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OF A COMPUTERIZED ASSESSMENT OF THE CAPABILITIES OF USERS

(57) The present technical solution in general relates
to methods and systems of computer technology, in par-
ticular to automated computer methods and systems
which help users and companies to take decisions on
the basis of a computerized assessment of user capa-
bilities. A method for preparing recommendations for tak-
ing decisions on the basis of a computerized assessment
of the personality and capabilities of users, in which a
user is given access to at least one computerized task
for the execution thereof; emotions of the user are iden-
tified in real time during the execution of the at least one

task by means of at least one video camera; data are
obtained about the user’s execution of the at least one
task; at least one capability of the user is determined on
the basis of data obtained after the at least one task is
executed and the identified emotions of the user; recom-
mendations for the user are formulated for taking deci-
sions on the basis of the at least one capability deter-
mined in the preceding step. The technical effect is to
raise the completeness, accuracy and speed of evaluat-
ing user capabilities.
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Description

BACKGROUND

[0001] This technical solution generally refers to the
methods and systems of computer science, particularly
to computer-automated methods and systems that assist
users and companies in making decisions based on a
computerized assessment of the personal qualities, in-
terests, inclinations, talents and abilities of users as well
as their mutual relations with the use of both artificial
intelligence and emotion recognition.

PRIOR ART

[0002] Currently, recruiting suitable candidates for a
position can be a daunting task for many companies.
Generally, companies rely on intermediaries (external
and internal recruiters) as well as on pre-selection and
interviews conducted by these intermediaries in order to
determine formal compliance with both the vacancy re-
quirements and the company’s corporate culture. How-
ever, the process of searching for new employees can
be labor intensive, expensive and even ineffective in
some cases. In addition, the search process may not take
into account the full list of possible candidates, especially
if there are too many applicants, and companies may
incur both direct and indirect losses from the hiring and
early dismissal of an unsuitable candidate. The recruit-
ment may involve the distortion of information on the re-
quirements for candidates, and the same description of
the vacancy requirements can be interpreted differently
by a hiring manager, a recruiter and a job-seeker. Addi-
tionally, a person can understand a great deal more in-
formation (verbal and non-verbal) in a face-to-face con-
versation rather than a distant one, but written require-
ments and CVs are the basis for preselection within the
traditional approach. Thus, the screening out of candi-
dates at the preliminary stage is subject to errors. Fur-
thermore, errors may arise due to the intentional distor-
tion of CVs by some candidates in an attempt to best
meet the requirements of a vacancy as well as to increase
their chances of getting an invitation to interview. When
candidates who do not meet the vacancy requirements
send in their CVs, this places an additional burden on
the recruiters. An overflowing stack of CVs for vacancies
leads to a superficial analysis and/or the use of automat-
ed CV ranking tools based on semantic similarity to the
vacancy description, which reduces the quality of the pre-
interview selection. At the same time, the interview may
be subject to errors due to the interviewer’s subconscious
bias that arises from their own past life experiences.
Thus, candidates who have more personal similarities
with interviewers, and not necessarily those who would
provide the highest measurable benefits for the compa-
ny, can be selected. Recruiters and hiring managers
must have sufficient skills to conduct both a qualitative
in-depth interview and an objective analysis of a candi-

date for the position since the probability of errors in-
creases where these are lacking. For example, the lack
of the skill to recognize facial micro expressions does not
allow the interviewer to determine when a candidate is
hiding the true state of affairs and can cause them to give
in to wishful thinking.
[0003] Similarly, in relations among people in general,
as well as among colleagues within the framework of the
boss-subordinate paradigm, the lack of this skill reduces
the ability to effectively build compatible teams and pro-
vide recommendations on interpersonal relations.
[0004] On the other hand, determining a suitable ca-
reer path based on one’s skills can be a daunting task
for job-seekers, and existing job search resources are
often not tailored to an individual. A person’s vision of a
career path may be distorted by external circumstances,
the promoted popularity of certain professions by the me-
dia, and the recommendations and opinions of his rela-
tives and acquaintances rather than determined by his
own deep understanding of his own individual develop-
ment needs, abilities and preferences.
[0005] The situation is complicated by the rapid chang-
es taking place in many industries and the emergence
of new professions that did not previously exist as well
as changes in the requirements for the existing profes-
sional qualifications. The need to maintain professional
qualifications leads to the necessity of continuous train-
ing. The supply of educational services has substantially
increased (including through the availability of online dis-
tance learning); therefore, it is difficult to get oriented
about what will suit a particular individual at the moment.
Taking into account personal goals, abilities and prefer-
ences, it is also difficult to assess what training might
give the most effective result in terms of career and self-
realization.
[0006] Employers, educational institutions, banks, in-
surance companies and other organizations are forced
to focus on the average user metrics because of the lack
of detailed data about personal traits and the individual
abilities of existing and potential clients. The availability
of such detailed information would allow for segmenting
of clients more accurately as well as making more per-
sonalized offers of products and services.
[0007] In the prior art, there are automatic human re-
source management systems that allow for the solving
of the aforementioned problems to some extent; howev-
er, the accuracy of such recommendation systems can
be improved by taking into account a wider range of an-
alyzed parameters, such as US Patent No. 6275812 B1,
"Intelligent system for dynamic resource management,"
patentee: Lucent Technologies Inc., publication date:
14.10.2008. The system establishes a highly controlled
approach to allocating members of an established, com-
prehensively cataloged workforce to equally well-catal-
oged projects. The detailed skills of each workforce mem-
ber are presumed to be fully and uniformly assessed on
skills templates. Each project is equally defined in terms
of the detailed project requirements for project team
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members as reflected in the corresponding project tem-
plate. The system matches the skill templates against
the project templates.
[0008] A clear disadvantage of this technical solution
is that additional skills are not taken into account, and
skills that are not explicitly recognized by the system are
ignored entirely. Clearly, the potentially valuable abilities
of a workforce member who is not easily subject to strict
categorization are also ignored. As a result, the preemp-
tive conditions on the abilities of a person and those re-
quired in the project leads to a very rigid and exacting
evaluation of candidates, which results in the loss of com-
pleteness as well as accuracy.

SUMMARY OF THE INVENTION

[0009] This technical solution is aimed at addressing
the weaknesses that are inherent to solutions known from
the prior art as well as to traditional recruitment methods.
[0010] A technical task or, in other words, a technical
problem solved in this technical solution is the determi-
nation of a person’s abilities on the basis of features that
identify him clearly.
[0011] The technical result achieved in solving the
aforementioned technical problem is to improve the com-
pleteness, accuracy and speed of assessing a user’s
abilities.
[0012] This technical result is achieved by implement-
ing a method for the preparation of recommendations for
decision-making that is based on the computerized as-
sessment of a user’s abilities, which implies granting the
user access to at least one computerized task for a so-
lution, real-time recognition of the user’s emotions while
solving at least one task in the presence of at least one
video camera, obtaining data about at least one task
solved by the user, determining at least one of the user’s
abilities based on both the data obtained after solving at
least one task and on the user’s recognized emotions
and providing the user with recommendations for deci-
sion-making based on at least one ability determined in
the previous step.
[0013] In some embodiments, a computerized task is
a computational task, a video interview and/or a game.
[0014] In some embodiments, a biometric authentica-
tion is performed when a user is granted access to at
least one computerized task for a solution.
[0015] In some embodiments, user identification is per-
formed when recognizing a user’s emotions.
[0016] In some embodiments, sensors of wearable de-
vices are used to help in recognizing a user’s emotions.
[0017] In some embodiments, technical means and oc-
ulography methods are used for recognizing a user’s
emotions and psychophysiological state.
[0018] In some embodiments, a user’s emotions are
recognized based on his speech by taking into account
their rate of speech and/or tone.
[0019] In some embodiments, a convolutional neural
network and/or a recurrent neural network is used to as-

sist in recognizing a user’s emotions.
[0020] In some embodiments, the data relating to the
solution of a task completed by a user are the user action
parameters that are fixed during the solution process.
[0021] In some embodiments, a user’s ability score is
determined by presetting weighting factors to the data
relating to the solution of a task completed by the user,
the fixed user’s actions and/or recognized emotions.
[0022] In some embodiments, a recommendation that
can be made for the user is a vacancy and/or a set of
vacancies that may be of interest to the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The features and advantages of this technical
solution will become apparent both from the following
detailed description and the attached drawings, which
demonstrate the following:

Figure 1 shows a block diagram of an example for
implementing a method and a scheme for preparing
recommendations for decision making based on the
computerized assessment of a user’s abilities on the
basis of the recognition of a user’s emotions.
Figure 2 illustrates the Balloon Analogue Risk task.
A virtual balloon is shown to a user in every task trial.
The user can then click on one of the buttons to pump
the balloon up or collect money. In the case of (A-
D), the user receives a virtual monetary reward. At
any time, the user can collect money and save the
accumulated income (E). There is a nonzero prob-
ability of a balloon explosion when the user clicks on
the "pump up" button. If the balloon explodes, the
participant will not earn money for this trial (F).
Figure 3 shows an example of recognizable emo-
tions of users with their distinctive features.
Figure 4 represents the conceptual architecture of
the system for preparing recommendations for deci-
sion-making based on the computerized assess-
ment of a user’s abilities.
Figure 5 shows the recognition of a user’s emotions
by means of a video camera mounted on the device
on which a task is performed by the user.
Figure 6 shows an embodiment when, for example,
a poker game is played by a user instead of them
doing a computerized task. The results and the se-
quence of decisions made by players can be ana-
lyzed by video analytics, which take into account the
principles of neuropsychology.
Figure 7 shows the recognition of a user’s emotions
based on sensors of wearable devices.
Figure 8 shows an example of a user’s data on the
basis of which the user’s abilities are determined on
the data processing device.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The concepts and definitions necessary for a
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detailed disclosure of the embodied technical solution
will be described below.
[0025] In this technical solution, the personal charac-
teristics, inclinations, talents and user preferences can
be used similarly to their abilities.
[0026] The methods and systems implemented in this
technical solution allow for determining the suitability of
candidates aspiring to a certain position when it comes
to the position requirements by assessing the candidates’
behavior results that are obtained from one or more tasks
or tests based on the principles of neurobiology and psy-
chology, as shown in the source of information [3], in-
cluding taking into account the emotional response of a
person as evidenced by their facial expressions. The be-
havioral result of candidates can be compared to the em-
ployee model that is a typical variant of the employee for
a particular position within a given company, taking into
account the known effectiveness and/or personal quali-
ties of the company’s employees or what are typical for
that market and/or an industry in general. Obviously, the
concept of a typical candidate for a position involves
some error, which is acceptable in certain embodiments.
Many tasks based on the principles of various neuro-
sciences can be presented as graphic games implement-
ed in a mobile application or computer software or in a
virtual and/or augmented reality interface that are de-
signed for testing and measuring a wide range of emo-
tional and cognitive features of the person who is playing
those games. In addition, the emotional reactions of a
candidate when performing a task or to an interlocutor
during the game and/or interview can be analyzed with
the use of an application or devices that analyze facial
expressions, eye movement, gaze direction, body move-
ment and/or biometric parameters. The use of neuro-
science-based tasks, the emotional response of a user
and the analysis of the results of these assignments
and/or interviews allows companies to optimize the hiring
and selection process by reducing both the human factor
impact of the representative of the hiring party and the
shortcomings of pre-selection based on limited informa-
tion in the candidate’s CV and/or social profile. In addition
to the fact that this information is a useful recruiting tool
for companies, the systems and methods described
herein can help people in building teams, analyzing in-
terpersonal relations and making recommendations on
people’s compatibility as well as planning careers and
identifying talents. The implemented systems and meth-
ods can identify the strengths and weaknesses of a test
subject by using the tests that measure a wide range of
emotional and cognitive features. This information can
then be applied to recommendations for developing a
person’s own work skills or interpersonal skills as well as
for choosing the preferred professions and companies
with a suitable corporate culture. In addition, the systems
and methods described herein can help companies to
segment clients more accurately and determine whether
a potential client matches the target segment. By identi-
fying an additional range of personality traits, companies

and individual entrepreneurs can expand the decision-
making models that they use to rank clients and make
decisions, including the cost of products and services,
among others. For example, responsibility, honesty, dil-
igence, a propensity to avoid risks and other individual
characteristics revealed in potential or existing clients
can help to identify more trustworthy clients who will gen-
erate more income, fewer losses etc. Also, recommen-
dation systems of electronic stores or other systems of
companies and individual entrepreneurs that provide
products and services can be specified based on the
aforementioned identified individual traits of a person.
This can contribute to a more accurate prediction of a
buyer’s interests; an understanding of what might better
influence the weighted or spontaneous decision on mak-
ing a purchase; what type of targeted advertising is the
most effective for a particular client as well as in what
form it should be displayed, how many times it should be
shown, when it should be displayed etc.
[0027] The following steps are carried out according
to an embodiment of the method used for the preparation
of recommendations for decision-making based on the
computerized assessment of both a user’s personality
and abilities, shown in Figure 1.
[0028] Step 101: providing the user 401 with access
to at least one computerized task for solution on the de-
vice 402, as shown in Figure 4.
[0029] In some embodiments of the present invention,
a computerized task is a computational task or a com-
puter game, including but not limited to a virtual and/or
augmented reality interface. In other embodiments, the
task is a video interview with an additional application
that analyzes video and/or audio and/or recognizes
speech, kinetic and/or biometric parameters of a user,
assesses people’s compatibility and their reaction to the
parameters of goods and services as well as analyzes
emotions, stress level, and any discrepancies between
subconscious reactions and the created image.
[0030] Video interviews can be carried out in the "hu-
man-human" or "human-robot" format of interaction. In
other embodiments, within the video interview, the user
401 is provided with questions on the graphical interface
of the device 402, and the user’s answers to these ques-
tions are recorded.
[0031] In the present technical solution, the user 401
may be a student or a graduate student planning his ca-
reer and studies, including continuing education and pro-
fessional development and learning through self-study
as well as through training programs and institutions. In
other embodiments, the user 401 is a person searching
for a job. The user 401 can answer quizzes or finish com-
puter games to which he is granted access or he can
undergo a video interview, after which the system can
create a user profile based on his specific abilities and/or
information about him that was entered by the user. In
other embodiments, it may be a buyer of goods and serv-
ices or people whose individual or average characteris-
tics serve as the basis for conclusions made by recom-

5 6 



EP 3 616 619 A1

5

5

10

15

20

25

30

35

40

45

50

55

mendation systems.
[0032] The user 401 creates a login and a password
and fills out personal information, after which he authen-
ticates and takes up the task, thereby gaining access to
the assignment. In other embodiments, the user 401 re-
ceives a URL link to an Internet resource where the com-
puterized tasks are located. Additionally, authentication
can be performed by using a biometric authentication,
such as by fingerprint authentication, iris recognition, fa-
cial geometry, facial thermogram, retina of the eye, voice,
other biometric parameters etc., as shown in Figure 5.
Then the user 401 can solve the computerized tasks of
the system using either a portable or stationary comput-
ing device 402, such as a personal computer, laptop,
mobile or wearable device or tablet. In some embodi-
ments, the user 401 is then provided with recommenda-
tions regarding various occupations, professions and in-
dustry branches based on the skills and features of the
user 401 that were either determined by the system or
entered by him. Consulting, education, healthcare, mar-
keting, retail, entertainment, consumer goods, entrepre-
neurship, technology, hedge funds, investment manage-
ment, investment banking, private capital, product devel-
opment, product management and more may be recom-
mended as examples of suitable industries.
[0033] In some embodiments of the present technical
solution, such as a poker game or a strategic game in-
stead of a computerized task, the results of the game as
well as the sequence of the decisions made by players
can be analyzed by video analytics by taking into account
the principles of neuropsychology, as shown in Figure 6.
[0034] According to various embodiments of the inven-
tion, there are several authentication factors, such as a
two-factor authentication that can be used to provide us-
ers with access to accounts for accomplishing the tasks.
For example, in addition to providing his login and pass-
word for accessing the account, the user 401 may also
be invited to send a confirmation containing a verification
code from a second device, such as the user’s mobile
phone, in order to gain access. Access to an account
may be granted on the system server only after verifying
the information relating to the second factor, including
but not limited to the user name, password and mobile
number. In other embodiments, another biometric iden-
tifier may be used as an additional authentication factor.
For someone to gain unauthorized access to an account,
this person would need to not only know the user’s login
and password but also the user’s mobile number, which,
for obvious reasons, will make it difficult for the intruder
to gain access to the system. The intruder would need
to be able to send and receive text messages from the
victim’s phone.
[0035] The tasks selected on the basis of various neu-
rosciences or cognitive psychology applications can be
used as computerized tasks for a user to determine a
clear correlation between the result of the completed task
and their own abilities. The examples of such tasks may
be computational tasks of the prior art [6], such as Ana-

logical Reasoning, Balloon Analogue Risk Task, Choice
Task, Dictator Task, Digit Span, EEfRT, Facial Affect
Task, Finger Tapping, Future Discounting, Flanker Task,
Go/No-Go, Mind in the Eyes, N-Back, Pattern Recogni-
tion, Reward Learning Task, Tower of London and Trust
Task, among others. Every computational task or multi-
ple tasks done together can measure the features of the
user that reflect his abilities. For example, the Balloon
Analogue Risk task assesses the user’s propensity for
risk (Figure 2), and the Flanker Task assesses the ten-
dency to evade answers that are inappropriate for the
user in a particular context.
[0036] All user information, subsequently identified as
a user’s abilities, as well as automated recommendations
prepared specifically for him or her, can be stored on the
computer storage medium 405. Computer storage media
include RAM, ROM, an erasable programmable read-
only memory device (EPROM), an electrically erasable
programmable read-only memory device (EEPROM),
flash memory or other solid-state memory technology,
compact disc read-only memory (CD-ROM), a digital ver-
satile disk (DVD) or other optical storage devices, mag-
netic cassettes, magnetic tapes, magnetic disks or other
magnetic storage devices, cloud storages or any other
medium that can be used to store necessary information
and that can be accessed by the user.
[0037] Step 102: Real-time recognition of the user’s
emotions while solving at least one task in the presence
of at least one video camera
[0038] In other embodiments, the sensors of wearable
devices are used to help in recognizing a user’s emotions,
as shown in Figure 7. For example, a user’s pulse will
speed up when he experiences anger or anxiety, which
is recorded by the wearable device sensor and thus af-
fects the determination of the user’s abilities.
[0039] Real-time recognition of both the user’s face
and emotions that appear on the face by means of the
video camera 406 takes place during performance of the
task to which access was granted, as shown in Figure 5.
[0040] The embodiments described herein allow for
detection and recognition of the images of persons and
a wide range of their positions in front of the video camera
406, exposure to light, degree of user aging, his race etc.
The traditional methods for recognizing faces known from
the prior art described in the work [4] may be used in the
present technical solution as well. The modern methods
of face recognition offer real-time solutions that provide
high recognition rates, including through the analysis of
a 3D face model. In some embodiments, there may be
pre-arranged datasets that are used for automatic rec-
ognition of emotions by an artificial neural network, such
as the extended Cohn-Kanade (CK +) data set, the MMI
face expression database and the Toronto faces data set
(TFD). The Ekman and Friesen method [5] can be used
for determining emotions shown through a user’s facial
expressions, which allows for encoding the facial move-
ments (FACS), where anatomical movements on the face
are described by a set of action units that have some
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associated muscular base. The method that is used clas-
sifies various facial expressions and emotions by tracking
facial movements and measuring a number of those
movements. According to one of the method embodi-
ments, when recognizing emotions, a static 3D face mod-
el is created and/or a 3D face model is dynamically an-
alyzed. The targeted facial features, such as the corners
of the eyes and mouth, are selected in the first frame of
the sequence of images obtained from the video camera.
The next step involves the analysis of any changes in
the selected facial features. Classification and recording
of emotions are carried out based on these changes,
which are approximately shown in Figure 3.
[0041] Convolutional neural networks (CNN) in this
technical solution can be used to recognize a user’s facial
expressions and the emotions they signify. The input of
an artificial neural network is a set of human facial ex-
pressions obtained from the video camera 406 or from
the storage medium 405 of the system 403, after which
a convolutional neural network is used to recognize the
user’s facial expressions or emotions (i.e., classify the
obtained facial expressions on the basis of the trained
neural network). The identified emotions can be anger,
happiness, fear, sadness, joy, disgust, surprise and neu-
trality, among others, as well as their combinations (Fig-
ure 3). In some embodiments, a convolutional neural net-
work (CNN) is used in conjunction with a recurrent neural
network (RNN).
[0042] In some embodiments of the invention, other
methods, such as Bayesian networks, multilayer neural
networks, hidden Markov models, decision trees, SVM,
kNN and more, may be used to classify emotions.
[0043] Additionally, in the present invention, it is also
possible to recognize emotions based on a user’s speech
by taking into account its speed, tone etc. For example,
when a user starts feeling anxiety, his speech may ac-
celerate. Different people speak at different speeds in a
relaxed state. In addition, in some languages, the speech
is more measured, while in others it is chopped and fast.
[0044] The mobile phone 402, tablet or computer on
which a user performs a computerized task may also
contain one or several video cameras 406 that are either
built in or external, and one or several of those cameras
may be located on the same side as the screen. In the
alternative embodiment, the video camera may be either
located on the other side of the screen or may be an
external camera.
[0045] The tasks are solved directly through a graph-
ical user interface that may comprise a display and/or a
connector for an external display or a data projector as
well as a keyboard or other applicable means of control
(for example, a touch screen or a microphone for voice
control or certain keys, buttons, regulators or switches)
that is configured to provide the user of the device both
with data visualization and a means for controlling the
device. In addition, the user device 402 may contain a
transceiver that comprises a radio beacon that includes
a wireless transceiver, such as a WLAN or

GSM/UMTS/LTE transceiver, for general connection
with other devices, network infrastructure and/or other
means of wireless or wired data transfer, such as one or
more wired interfaces (for example, HDMI or USB) for
connection with other devices, such as terminal devices,
peripherals that include external sensors or a network
infrastructure. It is obvious that for a person skilled in the
art, the device may comprise a variety of additional func-
tional and/or structural elements to provide the user with
solutions to the tasks, and this detailed disclosure should
not be construed as the restricting presence of additional
elements by any means.
[0046] In other embodiments, the tasks are solved by
using a voice assistant, such as Alexa, Cortana or Siri.
[0047] Additionally, in some embodiments, a person is
recognized and identified by the video camera 406 based
on a previously acquired photo or a set of user photos.
[0048] Step 103: Obtaining data about at least one
task solved by the user
[0049] The data about at least one task solved by the
user are the results 801 of the finished computer game,
solved computing task or passed video interview, de-
pending on the task type, as shown in Figure 8. In addi-
tion, the data may include the user action parameters
802 that were fixed during the solving of the task by the
user. These parameters can be the coordinates of the
place of pressing the screen with one or more fingers,
the force of pressing, the frequency of clicks, the places
of clicks by the computer mouse cursor, stylus, its ana-
logs or the user’s actions on the keyboard. Unlike video
games, the measure of success in an educational game,
which has the purpose of determining the user’s abilities,
is not just how many levels were passed by the user but
the intensity of the user’s game playing. For example,
the time during which the user does not perform any ac-
tions may provide information about the task fulfillment
and indicates the user’s mental activity on the task.
Therefore, it is possible to draw some conclusions about
his abilities. Additionally, the direction and speed 803 of
the user’s eye movement can be statically or dynamically
determined by the video camera 406. In the case of the
use of mobile and/or wearable devices, a change in the
device position in the space can be registered by using
an integrated gyroscope as well as other kinetic and bi-
ometric parameters 804 registered by these devices.
[0050] For example, user-related data, such as phys-
iological data obtained through determining a user’s state
by monitoring heart rate, body temperature, blood pres-
sure or perspiration, can be collected in some embodi-
ments. In other embodiments, the data relating to a de-
vice on which the user solves tasks, such as device status
information and/or information about the memory con-
tents, can be collected with the user’s consent. The en-
vironmental data 806, such as information about temper-
ature or atmospheric pressure from external sensors, can
also be collected. Different types of input data can also
be used in the same process of determining the user’s
abilities.
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[0051] The aforementioned data come to the data
processing device 404 of the system 403 from the user
device 402 on which the task is performed as well as
from other external sensors, as shown in Figure 8.
[0052] Step 104: Determining at least one user’s ability
based on both the data obtained after solving at least
one task and on the user’s recognized emotions
[0053] The prediction of personal characteristics as
well as the evaluation of personal qualities, interests, in-
clinations, talents or abilities of the user takes place
based on both the data obtained after solving at least
one task and on the recognized emotions of the user.
[0054] All of the aforementioned data, including but not
limited to the data on the user’s interaction with tests,
tasks, information about emotions, micro mimics and fa-
cial expressions during task execution, are used as input
parameters for algorithms based on machine learning
methods. These algorithms can include both supervised
learning methods, such as regression analysis, discrimi-
nant analysis, generalized linear models, decision trees,
support vector method and neural networks and unsu-
pervised learning methods that include cluster analysis,
the method of principal components and self-organizing
maps. The result of the algorithm is a classification of
users for compliance with the requirements necessary
to fill a particular vacancy as well as the determination
of the level of cognitive abilities and emotional intelli-
gence of the user.
[0055] In addition, a forecast can be made of the user’s
compliance with the company’s corporate culture, the
likelihood of achieving the required results at the relevant
position at the company, the propensity for fraud and
more as well as an inclination to certain professions or
greater efficiency in one or another kind of activity.
[0056] Every assignment corresponds to a set of abil-
ities that correlate with the given task type. The search
for a correspondence among the metrics obtained during
task execution by the user (time for solution, time for
thinking, speed and more) as well as a set of the user’s
observed emotions and abilities is carried out.
[0057] In the simplest form, some abilities can be de-
termined as follows: 

[0058] where Ncurrent is the number of points obtained
while completing the task, Nmax is the maximum number
of points that can be obtained for the task (taking into
account the number of attempts), / (tcurrent) is the function
depending on the duration of the task execution and α is
the scaling constant for each task type.
[0059] In some embodiments, a user’s ability score is
determined by presetting weighting factors both for the
data relating to the solution of a task by the user and the
recognized emotions. The data relating to the solution of
a task are preliminarily converted into a numerical value,

and the recognized emotions can be transformed either
into an ordinal or interval scale.
[0060] For example, the ability indicator may be com-
puted as an affine combination of the data based on the
user’s task solving, in numerical equivalent, using the
recognized emotions of the user: 

[0061] where R is the key indicator relating to the task
solving, S is the data relating to the recognized emotions
and the weighting factor α is a real number with a value
between 0 and 1. The weighting factor α may be set in
any appropriate way. In some cases, it may be set on
the basis of the relative importance of the data related to
the recognized emotions S. As described above, a high
data factor may indicate the relative importance of the
data that may be possessed by the user. Consequently,
the weighting factor α may be set at (or may be set based
on) the level that determines the relative importance of
the data.
[0062] Every ability can be expressed as a numerical
value or in percentage terms. According to various scor-
ing methods, the time and total number of points ob-
tained, from 0 to 100, while completing the task can be
taken into account in a manner similar to other standard
scales of intelligence, such as Wexler or Raven tests.
[0063] Step 105: Providing the user with recommen-
dations for decision-making based on at least one ability
determined in the previous step
[0064] At this stage, after the user’s abilities have been
determined, he is provided with information about his
abilities. For example, the system can provide the user
with a score for every ability for one or more attempts at
a task.
[0065] To give another example, the system for deter-
mining a user’s abilities may recommend one or more
vacancies and/or types of vacancies based on the de-
fined abilities that may be of interest to the user as well
as provide the user with any appropriate information. For
example, the user may be offered one or more additional
tasks if his ability indicator value exceeds a certain
threshold for that ability.
[0066] The user may be provided with information on
what value and abilities are needed for a particular job
in comparison to the abilities of other users who applied
for the same job. Alternatively, or in addition, the user
may be provided with scores for the abilities of other users
(in an anonymized form) whose assessments were de-
fined for each task. In some embodiments, if the ability
determination system has received the user’s permission
to publish information about him, this data can be shown
to other users in various forms. For example, it could be
a position on the user’s results chart regarding the vari-
ability and/or distribution of other users’ results.
[0067] In addition, the claimed technical solution can
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be implemented as a method, a device or a system using
standard software and/or engineering methods for de-
veloping software, firmware, hardware or any combina-
tion thereof for controlling a computer in order to imple-
ment the disclosed invention.
[0068] Some parts of this invention are presented in
terms of algorithms and other representations of opera-
tions with data bits or binary digital signals in a computer
memory. It is appreciated that definitions or conclusions
mentioned in this description can be implemented with
the use of artificial intelligence techniques. More specif-
ically, the terms "processing," "calculation," "determina-
tion," "establishment," "analysis," "identification," "verifi-
cation" etc., may relate to the operations and/or process-
es of a computer, computing platform, computer system
or another electronic device that manipulates and/or
transforms data represented as physical (electronic)
quantities within the computer registers and/or memory
devices into other data similarly represented as physical
quantities within registers and/or storage devices of a
computer or another storage medium that can store in-
structions for executing the aforementioned methods,
operations and/or processes.

EXAMPLES OF THE EMBODIMENT

[0069] The person skilled in the art can clearly see from
below-mentioned examples the technical solution imple-
mentation and embodiment shows that the solution is
capable of industrial applications.
[0070] Example 01: When students and recent college
graduates with little work experience, as well as people
changing a profession, are offered a job, the information
on their previous work experience, CVs and recommen-
dations may not be enough to preliminarily assess the
subject matter competencies required in a new position.
In addition, the information contained in a worker’s letters
of reference and recommendations may not be enough
when using sub-contract work (on a contract and/or vol-
untary basis such as with the use of infocommunications
technologies like crowdsourcing and/or crowdworking).
[0071] For example, in the sales offices of a company,
13,000 workers (65% out of 20,000 hired per year) quit
within a short time. The company spends a great deal of
money on recruitment and training (roughly $250 per
hire); however, the churn rate of such employees is 10
times higher than the churn rate of employees from con-
ventional offices (the headquarters). Moreover, 3,250 of
employees (25% out of 13,000 who are offered a job per
year) are mistakenly invited. As a result, employees re-
sign from their jobs. The company loses $812,500 a year
solely on the recruitment and training of these 3,250 em-
ployees. The amount increases several-fold when losses
from all departed employees are calculated, both with
sales inefficiency and reduction of client loyalty due to
poor service.
[0072] This presents the challenge of both differentiat-
ing substantive candidates inclined to a particular pro-

fession and determining the most productive position for
them by using a mobile gaming application as well as
identifying a user’s abilities via a virtual and/or augment-
ed reality interface. At the same time, it is necessary to
reduce errors when determining the probability of the
presence or absence of the aforementioned qualities as
well as increase resistance to falsification of test results.
[0073] Before a new candidate for the position of a
sales manager is admitted for an interview, he receives
either an activation code or an individual URL link to the
described technical solution, which determines his abil-
ities as well as automatically predicts how promising he
will be as a salesperson (in this company or in the pro-
fession in general). At the same time, the game is ar-
ranged so that it is not obvious to a candidate how the
measurement of his skills and abilities is taking place, so
the candidate cannot falsify the results, including asking
another player to play instead.
[0074] Eventually, a company pre-qualifies candidates
according to their abilities and prioritizes the highest-rat-
ed candidates for interviewing.
[0075] The more qualitative selection of candidates ex-
cludes entry to the profession for those who are not in-
clined to this type of work. As a result, the outflow of
employees is reduced to the average market rate, which
reduces the losses that stem from mistakenly recruited
employees. Improving the quality of selection according
to a candidate’s labor productivity forecast leads to an
increase in both client loyalty and in a specific volume of
sales.
[0076] Example 02: When human resource managers
receive more responses to vacancies than they can ef-
fectively process, they have to reduce the average
amount of time spent to analyze a CV and/or use auto-
matic tools to analyze CVs for semantic similarity to the
vacancy description. These and other methods for the
automated analyzing of candidates’ CVs, as well as their
profiles and activity on social networks, help to reduce
time for analysis, but they also reduce the quality of the
search. In addition to the fact that a CV reflects very lim-
ited information about a candidate, it may be self-opti-
mized by candidates for such analytical systems, which
may create an advantage for less suitable candidates.
Not all candidates are able to correctly draw up CVs or
effectively use techniques for their optimization. Addition-
ally, both CVs and information about the candidates are
self-edited in social networks with the goal of creating
the desired self-image, which does not necessarily coin-
cide with the real one.
[0077] Let’s assume a hiring manager, a recruiting de-
partment head in a large company or an agency acting
on their behalf publishes thousands of job descriptions,
either on their own or on external sites. Candidates re-
spond to these even if they do not necessarily meet the
requirements of the vacancies. As a result, the human
resource manager spends a great deal of time screening
out more than 80% of the CVs that are unsuitable. Be-
cause of time constraints, the average time spent on the
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assessment of a CV may be less than 10 seconds. As a
result, a CV of a more suitable candidate may be inad-
vertently discarded, while close attention might be paid
to a less suitable CV.
[0078] This raises the challenge of the effective
screening of candidates based on non-editable informa-
tion (containing real data about the candidates, not the
desired reality image). It is necessary to ensure that only
those who meet the qualification requirements and are
the most suitable according to their inclinations, charac-
ter and mindset can respond to vacancies. At the same
time, the preliminary qualifying testing for compliance
with these requirements should take place automatically,
without the direct involvement of a company’s represent-
atives, in order to upscale the search coverage for can-
didates. It is necessary to carry out a reliable control over
a user’s authentication so that the results of testing can-
not be falsified by transferring the tasks to another per-
son.
[0079] Candidates who wish to work in a particular
company will receive an individual URL link or an activa-
tion code to the mobile game that automatically predicts
whether the candidate meets both the vacancy require-
ments and the ideal candidate profile by determining his
abilities. At the same time, the game is arranged so that
it is not obvious for a candidate how the measurement
of his skills and abilities is taking place, so the candidate
cannot falsify the results (including asking another per-
son to play instead).
[0080] As a result, a company pre-qualifies candidates
according to their abilities. Afterwards, they receive ac-
cess to information about the vacancies they fit the best.
Alternatively, a company may not publish vacancies in
the public domain, may do it partially or may consider
CVs of pre-qualified candidates first in order to complete-
ly exclude the responses of unsuitable candidates.
[0081] As a result, more than 80% of unsuitable CVs
are automatically sorted without significant losses in the
quality of analysis, which reduces the workload of a hu-
man resource manager. Since a company’s human re-
sources are not spent on such pre-sorting, the process
can be unlimitedly upscaled.
[0082] In addition to information related to a candidate
based both on his CV and social network account, which
is traditionally used for the analysis, a manager also ob-
tains extra information related to personal qualities, in-
terests, inclinations, talents and abilities of the candidate.
This in turn improves the selection of candidates and
contributes to better employee satisfaction with their jobs
that correspond to their abilities and preferences, in-
creasing productivity and reducing the outflow of person-
nel after recruitment.
[0083] Example 03: When assessing personal com-
patibility as well as building teams, people have to focus
on their ability to make judgments about other people. At
the same time, these judgments can be distorted by a
biased opinion that was either consciously or subcon-
sciously gained on the basis of both previous life expe-

rience and imposed stereotypes. Furthermore, not eve-
ryone has undergone special training for making such
judgments efficiently.
[0084] Let’s assume a human resource manager, a hir-
ing manager, a buyer of a product or service who is being
convinced by a salesperson and a person who wants to
better understand the relationship with another person
takes part in an interview, a business meeting or another
conversation. The interaction of these people during a
direct face-to-face conversation provides a lot of useful
information. Particularly, micro reactions and micro ex-
pressions that occur at a subconscious level are mani-
fested in the movements of the eyes, eyelids and corners
of the mouth as well as perspiring, gestures and more.
These subconscious and uncontrolled reactions can be
either short term in nature or disguised as deliberately
demonstrative reactions in order to create the desired
impression. Additionally, emotional reactions can be
traced by changing voice tone and volume, speech fre-
quency, swallowing, face color, swelling, manifestation
of veins and more.
[0085] The types of emotions experienced by an inter-
locutor, as well as discrepancies between visually rec-
ognizable subconscious and conscious reactions, emo-
tions in the voice and the meaning of what was said,
provide additional information for decision making. How-
ever, not every person has enough experience, qualifi-
cations and abilities to detect, recognize and properly
classify both these emotions and their discrepancies.
[0086] This presents the challenge of efficiently recog-
nizing and registering an interlocutor’s emotions within
the context and taking into account discrepancies be-
tween the content of speech, emotions in the voice and
conscious and subconscious emotions displayed exter-
nally. Meanwhile, it has to be done automatically, both
in the presence of a person and remotely (via a video link).
[0087] Those who wish to conduct an interview, a work-
shop or another conversation are offered to hold a private
meeting, either in the presence of a video camera or via
a video call through a mobile device or a computer with
a built-in video camera. In the latter case, a URL link or
an activation code is sent to all of the participants, and
this launches a video session. Each interlocutor may ei-
ther consent or refuse to recognize and register his emo-
tions during this session and video recording. If at least
one of the participants gives his consent, the data is re-
corded during this video session according to the per-
mission received.
[0088] In some embodiments, during a meeting, a
training or a game session (including desktop or business
games) involving several people, either in one room or
remotely connected from different facilities, actions and
reactions of at least one of the participants, his emotions
and reactions in relation to other participants and their
actions at the meeting are video recorded using at least
one external or built-in camera. In addition, biometric,
kinetic and environmental parameters may also be re-
corded.
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[0089] As a result, at the very least, an organizer of a
video call/video recording (for example, an HR manager
of a company who organized a candidate’s interview with
a hiring manager as well as with a potential future man-
ager) obtains extra information: the aforementioned re-
actions of at least one interlocutor to another, the words
he uttered and the tone of his voice as well as the afore-
mentioned emotions during his own statements and other
things during the video conference.
[0090] The organizer of a video call then obtains infor-
mation about at least one interlocutor: about his stress
level, personal affectations, manipulation (flattery, lies,
psychological pressure etc.), degree of self-confidence
and confidence in what was said as well as any conscious
and subconscious reactions of a single interlocutor to
another one (or to a group of interlocutors in the case of
interaction by several participants). This includes what
was said as well as any discrepancies between what was
said (text) by others, what was heard (speech) from oth-
ers and any visual reactions of other interlocutors seen
in others that were perceived by this interlocutor. Thus,
even in the absence of a record relating to an interlocu-
tor’s reaction, it is possible to draw conclusions about
him based on the mutual reaction of other interlocutors
with respect to him, his emotions, what was uttered by
him and what was noticed about him during a conversa-
tion.
[0091] Eventually, the extra information obtained al-
lows for a more balanced decision to be made about the
personal compatibility of people or the building of teams.
[0092] Example 04: A requirement for increased ac-
curacy of the analysis arises when such accuracy is
needed to identity personal parameters as well as clas-
sify a user’s actions, especially in a situation with an in-
creased risk of incorrect decision-making, such as a high-
cost error.
[0093] This raises the challenge of an in-depth analysis
of personal characteristics as well as a more thorough
assessment of the personal qualities, interests, inclina-
tions, talents or abilities of a user while taking into account
an expanded set of video, audio, kinetic or biometric in-
formation about the user or environmental parameters
that were collected and analyzed. This applies to both
the time of testing or a number of measurements with
either time lags between them or continuously as well as
individual research or group research based on interac-
tion with other people for whom similar information may
be collected.
[0094] Let’s assume a candidate is considered for a
vacancy of a financially responsible person, such as a
cashier, an auditor or a financial director, and the vacancy
requires access to particularly sensitive information or
critical processes. In this instance, it is necessary to carry
out a more thorough examination of the candidate, em-
ployee, contractor or others for compliance with the in-
creased requirements. Examples of such requirements
may include honesty in disclosing information, no pro-
pensity for fraud, a desire to comply with rules and obli-

gations, resistance to manipulation and threats, self-con-
trol in extraordinary situations and more.
[0095] People who have granted their permission to
conduct such research are offered to participate either
in the presence of a video camera or via a video call
through a mobile device or a computer with a built-in vid-
eo camera. In the latter case, either a URL link or an
activation code that launches a video session will be sent
to all participants. In addition, the pulse rate, as well as
other biometric and kinetic parameters, is read through
a wearable device. Registration and recognition of infor-
mation about the user’s emotions and his reactions, in-
cluding physical reactions, during the given tasks are car-
ried out during the research sessions.
[0096] As a result, at the very least, an organizer of the
research obtains information about at least one interloc-
utor concerning his stress level, personal affectations,
manipulation (flattery, lies, psychological pressure etc.),
degree of self-confidence and confidence in what was
said as well as his conscious and subconscious reactions
of a single interlocutor to another one (or to a group of
interlocutors in the case of interaction by several partic-
ipants). This includes what was said as well as any dis-
crepancies between what was said (text) by others, what
was heard (speech) from others and any visual reactions
of other interlocutors seen in others that were perceived
by this interlocutor, if the research included interaction
with other people. Additionally, the extent to which a test
subject manifests honesty in disclosing information, no
propensity for fraud, desire to comply with rules and ob-
ligations, resistance to manipulation and threats, self-
control in extraordinary situations and more can be fore-
casted depending on the purpose of the analysis.
[0097] This information about a test subject in the form
of a single research project, several studies or continuous
research within a given time allows a human resource
manager, a hiring manager or an agent acting on their
behalf to make more balanced decisions by taking into
account the additional information obtained.
[0098] Example 05: When using an automated user
authorization, there may be doubts as to whether it was
this user who performed the authorization as well as
whether he performed actions in the system after author-
ization. The types of usage may be different and are not
limited to the example described below.
[0099] Let’s assume a human resource manager sent
a URL link or an activation code to a candidate so that
he could take a test in an application, on a website or in
a program on a computer. In addition, if the testing is
performed remotely and not under the supervision of a
trustee or an HR manager who can verify the compliance
with the rules, this may raise doubts as to whether the
candidate could transfer his credentials or otherwise
transfer control to another user who could pass the test
for him.
[0100] This raises the challenge of conducting an effi-
cient authorization of a user when logging in to the system
as well as during a session within the system in order to
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testify that the user is the actual author of these actions
(logging in to the system as well as manipulating it) and
to overcome the existing restrictions of authorization sys-
tems, such as to correctly distinguish twins from each
other or distinguish people in face masks that exactly
copy users’ faces.
[0101] Multiple personal characteristics of a user are
registered both during authorization in the system and
during one or several manipulations with it or continu-
ously. This includes recognition of facial features and
types of emotional reactions during task execution as
well as the quality of the voice, its tone, emotions in the
voice, speech semantics and more. The collected com-
prehensive "digital emotional imprint" that characterizes
a person is compared to the one who registered earlier.
Additionally, a user may be asked to undergo the same
comprehensive authorization procedure in the presence
of an individual who needs to personally ensure that the
user who performed the actions in the system is the same
person he is communicating with.
[0102] For example, before signing an employment
contract or during other stages of a recruiting process,
an HR manager, a hiring manager or an agent acting on
their behalf may ask a user to re-enter the authorization
in his presence. Thus, he will verify that the user who
performed the actions in the system is the same person.
Since such authorization was carried out once, several
times or continuously while using the system, he can then
have appropriate assurance that it was the user who ex-
ecuted these actions at those times and that they did not
transfer control to another person. As a result, losses
from forgery of this kind are reduced.
[0103] Example 06: The existing methods of testing
may be less effective when it is necessary to monitor
progress in the improvement of users’ skills or abilities,
including through either long or relatively short periods
of time. For example, if after completing a task, a test
subject could figure out or guess what the test measures
as well as how this measurement is carried out, this could
give him an advantage when redoing the task. This
knowledge could be used to change a strategy or tactic
during the task in order to get a better result. Another
example is a test subject trained to effectively solve tasks
of a certain type by frequent repetition; however, after a
long period of time, he showed a different result when
solving the same task. There are other examples related
to the sustainability of test results owing to the influence
of knowledge, test methodology, dependence on fre-
quency and the intensity of task repetition over time, as
well as other reasons.
[0104] This presents the challenge of effectively con-
ducting a test that is resilient to the frequency and inten-
sity of repetitions and identifies changes in a user’s per-
sonal characteristics, personal qualities, interests, incli-
nations, talents or abilities fixed over a long-term period
(at subconscious level) as well as distinguishes them
from non-fixed short-term changes (performed con-
sciously), such as taking into account recently compre-

hended case studies.
[0105] Let’s assume a training and development de-
partment head of a company needs to evaluate the ef-
fectiveness of ongoing training programs. On the one
hand, the department head must both manage the port-
folio of programs of various contractors and weed out
inefficient trainings. On the other hand, he must deter-
mine which employees show the greatest increase in
competencies based on the results of these trainings, for
example, in order to make a decision on their retention
by the company and further career development.
[0106] Employees who wish to attend one or several
training programs receive an individual URL link or an
activation code to at least one mobile game and/or an-
other task that automatically evaluates one or more pa-
rameters: personal characteristics, personal qualities, in-
terests, inclinations, talents or abilities. Furthermore, this
user may be required to take this test repeatedly, with
either longer or shorter time intervals. Since emotions
(either conscious or subconscious reactions) are also
taken into account during game playing or task solving,
the obtained data relating to test results over time will
allow for the prediction of the degree of change in per-
sonal characteristics, personal qualities, interests, incli-
nations, talents or abilities as well as how thoroughly
these changes are fixed.
[0107] As a result, at the very least, the training and
development department head of a company will obtain
information about the actual effectiveness of ongoing
training programs. Unlike the ability of employees to cor-
rectly answer questions that follow the appropriate train-
ing, it is evaluated whether the received practices were
adopted, forgotten or ignored or became a part of active
practice. In addition, this department head obtains a tool
for the comparison of individual learning results of differ-
ent participants, both on average and by individual pa-
rameters, as well as a possibility to consider trends both
with a test subject and selectively with various combina-
tions of groups. The latter can affect the decision to build
teams for effective joint training, both on site and remote.
[0108] According to one of the embodiments of the
present invention, it is possible to conduct individual or
group training directly in the application where the testing
is performed, including conducting it simultaneously or
otherwise by combining it with the testing, such as via a
mobile application.
[0109] Example 07: Determining a suitable career
path can be a daunting task for job-seekers, and existing
job search resources are often not tailored to an individ-
ual. A person’s vision of a career path may be distorted
by external circumstances, the promoted popularity of
certain professions by the media and recommendations
and opinions of relatives or acquaintances rather than
determined by his own deep understanding of his indi-
vidual development needs, abilities and preferences.
The situation is complicated by the rapid changes in many
industries and emergence of new professions that did
not exist before as well as changes in the requirements
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for the existing professional qualifications. The number
of times people change jobs during their lifetime is also
increasing, and the need to maintain professional quali-
fications leads to the necessity of continuous training.
The supply of educational services has substantially in-
creased. Therefore, taking into account personal goals,
abilities and preferences, it is difficult to get oriented
about what will suit a particular individual at the moment.
It is also difficult to assess what training might give the
most effective result in terms of career and self-realiza-
tion.
[0110] This raises the challenge of how to segment
clients (up to segments consisting of one client) and how
to make more personalized offers of products and serv-
ices as well as how to provide a user with relevant rec-
ommendations on career development, choice of training
programs and other products and services while taking
into account the personal characteristics, assessments
of personal qualities, interests, inclinations, talents or
abilities of the user.
[0111] Let’s assume a school or university student has
not yet determined his preferences for a future profession
or a professionally esteemed employee with working ex-
perience is either thinking about changing careers or
wants to find a new vocation in an area where his abilities
and interests will be more pronounced, which will allow
him to realize his own potential effectively. At the same
time, he wants to find a job that demands staff individu-
ality rather than having to adapt himself to an alien cor-
porate culture or other stereotyped behavior.
[0112] A person downloads an application that defines
a psychological profile in the form of a game with a wide
range of personal parameters. Meanwhile, the game is
arranged so that the imposed stereotypes do not hinder
the determination of the true preferences.
[0113] By using the above-mentioned algorithms, the
personal characteristics, assessments of personal qual-
ities, interests, inclinations, talents or abilities are com-
pared with the requirements both for professions in gen-
eral and for the vacancies of particular companies while
taking into account their corporate culture. The vocational
guidance for specific vacancies of particular companies
or for the profession in general is conducted in such a
manner.
[0114] For example, it turns out that a test subject cor-
responds to the STEM (science, technology, engineer-
ing, mathematics) specialty with 97% probability, to an
accountant with 40% probability and to a project manager
with only 5%.
[0115] According to the test data obtained, some ap-
plication embodiments involve personal offers to respond
to the most suitable vacancies based on profile educa-
tion. Information about vacancies may be either known
from other sources or available only to a limited number
of persons who have previously passed the qualification
testing.
[0116] After all, according to the test results, a person
can make a more informed decision about the next career

step and any required additional training, preferred prod-
ucts and services. For example, a candidate considered
by companies or educational institutions may obtain pref-
erential treatment or receive an individual special offer
for products or services if the test results revealed that
he is their preferred candidate or client.
[0117] Example 08: Owing to the lack of detailed data
about personal traits and individual abilities of existing
and potential clients, future employers, educational insti-
tutions, banks, insurance companies and other organi-
zations are forced to focus on the average user metrics.
Thus, clients who are potentially more profitable for a
company and may generate more income or fewer losses
(in case of compensations) can receive product and serv-
ice offers on the same commercial terms as less profit-
able clients.
[0118] This raises the challenge of more accurate seg-
mentation of clients (up to segments consisting of one
client) in order to make more personalized offers of prod-
ucts and services based on additional information.
[0119] Let’s assume that the number of loan defaults
in a single bank remains high. The head of the loan port-
folio is exploring ways to reduce the number of bad loans.
How is it possible to find out more about a client’s loan
performance if there is a lack of either publicly available
information or the bank’s internal information about the
client? How is it possible to improve the determination of
an individual credit limit or to make more money on reli-
able solvent borrowers as well as avoid losses stemming
from less reliable ones? What are other ways to adjust
tariffs or other terms of providing products and services
by optimizing the risk/return ratio?
[0120] Let’s assume that a manager of an insurance
company thinks about learning how to identify high-risk
clients in order to reduce the number of unprofitable cli-
ents. How can they attract good clients who avoid insur-
ance cases with low rates in a highly competitive market,
and how can they set prohibitive tariffs for more risky
clients or otherwise adjust the tariffs or other terms of
providing products and services by optimizing the risk/re-
turn ratio? How is it possible to find out more about a
client’s personal characteristics and assess the proba-
bility of loss relating to an insurance contract if there is
no previous history of the client?
[0121] For example, a bank/insurance company sends
a client who wishes to obtain a credit or insure property
an individual URL link to the game that identifies a can-
didate’s personal parameters and adds extra parameters
that were lacking before to the scoring model of the
bank/insurance company. Now the bank/insurance com-
pany knows even more about its clients and can make a
more informed decision about their degree of risk.
[0122] In some embodiments, the analysis of the re-
sults is provided immediately, which accelerates the de-
cision-making process. For example, a client is informed
about the approved personal loan amount or the cost of
insurance (or the approved discount).
[0123] As a result, at the very least, the bank/insurance
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company obtains additional information, such as the per-
formance or propensity for fraud and a borrower’s/in-
sured person’s degree of risk, which may complement
the existing scoring models.
[0124] Thus, the bank/insurance company obtains an
opportunity to set up a higher individual credit threshold,
lower an insurance rate etc. with less risk in order to at-
tract more profitable clients or to set prohibitive barriers
for less profitable ones and otherwise adjust the tariffs
or other terms of providing products and services by op-
timizing the risk/return ratio. This means the bank/insur-
ance company may potentially earn more on reliable cli-
ents (or other client categories) and experience fewer
losses or income loss from less profitable clients (or other
client categories) or avoid losses from potential fraudu-
lent activities (including potential ones) while retaining
the loyalty of its existing clients with special offers or oth-
erwise increasing its revenue and profits by optimizing
the balance of risk and return.
[0125] In some embodiments, testing can help to iden-
tify clients for whom the price is either less or more im-
portant than quality parameters and volume of services
as well as identify potential cross-sales opportunities for
related products and services, which may generate ad-
ditional revenue or reduce losses.
[0126] Example 09: An owner of an electronic store
thinks of how to improve its recommendation system so
that a client could immediately get the offers he is inter-
ested in. How can they find out what type of advertising
affects a client most? Does a client prefer text and digital
information or images or audio? Which arguments have
a greater effect: rational or emotional? What causes a
client to doubt and prevents him from making a sponta-
neous purchase? The recommendation system’s quality
directly affects the income of the electronic store.
[0127] This raises the challenge of improving the rec-
ommendation system of an electronic store so that it can
identify the needs and interests of a client as soon as
possible and display in the search results only the offers
he is interested in. Since advertising and recommenda-
tions are perceived differently by users, it is necessary
to learn about a buyer and about what type of advertising
affects him the most: a short or detailed text, a table, an
image or a video. It is necessary to determine what affects
the spontaneity of his purchase and what causes a buy-
er’s doubts and prevents him from making a spontaneous
purchase. Which arguments have a greater effect: ra-
tional or emotional?
[0128] An electronic store invites a client to click on an
individual URL link and take a test in the form of a game
by motivating the client with bonuses. The game or test
application, in addition to entertaining the client, deter-
mines one or more of the desired characteristics of his
psychological profile. At the same time, the game or test
is arranged so that it is not obvious to a client how the
measurement of his skills and abilities is taking place;
therefore, the client cannot falsify the result by asking
another player to play or take the test instead.

[0129] The identified personal parameters of a client
add extra input parameters to the recommendation sys-
tem algorithm that were lacking before. Now the elec-
tronic store knows even more about its clients and can
offer products and services they are more interested in.
[0130] As a result, the owner of an electronic store can
generate more sales due to a greater number of sponta-
neous purchases being made as well as a reduction in
the time before purchases are made. It may also increase
client loyalty to the service as they avoid unnecessary
searches and find what they need with less effort. Addi-
tional information on clients’ preferences can help the
owner to expand the range of goods with those he might
not have previously known would be of interest to clients,
and he will be able to attract additional traffic to the elec-
tronic store. In this connection, the number of clients and
sales per client or goods turnover may increase. In some
cases, it may help to reduce costs and provide clients
with additional benefits through lower prices for all or cer-
tain categories of goods and services and even to raise
the prices in the case of inelastic demand or when focus-
ing on the premium segment. The additional information
obtained about clients may be useful for making a deci-
sion on adjusting the marketing positioning of a brand of
the company or electronic store and selected goods or
categories.
[0131] Example 10: A customer, an operator or anoth-
er real-time bidder (Real Time Bidding, RTB) or partici-
pant of another platform, online advertising technology,
interactive physical advertising (including visual and au-
dio panels and systems) thinks of how to improve the
effectiveness of advertising as well as how to decrease
advertising costs or increase revenue and profits from
the sale of advertising. How can they increase the
number of views of advertisements or reactions to ad-
vertisements (including clicks on online advertisements
on websites, in videos, or in applications or physical or
virtual, including built-in, purchases of products and serv-
ices)?
[0132] An electronic store, a physical store, an opera-
tor or another participant of a platform, an online adver-
tising technology or interactive physical advertising asks
a client to click on an individual URL link and take a test
in the form of a game by motivating the client with bo-
nuses or otherwise. The game or test application, in ad-
dition to entertaining the client, determines one or more
of the desired characteristics of his psychological profile.
At the same time, the game or test is arranged so that it
is not obvious to the client how the measurement of his
skills and abilities is taking place, so the client cannot
falsify the results by asking another player to play or take
the test instead.
[0133] The identified personal parameters of a client
add extra input parameters that were lacking before to
the algorithm of the interactive advertising system. Now
the advertising platform knows even more about the peo-
ple viewing the advertisements and can offer advertise-
ments of products or services that they have a greater

23 24 



EP 3 616 619 A1

14

5

10

15

20

25

30

35

40

45

50

55

interest in, including varying the way or frequency of the
offering, geolocation, advertising content etc.
[0134] In some embodiments, such additional informa-
tion, such as information about personal characteristics,
inclinations, preferences and the emotional state of a
consumer, along with a known person’s geo-position, can
help him to make a spontaneous or a considered pur-
chase, including along the way or with a deviation toward
the place of provision or consumption of products and
services.
[0135] As a result, a consumer of advertising receives
fewer advertisements that do not meet his interests, lo-
cation or desired way and frequency of receiving adver-
tisements, and the customer, operator of a platform, on-
line advertising technology, interactive physical advertis-
ing will increase the effectiveness of advertising displays,
reduce advertising costs and increase the received rev-
enue or profits from the sales of advertising. Some em-
bodiments imply an increase in the number of advertising
views or reactions to the advertising.
[0136] Example 11: An owner of an electronic platform
for learning or skills training, as well as other platforms
for individual or collaborative learning (with or without a
teacher), poses the following question: How can the
learning be made more interactive and adaptive? Also,
what is the best way to take into account or influence the
degree or ability to assimilate particular information in
one form or another (in the form of a text, an audio or
video presentation or an interaction with a robotic teacher
or a live person, including a teacher, mentor, coach and
other people taking part in the learning process, such as
students or fellow students) when interacting with train-
ees? How can additional information about the partici-
pants of the learning process be obtained, used, trans-
ferred and exchanged between computerized systems
and the participants of the learning process (including
via chat-bots, messengers, video chats and other means
of communication, interaction or training).
[0137] Students, teachers and other participants of the
above-mentioned platform receive an individual URL link
or an activation code to at least one mobile game or an-
other task that automatically evaluates one or more pa-
rameters: the personal characteristics, personal quali-
ties, interests, inclinations, talents or abilities of the user.
Furthermore, this user may be required to take this test
repeatedly, with either longer or shorter time intervals.
Since emotions (both conscious and subconscious) are
also taken into account during game play or task solving,
the obtained data relating to test results over time allows
for the prediction of the degree of change in the personal
characteristics, personal qualities, interests, inclinations,
talents or abilities of the user as well as the probability
of these changes. In some embodiments, a test may be
performed both in an external application and with the
functionality built into the platform (including the Learning
Management System (LMS) or via chat-bots, messen-
gers, video chats or other means of communication, in-
teraction or training).

[0138] The identified personal parameters of students,
teachers and other participants of the above-mentioned
platform add extra input parameters that were lacking
before to the algorithm of the training and the adaptive
or interactive platform. Now the platform or its partici-
pants know even more about its users or about each
other, which allows for recommendations to be made for
increasing the effectiveness of their interaction, including
within the framework of training.
[0139] As a result, an electronic platform for learning,
skills training or another platform for individual or collab-
orative learning (with or without a teacher) is able to pro-
vide additional interactivity and adaptability to the learn-
ing process, which either directly or indirectly influences
the degree, speed or sustainability of information assim-
ilation and the increase in loyalty to particular training
products and services. In some embodiments, this allows
for the improvement of the match between the teaching
style and the preferences of students or regarding the
teaching style, which increases the effectiveness of per-
ception, assimilation of information and allows for the pro-
vision of feedback and recommendations to the above-
mentioned participants, such as how to increase their
effectiveness and other useful recommendations. In
some embodiments, this allows for the formation of
groups with similar psychophysiological and cognitive
traits, which contributes to the effectiveness of training,
information perception and the overall satisfaction of the
participants with the process.
[0140] Example 12: A creator, an operator or a cus-
tomer of a Human Machine Interface (HMI) thinks of how
to personalize the interaction between a human and a
machine either in the form of physical interaction (an an-
droid, a robot, a payment terminal etc.) or virtual interac-
tion (a chat-bot, a virtual personal assistant etc.), al-
though both methods could be used as well. How can a
perception be created that the machine has empathy,
and how can its virtual analogue engender a feeling that
the machine recognizes a person’s emotions, personal
characteristics, personal qualities, interests, inclinations,
talents, abilities and more?
[0141] A person who wishes to interact with the ma-
chine receives an individual URL link or an activation
code to at least one mobile game (including one with a
virtual or augmented reality interface) or another task that
automatically evaluates one or more parameters: the per-
sonal characteristics, personal qualities, interests, incli-
nations, talents or abilities of the user. In some embodi-
ments a test may be performed both in an external ap-
plication and with the functionality built into the platform
(including via the human-machine interface itself or via
chat-bots, messengers, video chats or other means of
communication or interaction) using a contact (by press-
ing buttons, touching a screen, moving a manipulator,
measuring biological and kinetic parameters through
wearable devices) or a non-contact method (nodding or
other gestures, eye movements, voice control etc.) as
well as other methods that can be used once, repeatedly
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or continuously.
[0142] The identified personal parameters of people
interacting with the machine then adds extra input pa-
rameters that were lacking before to the algorithm that
controls the human-machine interaction. Now the ma-
chine knows even more about the people who interact
with it, which allows it to make recommendations and to
increase the effectiveness of their interactions.
[0143] As a result, a machine creates the impression
of having empathy, its virtual analogue and/or a feeling
that the machine recognizes a person’s emotions, per-
sonal characteristics, qualities, interests, inclinations, tal-
ents, abilities and more. In some embodiments, this leads
to overcoming the barriers of interaction via a human-
machine interface, increasing a person’s satisfaction
from the interaction (in terms of loyalty to the interaction,
preferred duration, emotional mood etc.) and increasing
the effectiveness of the interaction (in terms of the speed
of semantic information transmission, the number of er-
rors in recognizing the meaning of what was said etc.).
[0144] The present invention was shown and de-
scribed in a form that is considered to be the most prac-
tical and preferred option for implementation. However,
within the scope of the invention, it is evident that the
necessary differences can still be made and that obvious
modifications will be understandable for a person skilled
in the art. With regards to the foregoing description, it
should be understood that minor changes in the parts of
the invention, including changes in its functions and way
of working and usage are considered to be obvious for
a person skilled in the art, and all equivalent ratios shown
in the drawings and described herein are intended to be
covered by the present invention.
[0145] Therefore, the foregoing is only considered as
illustrative of the principles of the invention. Furthermore,
since numerous modifications and changes will be read-
ily available to those who are skilled in the art, it is not
desirable to limit the invention to the exact construction
and operation that has been shown and described. Ac-
cordingly, any suitable modifications and equivalents fall
within the scope of the claimed protection of the invention.
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Claims

1. A method for the preparation of recommendations
for decision-making based on a computerized as-
sessment of a user’s personality and abilities, the
method comprising the following steps:

• granting the user access to at least one com-
puterized task for solving;
• real-time recognition of the user’s emotions
while solving at least one task in the presence
of at least one video camera;
• obtaining data about at least one task solved
by the user;
• determining at least one user’s ability based
both on the data obtained after solving at least
one task and on the recognized user’s emotions;
and
• providing the user with recommendations for
decision-making based on at least one ability
determined in the previous step.

2. The method according to claim 1, characterized in
that the computerized task is a computational task,
video interview or game.

3. The method according to claim 1, characterized in
that: a biometric authentication is performed when
a user is granted access to at least one computerized
task for solving.

4. The method according to claim 1, characterized in
that user identification is additionally performed
when recognizing a user’s emotions.

5. The method according to claim 1, characterized in
that sensors of wearable devices are used when rec-
ognizing a user’s emotions.

6. The method according to claim 1, characterized in
that a user’s emotions are recognized based on his
speech while taking into account its speed and tone.
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7. The method according to claim 1, characterized in
that a convolutional neural network or a recurrent
neural network is used when recognizing a user’s
emotions.

8. The method according to claim 1, characterized in
that the data relating to the solution of a task by a
user are the user action parameters that are fixed
during the solution process.

9. The method according to claim 1, characterized in
that a user’s ability score is determined by presetting
the weighting factors to the data relating to the so-
lution of a task by the user as well as the recognized
emotions.

10. The method according to claim 1, characterized in
that a recommendation for a user is a vacancy or a
set of vacancies that may be of interest to the user.
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