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Abstract. The project implementation effectiveness in creating digital smart agriculture
systems depends on the correct selection of performers. Considering personal priorities makes
it possible to increase the validity of decision-making regarding the employment of specific
individuals for the implementation of IT projects in the agro-industrial sector. Personal
priorities are internal, hidden characteristics that have an effect on the process of long-term
joint work and interaction in various situations that arise in the team. The identification of the
analyzed individual’s personal priorities is proposed to be reduced to solving the classification
problem based on the analysis of person’s text Internet traces using neural network
technologies of natural language processing. As a training sample, it is proposed to use a set of
text document vectors and the corresponding marks of personal priority classes. In the process
of identifying the personal priorities classes, it is required to create an appropriate text array
based on parsing and processing of text messages published on the Internet by the analyzed
person. Next, from the resulting text array, a text vector of the document must be formed,
which then needs to be submitted to the input of the neural network. It is assumed that the mark
of the analyzed individual’s personal priority class will be displayed in the output layer of
neurons.

1. Introduction

The smart agriculture concept is based on the development and application of innovative digital
solutions to increase yields and reduce costs in food production [1, 2]. Successful project
implementation to create effective digital management systems in the agro-industrial complex requires
great efforts and hard work of each performer. When selecting the staff of project teams, it is
necessary to take into account the personal priorities of a potential employee [3].

Personal priorities are the goals, values and meanings inherent in the inner world of individuals,
determining their motivational orientation in life. These personal priorities are the determining factor
of an individual’s professional activity success and psychological well-being. Person’s desire to
adhere to moral standarts in behavior leads them to satisfaction with their work and life in general [4-
6].

Taking into account personal priorities allows employers to increase the validity of decisions
regarding the employment or appointment of specific persons to certain positions in companies and
organizations [7]. Personal priorities are hidden from external observation, sometimes deliberately, but
they have an effect on the process of long-term joint work and affects interaction in various
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problematic situations that arise in the team. This makes it very difficult to get information about the
personal priorities of strangers. To reduce the undesirable risk when hiring an employee, reference
documents from reputable persons, in which the employer has high confidence, are traditionally used.
However, many people do not have the opportunity to receive such recommendations, for example,
due to little or no work experience. This makes it necessary to develop new methods for assessing an
individual's personal priorities.

2. Materials and methods

In modern society, a characteristic feature of communication is the mass active use of Internet
services. Users of IT gadgets generate a huge number of text and voice messages, tweets, microblogs,
and comments on Internet resources every day. Digital traces and text content on public resources of
Internet messengers, chats and social networks intellectual analysis is used to obtain the necessary
information about the individual’s interests, personal qualities and attitude to various phenomena in
the social, cultural, political and economic public life areas.

The purpose of this study is to form a conceptual framework of application for the text data
intellectual analysis technologies for Internet-users’ personal priorities determination.

Based on the classification of life values, it is possible to distinguish the types of personal priorities
that determine the professional and economic well-being of an individual. The first type is called
moral and business priorities (MBP). It is characterized by the predominance of spiritual and moral,
humanistic values, commitment to the observance of moral norms in behavior, collectivism, readiness
to help and support other people, to develop themselves in order to ensure social well-being. The
second type of personal priorities is selfish-prestigious (SPP). Individuals with this type of priorities
prefer pragmatic values, individualism, their own prestige, personal achievements, high financial
status, and egoistic isolation of their own person.

Identification of the analyzed individuals’ personal priorities is reduced to solving the problem of
classification, i.e., to classify their personal priorities as SPP or MBP. This problem is proposed to be
solved on the basis of the person’s text Internet traces analysis using neural network technologies of
natural language processing (NLP) [8-13].

To implement this idea, first of all, it is necessary to select K individuals whose classes of
personal priorities are determined in advance on the basis of other people’s expert assessments (for
example, their managers, colleagues, partners, etc.). At the next stage, the Internet messages published
by each selected person should be parsed and formed into K composite text arrays.

Then, each received text array should be subjected to preparatory NLP processing, performing the
procedures for segmenting the text into sentences, tokenizing them into individual words, excluding
stop words and punctuation marks, and lemmatization. In the next step, for each document number k ,
using the statistical method to estimate the importance of words in the document (Term Frequency —
Inverse Document Frequency , TF-IDF) [14], a vector C, the format of which is shown in Figure 1,

should be created.

Ci|C|Cs R N OV C;

Figure 1. Format of text document vector.

The values of the text document vector elements C,, are calculated based on the expression:

Cy = Zu"" IogFﬁ, 1)
w
DU,
z=1
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where U,, is the amount of words number w in the text document; Z is the amount of words in the

dictionary used; U, is the amount of words number z in the text document; F, is the amount of text

documents that contain the word number w.

To determine, based on the text document vector, which class (SPP or MBP) the personal priorities
of the individual who published the corresponding set of Internet messages belong to, it is proposed to
use the capabilities of a neural network. To solve NLP problems, Recurrent Neural Networks (RNN)
[15], networks with long Short-Term Memory (LSTM) [16], and transformer networks (Generative
Pre-trained Transformer, GPT-2, GPT-3) [17, 18] are most often used. This requires training of the
neural network, as a result of which the neuron parameters are adjusted in such a way that
classification errors are minimized.

As a training sample, it is proposed to use a set of K text documents vectors and their

corresponding marks of personal priority classes. The mark I, takes the value 0 if the individual's
personal priorities belong to the SPP class. The mark |, equals 1 if the individual's personal priorities
belong to the MBP class. An example of training sample fragments is grayed out in table 1.

Table 1. Format and example of training sample fragments.

Number of Elements of the text document Marks of
the text personal
document priorities
classes

c 3 . Cw » cz Iy

1 0 0.0024 0 0.0018 1

2 0 0 ... 0.0004 ... 0 0

k 0 0 0,0002 0.0012 1

K 0.0001 0 ... 0 ... 0 0

Once configured, the neural network can be used to determine the class of personal priorities of the
analyzed individual. For this purpose, using parsing of open network resources, the Internet messages
published by this person into a text array should be collected, then its preparatory NLP processing
should be performed, and a vector of the corresponding text document with elements whose values are
calculated using the formula (1) should be formed. Then, the generated vector will need to be
submitted to the previously trained neural network input (Figure 2).

C,| —

C,| — — |=0
— |=1

CZ -—

Figure 2. Input and output values of the neural network.

As a result, at the neural network output, a mark of the individual’s personal priorities class will be
obtained. The mark | takes the value 0 if the individual's personal priorities belong to the SPP class.
The mark | equals 1 if the individual's personal priorities belong to the MBP class.
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3. Conclusion
The results presented in the article are focused on the innovative projects performer selection for the
smart agriculture digital systems development. Such projects are complex, they are very important for
providing the population with food, therefore, it is necessary to include qualified specialists with moral
and business personal priorities in their performers.
The paper proposes a conceptual framework for determining personal priorities using intelligent
analysis of text messages published by Internet users. From the point of view of the individual's
performance of tasks in the working collective effectiveness, the whole variety of personal priorities
can be reduced to two main classes: SPP and MBP. The process of identifying the classes involves the
following steps:

1) on the basis of parsing and NLP-processing of published on the Internet by the analyzed person
text messages, the corresponding text array is compiled;

2) from the resulting text array, a text vector of the document, the elements of which are calculated
using the TF-IDF method, is formed;

3) the text vector of the document is fed to the neural network input, due to the setting of which the
mark of the analyzed individual’s personal priorities class is displayed in the output layer of neurons.

The subject of further research is the justification of the neural network type and parameters choice
for solving the problem of personal priorities choice classification. In addition, it will be necessary to
develop and use software tools to implement the conceptual foundations proposed in the work and to
obtain experimental results that allow to assess the possibility of identifying personal priorities based
on the intellectual analysis of Internet users’ text messages.
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