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Abstract. Today, the Russian Federation pays special attention to the digital transformation
of the country as a whole and shows a separate interest in big data in particular, which
is confirmed by a number of analyzed documents and the current situation in the subject area.
The research work proposed for reading is devoted to the analysis of big data, one of the areas
of use of which is the state, or rather the work of federal and regional executive authorities.
The main value of big data from the position of the state is seen in the possibility of working
on volumes of heterogeneous information in order to increase efficiency in making managerial
decisions on a wide range of issues. The main purpose of the study is to disseminate the
experience of big data analysis, which is used in the work of the Ministry of Economic
Development of Primorsky Krai. To do this, it is proposed to turn to the theoretical aspects
of big data, find out the main chain of work on them, and also pay attention to domestic
and foreign experience in using data in some areas of knowledge. The practical part of the
study is a description of the experience of the Ministry of Economic Development of the PC,
which is directly related to the digital development of the region and carries out a certain list
of works with heterogeneous data. As an example, attention is drawn to a proven approach
to the analysis of a large set of open data characterizing the work and development of small
and medium-sized businesses in the Primorsky Territory, posted on the website of the Federal
Tax Service of the Russian Federation. In conclusion, it is emphasized that the approach
proposed in the study for working with data can be adapted to similar needs in other federal
and regional authorities
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Introduction

Before we talk about such a phenomenon as big data, let’s pay
attention to the enlarged field of knowledge “Data Science”, which
is an interdisciplinary field based on computer science and mathematics,
applicable for data mining, machine learning and working with big data. Data
science is both an academic and a practical discipline of the intersectoral
sphere of human activity, aimed at studying digital data in order to extract
useful information.

In the theoretical part of this paper, it is proposed to focus on big data,
namely on the main stages of work on them: generation, collection, storage
and analysis. At the same time, the general situation regarding the subject
area will be considered on the basis of the analysis carried out. At the end
of the section, a transition is made from the use of big data in many fields
of activity to the application of a specific data set in a specific area. We hope
that this way of presenting information will allow the reader to get a general
idea of big data and pay attention to a case of their use.

Theoretical aspects of Big Data

The term “Big Data” is used to refer to structured, semi-structured and
unstructured data volumes of a wide variety [1; 2]. The existing diversity
depends on the field of knowledge. According to the filters of the Scopus
bibliographic database, big data covers 27 branches of knowledge. The first
five areas, which include computer technology, engineering, mathematics,
social sciences and the science of decision-making, are most associated with
big data. It may follow from this that several certain methods and tools can
be used to work on the data of the designated areas [3], while other areas,
less related to a large amount of data, provide for the use of other means
of information processing.

Another feature of big data is a set of “three V” features (volume, speed,
diversity), which has been developed to five, in some cases up to seven
features [4]. These features emphasize the importance of not only the volume
of big data, but also other essential characteristics when working with certain
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data sets. In continuation, it is important to note that data volumes change
rapidly, grow over time, and work on them changes with the development and
emergence of new technologies.

Today, as a rule, big data is measured in terabytes, petabytes, exabytes
and zettabytes. According to McKinsey & Company estimates, by 2009, many
sectors of the US economy had on average at least 200 terabytes of stored data
(twice as much as the data warehouse of the American retail chain Walmart
in 1999) per company with more than 1,000 employees [5].

Today, society’s attitude to data has changed with the development
of multimedia, social networks, and the Internet of Things [6]. Now data has
become one of the important production factors for enterprises and businesses
[7; 8]. Recently, many government agencies around the world have joined the
research and practical application of big data [9]. They can also be used by one
person in the process of intellectual analysis and analytical processing for
decision-making.

In addition to the traceable advantages of big data, working on them
is accompanied by a number of problems. For example, one of the main
ones is the difficulty in detecting data sets with a large scale, different types
and rapid generation with subsequent extraction of valuable information
[10]. Another example of complexity is the continuous development of data
processing tools and the emergence of new technologies designed for high-
speed collection, storage and analysis, which leads to additional financial and
other costs for the end user [11].

After a preliminary acquaintance with big data, it is proposed to pay
attention to the main chain of work on them, consisting of four stages.

1) Generation is the first step in working with data, aimed at finding
information in the form of records, files, messages in the area of interest. Such
data has different sources, format, volume and other distinctive characteristics.
Individually, they may not be of any value, but their totality allows you
to identify useful information on the basis of which you can get answers
to questions of interest, track various kinds of patterns, find out people’s habits,
get other kinds of information.

2) Collection is the next step in working with data, including the process
of transmission and preprocessing. During data collection with the help
of certain means/tools, a huge amount of raw information accumulates, which
may be redundant or useless. After collecting the raw data, the information
is transferred through special applications to the appropriate storage. To reduce
information redundancy, preprocessing is carried out by means of data
compression technology and the participation of a specialist, which makes
it possible to efficiently store and use data.
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3) Storage is the process of managing preprocessed data, ensuring the
reliability and availability of information. Data storage devices are relational
database management systems (DBMS) (for example, PostgreSQL), NoSQL
databases, etc. Such software systems are often used for a wide class of data
storage tasks, on the basis of which it is possible to develop unique applications
for the purpose of constant interaction with the data sets of interest. With the
increased growth of global data volumes, the suppliers of the above-mentioned
DBMS are constantly increasing the maximum allowable storage capacity, which
indicates a high need for additional data storage space on the part of users.

4) Analysis is the most important link when working with big data,
since its result is intended to give some value to the end user. Before the
advent of modern methods of data analysis, statistical methods of analyzing
heterogeneous data arrays were used. The most common are regression,
correlation, and cluster data analysis, which through digitalization have
become applicable through programming. This has led to the emergence
of separate libraries, frameworks in certain programming languages, such
as Payton, which combine knowledge of statistics and computer science.
Based on the above, such capabilities can be considered a modern way
of analyzing big data.

As a summary of this section, it should be noted that big data analysis
plays a huge role in understanding the needs of business customers, forecasting
market trends of large organizations, and developing development strategies
in many countries of the world. As can be seen, big data analysis is a rather
laborious process that requires special knowledge and effort for practical
application. In the next section, it is proposed to pay attention to the role of big
data in the context of the digital transformation of the Russian Federation, and
then consider one of the possible ways to analyze data in the process of the
work of a regional executive authority.

Digital
public administration

Particular attention has been paid to the development of the digital economy
of the Russian Federation at the legislative level since the formation of the
national program “Digital Economy of the Russian Federation”, approved by the
minutes of the meeting of the Presidium of the Council under the President
of the Russian Federation on Strategic Development and National Projects
dated June 4, 2019, No. 7.

Within the framework of the national projects of Russia formed by the
Government of the Russian Federation, federal and regional executive
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authorities have initiated such projects as: digital public administration,
personnel for the digital economy, digital technologies, etc. [12-14]. These
projects are aimed at accelerating the introduction of digital technologies
inorderto create conditions for high-tech business, increase the competitiveness
of the country, strengthen national security and improve the quality of life
of citizens.

Based on the analyzed documents, approved strategies, planned projects,
it is noticeable that much attention is paid to digital data, which cover many
aspects of socio-economic activity in the field of public administration,
education, industry and business [15]. Despite the rather wide list of the above-
mentioned areas that are supposed to be the basis for the digital transformation
of Russia, within the framework of this work it is proposed to focus on such
a direction as “Big Data”, namely, the use of big data in the activities of the
Ministry of Economic Development of Primorsky Krai.

According to the regulatory framework, the use of big data, namely
the extraction of the necessary information from them, is mainly aimed
at the implementation of regulatory documentation in the public sector, the
development of new educational programs, the formation of appropriate
competencies when working with data, the creation of technological
foundations for the implementation of new projects. It is also noted that
for high-quality management of digital development, big data can be used
as a tool to increase transparency of the activities of all stakeholders.

Let’s pay attention to a special case of the need to use big data as part of the
digital transformation of certain sectors of the Primorsky Krai economy. The
main document of the transformation is the strategy, the purpose of which
is to increase the digital maturity of the socio-economic sphere in certain
areas, including public administration. On the part of public administration,
the strategy identifies a number of specific tasks, the implementation
of which is hardly possible without the use of new technologies and work
with big data.

Moreover, the document assigns a special role to the problems and
challenges that will have to be faced in the process of digital transformation,
where the use of big data is associated, for example, with paragraph 4.5.8
“Lack of a single information space for storing, consolidating and processing
electronic data to ensure the timeliness and reliability of providing information
to executive authorities”.

The strategy also lists a list of planned projects, required resources
and established indicators to ensure the implementation of the digital
transformation of the region. The responsible executive authority for
digital public administration is the Ministry of Digital Development and
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Communications of Primorsky Krai. However, other public administration
entities, for example, the Ministry of Economic Development of Primorsky
Krai, also set strategic guidelines for the transformation of the digital
environment.

To date, the mentioned bodies have formed work plans and activities
that include the use of information technologies, including new methods and
tools when working with different data sets. In view of the rather early period
of digital transformation, especially in the field of public administration,
which is confirmed by regulatory and legal documentation and the lack
of implementation of completed projects in the public information space,
work with big data is at the initial stage of formation. Despite the short
period of development of this direction, an example of working with certain
data sets already exists.

Big Data experience

As mentioned earlier, the Ministry of Economic Development of the
PC is directly related to the digital development of the region and carries
out a certain list of works with data. In this regard, it is proposed to pay
attention to the proven approach to the analysis of a large set of open
data characterizing the work and development of small and medium-sized
businesses in Primorsky Krai, posted on the website of the Federal Tax Service
of the Russian Federation.

For the convenience of familiarization with the material, the structure of the
section has the following form: designation of relevance, setting goals and
objectives of the analysis, description of the chain of work on the data, summing
up and recommendations.

Relevance. One of the tasks of the Ministry of Economic Development
of Primorsky Krai is the analysis of the socio-economic situation in the region,
the formation of regional development mechanisms, the adoption of balanced and
informed decisions aimed at the development of the region. Today, in the public
sector, various kinds of information systems generate petabytes of data annually,
which are often not used by government officials, but only placed in open sources
for external users.

As an example, we can single out the sphere of small and medium-
sized businesses. On a monthly basis, the Federal Tax Service (hereinafter
referred to as the FTS) generates gigabytes of information on the development
of entrepreneurship both in the regions and in the Russian Federation on the
basis of the Unified Register of Small and Medium—Sized Businesses and
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other data sources. Due to the specific structure of the data, their analysis
is complicated and requires technical skills to process and bring it into
an understandable form.

Purpose and objectives. The purpose of the work from the point of view of the
formulated relevance is to obtain generalizing indicators and identify the level of tax
solvency of small and medium-sized businesses in the territories of municipalities
Primorsky Krai. To achieve this goal, it is necessary to solve the following tasks: 1)
data collection and preprocessing, 2) data set formation, 3) statistical data analysis.

Working on data.

The first stage (data collection and preprocessing). The following data
describing the development of small and medium-sized businesses in Primorsky
Krai is being uploaded from the official website of the Federal Tax Service:

1. Data from the Unified Register of Small and Medium-sized Businesses.
2. Information on the amounts of income and expenses according to the accounting

(financial) statements of the organization for the year.

3. Information about special tax regimes applied by taxpayers.

Information on the amounts of arrears and arrears on penalties and fines.

5. Information about the amounts of taxes and fees paid by the organization in the
calendar year.

As aresult, 54,481 files were uploaded, of which:

e 6,211 files fall on the melons of the Unified Register of Small and Medium-

sized Businesses

e 12,063 files contain information about income and expenses;

e 12,067 files contain information about special tax regimes;

e 12,056 files contain information about the amounts of arrears;

e 12 084 files contain information about taxes paid.

All data is in XML format, which leads to the impossibility of subsequent
analysis, and as a result, data is preprocessed by programming languages.

b

The second stage (formation of a data set). With the help of the Python
programming language, scripts were written for processing the received data,
followed by their conversion to CSV (Comma-Separated Values) format, convenient
for use by Python libraries (Pandas) in a tabular representation.

As a result, the following data sets are obtained:

e reestr msp 2019.csv;

e company revenue 2019.csv;

e company_tax_regime 2019.csv;
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e msp arrears 2019.csv;

e msp_tax 2019.csv.

Further, the data obtained were combined into a final data set (data_msp.
csv) for subsequent statistical analysis. After combining, the final set consists
of 38,366 lines and 53 attributes, where each line characterizes one legal
entity that has the attribute of a small and medium—sized business entity, and
the attributes (columns) are the characteristics of this entity, for example, the
type of activity carried out, the business category (micro, small or medium),
the applicable taxation system, revenue, taxes paid, tax arrears, etc.

The third stage (statistical data analysis). The final stage of work on the data
is statistical analysis, which includes research, correlation analysis and hypothesis
testing. In order to avoid excessive description of this stage, it is proposed to briefly
explain its constituent elements.

Research data analysis (EDA — exploratory data analysis) provides:

o data description (study of data dimension, how many rows and columns are
in the data, description of data types, study of measures of central trend and
data distribution);

e changing data types (converting non-numeric values into a categorical form,
converting a date from a string value to a date format, etc.);

e description of omissions (identification of the percentage of missing values
in the data and their subsequent deletion or restoration);

e description of duplicates (search for duplicate information in the data);

e work with categorical features (spell checking, standardization of names,
if necessary, etc.);

e conclusion (the result of calculations, display of graphs, construction
of a correlation matrix, etc.).

For subsequent analysis, two hypotheses were formulated.

Hypothesis No. 1. Municipalities differ in the level of tax solvency of small and

medium-sized businesses in Primorsky Krai.

Hypothesis No. 2. There is a group of municipalities Primorsky Krai, which
has the lowest level of tax solvency among small and medium-sized businesses
of Primorsky Krai.

Hypothesis testing was carried out using the Kraskel-Wallis criterion and
as a result, the following conclusions were obtained:

e municipalities of Primorsky Krai differ in the level of tax solvency of small

and medium-sized businesses;

e there are groups of municipalities Primorsky Krai, having the lowest
level of tax solvency among small and medium-sized businesses
of Primorsky Krai.
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A link to the full analytical report on the work done is provided in the list
of sources used [16].

Results and recommendations. Based on the results of the work done,
the goal of obtaining generalizing indicators and identifying the level of tax
solvency among small and medium-sized businesses in Primorsky Krai has
been achieved. It is established that municipalities differ in the level of tax
solvency, and there is a group of municipalities with the lowest level of tax
solvency.

As recommendations, it can be noted that infrastructure organizations
supporting small and medium-sized businesses in Primorsky Krai, when forming
an annual plan of business training activities on tax literacy, need to pay attention
to municipalities with a low level of tax solvency.

Another recommendation may be addressed to the control and supervisory
authorities with powers in the field of tax control, in order to increase the level of tax
receipts to the consolidated budget of Primorsky Krai, it is necessary to strengthen
tax control in the territories of municipalities.

Conclusion

Summing up the results of the study, it is proposed to focus on the key

conclusions and features of the work done:

e big data is an integral part of the digital economy of the Russian Federation,
the competent use of which can lead to the achievement of national goals
and the solution of strategic tasks;

e implementation of such federal and regional projects as “Digital Public
Administration”, as well as strategies in the field of digital transformation
is inextricably linked with work on heterogeneous data;

e familiarity with the approach of working with certain data sets with the
participation of the Ministry of Economic Development of Primorsky Krai
showed one of the possible options for analyzing unstructured data.

e the proposed approach has the potential to adapt to work with different data
sets in the fields of activity of both the Ministry of Economic Development
of'the Russian Federation and other federal and regional executive authorities
of the Russian Federation.
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AuHoraumusi. Ha cerogusmiauii nenb Poccuiickas ®exepanus yaenseT ocodboe BHUMaHUE
undpoBoil TpaHCHOPMAIIMKM CTPAHBI B LIEJIOM M MPOSIBISET OTACIbHBIH HHTEPEC K OOIBIINM
JAQHHBIM B YacTHOCTH, 4YTO MOJTBEP)KJAAeTCs PSIAOM NPOAHAIU3UPOBAHHBIX JOKYMEHTOB
1 CJIIOKMBIIEICS KOHBIOHKTYPOI B MpeIMeTHOH obnacTu. VMcciaeqoBanne MOCBSIICHO aHAINU3Y
OONBIINX AAHHBIX, OJAHONH M3 00JacTeil MCIONB30BAaHUA KOTOPBIX SIBISETCS TOCYAapcTBO,
aTouHee pabora (hesiepanbHBIX M PETHOHAIBHBIX OPIaHOB UCIIOJIHUTENBHON BilacTh. OCHOBHAs
LIEHHOCTh OOJIBIINX JAHHBIX C MO3HMIIMU T'OCYIapCTBAa BHAMTCS B BO3MOXKHOCTH pabOTHI HaL
oObeMaMu pa3HOPOJHOW MH(OPMAIUHU C LENbI0 MOBHIMEHUS dP(OEKTUBHOCTH B IPUHATHH
yHpaBIEHUECKUX PEUICHUH 10 MUPOKOMY Kpyry BonpocoB. OCHOBHOII II€IbI0 UCCIAEOBAHUS
ABJISIETCS PAcCIpPOCTPAHEHHE OIBITa aHajnu3a OOJBIINX JaHHBIX, KOTOPBIC HCIIOIB3YIOT-
csi B pabore MwuHHCTepcTBa 3KOHOMHUYecKoro paszButus IIpumopckoro kpas. [list atoro
IpeaiaraeTcs 00paTUTHCS K TEOPETUUECKUM aCIEeKTaM OOJIBINUX JaHHBIX, Y3HATh OCHOBHYIO
LEMOoYKy padoT HaJ HUMH, a Tak)Ke 00paTHUTh BHUMAHUE HA OTEYCCTBEHHBIH M 3apyOeiKHBIH
OTIBIT WCIIOJB30BAHMS JAHHBIX B HEKOTOPHIX 0ONacTsAx 3HaHWH. IIpakTHYeckoil dYacThio
HCCIe0BaHMs SBJISETCS OmNMcaHue onbiTa padborsl Muuskonompassutus IIK, umeromee
HEIMOCPEJCTBEHHOE OTHOIICHHE K HHU(DPOBOMY pa3BUTHUIO PErHOHA M OCYLIECTBISIONICE
OTIpeJeICHHBIH MepedeHb pabdoT ¢ pa3sHOPOAHBIMH JAaHHBIMH. B KkadecTBe mpumepa
oOparaercsi BHUMaHUE Ha aTpOOMPOBAHHBIN [TOAX 0/ [10 aHATH3Y O0JIBIIOr0 Ha00pa OTKPBITHIX
JAHHBIX, XapaKTEePU3YIOMHMX paboTy M pa3BUTHE MaJOr0 U CPEIHEro MpeANpUHUMATEIbCTBA
B [IpuMopckom kpae, pa3MenIeHHBIX Ha caiite denepanbHON HATOTOBOM ciyk0bI Poccuiickoit
@enepanuu. B 3akimtoueHUN NOAYEPKUBAETCSA, UTO MpeJiaraéMblii B UCCIEA0BAaHUU MOIXO/
mo paboTe C JaHHBIMH MOXET OBITh AJAaNTHPOBAH MOJ CXOXHE MOTPEOHOCTH B JAPYTHUX
(denepanbHBIX U PETHOHANBHBIX OPTaHaX BIACTH.

KuioueBble cjioBa: Ooybliue JaHHBIC, aHAIM3 OOJBIIMX NAHHBIX, IUGPOBas TpaHchHOpPMAIIHS,
rOCYIapCTBO M OOJIBIINE JAHHBIE, OIBIT PA0OTHI C OOJIBIINMHE JaHHBIMU

3asiBjieHHe 0 KOH(PJIMKTE HHTEePecoB: ABTOPHI 3aSBIIAIOT 00 OTCYTCTBUU KOH(IMUKTa HHTEPECOB.

Hcropus craTbu:
Hocrymuna B pegakmuro: 04.02.2022. Ipunasara k myomukammn: 30.03.2022.
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