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Introduction
Personality traits can provide important insights into the biological 
basis of individual differences [1]. However, reading data of 
personality across occupation relies on subjective standards and a 
limited set of behaviors, which can lead to inconsistent results [2]. 
For example, predicting the controllability of athletic performance 
behavior of college athlete is one of the issues. Multiple personality 
studies on neurobiology have shown that the neurological 
mechanisms of neuroticism, extroversion, and psychosis are 
universal psychological and behavioral characteristics and are 
common among individuals from different cultural or environmental 
backgrounds [3, 4]. Psychotic-like experiences involve knowledge 
of clinical, biological behavior and environmental risks, as well as 
protective factors related to the development of psychiatry [5, 6].

Individuals personality has been studied abundantly in the field of 

psychology, mostly in the field of Extraversion and Neuroticism 
[7-10]. Extraversion-introversion is a major personality trait 
which is believed to have a biological basis, which impact on 
outcomes including mental health and adjustment in educational 
and occupational settings [11]. Extraversion encompasses a number 
of specific characteristics such as sociability, assertiveness, high 
activity level, positive emotions, and impulsivity. And a number of 
different mechanisms have been proposed to underlie the trait [12]. 
It is associated with cortical arousal and the dopaminergic system. 
A wide range of human behaviors, from academic achievement 
and occupational performance to antisocial behaviors and risk 
taking are linked with Extraversion [13]. Neuroticism is a unique 
dimensional measure of personality thought to capture emotional 
stability and a temperamental sensitivity to negative stimuli [14]. 
Neuroticism predicts a wide range of negative outcomes, including 
psychopathology. Most psychological disorders are associated with 
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Abstract
Background & Aims: Personality traits play a stable and intrinsic role in the process of sport undergraduates coping with the 
multiple stresses of classroom academic performance and maintaining extracurricular sport. The purpose of this study is to determine 
the correlation of multilayer perceptron (MLP)models in predicting gender status and major choice among sport undergraduates. 

Method: Personality surveys based on the classic Eysenck questionnaire was carried out and MLPs feedforward neural networks with back 
propagation algorithm were processed by SPSS and cross-validated among the 332 undergraduates. Descriptive analyses and T tests were used to 
analyze the personality traits of the overall participating subjects. MLP models the original scores of items in the Eysenck Personality Scale were 
set as covariates, and "gender" and "major" was set to be the predicted output, respectively. Choose the best predictive models from all models.

Results: The personality characteristics of subjects were more extroverted (t =20.838, p =0.000) and more neurotic (t =4.892, 
p =0.000) and unlikely to be psychotic (t =-0.321, p =0.749). The test outcomes are credible suggested by the Lie score (t 
=-17.679, p =0.000). The top four items that play an important role in predicting the gender are: N67, N28, E22, E1. The most 
important items of the E and N dimension scales in the "professional" prediction model are in turn: E85, E1 & N66, N28. 

Conclusions:The type of the personality model is ENql, meaning extroverted, neurotic, unlikely psychotic and trusted in the 
personality characteristics. The application of MLP prediction models is to help undergraduates in choosing their major more easily.
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elevated scores on this dimension, and evidences have shown that 
this trait significant predict marital and job dissatisfaction, and 
subjective health complaints [15]. Psychoticism is a third major 
dimension of personality suggested by Eysenck. This dimension 
included traits such as aggressiveness, manipulation, tough-
mindedness, risk taking, irresponsibility, and impulsivity versus their 
opposites. High levels of Psychoticism were not only associated with 
criminal behavior, but also with various mental illnesses (including 
manic-depressiveness and schizophrenia) and even with creativity. 
Biologically, Psychoticism link with high levels of testosterone 
and low levels of monoamine oxidase (MAO), which influences 
the levels of neurotransmitters [16. Psychoticism-Impulse Control, 
Extraversion- Introversion, and Neuroticism-Emotional Stability is 
the three-factor structure of the PEN model across scale versions 
[17].
Personality traits have such strong genetic foundation and highly 
stable over time. It's believed to be true that it can predict important 
societal outcomes. We use Artificial neural network (ANN), useful 
prediction tool in the field of artificial intelligence, to predict an 
undergraduate’s gender and his/her major. Multilayer perceptron 
(MLP) is a kind of deep-learning method of convolutional neural 
network use minimal preprocessing to a powerful tool to make 
accurate predictions from complex data [18-20]. Build accurate 
predictive models through personality aspects with MLP among 
sport undergraduates is a developing practical strategy on courses 
setting in education. 

Methods 
Data Collection 
In order to compare with the norm data of other occupations, we 
conducted the classic Eysenck personality test among the sport 
undergraduates. The questionnaire survey was conducted for 
undergraduates in their sophomore year, and the total survey time 
was 3 years. Participants agree to the informed consent before filling 
out the questionnaires. 

The survey uses the Chinese version of the Eysenck Personality 
Questionnaire (EPQ). This is a self-rating scale with 85 questions. 
According to Eysenck’s trait theory, EPQ covers four dimensions, 
including 21 items from EPQ-E (Extraversion-introversion) 
subscales, 24 items from EPQ-N (Neuroticism-stability) subscales, 
20 items from EPQ-P (Psychoticism) scales and 20 items from the 
EPQ-L (lie) subscales. Participants click in the boxes of "yes" or 
"no" answers according to their own situation, and the experimenters 
will score according to the scoring criteria.

The experimental process is monitored and all questionnaires entries 
were unified explained by the experimenter. Participants take their 
choices after they saw and understood the questionnaire items. They 
scored themselves after completing the Questionnaires and learned 
the calculation rules. All items use a dichotomous response format. 
For positive scoring items (0 = "No", 1 = "Yes"), for negative scoring 
items, that is, questions with a (-) sign, (0 = "Yes", 1 = "No").

All initial scores are converted into standard scores according to 
the statistics table by the experimenter. Participants in experiments 
of this survey are undergraduates at their sophomore years. Each 
time the questionnaires were gathered on the spot. The personality 
questionnaire test is approved by the university ethics committee.

Data Processing
Original points of each subscale score were calculated. Then 
standard score can be checked in the standard table. The research 
and analysis of the test results are mainly based on the standard score. 
The standard score conversion method of the EPQ is converted as 
follows: 
 

In the formula,   represents a rough questionnaire score of a certain 
subject, and  ,   represent the mean and standard deviation of the 
sample of this population, respectively.  represents standard score. 
The scoring rules for each entry are as follows.

 
 
 
 

Data for processing as descriptive analysis, T test, single factor 
analysis were performed by IBM SPSS22.0.
The Multilayer Perceptron (MLP) procedure produces a predictive 
model for one or more dependent (target) variables based on the 
values of the predictor variables. MLP using the backpropagation(BP) 
algorithm to classify data. The forward phase where the activations 
are propagated from the input to the output layer, and the backward 
phase where the error between the observed actual and the requested 
nominal value in the output layer is propagated backwards in order 
to modify the weights and bias values are in the BP algorithm. A 
differentiable activation function is required in BP algorithm. One or 
more hidden layers of sigmoid neurons followed by an output layer 
of linear neurons in the feed-forward networks. This structure allows 
the network to learn nonlinear and linear relationships between input 
and output vectors. The training data set is used to calculate the error 
gradients and to update the weights; and the validation data set allows 
selecting the optimum number of iterations to avoid overlearning. 
As the number of iterations increases, the training error drops, 
whereas the validation data set error begins to drop, then reaches 
a minimum and finally increases. Continuing the learning process 
after the validation error arrives at a minimum lead to overlearning. 
Once the learning process is finished, another data set (test set) 
is used to validate and confirm the prediction accuracy. Properly 
trained BP networks will give reasonable answers when presented 
with new inputs [21]. 

SPSS easily classify data by using MLP. Choose "gender" or 
"university major" as the dependent variable, which is the predicted 
target variable. Take each item score (0 or 1) of a single dimension as 
covariates. Specify 7, 3, and 0 as training, and the relative numbers 
of test and retained samples correspond to 70%, 30%, and 0%, 
respectively. The procedure can select the "best" architecture 
automatically. Batch training is preferred because it directly 
minimizes the total error. Use the conjugate gradient method for 
batch training types. Check all the box in Network Structure, which is 
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"Description", "Diagram", "Synaptic weight". Also check any boxes 
you can possibly check in Network Performance (including " Model 
summary"," Classification results", "ROC curve", "Cumulative gains 
chart", "Lift chart", "Predicted by observed chart". Then tick the 
options of "Case processing summary" and "Independent variable 
importance analysis".

Results 
General data
332 valid response participants took part in this survey. 283 male and 
49 female students had completed these personality questionnaires. 
Subjects’ major in different expertise: 33.43% of total are majoring 
in SCUBA, 51.20% are in Physical Education and 15.35% in Sport 
Science (Tab.1 & Fig.1).

Table 1: Table demonstrate the frequency and percentages in gender 
& major of valid subjects

Fre-
quency

Percent-
age

Effec-
tive 
percent-
age

Cumu-
lative 
percent-
age

Gender Male 283 85.2 85.2 85.2
Female 49 14.8 14.8 100
Total 332 100 100

Major SCUBA 111 33.4 33.4 100
Physical 
Educa-
tion

170 51.2 51.2 66.6

Sport 
Science

51 15.4 15.4 15.4

Total 332 100 100

Figure 1: Pie charts of valid subjects
i) Descriptive data of gender; 
ii) Descriptive data of major

Preliminary Statistics of Personality Scale
After obtaining the preliminary scores of each dimension of the 
subjects, we convert their initial scores into standard scores according 
to the following the formulas above. 

The gender-based norms data(M+/-SD)of EPQ personality trait in 
our country for reference listed as follows:

Sport undergraduates' extroverted personality trait score (58.66±7.59) 
was significantly higher than that of normal people (t =20.80, p 
=0.00). Their neuroticism (52.88±10.33) was also higher than that 
of normal people (t =5.07, p =0.00). The difference between the 
scores of psychoticism dimension of the sample group and the 
norm is not significant (t=-0.17, p=0.865). The score of the lie scale 
(43.66±6.56) being far lower than the standard value (t =-17.62, p 
=0.00) indicates that the scale results are credible.

Among the sample students of similar age, female sport students 
(44.92±10.70 vs.43.44±5.53) score higher than the opposite gender 
in Lie dimension (F=53.87, P=0.00). 

Figure 2: Box plot demonstrate standard scores:
i) Male subjects score in E, N, P, L;
ii) Female subjects score in E, N, P, L

Table 2: Table demonstrate the description data in   of original 
score of different major

Major XE XN XP XL

SCUBA M 59.25 52.29 49.50 43.36
n 111 111 111 111
SD 7.178 10.599 7.830 6.037

Physical 
education

M 59.04 52.41 49.96 43.85

n 170 170 170 170
SD 7.452 10.134 7.974 7.061

Sport 
science

M 56.12 55.71 50.76 43.67

n 51 51 51 51
SD 8.484 10.138 6.930 5.959

The one-way ANOVA analysis of variance showed that the 
dimension of the Extraversion standard scores of different majors 
was significantly different (F = 3.462, p = 0.033), while the other 
three dimensions were not significantly different (p >0.05).
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Figure 3: Box plot demonstrate standard scores:
i) Score of subjects from SCUBA in E, N, P, L;
ii) Score of subjects from physical education in E, N, P, L;
iii) score of subjects from sport science in E, N, P, L

The Neuro Network Model Prediction Models
Since the characteristics of Psychoticism dimension are not well 
significant and the Lie dimension score only used as a reference 
scale for measuring reliability, ultimately we chose the original 
scores of the Extraversion and Neuroticism dimension scores to be 
the covariates for the prediction models.

Gender Prediction Models
In this model the sample is set to 72.3% in the training set and 27.7% 
in the testing set. 45 items from E, N dimension of EPQ excluded the 
bias unit are selected to be as the input variables. “Gender” is set to be 
the Dependent Variable as well as the predictive outcome. Number of 
units in hidden layer is 1. Activation Function of the hidden layer(s) 
is the hyperbolic tangent and the activation function of the output 
layer is SoftMax. Percent incorrect prediction of training samples 
is 8.8%, and 13.0% in testing samples. Correspondingly, the overall 
percent correct of the training samples is 91.3%, while 87.0% in the 
testing samples. As regarding the ROC curve, the areas of gender 
“male” and “female” in the area model below the curve are both 
0.916, indicating that the model has good predictive ability. Answers 
to items of N67(Do you often feel lonely?), N28(Do you consider 
yourself " oversensitive"?), E22(If conditions permit, do you like to 
go out (travel) often?), E1(Do you have a wide range of hobbies?) 
Play very strong predictive roles to de gender prediction model. 

Figure 4: Gender prediction model by Multilayer Perceptron
i) Graph of predicted pseudo-probability; 
ii) ROC curve;
iii) Gain graph; 
iv) Lift graph;
v) Graph of Independent Variables Importance

Major Prediction Models
21 items from E dimension and 24 from N dimension are separately 
input as the input layer units to construct the prediction models for 
major. Because not all dimension score could perfectly predict the 
major.

In the model base on E dimension items, the sample is set to 
72.3% in the training set and 27.7% in the testing set. 21 items 
from E dimension of EPQ excluded the bias unit are selected to 
be the input variables with 2 units in “Gender” factor (1=male, 
2=female). “Major” is set to be the Dependent Variable as well 
as the predictive outcome. Number of units in hidden layer is 1. 
Activation Function of the hidden layer(s) is the hyperbolic tangent 
and the activation function of the output layer is SoftMax. Percent 
incorrect prediction of training samples is 37.9%, and 35.9% in the 
testing samples. Correspondingly, the overall percent correct of the 
training samples is 62.1%, and 64.1% in the testing samples. Areas 
of major “SCUBA”, “physical education” and “sport science” below 
the curve are 0.745, 0.769 and 0.787 as regarding the ROC curve, 
indicating that the model has good predictive ability. In this model, 
the most important variable contribute to the prediction is item E85. 
And the second important item is E1 (Fig. 5: i,iii,v,vii,ix). 

In the model base on N dimension items, the sample is set to 
68.7% in the training set and 31.3% in the testing set. 24 items 
from N dimension of EPQ excluded the bias unit are selected to 
be the input variables with 2 units in “Gender” factor. Percent 
incorrect prediction of training samples is 33.3%, and 38.5% in 
the testing samples. Correspondingly, the overall percent correct of 
the training samples is 66,7%, while 61.5% in the testing samples. 
Good predictive ability in the areas of major “SCUBA”, “physical 
education” and “sport science” below the curve are 0.777, 0.749 and 
0.839 regarding the ROC curve. In the model of Major prediction, 
E85(Are you a social person?), E1(Do you have a wide range of 
hobbies?), N66(Are you easily nervous?), N28(Do you consider 
yourself " oversensitive"?) are the four most important predictive 
variables. Those students who chose “yes” option to the content 
of the item E85(Are you a social person?) can predict their choice 
and persistency in university major most. And “yes” to the item 
E1(Do you have a wide range of hobbies?) also very crucial to the 
major chosen. Item N66(Are you easily nervous?) and N28(Do you 
consider yourself "oversensitive"?) ranked the first and the second 
place among all the chosen N dimension item variables (Figure 5: 
ii ,iv, vi, vii, x). 
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Figure 5: Major prediction model by Multilayer Perceptron
i ~ ii) Graphs of major predicted pseudo-probability by E, N items;
iii ~ iv) ROC curves of E, N items for predicting Major; 
v ~vi) Gain graphs for major prediction via E, N items; 
vii ~ viii) Lift graphs for major prediction via E, N items; 
ix ~ x) Graphs of Independent Variables Importance for major 
prediction via E, N items

Discussions 
Personality Characteristics of Sport Undergraduates
Personality characteristics of sport undergraduates are extroverted and 
neurotic. The observational results of the physical education college 
students' personality in the extrovert-introvert and the neuroticism-
stability dimension meet the social expectations and curriculum 
requirements. Behavior genetic evidence and psychophysiological 
studies showing that extraversion correlates with various indices 
of brain functioning. Individual differences of extraversion in 
sensitivity to reward, supported by dopaminergic brain pathways 
[11]. Clear differences exhibit between extroverts and introverts 
in their occupation choices that influence major choosing. Studies 
of vocational interests show that extroverts have stronger social 
and enterprising preferences. Extroversion also relates to superior 

performance during training, perhaps because extroverts handle 
novelty better than do introverts [22]. Extroversion was found to 
have a high genetic correlation with attention deficit hyperactivity 
disorder. Neuroticism associated cognitive bias, poor coping, 
and autonomic nervous system(ANS) inflexibility [23]. Elevated 
neuroticism has been linked to a wide array of clinical syndromes 
associated with psychological disorders. Some investigation finds out 
high level of neuroticism benefit from speed-accuracy in a cricket-
based decision-making [24]. The fact implies us that genetic factors 
also affected out personality that shaping our behavior outcomes 
[25]. 
Personality traits predict the participation in sports. There are 
differences in the courses setting of different majors. SCUBA 
undergraduates will get a lot of non-traditional outdoor swimming 
and diving training. Undergraduates majoring in physical education 
will receive a lot of traditional physical training, including team 
sports and individual physical training. Undergraduates in sports 
sciences receive mounts of classroom theoretical academic, and 
not much physical training. 

Outdoor swimming and diving activities in environments with 
extreme psychophysiological requirements determine the 
incremental effectiveness of personality. Personality traits have 
an increasing effectiveness in predicting the diver's performance 
relative to general mental ability, and underwater adaptability. 
personality traits as predictors of effective response to the changing 
environment of diving, and can also improve understanding of the 
behavioral impact and psychophysiological complications of diving, 
as well as psychological provide guidance on intervention and risk 
prevention [26]. Divers ’character traits from the perspective of 
behavior results analysis of the relationship between personality 
variables and diving performance may provide tangible benefits 
in enhancing safety and improving underwater performance [27]. 
The adapting to environmental stressors is complex and requires 
processing physiologically and psychologically to overcome extreme 
environmental barriers, thus implement effective and efficient work. 
It was wildly recognized that anxiety could directly lead to panic 
behavior. And stable personality characteristics help acclimatization 
to change in an extreme environment. Extraverted personality is 
more attracted by the high risk of sports.

In traditional exercises of team sport and individual training, 
differences between personality characteristics just according to the 
categories of competition and their relationship with the perception 
of performance because with less challenges from coping with 
extreme environments and adapting to environmental changes. 

The Extraversion personality traits of sports science undergraduates 
who mainly receive academic education with little physical training 
are not that distinct. Academic behavior and personality interact 
with each other mutually. More time for academic curriculum 
arrangement reduces the disturbance of social interaction, which is 
suitable for the development of students with introvert personality.

MLP model prediction for Gender and Major
The widely used multilayer perceptron (MLP) network in many 
fields is one of the most popular Deep learning (DL) architectures, 
which is a powerful tool that can make accurate predictions based 
on complex data [19]. An MLP consists of an input layer that simply 
receives the external inputs, and of a set of neural units organized 
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into L ≥ 1 hidden layers and one output layer, which constitute one 
of the most popular classes of neural networks for classification 
and regression [28].

By knowing the personality variables, we can predict Gender and help 
major choice which is essential for cultivate sport undergraduates 
according to their nature personality aspects and help forming 
their future careers. Neural network models with high accuracy for 
predicting gave us a new insight to explore their potential. Artificial 
neural network (ANN) is a flexible nonlinear mathematical system 
for modeling complex functions. Applies to independent predictors 
(inputs) and dependent predictors (outputs) that have relationships, 
even if the relationship is compound, multidimensional, and 
nonlinear. The artificial neural network obtains the known data, that 
is, the previously solved example, recognizes the complex patterns 
between the input and output, and then applies this knowledge to the 
unknown data. Learned the hidden relationship between input and 
output, and then ANN can predict the output based on the given input 
of the new data. Neural networks have contributed to the explosive 
growth of data science and artificial intelligence.

Predicting gender through personality traits helps to identify the 
gender social identity of sports undergraduates. Gender is but one 
aspect or dimension of identity that could be actively and purposefully 
altered [29]. Gender triggers differences in exercise performance 
among sports undergraduates both physically and psychologically, 
because gender identity norms are responsible for gender differences 
in psychological attributes. Some have argued that a higher degree 
of risk aversion is viewed as the norm for females while part of 
the male identity is to be risk-takers. Expectations could be part of 
the socially constructed gender norms, rather than a reflection on 
innate differences; behaving according to these expectations may 
reflect a willingness to conform with what is expected from one’s 
social category. Our original collected data show us that the gender 
predicted by personality traits meet the most of the expectations 
of social identity. The classification accuracy is high up to 85.0%. 

Prediction model establish for major help freshmen choose 
considering their own condition. Sport activities relate to 
psychosocial outcomes even though sports development models 
support the hypothesis that the psychosocial experiences of young 
athletes vary due to seemingly small changes in the design of their 
sports activities [30]. personality issues are among the psychological 
factors in athletes affect their psychological response to injury and 
illness [31]. High levels of extraversion are related to the amount of 
activities. Most of sport undergraduates will choose their preference 
course based on their personality besides their quality of performance 
and sport participation. Personality is related to long-term athletic 
success and moderate exercises help shaping healthier personality.

For application in the major prediction in case. A social person and 
have a wide range of hobbies appear to not the best for major in 
sport science. easily nervous and consider themself " oversensitive" 
probably is the sign for confirm unstable personality. In contrast, 
those individuals who are outspoken, competitive, driven, and even 
aggressive, will prefer to SCUBA or physical education.

Perspectives 
The prediction model can be used to help sport students to make 
choice in major. This prediction models are multilayer perceptron 

models (MLPs) of the neural network models in the IBM SPSS 22.0. 
They help to simplify the complexity of the major selection process. 
The prediction effects are good, with high classification accuracy. 
However, over-fitting is a problem in our predictions because of the 
lack of a large sample size. Our study provides preliminary results 
for the prediction of gender and major. More subjects are needed for 
further research. some limitations of our studies are noted. firstly, 
the specific indicators of academic and sports performance should 
be tracked but only the Eysenck Personality Scale data were used 
due to limitation of research. Secondly the measurement scales are 
subjective. It would be more convinced if more objective indicators 
were introduced into the prediction models.
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