA with the
number of predictors left as a result of the logistic regression
model calculations, it is concluded that the model left a minimum
and sufficient number of predictors to describe the attractiveness
while for the description of confidence it distinguished two
additional predictors above the minimum necessary.

The quality of the model was assessed using the Hosmer-
Lemeshow test (Table4). In both cases the obtained results
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TABLE 1 | Summary of the most important explanatory variables (marked with a
“+”in the table) for the variables attractiveness and trust, which remained after
elimination by backward logistic stepwise regression based on the Wald

coefficient.

Variable Attractiveness Trust

N1- Anxiety - -
N2- Angry hostility + —
N3- Depression — —
N4- Self-consciousness + -
N5- Impulsiveness + —
N6- Vulnerability — —
E1- Warmth — —
E2- Gregariousness — -
E3- Assertiveness - -
E4- Activity + -
E5- Excitement seeking - -
E6- Positive emotions - —
O1- Fantasy — —
02- Aesthetics - -
O3- Feelings — —
O4- Actions + -
O5- Ideas - +
0B6- Values - -
U1- Trust + —
U2- Straightforwardness — -
U3- Altruism + +
U4- Compliance — —
U5- Modesty — —
U6B- Tendermindedness - -
S1- Competence - -
S2- Order - +
S3- Dutifulness - —
S4- Achievement striving - —
S5- Self-discipline — -
S6- Deliberation - —

Empathy +
sdr-Tendency to take risks —
Impulsiveness + —
constant + +

showed no significance which proves the similarity of the
observed and expected values and a good fit of the model.

6. RESULTS

As a result of the analysis of the obtained data, the impact
of individual descriptive variables on dependent variables was
assessed. For a better understanding of the results of the
regression model, a table of correlation between the dimensions
of the NEO-Pi-R questionnaire and the subscales of these
dimensions is presented below. Table5 shows only high
correlations between dimensions and their subscales. The data

TABLE 2 | Principal component analysis of a logistic regression model based on
the correlation matrix for the attractiveness predictor.

Standard Proportion Cumulative

deviation of variance proportion
Comp1 4.167 0.496 0.496
Comp2 2.752 0.216 0.712
Comp3 1.858 0.099 0.811
Comp4 1.515 0.066 0.877
Comp5 1.027 0.030 0.907
Comp6 0.968 0.027 0.933
Comp7 0.874 0.022 0.955
Comp8 0.744 0.016 0.971
Comp9 0.470 0.006 0.977
Comp10 0.454 0.006 0.983

TABLE 3 | Principal component analysis of a logistic regression model based on
the correlation matrix for the trust predictor.

Standard Proportion Cumulative

deviation of variance proportion
Comp1 3.466 0.343 0.343
Comp2 2.783 0.222 0.565
Comp3 1.914 0.105 0.670
Comp4 1.765 0.088 0.758
Comp5 1.298 0.048 0.806
Comp6 1.171 0.039 0.845
Comp7 1.050 0.031 0.877
Comp8 0.897 0.023 0.900
Comp9 0.886 0.022 0.922
Comp10 0.740 0.016 0.938

TABLE 4 | Goodness of fit test results from Hosmer and Lemeshow.

Step Chi-square df Relevance
Attractiveness 1 7.827 8 0.451
30 9.075 8 0.336
Trust 1 9.612 7 0.212
26 7.411 7 0.387

show that the subscales do not correlate significantly with
each other.

The model uses a default cutoff of 0.5. The case classification
derived from the logistic regression uses the predicted
probability. The case with the predicted probability greater
than the cutoff value is classified as positive (1), and less,
as negative (0). Based on Tables 6, 7, which compare the
classification of the tested values with respect to the dependent
variable with the classification resulting from the use of the
model, it is concluded that the model in which the dependent
variable is “attractiveness” classifies correctly 72.6% of the data.
In the model where the dependent variable is “trust,” the total of
78.8% of correctly predicted responses was recorded.
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TABLE 5 | Correlation between the dimensions of the NEO-Pi-R questionnaire and their subscales.

Neuroticism Extroversion

Openness

Agreeableness

Conscientiousness

N1 0.780

E1 0.748
S1

E2 0.877
02

U2

S2

N3 0.772

E3 0.761
u3

S3

N4 0.721

E4 0.815
U4

E5 0.740
S5

N6 0.759

0.742
0.739

0.704

0.835

0.711

0.711

0.801

0.715

TABLE 6 | Percentage of correct classifications in the training data for the
dependent variable “attractiveness”.

TABLE 8 | Percentage of correct classifications in the training data for the

dependent variable “trust.”

Predicted Predicted
Observed ] Observed
Attractiveness Percentage of correct Trust Percentage of correct
classifications classifications
0 0 1
0 48 4 92.3 0 30 10 75.0
. Trust
Step 1 Attractiveness 1 5 27 84.4 1 8 37 82.2
Total percentage 89.3 Total percentage 78.8
0 45 7 86.5
Step 30 Attractiveness 1 16 16 50
Total percentage 726 TABLE 9 | Percentage of correct classifications in the training data for the

dependent variable “attractiveness”.

Predicted
TABLE 7 | Percentage of correct classifications in the training data for the Observed
dependent variable “trust.” Attractiveness Percentage of correct
classifications
Predicted 0 1
Observed
Trust Percentage of correct A 46 6 88.5
P ttractiveness
classifications
0 9 23 71.9
Total percentage 82.1
0 33 7 82.5
Step 1 Trust 1 5 40 88.9
Total percentage 85.9
0 30 10 75 The above tables (Tables 8, 9) show that the model limitation
Step 26 Trust 18 37 82.2 contributed to the improvement of the model quality in the
Total percentage 78.8 case of the dependent variable “attractiveness,” thus giving 82.1%

In order to check how the model behaves in the event of data
reduction, the dimensions of the NEO-PI-R questionnaire were
omitted, leaving only the subscales of dimensions in the model.

of correct classifications. The changes in the model did not
improve the classification for the dependent variable “trust.” The
interpretation of the classification accuracy of 70% + may be
misleading, although only the model from which the individual
data is predicted was presented in the studies. The study is only
a pilot and will be used for further analysis in EEG studies, the

Frontiers in Human Neuroscience | www.frontiersin.org

July 2021 | Volume 15 | Article 685530


https://www.frontiersin.org/journals/human-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/human-neuroscience#articles

Bartosik et al.

Are You Able to Trust Me?

current indicators will be auxiliary indicators, while the main
indicators will be indicators taken from the EEG.

The values of the parameters of the regression model are
presented in Table 10. As a result of the reduction in the number
of variables increasing with each successive regression step,
several most influential components of the model were obtained.
For better illustration of the influence of individual features on
the assessment of attractiveness and trust, the data are presented
in Table 11. Additionally, the features influencing significantly
both predictors simultaneously were marked.

Among the variables for the assessment of attractiveness, the
most important is altruism (U3), which is the agreeableness
subscale in the NEO PI-R test. According to the data, as the
variable increases, the probability that the face in the photo
will be assessed as attractive increases over 2.5 times. This
variable is also the most important predictor when trust is the
dependent variable in the model. In this case the probability
of trust grows also more than 2.5 times with an increase in
the value of the predictor. Another factor that influences the
assessed attractiveness significantly is order (S2, component of
conscientiousness in the NEO PI-R test). The increase in the
variable enhances the chance of a positive visual assessment of
the person in the photo by about 50%. In the case of empathy,
which is a variable derived from the IVE questionnaire, it follows
that more emphatic people are prone to negative assessment of
attractiveness. The most similar results were obtained for the
variables O5 (ideas, openness subscale) and sdr (propensity to
risk from the IVE questionnaire). In both cases, an increase in
the value of the variable leads to an increase in the chances that
the respondent will evaluate the person in the photo as attractive.

As mentioned before for the dependent variable trust, a
particularly strong predictor is the variable U3 or altruism. In
addition to this variable, the N2 component, in other words,
angry hostility from the NEO PI-R test, described as a tendency
to irritation or anger, has a large impact. As follows from the
data the stronger the personality trait, the greater the probability
of trusting the person in the photo. Excessive self-consciousness
(N4) is another variable that plays a significant role in the model.
According to the presented statistics, the chances of trust by
people manifesting social anxiety or low self-esteem drop by
half. The group describing the dependent variable also included
a feature of the same name, i.e., trust (Ul) from the NEO PI-
R test. When the variable changes, the probability that the face
in the photo is judged trustworthy doubles. Very similar results
were obtained for the variable O4 (actions from the NEO PI-
R test) and impulsiveness from the IVE test. In both cases, the
probability is doubled. The variable E4 (activity) has a negative
component which means that its increase results in a reduction of
the probability of trust by ~52%. The same relationship is found
empathy from the IVE test and for the E5 variable (excitement
seeking). The decrease in odds is ~44 and ~45%, respectively.

7. DISCUSSION

The subject of personality and its influence on human
behavior has been of interest for researchers for many

years. Miiller and Schwieren (2020) examined the significance
of individual personality types on the behavior of participants
during a trust game. They showed that personality influences
human behavior based on trust with higher correlations with
ambiguous decisions than with risky decisions. They indicated
that neuroticists spend lower stakes during the game while
people characterized by agreeableness are inclined to donate
higher amounts. This statement can be translated into trust, i.e.,
agreeable people have a higher level of trust toward another
person than in the case of neurotics. Similar conclusions were
obtained by Ben-Ner and Halldorsson (2010) in the studies based
also on the trust game. They found that the personality type
positively influenced trust when the participant was characterized
by high agreeableness, extraversion, or low neuroticism.

In the above paper, the impact of individual personality traits
on the assessment of trust in people in the photos and on their
attractiveness was examined. Personality traits are listed on the
basis of the Neo Pi-R and IVE psychological tests and compared
with the questionnaires examining the attractiveness and trust
toward people in the photos. The faces obtained from generally
available databases with a neutral expression were used in the
research to minimize the impact of facial expression on the
assessment. The analysis was performed based on the logistic
stepwise backward regression. The included Wald coefhicient
allowed for the elimination of the least significant descriptive
variables from the model with each successive step. The model
was developed in the SPSS program and the learning and training
of the model was carried out according to the procedures
available in the program. Based on the obtained data and the
performed analyses, it was shown that altruism has the greatest
impact on the perceived attractiveness and trust. In both cases
this trait has a positive effect on the dependent variable which
indicates that altruists are more likely to judge others positively.
Overall, it was noted that trust is largely influenced by the
components of agreeableness and neuroticism.

After collecting the data from the respondents, apart from
determining the personality traits influencing the decisions, a set
of photos was extracted to be used in the electroencephalographic
(EEG) examinations. The set of all 100 photos was divided
into four groups: attractive and trustworthy, unattractive and
untrustworthy, attractive and untrustworthy, unattractive and
trustworthy. These are different combinations of dependent
variables. Each of these groups has a different number of photos.
The most numerous groups are great attractiveness with great
confidence and small attractiveness with small confidence. The
reason for this allocation of photos is the relationship between the
attraction and the trust. Attractive people are believed to be more
trustworthy, and less attractive people are likewise unreliable
(Oosterhof and Todorov, 2008; Sutherland et al., 2017). Among
the photos from the group of high attractiveness and low trust,
there are only faces of people of African and European descent
with a slight predominance of people of African descent. On the
other hand, in the group where trust is great and attractiveness
small, there are usually faces of people of Asian and European
origin, with a slight predominance of the former. Based on the
highest average ratings for each photo and the gender of each
group, six photos were selected to be used in the EEG tests.
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TABLE 10 | Estimating the values of the parameters of the logistic regression model for the dependent variable —attractiveness and trust.

Trust Attractiveness
B ::f::iard Wald Relevance Exp(B) B ::f:rdard Wald Relevance Exp(B)
Step 1 N1 —0.061 0.753 0.006 0.936 0.941 0.77 1.102 0.488 0.485 2.16
E1 0.073 0.758 0.009 0.923 1.076 —2.149 0.967 4.941 0.026 0.117
o1 —0.015 0.67 0 0.983 0.985 —0.11 0.828 0.018 0.894 0.896
U1 1.347 0.811 2.759 0.097 3.848 0.719 0.748 0.925 0.336 2.053
S1 —0.826 0.701 1.387 0.239 0.438 —2.232 1.363 2.683 0.101 0.107
N2 2.499 0.498 6.948 0.008 12.173 0.073 0.955 0.006 0.939 1.076
E2 —0.381 0.737 0.268 0.605 6.683 2.351 1.331 3.119 0.077 10.493
02 —0.566 0.754 0.564 0.453 0.568 0.261 0.918 0.081 0.776 1.298
U2 —0.979 0.69 2.014 0.156 0.376 —1.705 1.137 2.248 0.134 0.182
S2 0.07 0.533 0.017 0.896 1.072 —2.252 0.905 6.19 0.352 0.487
N3 —0.246 0.603 0.166 0.684 0.782 -0.72 0.773 0.866 0.352 0.487
E3 0.133 0.781 0.029 0.865 1.142 —1.92 1.182 2.636 0.104 0.147
[OX] —0.307 0.68 0.204 0.651 0.735 —1.339 0.936 2.048 0.152 0.262
us 2.266 0.817 7.687 0.006 9.643 5.185 1.753 8.746 0.003 178.51
S3 —1.206 0.79 2.33 0.127 0.299 0.043 1.129 0.001 0.969 1.044
N4 —1.111 0.714 2.419 0.12 0.329 —1.757 1.041 2.849 0.091 0.173
E4 —1.168 0.755 2.391 0.122 0.311 —1.684 1.053 2.557 0.11 0.186
04 1.204 0.785 2.351 0.125 3.335 1.183 0.827 2.049 0.152 3.265
U4 0.27 0.683 0.157 0.692 1.311 0.048 0.982 0.002 0.961 1.05
S4 —0.154 0.646 0.057 0.811 0.857 2137 1.166 3.361 0.067 8.475
N5 —1.282 0.754 2.892 0.089 0.278 —0.188 0.835 0.051 0.821 0.828
E5 —0.322 0.718 0.201 0.654 0.725 —2.679 1.338 4.009 0.045 0.069
05 —0.585 0.775 0.57 0.45 0.557 1.33 1.042 1.629 0.202 3.782
us -0.72 0.661 1.187 0.276 0.487 —2.238 1.099 4.146 0.042 0.107
S5 0.156 0.599 0.068 0.795 1.168 —1.189 0.794 2.239 0.135 0.305
N6 —-0.135 0.795 0.029 0.865 0.874 —0.358 1.094 0.107 0.744 0.699
E6 0.417 0.669 0.389 0.533 1.517 1.075 0.891 1.456 0.227 2.93
06 1.176 0.726 2.622 0.105 3.24 1.496 0.822 3.307 0.069 4.462
U6 —0.111 0.485 0.053 0.819 0.895 1.213 0.758 2.56 0.11 3.362
S6 1.317 0.847 2.419 0.12 3.733 0.575 0.865 0.442 0.506 1.777
impulsiveness 0.602 0.538 1.253 0.263 1.825 —1.418 0.824 2.958 0.085 0.242
sdr 0.346 0.57 0.369 0.544 1.414 1.505 0.937 2.581 0.108 4.505
empathy —1.243 0.621 4.002 0.045 0.288 —1.339 0.818 2.676 0.102 0.262
tmzS —1.016 0.652 2.43 0.119 0.362 —1.385 0.98 1.998 0.157 0.25
constant 0.04 0.358 0.013 0.91 1.041 —1.948 0.701 7.721 0.005 0.143
Step 26 Ut 0.709 0.331 4.599 0.032 2.032 - — — — -
N2 1.1563 0.442 6.8 0.009 3.169 - - - — —
us 1.041 0.371 7.859 0.005 2.833 - - - — —
N4 —0.721 0.333 4.703 0.03 0.486 - — — — -
E4 —0.753 0.398 3.579 0.059 0.471 - — — — -
o4 0.694 0.357 3.776 0.052 2.001 - — - — -
N5 —0.605 0.374 2.609 0.106 0.546 - — — — -
Impulsiveness ~ —0.717 0.368 3.794 0.051 2.047 — - - - -
Empathy —0.592 0.351 2.846 0.092 0.553 - — - — -
Constant 0.096 0.273 0.124 0.725 1.1 - — - - -
Step 30 S2 - - - — - —-0.741 0.303 6 0.014 0.477
us - — — — — 0.961 0.32 9 0.003 2.615
05 - — — — — 0.501 0.298 2.82 0.093 1.65
sdr - — — — - 0.535 0.299 3.208 0.073 1.707
Empathy - - - - - —-0.471 0.292 2.608 0.106 0.624
Constant - — — — - —0.678 0.263 6.675 0.01 0.507

The table shows the statistics for each of the predictors in the model. As a result of the gradual elimination of the predictors in the light parts of the table (step 26 for the confidence
dependent variable, step 30 for the attractiveness dependent variable), the variables furthest away from the dependent variable are presented.
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TABLE 11 | List of personality traits with the most important ones for
attractiveness (marked light yellow —the positive impact on the dependent
variable, dark yellow—the negative impact on the dependent variable), trust
(marked light green—the positive impact on the dependent variable, dark
green—the negative impact on the dependent variable) and attractiveness and
trust at the same time (marked light blue—the positive impact on the dependent
variables, dark blue—the negative impact on the dependent variables).

Type of test Personality factors Component factors

N1- Anxiety
N2- Angry hostility
N3- Depression

N6- Vulnerability
E1- Warmth
E2- Gregariousness

Neuroticism

E3- Assertiveness

E5- Excitement seeking

Extroversion

E6- Positive emotions
O1- Fantasy

02- Aesthetics

O3- Feelings

O4- Actions

05- Ideas

O6- Values

U1- Trust

U2- Straightforwardness
US3- Altruism

U4- Compliance

U5- Modesty

U6B- Tendermindedness

Neo-Pi-R Openness

Agreeableness

S1- Competence

S2- Order

S3- Dutifulness

S4- Achievement striving
Sb- Self-discipline

S6- Deliberation

Conscientiousness

IVE sdr - Tendency to take risks
Impulsiveness

In the presented study, the focus was primarily on finding
the relationship between the choices made toward people in
the photos and personality trait. It is an introduction to further
research using electroencephalography. EEG research will be
developed on the above-mentioned set of faces and will be
conducted on a group of 60 students.

Stimulating the brain with various types of stimuli results in
the arousal coming from the centers responsible for reading and
processing them. The resulting neural processes are analyzed in
terms of time dynamics which are estimated using the event-
related potential (ERP). Component N170 is assumed to be
a component characteristic of facial perceptual processing and

appears ~170 ms after the stimulus has occurred. N170 can
also appear as a result of multiple face presentations and is
called the adaptive effect of N170 (Eimer et al, 2010). ERP
components for trust and attractiveness appear both in the
initial stages of facial processing (e.g., P100) and later (e.g.,
late positive potential, LPP). The study (Marzi et al,, 2014)
analyzed, inter alia, the differences between the ERP components
of trustworthy and untrustworthy faces. The stimulus responses
included P100 (110-130 ms), EPN (200-350 ms), and LPP (300-
500 ms). Additionally, components for trustworthy faces showed
lower amplitudes than untrustworthy faces. Both early and late
facial processings were recorded in the study (Yang et al., 2011)
where the reliability of pre-categorized faces was analyzed and
the most significant responses were obtained for the C1 (40-
90 ms) and LPC (400-600 ms). Early ERP modulations occur
in response to attractive/unattractive faces (Marzi and Viggiano,
2010; Hahn et al., 2016). Early registration of stimulus-induced
activity is the result of facial perceptual processing. The course
of facial identity processing results in the registration of the
signal within the N250 limits (Werheid et al., 2007) while the
signals resulting from cognitive processing that occur within
300-600 ms from the stimulus occurrence are represented the
latest (Calvo et al., 2018).

Taking into account the information already available on
the processing of visual stimuli by the brain in the context
of attractiveness and trust, and the data obtained in the
present study, an ERP analysis is planned in the next works
to find the correlation between the “class” of the face and the
activity of selected areas of the brain using photos of women
and men different facial features and nationalities, and then,
using appropriate algorithms, to accurately indicate the areas
of the cerebral cortex that showed the highest activity during
the experiment in individual people. As shown in the above
study, the personality traits of the evaluators influence largely
the decisions. In addition to the above-mentioned studies, the
signal analysis is planned in terms of individual differences of
respondents. The collected data in combination with EEG data
will constitute a sufficient set to build a classifier that will be able
to predict consensus based on personality traits.

8. CONCLUSIONS

On the basis of the estimated models there were demonstrated
the personality traits that are most important concerning
the behavior toward others, and more precisely they affect
the assessment of attractiveness and trust in people from the
photos significantly. Among all the features for both dependent
variables, altruism (U3) is the most important. The growing
probability of giving the grade “attractive” and “trustworthy”
can be justified by the character traits of these people, i.e.,
sensitivity to the fate of another person and selfless help. It has
been noticed that the components belonging to the groups of
agreeableness and neuroticism have a particularly large impact
on trust while altruism (U3), trust (U1), and angry hostility (N2)
increase the probability of trust twice or three times and excessive
self-consciousness(N4) reduces the probability by about 50%.
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Future study will assess the course of ERP induced during
social assessment based on the first impressions and facial
appearance and locate the most active areas of the brain,
detailing the Brodmann’s area (BA). For this purpose an
electroencephalographic test will be carried out to assess the
credibility and attractiveness of the presented faces. EEG data are
expected to help find a correlation between the face “class” and
the activity in the selected areas of the cerebral cortex.
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