ISSN 2308-4944  (print)
ISSN 2409-0085 (online)

Ne 06 (122) 2023

Theoretical & Applied Science




TeoretiCeskaa i prikladnaa

nauka

Theoretical & Applied

Sclence

06 (122)

2023



Founder:

International Scientific Journal

Theoretical & Applied Science

Issued Monthly.

International Academy of Theoretical & Applied Sciences
Published since 2013 year.

International scientific journal «Theoretical & Applied Sciencey, registered in France, and

indexed more than 45 international scientific bases.

Editorial office: http://T-Science.org

E-mail: T-Science@mail.ru

Editor-in Chief:
Editorial Board:

1

© O N o o b~ w N

e T e O i o
© N o o A W N B O

19
20
21
22
23
24
25
26
27
28
29
30

Prof.

Prof.

Prof.

Assistant of Prof.
Lecturer
Associate Prof.
Associate Prof.
Prof.

Associate Prof.
Associate Prof.
Researcher

Prof.

Associate Prof.
Associate Prof.
Assistant of Prof.
Prof.

Prof.

Researcher

Associate Prof.
Prof.
Prof.
Prof.
Associate Prof.
PhD

Associate Prof.
Prof.
Prof.
Associate Prof.
Prof.

Alexandr Shevtsov

Vladimir Kestelman

Arne Jonsson

Sagat Zhunisbekov

Boselin Prabhu

Denis Chemezov

Elnur Hasanov

Christo Ananth

Shafa Aliyev

Ramesh Kumar

S. Sathish

Rohit Kumar Verma

Kerem Shixaliyev

Ananeva Elena Pavlovna
Muhammad Hussein Noure Elahi
Tamar Shiukashvili

Said Abdullaevich Salekhov
Vladimir Timofeevich Prokhorov
Bobir Ortikmirzayevich
Tursunov

Victor Aleksandrovich Melent'ev
Manuchar Shishinashvili
Konstantin Kurpayanidi
Shoumarov G'ayrat Bahramovich
Saidvali Yusupov

Tengiz Magradze

Dilnoza Azlarova

Sanjar Goyipnazarov

Shakhlo Ergasheva

Nigora Safarova

Kurbonov Tohir Hamdamovich
Pakhrutdinov Shukritdin
II'yasovich

Phone: +777727-606-81

USA
Sweden
KZ

India
Russia
Azerbaijan
India
Azerbaijan
India

India

India
Azerbaijan
Russia
Iran
Georgia
Russia
Russia
Uzbekistan

Russia
Georgia
Uzbekistan
Uzbekistan
Uzbekistan
Georgia
Uzbekistan
Uzbekistan
Uzbekistan
Uzbekistan
Uzbekistan
Uzbekistan

Hirsch index:

h Index RISC =1 (78)

h Index Scopus = 3 (47)
h Index Scopus = 10 (33)

h Index RISC =2 (61)
h Index Scopus = 8 (11)

(
h Index Scopus = - (1)
h Index Scopus =- (1)
h Index Scopus = - (2)

h Index Scopus =2 (13)

h Index RISC =1 (19)

h Index RISC = 8 (67)


http://t-science.org/
mailto:T-Science@mail.ru

International Scientific Journal
Theoretical & Applied Science

Hirsch index:

Editorial Board:

31 PhD  Mamazhonov Akramzhon Uzbekistan
Turgunovich

32 PhD  Ravindra Bhardwaj USA

33 Assistant lecturer  Mehrinigor Akhmedova Uzbekistan

34 Associate Prof.  Fayziyeva Makhbuba Uzbekistan
Rakhimjanovna

% PhD  Jamshid Jalilov Uzbekistan

36 Guzalbegim Rakhimova Uzbekistan

37 Prof.  Gulchehra Gaffarova Uzbekistan

38 Prof. Manana Garibashvili Georgia

3 D.Sc.  Alijon Karimovich Khusanov Uzbekistan

40 PhD  Azizkhon Rakhmonov Uzbekistan

4 Prof.  Sarvinoz Kadirova Uzbekistan

42 Prof., D.Sc.  Shermukhamedov Abbas Uzbekistan
Tairovich

43 PhD  Bekjanova Ainura Uzbekistan

a4 Anzhelika Bayakina Russia

45 PhD  Abdurasul Martazayev Uzbekistan

46 PhD la Shiukashvili Georgia

47 Associate Prof. | ali Elanidze Georgia

48 Maka Kochauri Georgia



International Scientific Journal
Theoretical & Applied Science

2 Clarivate d o
Analytics ros

I1SJ Theoretical & Applied Science, 06 (122), 470.
Philadelphia, USA

based on International Citation Report (ICR)

The percentage of rejected articles: Accepted

ISSN 2308-494Y4

06 .
[=]ps: []
[=]
© Collective of Authors

9ll772308"'"494232 © «Theoretical & Applied Science»




ISRA (India)  =6.317 SIS(USA)  =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771 1Bl (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Issue Avrticle

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2023 Issue: 06  Volume: 122

Published: 28.06.2023  http://T-Science.org

Mamirjon Jaloliddinov
Tashkent Institute of Finance
Independent researcher

IMPROVEMENT OF THE STATE INTERNAL AUDIT SYSTEM

Abstract: This paper describes the organizational and functional changes taking place in the system as a result
of the reforms implemented in the state internal audit system. In this, the main attention is focused on the nature of
internal audit and the content of its main tasks, the organization of internal audit in ministries and agencies, and the
specific features of legal and methodological support of internal audit.

Key words: state financial control, internal audit, internal control, audit, methodology, independence,
impartiality.

Language: English

Citation: Jaloliddinov, M. (2023). Improvement of the state internal audit system. 1SJ Theoretical & Applied
Science, 06 (122), 401-408.

Soi: http://s-0-i.0rg/1.1/TAS-06-122-64  Doi: ¢ros¥ef https://dx.doi.org/10.15863/TAS.2023.06.122.64

Scopus ASCC: 2000.

Introduction Over the years, the internal audit function has

1. Enter. improved and become more complex: instead of

Today, reforms are being implemented in auditors of accounting deficiencies, a class of
Uzbekistan to further improve the system of effective employees has emerged who assist the managers in
use of budget funds, and to further strengthen control making decisions. Also, cooperative relations with
over targeted and rational spending of budget funds. higher external audit bodies and other state bodies

At the same time, by the decrees and decisions were established.
of the President of the Republic of Uzbekistan, Along with the development of the internal audit
ministries and agencies were given independence in function, the views given to it have also changed.
spending budget funds and an accountability system Based on these views, internal audit was defined.
was introduced. Also, internal audit services were When looking at the rates given by foreign and
established in order to prevent cases of illegal domestic scientists to the concept of internal audit,
spending and looting of budget funds in the ministries they can be directly divided into two groups. The first
and agencies, and to assess the implementation of group defines internal audit as a part of "auditing" and
efficiency indicators. internal control, while the second group defines

A number of legislative documents were adopted internal audit as an independent assessment of the
in order to strengthen the legal basis of internal audit effectiveness of the organization and management
services. However, there are a number of problems bodies.
regarding the practical application of the adopted legal According to L.A. Bekbotova, internal audit
documents, as well as aspects that should be covered performs the function of assessing the reliability and
by the legislation, and appropriate scientific research guarantee of the effectiveness of the internal control
will be conducted to eliminate them. system in the process of managing risks determined as

2. Literature review. a result of corporate management.

To date, in many developed countries, the Also, according to the scientist, internal audit is
development of internal audit is seen as one of the an independent department that evaluates the
factors of economic development, and its organization's activities, helps to achieve the set goals
implementation in the public sector has been observed through systematic and orderly directions.
in practice to give positive results in the effective and The purpose of internal audit is to provide advice
targeted spending of state budget funds. on improving operations in the organization,
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identifying evidence of violations, analyzing and
optimizing the quality of control.

N.V. Gamulinskaya, 1.O0. According to
Sanovich's definition, internal audit is an independent
and unbiased activity that provides an organization
with confidence in how well it controls its operations,
makes suggestions for their improvement, and creates
added value.

According to these scientists, the increase in
demand for internal audit activities in budget
organizations is the increase in paid services in them,
which can include paid education in higher
educational institutions,  transportation  costs,
scientific research, etc.

Of course, the opinion of these scientists is
correct on the one hand, the emergence of additional
extra-budgetary income creates a task for the
management of the budget organization to use them
effectively. In this respect, reliable internal auditors
play a positive role in ensuring the efficient use of
extra-budgetary funds.

Among the scientists of our country Mehmanov
S.U. according to his definition, internal audit is an
activity aimed at verifying compliance with legal
documents and monitoring the preparation and
execution of estimates by the organization, ensuring
the reliability of financial reporting data, observing
budget-estimate discipline, purposeful and rational
spending of funds.

Another scientist B. J. According to
Jumamuratov's research, internal audit is the study of
the correct structure of budget organizations' income
and expenditure estimates, staff tables based on the
requirements of legislation, and ensuring the
reliability and validity of financial reports prepared on
their execution, the purposeful and targeted spending
of budget funds in compliance with payment
discipline, using information technologies remotely. It
is an activity directed to monitoring (control) when
standing up and going to the place when necessary.

The definition given by these scientists to the
internal audit shows that it covers the financial and
economic activities of the budget organization, and
this definition is one of the most correct definitions for
the first periods of the internal audit established in
Uzbekistan. At the same time, as we mentioned above,
the main task of the internal audit in the budget
organization is to control the effective and targeted
use of budget funds. For this, it is necessary to study
the correctness of income and expenditure estimates,
structure of staff tables, and financial reports.

Based on the international experience and the
experience of scientists, it can be said that internal
audit is an independent and impartial way of providing
the head of the organization with reliable information
about the internal control system and suggestions and
recommendations for its improvement. Internal audit
should be aimed at improving the organization's
activities.

In this case, the independence of the internal
audit means that it operates independently in relation
to the activities of other departments and units in the
organization in which it is established. Internal
auditors are directly subordinated to the first head of
the organization in their activities and are accountable
only to them. In addition, internal auditors in the
organization are not allowed to assign tasks other than
those assigned to them, these rules are determined by
the relevant regulatory and legal documents of the
organization.

Impartiality of internal audit means impartial
approach to them in their activities, conducting
inspections, formalizing results and drawing up
reports, evaluating the activity of the internal audit
object. The main task of internal auditors is to provide
the head of the organization with unbiased
information about the organization's activities.

As a result of the study of information on internal
audit activities, the main goal of internal audit is to
participate in the development of all available ways to
achieve the goals of organizations and to provide
advice aimed at timely elimination of potential risks
in this process.

It follows that internal audit should first of all
help the organization achieve its goals (or goals).

3. Analysis and discussion of results.

Since 2017, the implementation of reforms in the
state financial control system has begun. By the
decision of the President of the Republic of
Uzbekistan dated August 21, 2017 "On further
improvement of the financing mechanism of
educational and medical institutions and the state
financial control system™ No. PQ-3231, the internal
audit activity of the state financial control system was
launched.

In this case, the internal audit activity was
directed to improve the financial management in the
ministries and agencies, taking the best aspects from
the internal audit of the private sector, to increase the
efficiency of the use of state budget funds.

Internal audit services are provided by the above
decision of the President of the Republic of
Uzbekistan in the off-budget Pension Fund under the
Ministry of Public Education of the Republic of
Uzbekistan, the Ministry of Health, the Ministry of
Higher and Secondary Special Education, the Center
for Secondary Special Vocational Education of the
Ministry of Higher and Secondary Special Education
and the Ministry of Finance of the Republic of
Uzbekistan was organized in the form of internal audit
and financial control services.

It can be explained that the internal audit
services are primarily organized in these ministries
and agencies, that a significant part of the funds
allocated from the state budget goes to them, and that
they include the social direction. In addition, these
ministries and agencies cover about 20,000 budget

Philadelphia, USA

402

2 Clarivate
Analytics indexed



ISRA (India)  =6317 SIS(USA)  =0912 ICV (Poland) = 6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771 1Bl (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

organizations and employ more than 1.4 million
employees.

We can see the information about the internal
audit activities conducted by the above internal audit
services during 2019-2022 from the table below.

Table 1. Information on the results of the activities conducted by the internal audit services of the Ministry
of Health, the Ministry of Higher and Secondary Special Education, the Ministry of Public Education and
the Ministry of Preschool Education
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It can be seen from Table 1 that the activities of
the internal audit services of the ministries of social
sphere in the period of 2019-2022 are mainly focused
on prevention and prevention. This can be explained
by the norms in the documents adopted in recent years
on internal audit activities.

In addition, the number of internal audit services
is also increasing in proportion to the expenses of the
consolidated budget between the years indicated (Fig.

1).
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Figure 1. Proportion of the growth of Consolidated budget expenditures and the organization of internal
audit services in the period 2019-2022

As can be seen from the figure above,
consolidated budget expenditures increased by nearly
2.2 times from 2019 to 2022, while the increase in the
number of internal audit services was more than 8
times. These indicators, first of all, create the need to
organize effective control over the spending of
consolidated budget funds, and secondly, to properly
establish the activities of internal audit services
organized in ministries and agencies, to provide them
with legal and methodological support, to fill internal

audit services with potential employees, and internal
audit services it will be necessary to perform tasks
such as certification and training of employees.

The "Three-level protection" model developed
by the International Institute of Internal Auditors (The
I1A) is of great importance in establishing an effective
management system in the organization. This model
provides an opportunity to effectively manage the
organization by clarifying (grouping) tasks and
functions in the organization. (Figure 2)
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Figure 2. "Three-level protection' model in the public sector?!

According to this model, the first stage in the
organization includes tasks and functions directly
related to the organization's activities. As an example,
we can cite the activities of the lowest structures in the
organization  (accounting, departments dealing
directly with customers). These structures provide
preliminary control by performing the tasks assigned
to them and report to the head of the organization.

The second level in the organization includes
compliance control, financial control, executive
control, legal service, etc. The participants of this
stage monitor the activities carried out in the first stage
and report on their activities to the head of the
organization.

The third stage is the function of internal audit,
and its main task is to evaluate and analyze the
activities of the participants of the first and second
stages and to provide the head of the organization with
reliable information about the organization's
activities. At the same time, he develops proposals and
recommendations for the proper implementation and
improvement of activities. The head of the
organization uses the information provided by the
internal audit to make management decisions.

Therefore, it is important to introduce the
internal audit function in the organization. It is
necessary to pay attention to the independence of the

internal audit function. Because the status of the
internal audit service affects the quality of information
provided to the head of the organization.

The powers granted to the ministries and
agencies by the relevant Presidential documents
impose heavy responsibilities on them. In this regard,
the financial independence given to them should be
taken into account. Until now, the approval of the staff
of ministries and agencies and the establishment of
structures have been carried out by decisions of the
President or the Government.

In addition, the cost estimates of the ministries
and departments were registered separately from the
financial authorities to the relevant items of the
economic classification. Now, registration by
financial authorities is determined only by cost
groups. This imposes on the heads of the ministries
and departments the obligation to spend the allocated
budget funds in the directions deemed necessary, and
to present a report on the efficiency of the spent funds
to the Parliament.

4. Conclusions and suggestions.

In conclusion, it can be noted that it will be
necessary to introduce internal audit activities in the
public sector of our country based on international
experiences.

"The Application of the 'Three Protections Model' in the Public Sector", Institute of Internal Auditors (The IIA), October 2022
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Effective management and potential employees
are necessary for the head of the ministry and office to
implement the above-mentioned tasks. At the same
time, it would be appropriate to organize management
based on the "Three-level protection” model.

For this, it will be necessary to revise this model
from the point of view of the system of ministries and
agencies. (Figure 3)

When the documents of the President of the
Republic of Uzbekistan give many powers to the
ministries and agencies, the use of this model helps in
their ~ management, including the financial

The first stage The second stage

management of the ministries and agencies. To
understand this, let's go through each step.

The first stage includes structures that perform
tasks and functions related to the activity of the
ministry and office. These structures carry out the
tasks and functions assigned to them in accordance
with the regulations, job instructions and orders
approved by the ministry and the head of the
department. At the same time, they are accountable to
the management for the work done. From the point of
view of control, at this stage control is carried out by
these structures themselves in their work.

The third stage

/ Operational \

functions related to

(s

pecial functions

s re - risk
activity » Mmanagement
- planning y - compliance
- accounting ) F:
- purchases contro’
- inspection

< 4

Ministry/Office

Ministry/Department Management

~

)

o

Parliament

Accounts
4 ~N Chamber
Ministry of
Internal audit Economy and
Finance

v

Figure 3. Application of the ""three protection model' in ministries and agencies?

The second stage is special tasks and functions
organized in ministries and agencies. These tasks and
functions can be established by the relevant decisions
of the ministry and office or by the decisions of the
President or the Government of the Republic of
Uzbekistan. For example, in the Decree of the
President of the Republic of Uzbekistan dated January
25, 2023 "On the first organizational measures to
effectively establish the activities of the executive
authorities of the Republic" No. PF-14, strategic
planning and methodology, public relations
(information services), human resources development
and management, information analysis and execution
discipline, appeals, introduction and digitization of
information and communication technologies, legal

2Image prepared by the author

provision, fight against corruption, finance and
economy, international cooperation and ratings,

These structures do not directly perform tasks
related to the activities of ministries and departments,
but they monitor (control) the performance of tasks
and functions performed at the first stage and provide
reports (information) about it to the management. For
example, the main task of the anti-corruption function
is to prevent corruption in the ministry and office, and
it carries out activities in this regard in the first-level
structures.

The third stage is the internal audit function, the
internal audit function is performed by the internal
audit structures established in the ministry and office.
The main task of the internal audit structures is to
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provide reliable and impartial information to the legal norms. The adoption of a separate law leads to

management about the activities of the ministry and
the office, to develop suggestions and
recommendations for improving the activities, and to
prevent systemic problems. Internal audit structures
directly evaluate, analyze and coordinate the activities
of the first and second stages and are accountable to
the first manager.

The information of the internal audit on the
activity of the ministry and office helps the
management to make appropriate decisions. However,
it is not appropriate for the internal audit function to
be used as a punitive function in the ministry and
office. Internal audit is a function that helps to
improve the activity of an independent ministry and
office.

Currently, in the state administration of our
country, great emphasis is placed on
"decentralization”. In this regard, ministries and
agencies are given wide powers in the implementation
of their activities, including the use of state budget
funds. In these processes, the suggestions and
recommendations of the internal audit are important
in making decisions of the head of the ministry and
department, especially on the effective use of the state
budget funds.

For this, first of all, the internal audit structure
should be directly subordinated to the first leader,
independent of other structural structures, the
knowledge and experience of the internal audit service
employees should be high, and the legislation of
internal audit activity should be strong.

In addition, a number of regulatory legal
documents regulating internal audit activities have
been adopted today, which include the following:

directions of development of the internal audit
system and tasks of the responsible structure;

organization of internal audit activities,
principles;

the purpose, tasks and functions, rights and
obligations and accountability of the internal audit
service;

internal audit service staff qualification
requirements, their certification and training;

ensuring and improving the quality of the
internal audit service;

planning, conducting and reporting of internal
audit activities.

At the same time, there are a number of issues
that need to be regulated in the internal audit activity,
and amendments and additions should be made to
relevant documents or a separate regulatory legal
document should be adopted regarding these issues.
Including

1. Development and adoption of a draft law
regulating the internal audit system in the public
sector. The law on the internal audit system in the
public sector regulates relations in the field of internal
audit, strengthens, unifies and systematizes the current

the creation of a solid legal basis for the internal audit
system in the public sector.

2. It is desirable to develop a procedure for
ensuring and improving the quality of internal audit
services, as well as for evaluation, and it should
include the following:

- creation and approval of the Quality Assurance
and Improvement Program, which includes work to be
carried out to ensure the quality of internal audit
activities by the head of the internal audit service;

- Implementation of internal assessment of
internal audit service activities based on the program.
In this case, internal evaluation should include
continuous monitoring and periodic evaluation of
internal audit activity;

- External evaluation conducted by the Ministry
of Economy and Finance, its planning,
implementation and formalization of the results, as
well as preparation of the external evaluation report;

- Development of performance indicators of
internal audit service employees.

The materials of the Institute of Internal Auditors
(The HA) and legal documents adopted by foreign
countries can be used in the development of this
regulatory legal document.

3. Development of the procedure for cooperation
of internal audit services with state financial control
bodies.

Today, internal audit services interact with state
financial control bodies, share information, and use
the results of their activities. However, the detailed
mechanism of these processes is not regulated by any
legal document. Therefore, in order to prevent various
misunderstandings and possible disputes in the
activity, it is appropriate to clearly define the
relationship of the internal audit services with the state
financial control bodies. The regulatory legal
document on cooperation with state financial control
bodies should include the following:

- in what form of relations between internal audit
services and state financial control bodies. This
includes memorandums, decisions and orders or
agreements signed between the parties;

- issues of coordinating the activities of the
parties;

- obligations and liability issues of the parties;

- issues of mutual use and recognition of the
results of control activities;

- issues of information and information exchange
between the parties;

- issues of conducting joint control measures;

- issues of joint experience sharing, training,
meetings, seminars.

At the same time, it is appropriate to cover the
relationship of internal audit services with law
enforcement agencies and anti-corruption structures
with this normative-legal document.
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Because in the model regulation on the internal
audit service of the Ministries and agencies approved
by the decision of the Cabinet of Ministers dated
August 1, 2022 No. 416, the internal audit services
should take appropriate measures in the event that
signs of crime, corruption violations (including by the
persons who carried out the internal audit event) are
detected.  (documentation, taking  preventive
measures) and the obligation to notify the first head of
the ministry and agencies about sending materials to
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Introduction

Derivation is a complex notion which has
different contexts but in linguistics the concept
"derivation" in linguistics is used in two different
meanings. In one meaning, it indicates a historical or
diachronic development words either from an earlier
form of the word or by adding affix to an existing
word, especially the Oxford English Dictionary
defines derivation as “Formation of a word from a
more primitive word or root in the same or another
language; origination as a derivative”[1:3]. As for
Webster’s Third New International Dictionary, it
defines it as “The formation of a word from an earlier
word or base usu. by the addition of an affix usu.
noninflectional. In a second meaning derivation
indicates the formation of a word synchronically from
a word which is said to “underly it’; Webster’s defines
derivation in this sense: “Relation of a word to its base
as expressed usu. in terms of presence of an affix, q .
. vowel alternation J . . . consonant alternation” . . .
difference of accent J . o . absense of one or more
sounds, . . . or zero difference J.. .. (2) : the relation of
a word to its base when the two do not belong to the
same inflectional paradigm[2:13].

In modern linguistics, derivation is just
beginning to take shape. Much is still unclear about it;
a system of terminology has not yet been created,

Doi: éros¥®f https:/dx.doi.org/10.15863/TAS.2023.06.122.65

sufficiently reliable research methods have not been
developed, not even the whole range of problems to
be resolved has been defined. Derivation did not
appear in a vacuum. Formation of modern derivation
is a well-known summing up, summarizing the results
of the development of linguistics. In this regard, we
turn to his history.

Already in the ancient world we find separate
ideas consonant with the provisions of modern
derivation. So, the ancient Indian linguist Panini
compiled a grammar that told how the roots of
Sanskrit words are formed, what alternations of
sounds occur during word formation. It was
essentially the world's first derivational grammar. In
ancient times, partly independently, partly relying on
the Persian and Arabic tradition, scientists made many
interesting assumptions about how individual words
and their grammatical forms. It is no coincidence that
"derivational” linguistic terminology took shape in
ancient Greek philology [3:56]. Compare Russian
tracing papers: case (indirect cases seemed to fall
away from the nominative case), declension (cases
deviated from the original, original), etc.

In Russian linguistics, the ideas of this grammar
were successfully developed by the so-called logical
grammar, the founder which is N.I.Grech. His
"Practical Grammar of the Russian Language" had a
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huge impact on the development of not only the
scientific grammar of the 19th-20th centuries, which
is still found in school textbooks on the Russian
language.

Participial and participial phrases, applications,
introductory words were interpreted by logical
grammar as sentences “abbreviated" adjectives.
Although in reality these turnovers historically, nor
derivatively, they were not reduced to subordinate
clauses in the literal sense, but they are "raised" to the
sentence, i.e. replace it: As we approached the village,
we heard dogs barking. = When we were
approaching...

N.I. Grech and his followers, including Buslaev,
talked about many other derivational processes: fusion
(animals and birds live without difficulty),
substitutions (I live in a city where = where | am very
bored), omissions (they say there will be peace soon =
people say) [2:65].

F.1. Buslaev for the first time made an attempt to
consider such processes from a historical point of
view, i.e. treat them as "historical", occurring in the
history of the language. Supporters of the
comparative-historical method in  linguistics
("historical grammar”) did a lot in this direction,
although they denied the scientific significance both
universal and logical grammar. However, they denied
- does not mean they rejected everything that was done
by them predecessors. On the contrary, many fruitful
ideas of logical schools found not only support, but
also development in the works of representatives of
comparative historical linguistics.

It's typical before only for the early period of its
development, when the psychological concept was
"combined" with the conviction that language is a
deeply social phenomenon. This postulate was
proclaimed the basis of linguistics in the works of the
brilliant W. von Humboldt, a German encyclopedist
of the 19th century.

G. Steinthal proceeded from the linguistic
concept of Humboldt and A.A. Potebnya. In the
latter's book, Thought and Language, an attempt was
made concretize and develop the ideas of W. von
Humboldt. A.A. Potebnya showed that the historical
formation of language is closely connected with
mental processes, that the forms of language (words
or sentences) are ultimately determined by the need
for expression of thought, and that along this path it is
necessary to look for laws that govern both languages,
as well as thinking.

Language in direct observation is an
uninterrupted  process, constant activity of
communication, expression and formulation of
thought in linguistic (material) forms. But every
activity has a certain result, a certain product. So the
language is activity presupposes language as the
product of this activity. Its two sides of the same
phenomenon - language: dynamics and statics [3].

They constitute a unity, but a dialectical,
contradictory unity. Statics deals with a list of units (it
does not matter in what form they are presented, in the
form of a simple aggregate or in the form of a strict
system) with some given, ready-made material for
research and use; she states facts (linguistic data) and
captures some relationship between them. On the
contrary, dynamics deals with linguistic processes,
with the rules for the formation of units, with the
functioning of language as a means of
communication. It is clear that statics is a moment of
dynamics. Figuratively speaking, static is a frame in a
film, and dynamics is a film. True, any comparison is
lame: a certain sequence of film frames is a film,
meanwhile, the sequence of "statics" - static relations
of the language - is not its dynamics. Rather, on the
contrary, statics, as it were, is extracted from
dynamics, statics is always the result of our research,
abstraction from the actual state of affairs.

As for the other meaning of this term - the
relation of derivativeness - it no longer refers to the
dynamics, but to the statics of the language. Indeed,
any relation is a relation between given units. We
establish the derivative relations after how the process
of unit formation took place, we kind of compare
coexisting two units and find some difference in them,
which allows us to qualify one of them as a derivative
from another, i.e. to assume that one was produced
(formed) from the other.

For example: in the dictionary of the Russian
language, we record two words: tea and teapot.
Comparison of these words shows that one of them is
more complex and, as it were, “includes” another: a
teapot consists of tea + nick. The same is observed in
the field of syntax: Snow began to melt - The snow
began to melt rapidly. Here the word violently fulfills
essentially the same function as the nickname in the
teapot. Such an inclusion relation is called a derivative
relation. It would seem that we should consider this
relationship as a dynamic phenomenon, especially
since other relationships that are not directly related to
derivation can be established between the units of the
language, for example, the relationship of opposition
(opposition),  which  were subjected to a
comprehensive analysis in classical structural
linguistics , or relations of embodiment, when some
abstract postulated unit (linguistic) is put in
correspondence with a specific unit (speech);
phoneme - the sound of speech, etc.

Derivation as a process of formation of language
units is unobservable. It takes place in the minds of the
speakers, and how the derivation proceeds can only be
judged by some of its results, by indirect data, by some
external traces left in the text, in sentence or word
structure. In this respect, derivation resembles
physics, which also studies unobservable
microparticles of atoms, or chemistry, analyzing a
chemical reaction based on composition starting
materials and end products [3:8].
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The fundamental non-observation of the subject
of research is one of the distinguishing features of
derivation. However, this feature is also characteristic
of structural linguistics, which studied not the sounds
of speech, but phonemes, i.e. relations between
sounds, not words as such in the text, but relations
between measchu t sh and - lexemes, etc.
Relationships are also an unobservable object, pLdda,
of a different kind. One might get the impression that
between the theory of derivational relations and
derivation there are no fundamental differences, that
they investigate, in essence, the same thing, only in
different aspects, hence the different terms, we seem
to depict in different ways, represent the same
phenomenon: to count is a counter, but count the
counter. In reality it's not. Theory of derivational
relations and derivation have significantly different
starting positions - the statics and dynamics of the
language, which cannot but affect the entire system of
concepts and methodological techniques of either
discipline. Derivation — science is functional, and the
theory of derivational relations (TAR).
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Otherwise, this issue is considered in derivation.
Word formation occurs in several stages. At the first
stage, some expansion of the object designation is
observed, due to which the most general name
(generic concept) is specified, limited to the specific
concept. For example, the concept of an agent in
general can be limited to an indication of what he is
reading. As a result, a semantic construction of the
type arises in the mind of the speaker: The doer reads
= the one who reads. At the second stage, this
construction is collapsed, i.e. the process by which a
derivative word is obtained. In this case, the figure =
the one who is replaced by the affix -tel, the word
reads - its basis is reader-. what and gives the reader
[4:43].

In conclusion, derivation is important to do some
search which requires the exact meaning and a
different context. Even some languages are linked to
each other by derivate words and they might be a tool
which make languages closer.
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USE OF GROWTH PROMOTER ACTIVATORS FOR ROOTING
DECORATIVE CULTURES

Abstract: The article is devoted to the improvement of the reproduction technology of coniferous (the blue
spruce, the savine juniper) and deciduous (forsythia and the shiny cotoneaster) ornamental plants using activators
of root formation and development, such as Kornevin, Zircon and HB-101. The research was conducted in 2014-
2015 in conditions of protected and open ground of the municipal unitary enterprise "Kyzylzhar" located in the city
of Shymkent, Turkestan region. The soils in the nursery were dark grey, middle loamy in texture. Humus content was
3.5%, the supply with labile phosphorus was average (5-10 mg/100 g of air-dry soil) and the supply with exchange
calcium was high (15-25 mg/100 g air-dry soil). Rooting of green cuttings took place in plastic foil houses with a
system of automated irrigation. As a substrate, a mixture of peat and sand 1: 1 was used. The estimation of the rooting
ability of green cuttings of the blue spruce (a poorly rooting culture) and the savine juniper with the use of different
types of biologically active substances showed that the best data on this indicator were noted when the cuttings had
been processed by Zirkon, the worst data were on the control (water). The development of the roots of the studied
coniferous species treated by Zircon was also the best. The use of growth stimulants on ornamental and deciduous
plants also increased the yield of rooted green cuttings (%). The maximum number of rooted green cuttings of the
cotoneaster was provided by Zirkon, and those of forsythia — by HB-101. Consequently, the processing of green
cuttings of coniferous and deciduous ornamental species is a necessary condition for obtaining the maximum number
of rooted cuttings for a short period of time.
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Introduction cases gives excellent results, in terms of consumption,

In connection with the need to provide food for these products are still significantly inferior to
the growing population of the Earth, the issue of pesticides. Not least, this is due to the fact that the
increasing plant productivity is becoming more and results of the use of growth regulators are highly
more acute. Judging by the huge losses of the crop, in dependent on the effectiveness of all other
order to protect plants and preserve the crop, there is agrotechnical measures.
a practical need for a set of protective measures. One At present, for the Republic of Kazakhstan, the
of the modern agriculture. Despite the fact that the development of research in the field of creating new
practical use of synthetic growth regulators in many highly effective domestic drugs for the needs of
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agriculture based on organic substances obtained from
local natural and synthetic raw materials is especially
important. In particular, there is very little data on the
creation of growth-regulating preparations based on
natural organic acids. Scientific schools in various
areas of modern science have developed and are
successfully developing in Kazakhstan. In the field of
chemical sciences, fundamental and applied research
is being carried out in the field of creating chemical
and medical preparations, new biologically active
substances, their properties and mechanisms of action
are being studied. Research carried out in the
Laboratory of Chemistry of Synthetic and Natural
Medicinal Substances JSC Institute of Chemical
Sciences. A.B. Bekturov”, make a certain contribution
to the creation of a database of directed search for a
new generation of compounds with specified
practically useful properties.

Therefore, in our opinion, it seems interesting to
develop a scientific direction for the development of a
new generation of growth stimulants obtained by
modifying natural and synthetic organic carboxylic
acids. A series of works was carried out to search for
growth-accelerating properties in oil and products of
its processing. Presumably, these properties are
attributed to naphthenic acids, on the basis of the
sodium salts of which the petroleum growth substance
(NRB) was later obtained. Growth preparations are
proposed based on the active principle of NRV -
naphthenic acids.

Studies have been carried out on the isolation of
individual naphthenic acids, the synthesis of their
derivatives and the verification of physiological
activity. It has been established that C12-C18
naphthenic acids have the highest growth activity, and
the selectivity of their biological action has been
shown possible ways to achieve this goal is to
accumulate fundamental knowledge in this area, as

Rl s
R, O (CH,)nCOOCH,

where R = R1 or R2
where R = R1 or R2

well as a differentiated scientifically based approach
with the maximum realization of the potential of plant
growth regulators. Under natural conditions, the
growth and development of plants is regulated by
substances, endogenous phytohormones (produced by
the plant itself). Currently, six main groups of natural
plant growth regulators (phytohormones) have been
identified, characterized and studied: auxins,
gibberellins, cytokinins, brassinosteroids, abscisic
acid and ethylene, which control biochemical
processes in plant cells. Low consumption rates of
regulators, the ability to control the processes of plant
growth and development with their help, to change the
resistance of plants to various external factors
determines their prospects. This allows the growth and
development of plants to be shifted in the desired
direction and degree, providing practitioners with
particular interest.

The way to create growth regulators is a long
process lasting 8-10 years and is not inferior to the
creation of new medicines in terms of labor intensity.
To date, about 5,000 compounds (of chemical,
microbial and plant origin) that have a regulatory
effect have been discovered and studied to some
extent, but about 50 are used in world practice. This
indicates that their widespread industrial use is just
beginning. Indeed, the share of all industrial
formulations of growth regulators in the world market
of agrochemicals is currently about 10-12%.
However, in terms of the rate of expansion of
production, sale and use of plant growth regulators,
they surpass all other chemicals that are used in
agriculture. The use of plant growth regulators is
becoming an increasingly promising and rapidly
developing area of intensification.

R-.
@j CH,COOCH,

R1 = C2H5 R2 = CH3 - alkyl substituents in the ring, n = 1-3
R1 = C2H5 R2 = CH3 - alkyl substituents in the ring, n = 1-3

Picture 1.

One of the growth preparations for agricultural
crops and animal husbandry was recommended
preparations NK-240, NK-270, obtained on the basis
of naphatenic acids. When using NK - 240 in feed at a
concentration of 2 mg / kg of live weight, it gives an
increase of 15-24% Under the leadership of

Academician M.l. Goryaev, studies were carried out
on the synthesis of growth-stimulating substances
structurally close to auxins, gibberellin based on a-
pinene, camphor and cedar, a homologous series
cyclopentanoic acids with different side chain lengths
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Picture 2.

One of the ways to solve the problems of
increasing agricultural production is the use of
environmentally friendly technology of
phytohormonal regulation of plant production
processes. A group of phytohormones found in many
plant species is commonly called brassinosteroids.
The latter are of interest as environmentally friendly
plant growth regulators. Being highly effective

phytohormones, brassinosteroids are synthesized in
plants in very small quantities. Therefore, advances in
activity and practical

the study of biological

HO

(-] 0

application Brassinosteroids is determined by the
possibility of their chemical synthesis from available
steroids. Biologically active exotic brassinosteroids
contain cis-2,3 - diol function, intermediate
compounds in the formation of which are substances
containing 2-bond. Under the guidance of Professor
Irismetov M.P. the synthesis of structural analogs of
brassinosteroids was carried out by means of a series
of synthetic transformations based on solasodine and
diosgenin.

Picture 3.

Compounds are of practical interest as
phytoregulatory substances

Under the guidance of d.h.s. Artamonova A.F.
simple and accessible methods have been developed
for the preparation of esters of synthetic and natural

organic carboxylic acids with polyhydric alcohols and

carbohydrates, which are of great practical interest.
When tested in laboratory and field conditions on
various vegetable crops, effective stimulants were
identified among them, which have advantages over
the drugs used - cineb and heteroauxin
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Picture 4.

Tests of esters of aromatic and 3-indolylacetic to germinate often germinate over a long period (30-
acids with sucrose for growth-stimulating and 40 days), which leads to heterogeneity of plants. The
antiviral activity on vegetables and potatoes were use of growth stimulants in the preparation of seeds
carried out at the Kazakh Research Institute of Potato for sowing increases the vigor of germination, field
and Vegetable Economy. The preparations are germination and resistance to adverse environmental
environmentally friendly, after treatment of plants factors, prevents the spread of diseases and pests by
they are not found either in the soil or in products. seed, while improving nutrition for emerging
When testing growth-stimulating and antiviral activity seedlings, as well as early ripening and increased
on potatoes in laboratory conditions, an effective drug yield. As part of promising research on the
was identified - PC-1 and PC-2. As a result of the development of new environmentally friendly
studies, it was shown that diseases of viral etiology physiologically active plant growth regulators based
were less pronounced on potato plantings protected by on sucrose and phenylcarboxylic acids, esters were
the drug than in the control (untreated plants). 30-35 obtained, conventionally called OFC-1 and OFC-3.,
days after treatment of plants, during the period of onions by 12-27%. The optimal dose for OFC-1 is
accumulations of inhibitors - substances that 0.0001%, and for OFC-3 - 0.001% concentration.
inactivate viruses, the nonspecific antiviral activity of It has been established that pre-sowing treatment
potato juice in the experimental variant was 27-35% of slow-growing seeds of carrots and onions with
higher than in the control. All this testifies to the preparations increases field germination, plant density
immunizing antiviral effect of the studied drug on of carrots and onions, accelerates the dynamics of the
plants. The studied drug also had a phytostimulating assimilation surface of plants and the mass of root
effect. As a result of the use of RS-2, the potato yield, crops and bulbs, improves the quality and nutritional
depending on the variety, increased by 16.1-19.7% or value of products, and contributes to an increase in
by 20.7-40.0 c/ha (concentration 0.005%, and in the yield by 22-24% ( carrots) and 13-14% (onions). An
base case by 14.5- 18.4% or by 19.6-37.3 c/ha (0.25% increase in plant resistance against viral diseases by 3-
concentration). The use of the drug instead of the 4 times compared with heteroauxin was also noted.
standard - TUR for obtaining an analogous crop Preplant treatment of potato tubers with drugs at a
allows to reduce the amount of the drug applied per concentration of 0.001% provided an additional yield
unit area by 50 times, which is important ecological of 21 t/ha.
value. It is known that the disadvantages of natural

The drug is recommended for practical use in heteroauxin include instability during storage
potato growing to protect potatoes from viral diseases (darkens quickly in the light), phytotoxicity and low
and increase yields. efficiency as a stimulator of growth and crop yields.

One of the areas with a high innovative potential Chemical modification of 3-indolylacetic acid (IAA)
is the development of a technology for presowing seed with sucrose made it possible to increase solubility in
treatment of agricultural crops, which increases the water, storage stability and significantly reduce
yield and biological value of plants. Seeds of beets, toxicity, as well as provide active transport of
onions and carrots are tight. Seeds of vegetable crops substances due to the carbohydrate fragment, enhance
with different physiological parameters and the ability and change physiological activity. At present,
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significant factual material has been accumulated,
highlighting the effect of the synthesized compounds
on the growth and development of vegetable crops.
When tested in laboratory and field conditions on
various vegetable crops, effective stimulants were
identified among them, which have the advantages
before the drugs used - heteroauxin and potassium salt
of heteroauxin. The monoester of 3-indolylacetic acid
and sucrose showed growth-stimulating activity on
potatoes. Under laboratory conditions, the effect of
substances on the awakening of the kidneys of potato
tubers was studied. Treatment of tubers with a 0.001%
concentration of the drug promotes bud germination
by 48.3%, and when treated with a 0.0001%
concentration by 37.9%, respectively. In the field, the
effect of the drug on the growth, development and
yield of potatoes during preplant soaking of tubers in
optimal concentrations was studied. Succinic acid was
used as a reference. Plants grown from tubers treated
with preparations were distinguished by a more
intensive growth of tops, a more developed root
system, due to which the number of tubers per bush
increased. The positive effect of drugs on the growth
and development of potato plants contributes to an
increase in the yield of tubers. Preplant treatment of
tubers with A-27 preparations at a concentration of
0.001% provided an increase in yield in relation to the
control 4.2 t/ha (22.5%), and at a concentration of
0.0001% - 3.4 t/ha (18.6%) respectively.

Field tests of the monoester for the growth-
stimulating activity of various types of industrial
crops (soybeans, corn) were carried out. The use of the

O
I OCH,
HOSP>oc,n,
CH, :
N CH,
H
P
(H,CO),P,
N CH.Q
H,C -~ P(OCH,),
OH

drug in the optimal concentration for the treatment of
seeds of corn and soybeans contributes to the
maximum increase in the yield of corn to the control
by 15.9%, soybeans - by 18.3%. Studies conducted in
laboratory and field conditions have shown that when
treating seeds of root crops with a preparation
(0.0001%), it increases the yield of carrots and beets
compared to the reference variant (0.06%
heteroauxin) by 1.1-2.3 times 17, 18.

The most promising and intensively developing
areas of synthetic organic chemistry is the search for
new biologically active substances based on saturated
heterocyclic compounds. The dependence of the
rostregulating activity of the compounds on their
composition and structure was studied. It has been
established that the introduction of unsaturated
radicals into the phosphonate group reduces the
activity of the preparations. In phosphonpiperidols, it
increases if the phosphon group contains an alkyl
substituent. The nature of the substitution at the
nitrogen atom has a significant effect on the activity
of oxy- and aminophosphonates of the piperidine
series; unsubstituted phosphonpiperidols are less
active than their N-alkyl counterparts. Among the
phosphorylated derivatives of the piperidine series,
drugs were identified: 2,5-dimethyl-4-methylpropyl-
phosphonpiperidin-4-ol 1-dimethoxyphosphoryl-2,5-
dimethyl-4-dimethoxyphosphorylpiperidin-4-ol; O-
dimethoxyphosphoryl - oxime 1,2,5 -
trimethylpiperidin-4-one, which has a stimulating
effect on the growth and development of potato plants.

v
N - O - P(OCH,),
I -
H,C
N CH,
I
CH,
OH
CH, O~ .
CH, 0™
0 N -CH,CH=CH,

Picture 5.

Under the influence of drugs, a greater increase
in yield was observed, pre-planting treatment of
potato tubers with drugs at a concentration of 0.001%

helps to accelerate germination and increase the
number of germinated buds of eyes. At the same time,
plants are distinguished by a more intensive growth of
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tops, a more developed assimilation surface and a root
system, which contributes to an increase in potato
yield by 17-19%. For further in-depth testing as

diaminodiphosphonates of the piperidine series of the
general formula are recommended:

vegetable growth regulators, a-
? O
S "
(R°0),P_ NH-R-NH _P(OR®),
R R'
N N
[ |
R R
Picture 6.

The preparations had a growth-stimulating
activity on cultures of onion varieties "Karatalsky",
tomatoes varieties "Soviet 679" and pepper varieties
"Bulgarian”. The tested preparations in comparison
with the control (water) and standards (heteroauxin,
gibberellic acid) in the conditions of laboratory and
field experiments have a noticeable growth-regulating

h
N Ph
Ph

OH

activity and are recommended for further research.
Determined that dimethoxyphosphorylpiperidin-4-ol
under the code "Alt-12", as a result of the activation
of the vital process, in the treated tubers, the number
of germinated buds accelerates and increases by 54%
compared to untreated planting material

P(OR),

- HCI

Picture 7.

As a result, potato plants grown from tubers
treated with Alt-12 grew and developed better and
sprouts were observed 3-4 days earlier, the additional
yield was 4.4 t/ha or 19.6%. According to the results

C,H;

of biological tests in laboratory and field conditions,
new effective drugs have been identified in the series
of amidodialkoxyphosphorylhexines

H 1
N—P(OR),

o

—CH

R = CHs3, C2Hs

Picture 8.
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The research results showed that the synthesized
compounds exhibit pronounced growth-stimulating
activity at the optimal concentration: Alt-10 (R=CHj3)
at 0.0001%, and Alt-9 (R=C,Hs) at 0.001%.

Under laboratory conditions, the growth-
stimulating  effectiveness of new  domestic
preparations was studied in the pre-sowing treatment
of potato tubers. At the same time, the effect of new
compounds on the germination energy and
germination of carrot and beet seeds treated with
drugs at different concentrations was studied. An
additional yield was obtained when using Alt-10 at a
concentration of 0.0001% - 4.5 t/ha or 20.0%, and
when using Alt-9 at a concentration of 0.001% - 4.7
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Introduction dung, distillery stillage, brewer's grains, grain waste,
Already now, the livestock and poultry illiquid seeds of various agricultural crops, waste from
production in many countries is experiencing a slaughterhouses, waste from sugar production,
shortage of feed protein, the main sources of which are various cakes and meals, dairy production waste, food
legumes, meat and bone and fish meal. waste, etc., using larvae of the fly Hermetia illucens.
Fishmeal is an important component of feed for The proposed method involves the processing of
birds, pigs and fish, but its cost is steadily increasing organic waste with obtaining a protein product
year by year, and the increase in production volumes (protein content over 40%) and biochumus.
is limited. All this forces scientists and agricultural The main purpose of this method is to obtain
producers to look for alternative sources of protein. high quality protein product as the main alternative to
However, the history of our project began with fishmeal or its partial replacement and
completely different goals and objectives. environmentally friendly biofertilizer suitable for
This invention relates to agricultural production. organic farming.
The method includes bioconversion of a wide range of A known method of obtaining vermicompost by
agricultural (organic) wastes, including manure and processing manure farm animals and mixtures based
[ ]
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on manure with cellulose filler using compost worms
(Eisenia fetida, Eisenia anrei). The disadvantages of
this method include the duration of the process
processing (2-6 months) and the need for preliminary
preparation of the substrate by composting or washing
with water until key parameters are achieved (acidity,
ammonia content, alcoholic fermentation) to the
threshold of normal activity of compost worms. There
are also methods for cultivating synanthropic fly
larvae using multi-tiered transport devices in the form
of conveyors as with partitions against the migration
of larvae, and without them. Transporters located in
insulated channels blown by a heated air stream.
However, these are rather bulky and expensive
designs; in addition, there are disadvantages
associated with the separation of larval biomass and
certain limitations - with the moisture content of the
feed substrate.

There is a way to process manure directly in the
manure removal channels pigsties using a conveyor
and portioned supply of processed manure, while
there is no mixing of inhabited and uninhabited larvae
substrate layers. Biomass of larvae in progress
processing is concentrated in the upper layers of the
substrate, which facilitates their separation.

Processing of pig manure in this way can be
carried out directly inside pig complexes, so that there

42% profene
IS fat

cloum

$-8 days of Mespan

is no need for extra costs for construction of facilities
for the cultivation of larvae. However, this is enough
a specialized method applicable in specific conditions
on a specific food substrate.

Diptera larvae are known to produce food
protein. Flour, obtained after drying the larvae,
contains 48-52% protein and up to 27-35% fat.The
resulting larval biomass is used in natural or dried
form.

Scientific studies conducted on fish, poultry,
pigs confirm the possibility of using flour from fly
larvae in their diet. In addition, there is method for
producing a probiotic feed additive containing fly
larvae protein.

Hermetia illucens grown on grain wheat.

This method showed the effectiveness of the use
of larvae for enrichment probiotic preparation, which
affected its biological activity and corroborated by the
material presented.

A known method of processing organic waste
(pig manure) by larvae flies Hermetia illucens ("black
lion", "black soldier"), which contain imago (adult
flies) in an insectarium, oviposition is obtained, those
formed from eggs are placed larvae into the manure
tank, stand the mass for manure processing and
separate larval biomass.

2ter 15 days larvae migrate
and b into pupae

Picture 1.

A known method of cultivation of synanthropic
fly larvae on native swine manure with obtaining
biomass of larvae for fodder purposes, as well as
biofertilizer. The essence of this method is to obtain

oviposition of flies in the reproducer, incubation and
undergrowth of larvae in the pre-cultivator,
processing of feed substrate and accumulation of
larval biomass in the cultivator, with subsequent
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separation of the larvae of the last age from biohumus.
Thanks to the stage 2-stage cultivation of larvae, this
method allows you to reduce the total time
bioconversion process, as well as the working area of
the cultivator. This method is not devoid of some
disadvantages, in particular it is not suitable for the

processing of substrates with a high content of
vegetable polymers (cellulose,

heminocellulose,lignin), since synanthropic (house)
flies are not able to process vegetable polymers. In
addition, the housefly is a potential peddler bacterial
and fungal infections.

Picture 2.

Closest to the proposed is a method of processing
organic waste by the larvae of the fly Hermetia
illucens with the production of protein of animal
origin and biochumus, which consists in preparing a
substrate from cow manure, which dehydrated,
fermented for 1-2 days using fermented milk bacteria,
colonize the resulting substrate with larvae of
Hermetia illucens flies of age 3-4 days, carry out the
bioconversion of the substrate for 5-6 days and
separate the obtained biomass of larvae from the
obtained biohumus. On a substrate obtained from 100
kg of cow manure, 20 kg of larvae are populated and
after processing receive 32.3 kg of larval biomass, that
is, there is an increase biomass of larvae only 1.6
times. The disadvantage of the known method is the
low larval biomass yield. The technical problem
solved by the proposed method is that in order to
quickly and cost-effectively dispose of organic waste
from a wide range of spectrum, including farm animal
manure, poultry manure factories, into a highly
efficient environmentally friendly fertilizer, to receive

the product animal origin with a high protein content,
create a waste-free, highly profitable, environmentally
friendly agricultural production. The technical
problem is solved by the method of processing organic
waste, consisting in the fact that the eggs of the flies
Hermetia illucens are obtained, then the eggs are
incubated and grow larvae on a nutrient medium,
separate larvae of Il-11l age, colonize the substrate
with these larvae with a density of 2.5-5.0 ind./cm2,
carry out bioconversion of the substrate within 7-14
days and separate the biomass of larvae fromobtained
biohumus.

At the same time, it is preferable as a nutrient
medium for rearing larvae. use a cereal-based nutrient
mixture. In addition, manure can be used as a substrate
for processing. farm animals, or bird droppings, or a
mixture of bird droppings with straw, or spirit stillage,
or brewer's grains, or grain waste, or bran or non-
liquid agricultural seeds, or cake, or meal, or food
waste.
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Picture 3.

The technical result achieved by the proposed
method is that that the separation of larvae of I1-111 age
and the colonization of the substrate by them provides
more economical consumption of planting material,
which is directly related to the amount queen cells,
allows you to exclude from the calculation of
unfertilized eggs, which, according to flies can lay off
for various reasons, as well as accurately calculate the
necessary the number of larvae for settling a certain
type of food substrate (ind/cm?). The proposed method
for processing organic waste to obtain biomass insect
larvae and biohumus consists of the following stages:
obtaining fly eggs Hermetia illucens, incubation of
eggs and undergrowth of larvae on a nutrient medium,
separation larvae of Il-Ill instars, colonization by
these larvae of an organic substrate, located in
stackable containers, bioconversion of the organic
substrate, separation of biomass of larvae from
biohumus, heat treatment of larvae, packaging
biohumus. The introduction of the stage of separation
of larvae of I1-111 instars allows more efficient use of
planting material: exclude from calculation
unfertilized and dead eggs, as well as accurately
calculate the required amount larvae to populate a
certain amount of food substrate, reduce the area
uterine room. Thanks to the homogenization of the
feed substrate and the control its humidity in the

process of processing separation of the biomass of
larvae from biohumus carried out by sieving through
a sieve, which simplifies the design of the installation
and allows to structure biohumus.

In the proposed method, the eggs are first placed
in an incubator on a specially prepared nutrient
mixture from a ratio of 1 g of eggs per 0.15 kg of the
mixture. Further carry out the separation of larvae, the
separation of larvae of 11-111 age and their weighing to
determine their number. The substrate is populated
with larvae with a density of 2.5-5.0 ind/cm?.

The process of bioconversion of organic waste
by the proposed method continues from 7 to 14 days
depending on the feed substrate and environmental
conditions. Manure and other substrates are
completely recycled, data on the conversion of various
wastes are presented. The average weight of one larva
of Hermetia illucens on nutrient substrates is 200 mg.

The proposed method provides the possibility of
processing feed substrates with a high content of
cellulose, since the characteristics of the digestion of
fly larvae the black soldier fly (Hermetia illucens),
unlike the larvae of house flies, allows digest
substrates with a high content of cellulose. To initiate
the process of reproduction and oviposition in the
house fly, it a specific protein diet is required.
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The Hermetia illucens fly used in this method
does not feed at the adult stage, for a successful
breeding process, she needs a source of water and
light, according to the spectrum close to natural light.

The life cycle of the fly Hermetia illucens (from
egg to egg) is about 40 days.

On the second day after the appearance of the
flies, they start mating, and after another 2 days - to
lay eggs. Eggs are taken daily from the mother liquor,
weighed and transferred to nutrient medium for
incubation and growth of larvae up to Il-11l age. As
nutrient medium for undergrowth of larvae use a
mixture of crushed wheat with fodder yeast (5-7%),
humidity 65%. Others may be used cereals. The
duration of this stage is about 7 days. Larvae I1-11l age
is separated using a hand sieve (mesh 2 mm) and
populate (density 2.5-5 ind/cm?) for crushed and
homogenized organic waste with moisture 65-80%
that are in stackable plastic containers. Layer
thickness waste is about 10 cm. As a result of
microbiological processes the temperature of the feed
substrate can rise up to 50°C at a temperature of room
20°C. The duration of the processing stage is 7-14
days, in dependence of the type of organic waste and
abiotic conditions. Upon completion during the
bioconversion process, the biohumus moisture content
is less than 30%, and the biomass of larvae separated
from it with a vibrating screen (cell 4 mm). Larvae
(humidity of larvae 70%) is dried at 90°C, and
biohumus is packaged. Conversion rates and biomass
yield larvae obtained on different food substrates are
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Introduction

The primary challenge for high-quality regional
development in China's new development era is to
improve the synergistic sustainable growth of new-
type urbanization and ecological environment. In
China's new period of development, the coupling
between urbanization and complex ecological and
environmental systems has emerged as the academic
focus of regional sustainable development research.
The relationship and  mechanism  between
urbanization and the natural environment has been
objectively explained by foreign academics using the
EKC curve [1], decoupling theory [2], the PRS
analysis framework [3], system dynamics [4], and
other techniques. Chinese academics have conducted
a diverse range of significant findings based on
various  regions of  China, predominantly
concentrating on coupling theory and method [5-8],
coupling mechanism, pattern, and prediction [9-12],
response relationship [13-15], decoupling [16-18],
etc., and have produced a wealth of research findings
[19-28]. It provides a significant theoretical
foundation and practical reference relevance to lead
the investigation of a new model for building regional
new-type urbanization and harmonizing regional and
urban-rural integrated development.

Based on current research trends, academics
have categorized studies on the coordinated
development of urbanization and the ecological
environment under the umbrella of sustainable
development research and applied systematic analysis
to empirical studies on issues related to urbanization,
including economic, social, demographic, resource
and environmental. Research techniques typically
demonstrate general trends from theory to experiment,
ranging from static temporal cross-section analysis to
spatio-temporal integrated dynamic process evolution
and spatial pattern analysis, and scientifically suggest
corresponding optimal regulatory strategies to
appropriately guide regional, urban and rural
sustainable development in new development periods.
The complexity and breadth of the findings of the
present study nevertheless suffer as a whole from the
following flaws. (1) From a research standpoint,
typical industrial cities in the ecologically vulnerable
regions of central and western China receive little
academic attention; (2) In terms of research methods,
the majority of prior studies concentrated on the
spatiotemporal evolution process and pattern analysis
of the coupling relationship, and lacked the
decoupling analysis and the identification of the main
obstacle  factors affecting the coordinated
development of the coupling relationship.(3) In terms
of the study topic, the micro-coupled quantitative
analysis of Hohhot city is seldom covered. Instead,
most studies have focused on macro-regional studies,

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2023.06.122.68

such as provinces, urban agglomerations and urban
belts.

As a major ecological node city in the Yellow
River basin of Inner Mongolia, Hohhot is a
comprehensive  reflection of the sustainable
development characteristics of urbanization and
ecological environment in typical research areas. It
also has a unique natural environment and historical
background, as well as a fragile ecological
environment in western China. The objective
evaluation of the mutual feed mechanism of
urbanization and the ecological environment, the
identification of its significant barrier influencing
factors, the reduction of ecological environment risks,
and the promotion of the high-quality development of
urbanization in Hohhot are all aided by scientific
judgment of the coupling relationship between
urbanization and the ecological environment and its
effects in Hohhot. As a result, by using the system
coupling angle to create a new-type of framework for
analyzing how urbanization and the environment
interact, analyzing Hohhot's urbanization and
ecological environment's evolution mechanisms and
processes in-depth from 2000 to 2019, assessing its
decoupling relationship's overall development, and
accurately identifying the main obstructive factors.
On a theoretical level, it can extend the depth and
dimension of coupled system theory in the study of
high-quality sustainable development in new types of
urbanization, and deepen the understanding of the
concept of coupled and coordinated development
between urbanization and the natural environment in
Hohhot. On a practical level, the paper can provide
theoretical support for the high-quality coupling and
coordinated development of new-type urbanization
and ecological environment in Hohhot, which is both
theoretically sound and plausible. It could also
provide theoretical and practical support for the
construction of new-type urbanization in ecologically
vulnerable areas of the Midwest.

1. Overview of Study Area

The Inner Mongolia autonomous region is
centered in Hohhot, which serves as its political,
economic, cultural, scientific, educational and
financial hub. Geographically, it is located between
110°46'and 112°10'E and 40°51'and 41°8'N. It has a
typical temperate continental desert and semi-arid
monsoon climate. 17,200 km? constitutes its land area.
It controls four districts, four counties and one banner,
in addition to one banner and one national economic
and technical development zone. The built-up area is
260 km?, while the built-up area's green covered area
is 12906.38 hm?. It is referred to as the "Milk Capital
of China" and has received numerous awards,
including those for National Historical and Cultural
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City, National Forest City, China Excellent Tourism
City, National Ten Happy Cities, National Model City
of Ethnic Unity and Progress, National Model City of
Double Support, and others. As of 2020, there are
3.4542 million permanent residents living in the city,
with an urbanization rate of 79.15%. The GDP was
280.068 billion yuan and the GDP per capita was
81,656 yuan. Mongolians made up 11.57% of the
population, while Han Chinese made up 85.42%.
Hohhot, a central city along the Yellow River
basin, has highlighted the conflict between the rapid
and extensive process of urbanization over the past
two decades and the natural and ecological
environment, with ecological protection becoming
increasingly critical as consumption of resources and
energy continues to rise. 17.255 million metric tons of
standard coal were used in the overall energy
consumption of Hohhot in 2019 and a total of 2778.09
million KWH of electricity was used throughout the
community. Overall water supply for the year was
169.35 million tonnes, 12.18 times and 1.62 times
more than in 2000. It remains part of the economy's
heavily regulated coal-based resources sector. There
is a serious tension between the need for ecological
water and the growing demand for water for daily use
and production. Sulfur dioxide from industrial sources
accounted for 16,411 tons of the total industrial
exhaust gas volume in 2019 (420,2 billion cubic
meters). A total of 73 days, or 20 percent of the annual
total, saw ambient air pollution in the city. Industrial
wastewater and domestic sewage are major sources of
surface water pollution. 2019 saw a benchmark rate of
85.7 percent for water quality in areas with surface
water environmental functioning. The total amount of
industrial waste discharged each year is 22.3 million
tons, the amount of chemical oxygen required is 2,785
tons, and the total amount of industrial solid waste
used is only 23.9 percent of the total amount produced.
Additional research is needed to address the key issues
of energy resources, environmental carrying capacity
and creation and conservation of Hohhot's natural

ecological environment. It is essential and functional
for the construction of new types of urbanization and
the protection of the ecological environment of urban
agglomerations in the Yellow River basin. The new
interactive coupling relationship between
urbanization and ecological environment in Hohhot,
exploring the urban agglomeration along the Yellow
River in Inner Mongolia, is a new model for
sustainable development during the period of
urbanization.

2 Materials and Methods

2.1 Data source

In order to quantitatively calculate the coupling
and  coordinated  spatio-temporal evolution
relationship between the urbanization and ecological
environment system in Hohhot City of Inner
Mongolia from 2000 to 2019, this study uses the data
from Hohhot City of Inner Mongolia as the main
research area and the urbanization and ecological
environment data from 2000 to 2019 as the research
time section. The Inner Mongolia Statistical Yearbook
(2001-2020), China Urban Statistical Yearbook
(2001-2020), and Hohhot Statistical Yearbook (2001-
2020) are the sources of all the original data used in
the study, which may be used to confirm the validity,
reliability, and originality of the information.

2.2 Research method

2.2.1 Indicator system

Urbanization is a complex coupled system
involving a wide range of complex factors including
population, resources, economy, society, environment
and space. A comprehensive evaluation index system
for the urbanization and ecological environment of
Hohhot has been created to support scientific rigor in
research. It is based on regional data, scientific,
comprehensive, and easy to get sex principle,
combined with the PRS (pressure-state-response) and
PES (population, economy, and society) models.
(Table 1).

Table 1. Comprehensive evaluation index system of urbanization and ecological environment

System Subsystem Weight Index layer Attribute  Weight
layer layer
) Year-end population (10,000Person) + 0.4040
< Population 45131 Urbanization rate (%) +  0.2081
= urbanization ) '
2 Natural population growth rate (%) + 0.2979
5 Per capita GDP (Yuan) + 0.1863
S Regional GDP growth rate (%) + 0.1805
w .
% Ebcoqom_lc 0.1942 Gross industrial output value above scale (10,000 + 0.1850
g urbanization Yuan) _
The proportion of output value of secondary N 0.1553

industry in GDP (%)
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The proportion of output value of tertiary industry
in GDP (%) oo 0l
Total foreign trade imports and exports
(10,000 U.S. dollar) + o 01698
Total fixed asset investment of the whole society ( + 0.1585
10,000 Yuan)
There are buses for every 10,000 people (Unit) + 0.1425
Social Public toilets per 10,000 people (Seat) - 0.1734
oo 0.3029
urbanization Number of college students per 10,000 people
+ 0.1294
(Person)
Number of beds per 10,000 people (Bed) + 0.1744
Number of doctors per 10,000 people (Person) + 0.2218
Spatial Urban construction land area (km?) + 0.3747
patia o 2
urbanization 0.2898 Road eara per sitizen (m) + 0.2460
Urban population density (Person/ km?) - 0.3793
Greenery coverage of urban area (%) + 0.2403
Ecological Park I ita (m + 0.2492
environment  0.3394 ark green land a_reé pgr capita (m) .
status Total annual precipitation (mm) + 0.2314
g Average annual urban temperature (°C) + 0.2790
8 Annual water supply (t) - 0.1559
8 Total annual electricity consumption (KWH) - 0.1614
S Ecological Industrial Waste Water Discharged (t - 0.1424
s environment  0.3334 _ o arg © '
S pressure Industrial sulfur dioxide emissions (t) - 0.1864
§ Industrial soot (powder) emissions (t) - 0.1585
Q Industrial exhaust emission (m?) - 0.1952
g nggril;e?swe utilization rate of industrial solid + 0.2693
Ecological W 0 _
environment 03272 Percentage of Sewage Disposed (%) 0.2651
response Harmless disposal rate of household garbage (%) 0.1993
Afforestation area (ha) 0.2663

2.2.2 Evaluation model

The deviation standardized data processing
method is used to normalize the original data of new-
type urbanization and ecological environment in
Hohhot, eliminate the unit difference and order of
magnitude difference between data indicators, and
calculate the following formula for different nature
indicators [24].

Positive index standardization formula :

Xii= (Xi—minX;) / (maxX—minX;) ;

Inverse index standardization formula :

Xii= (maxXi—Xij) / (maxXj—minX;)

Where: X% is the index value after
standardization treatment; Xj is the original index
value before standardization treatment; minX; and
maxX; respectively for the first j indicators of
minimum and maximum.

The weight of each subsystem and index factor
is calculated using the entropy weighting method, and
the calculation formula is as follows [22] :

Pii = Yij /Z::l Yii
Ei=-— |I‘1(I‘1)7lz?=l Pij InPjj

Wi=——
n- Z Ei

Where W; is the index weight, Ej is the
information entropy of j index, and Pj is the
proportion of j index in the ith city.

U(x) and E(y) respectively represent the
comprehensive development index of urbanization
and ecological environment, which is calculated by
the comprehensive linear weighted sum of
subsystems. Where, n and m represent the number
of specific indicators in the subsystem of urbanization
and ecological environment respectively [29].

Ulx) = iw,—.z‘u JE(y)= )_,ij,-y i

= 3
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2.2.3 CoupI?ng degree model The magnitude of € value of coupling degree
The coupling degree model of new-type represents the degree of related influence between

urbanization and ecological

environment
constructed by referring to coupling theory, and the

calculation formula is as follows [29] :

oo [LUCO-E()
(U(X)+E(y>)2
2

1S systems, and the change of C value from 0 to 1
indicates the benign resonance between elements
within the system from disorder to order. Based on
relevant research results, the coupling degree level is
divided into five levels [30] (Table 2).

Table 2. Classification of coupling coordination degree

Coupling degree
C

Coupling stage

Coupling coordination degree Coupling coordination

level
0.000<C<0.300 Low level coupling 0.000<D<0.300 Severe disorder
0.300<C< 0.500 Antagonistic stage 0.300<D< 0.500 Mild disorder
0.500<C<0.700 Running-in stage 0.500<D<0.700 Moderate coordination
0.700<C< 0.900 High level coupling 0.700<D<0.900 Good coordination

0.900<C< 1.00

High quality coupling

0.900<D< 1.00 High quality coordination

2.2.3 Coupling coordination degree model

In order to accurately evaluate the development
degree of synergy and interaction between Hohhot's
urbanization and ecological environment systems, the
coupling coordination degree model is introduced for
calculation, and the calculation formula [29] is as
follows:

T=alU (x) +BE (y)

D=4CxT

Where: T represents the comprehensive
development index; D is coupling coordination
degree; @, pare undetermined coefficients, a+p=1.
In this paper, urbanization and ecological
environment are of equal importance, so a = = 0.5.
Based on relevant studies, the coupling coordination
degree types of urbanization and ecological
environment in Hohhot were divided into five levels
[30] (Table 2).

2.2.4 Decoupling model
In order to further objectively evaluate the
functional relationship between urbanization and

ecological environment system, Tapio's research
results [31] were used for reference to construct a
decoupling model of urbanization and ecological
environment in Hohhot.

(Er_Er 1)/Er 1
(Ur - Ur 1)/Ur 1

Where: DI represents the decoupling index of
ecological environment to urban development in
period t; E: and Ewi represent the ecological
environment comprehensive index of year t and year
t-1, respectively. Ut and Uti represent the
comprehensive urbanization index in year t and year
t-1, respectively. AE = (Et+—Et1) / Er1, denotes the
change rate of ecological environment comprehensive
index inyeart; AU= (Ur—Ut1) / Ue1 represents the
change rate of the urbanization composite index in
year t. According to the research results of Liu Hehe
and Yang Qingshan, the decoupling state types are
divided into 3 categories and 8 states [17] (Table 3).

DI, =

t

Table 3. Classification criteria for decoupling state types

Decoupling Inter-linking Negative decoupling
Degree of Expansiv

decoupli Strong Weak Recessive Recessive  Expansive e n\eNZ?il\(/e nitrst?\?e
decoupli  decoupli  decoupli Inter- Inter- negative 9 - 9 .
ng L L . decoupli  decoupli

ng ng ng linking linking decoupli n n

hg g9 g
AU AU>0 AU>0 AU<0 AU<0 AU>0 AU>0 AU<0 AU<0
AE AE<0 AE>0 AE<0 AE<0 AE>0 AE>0 AE<0 AE>0
DI DI<0 0<DI<0. DI>1.2 0.8<DI<1 0.8<DI<1 DI>1.2 0<DI<0. DI<0

8 2 2 8
N .
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2.2.5 Obstacle factor diagnosis model

The obstacle factor diagnosis model is an
important econometric analysis tool for scientific
diagnosis and identification of the impact degree of
indicator factors in urbanization and ecological
environment system on the system. The calculation
formula is as follows [32-33] :
0 = I, X,

J n

21, Xw,
i=1

0.9 4 B Urbanization

B Ecological environment

0.8 -
0.7
0.6 |
0.5
0.4 |
0.3
0.2
0.1 -

2000 2001 2002 2003 2004 2005 2006

Where: w; is the weight of item j; 7 ; is the
difference between the optimal target value and the
actual value of each indicator, which can be expressed
as 1- r ; ;(the difference between the standardized
value of each indicator and 1).

3. Results and Analysis

3.1 Time series analysis of comprehensive level
of urbanization and ecological environment

3.1.1 Time series analysis of urbanization
comprehensive development level

¥=0.034x + 0.092
R*=0.971

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 1. Change trend of comprehensive development index of urbanization and ecological environment
system in Hohhot City

=4=Population urbanization
0.9

Social urbanization
0.8 1 —Comprehensive urbanization development index
0.7
0.6 -
0.5 -
0.4 -
0.3
0.2 -

0.1

== Economic urbanization

—r—Spatial urbanization
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Figure 2. Change trend of Hohhot's urbanization system comprehensive index

The entire integrated urbanization system index
for Hohhot shows a moderately fluctuating and rising
pattern from 2000 to 2019 as shown in Figs. 1 and 2.
The following equation is the result of fitting the
urbanization curve linearly: the shape of the curve
shifts from 0.1164 in 2000 to 0.8611 in 2019,
representing an average annual growth rate of 3.72%.
Y =0.034x + 0.092, and R? = 0.971. The urbanization
index has been significantly affected by urbanization,
and Hohhot's rapid urbanization is mostly driven by
economic development. Due to significant periodic
oscillations in the adjustment of regional economic
and industrial structural transformation and
upgrading, changes in population urbanization and

economic urbanization indicators have a significant
impact. Three minor changes were made in 2010,
2012, and 2017, corresponding to. After 2012, the
regional economy gradually reverted to its previous
pattern of cyclical growth. Together, Hohhot's average
annual growth rate of 1.578 percent between 2000 and
2019 indicates that economic urbanization is a crucial
component of the construction of a new type of
urbanization and will be the backbone of the sector's
future prosperity. However, the sustained pace of
economic growth is insufficient, necessitating the
upgrading of the industrial structure through
transitional iterations to improve the overall
competitiveness of the sector. The rapid development
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of new-type urbanization in Hohhot in the subsequent
period was greatly aided by social urbanization, which
from 2011 demonstrated significant capacity for
continued expansion.

1.
0.9 -
0.8 -
0.7 -
0.6 -

0.4
0.3
0.2
0.1

3.1.2 Time series analysis of comprehensive
development level of ecological environment

—4—Ecological environment status

——Ecological environment pressure

Ecological environment response

——=Comprehensive ecological and environmental development index

2000 2001 2002 2003 2004 2005

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 3. Change trend of comprehensive development index of ecological environment system in Hohhot

The ecological environment system of Hohhot
has seen fluctuations in its overall development index
from 2000 to 2019 as shown in Fig. 1 and 3. They
showed a distinct upward trend from 2005 to 2008,
and from 2009 to 2019, the threshold interval of 0.5 to
0.6 was continuously maintained, displaying the
characteristics of a multi-oscillation "W" wave
pattern. The ecological pressure index is the most
volatile, showing more significant oscillations in its
downward trend and accurately reflecting Hohhot's
ecological preservation and management. The
pressure on the ecological environment will continue
to diminish over time, highlighting its advantages, as
long as the creation of the ecological environment has
been a great success and the total amount of all
industrial pollutants has been adequately regulated.
The ecological environment status index, the

0.9 -
0.8 T
0.7
0.6
0.5
0.4
0.3
0.2

0.1

City

ecological environment response index, and the
ecological environment integrated evaluation index
can all be seen in Fig. 3, as well as the close mutual
constraints and synergistic development and evolution
relations among the three. Hohhot has seen significant
urbanization since 2012, rising energy and resource
use, ongoing industrial  restructuring and
modernization, and efficient ecological environment
integrated development index operation. However,
Hohhot still has to improve its capacity for sustainable
growth, so its only concern is the long-term and
sustainable management of the city's ecological
environment. We will increase that capacity.

3.1.3 Time series analysis of comprehensive
evaluation index of urbanization and ecological
environment

=#=Comprehensive urbanization development index

=i—-Comprehensive ecological and environmental development index

H\./"——.\-f"‘I

0 T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007

2008

2009 2010

2012 2013

2015 2016

2011 2014 2017 2018 2019

Figure 4. Change trend of comprehensive development index of urbanization and ecological environment

system in Hohhot City
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Figure 4 demonstrates that from 2000 to 2019,
the composite index of Hohhot's new-type
urbanization and ecological environment system is
consistent with the composite index of urbanization
and ecological environment, and the overall trend is
consistent with both composite indices. T values are
also consistently maintained within the threshold
range of 0.3 — 0.7. The significant time nodes for this
are 2005 and 2013. Rapid urbanization and
development increased pressure on the environment
from 2000 to 2005, and the overall development index
of the ecological environment showed a downward
trend as environmental pollution from broad
economic development increasingly came to the fore.
Ecological environmental governance  and
construction began to provide benefits between 2005

and 2013. The integrated development index of the
ecological environment has shifted upward,
maintaining a consistent pattern of shifting
development. The complete index of contemporary
urbanization and ecological environmental systems is
currently undergoing a period of continuous growth.
Following the stabilization of urbanization in 133, the
integrated urbanization index began to outpace the
integrated ecological environment index in 2013 and
the gap between the two gradually widened after 2017.
The ecological environment is a major obstacle to the
high-quality growth of new types of urbanization.

3.2 Time series analysis of coupling degree
between urbanization and ecological environment

Table 4. Evaluation results of coupling coordination degree between urbanization and ecological
environment in Hohhot City

. . Coupling _— . . Coupling _—
Year EZufé?g Cotuplelng coordination Coortdlneatlon Vear (ciguféleng Cotupléng coordination Coortdlneatlon
& yP degree yp & yP degree yp
High level S High quality Good
2000 0.7704 coupling 0.4974  Mild disorder| 2010 0.9898 coupling 0.7162 coordination
High quality Moderate High quality Moderate
2001 0.9125 coupling 0.5660 coordination 2011 0.9994 coupling 0.6927 coordination
High level Moderate High quality Good
2002 0.8905 coupling 0.5730 coordination 2012 0.9951 coupling 0.7037 coordination
2003 09453 Highauality —,qoq,  Moderate },, . qqq; Highquality 2,5, Good
coupling coordination coupling coordination
High quality Moderate High quality Good
2004 0.9665 coupling 0.5861 coordination 2014 0.9944 coupling 0.7438 coordination
2005 09905 HiGhauality — goqq  Moderate 1,4, g5 Highquality 0, Good
coupling coordination coupling coordination
High quality Moderate High quality Good
2006 0.9765 coupling 0.6273 coordination 2016 0.9965 coupling 0.7961 coordination
2007 09697 Highauality — cqe  Moderate 1,,,,  gq59 Highquality 27 6 Good
coupling coordination coupling coordination
High quality Good High quality Good
2008 0.9629 coupling 0.7166 coordination 2018 0.9903 coupling 0.7942 coordination
2000 09919 Highauality o q Good 15519 o724 Highauality 4 6549 Good
coupling coordination coupling coordination
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Figure 5. Change trend of coupling degree and coupling coordination degree of urbanization and ecological
environment system in Hohhot City

According to the comprehensive analysis in
Table 4 and Figure 5, from 2000 to 2019, the coupling
degree of urbanization and ecological environment
system in Hohhot has been in the development trend
of high-quality coupling for a long time after
experiencing the interactive evolution process of high-
level coupling -- high-quality coupling -- high-level
coupling -- high-quality coupling. Comprehensive
reflects the Hohhot system of urbanization and
ecological environment system since 2002, coordinate
with each other for a long time, collaborative
development evolution characteristics, excellent
natural ecological environment constitute the essential
material basis for the development of Hohhot rapid
urbanization, urban economy continues to grow,
feedback in culture, education, medical treatment,
health and other basic facilities construction, Urban
residents' living environment and community
greening environment have been considerably
improved, urban comprehensive social service
functions have been continuously enhanced, and
ecological environmental protection and governance
have achieved results, gradually stepping into the
coordinated development and evolution process of
urbanization system and ecological environment
system. However, despite being in the phase of
coupling the quality systems of urbanization and
ecological environment, the overall level of
development of urbanization and ecological
environment is still in the period of adjustment for
cooperative optimization. The future still calls for the
coordinated development of the composite system
towards a sustainable future through continuous
urbanization and integrated development of the
ecological environment.

Table 4 and Figure 5 show that the coordination
system of urbanization and ecological environment
coupling in Hohhot increased from 0.4974 in 2000 to
0.8240 in 2019, an increase of 0.3266 and an annual
growth rate of 1.63 percent. The growth process is

continuous and mainly stable. The system is in the
process of dynamically responding to oscillatory
variations, as seen by the progressive rise in the trend
of the coupling coordination shift. Coupling
coordination type experience from junior to senior
phase of evolution and development of coupling
coordination evolution process, the coupling
coordination degree affected and restricted by the
ecological environment evolution in the late stage,
continued growth momentum is insufficient, the
evolution process is relatively slow, the coupling
coordination degree after 4 significant time node
implementation to a higher stage of the evolution and
development: Mild disorder (2000) -- Moderate
coordination (2001-2007) -- Good coordination
(2008-2010) -- Moderate coordination (2011) -- Good
coordination (2012-2019), with moderate
coordination and good coordination as the main types.
This is a thorough reflection that despite the ongoing
optimization and adjustment of the coupling
coordination between the urbanization system and the
ecological environment system in Hohhot 20a, there
is still a significant gap to be closed before high-
quality coordination can be achieved. In addition, it
was found that 2013 marked a significant turning
point in the coupling interactions of complex systems,
and that the type of coupling coordination from 2000
to 2012 demonstrated a type of urbanization lag and
ecological environment dominated development. The
findings come from a comparative analysis of the
comprehensive evaluation index of Hohhot's
urbanization system and ecological environment
system from 2000 to 2019 . From 2013 to 2019, it
revealed a lagging ecological environment system and
advancing urbanization, with the ecological
environment starting to be a major restraint on
urbanization  development. ~ The  ecological
environment provides crucial environmental support
for urbanization.

3.3 Decoupling path of urbanization and
ecological environment
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Table 5. Growth rate and decoupling relationship between urbanization and ecological environment
comprehensive development index of Hohhot.

Degree of Degree of
Year AE AU DI decoupling Year AE AU DI decoupling
2000- ) Strong 2010- ) Strong
2001 0.0311 0.0911 -0.0756 decoupling 2011 0.0951 0.0190 3.7489 decoupling
) Strong ) Strong
200" 00418 -0.0065 -2.6844  negative  oLL 00497 -0.0149 -3.1145  negative
2002 - 2012 .
decoupling decoupling
2002- Strong 2012- Strong
2003 -0.0331 0.0547 -0.2268 decoupling 2013 -0.0038 0.1190  -0.0263 decoupling
2003- ) Strong 2013- ) Strong
2004 0.0568 0.0085 -3.3991 decoupling 2014 0.0451 0.0475 0.9946 decoupling
2004- stong  2014- Strong
2005 -0.0563 0.0318 -1.0462 decoupling 2015 0.0668 0.0546  1.5120 negative
decoupling
) Strong ) Expansive
2005 0.0994 0.0202 3.7312 negative 2015 0.0185 0.0193 1.1404 Inter-
2006 . 2016 L
decoupling linking
Strong .
2006- (1319 00613 1.3893 negative  20%0" 00589 -0.0019 364093  ecessive
2007 - 2017 decoupling
decoupling
i Strong i Expansive
2007- 0558 00119 2.8408  negative 207" 00245 00382  0.8420 Inter-
2008 . 2018 L
decoupling linking
2008- ) Strong 2018- i Strong
2009 0.0972 0.0602 -0.9284 decoupling 2019 0.0131 0.1358 0.1277 decoupling
i Strong Strong
2009- 10118 -0.0051 -1.7797  negative Ve 00005 00392 15638  negative
2010 - ge .
decoupling decoupling
In order to further reveal the interaction rise of the urbanization index and the fluctuating

relationship between urbanization and ecological
environment in Hohhot, AE, AU and DI from 2000
to 2019 were calculated using the aforementioned
decoupling model, and the decoupling relationship
between urbanization and ecological environment was
determined according to the classification criteria of
decoupling state types. As can be seen from Table 5,
the average decoupling index of Hohhot over the last
20 years is 1.5638, indicating that the growth rate of
urbanization lags far behind the growth rate of the
ecological environment, and the average decoupling
state is the degree of decoupling. The degree of
decoupling between urbanization and ecological
environment underwent a complicated transition
between 2000 and 2019. It provides strong
decoupling, strong negative decoupling, expansive
negative decoupling, expansive inter-linking, and
reactivity. The five decoupling regimes, such as the
decoupling of urban and ecological systems, exhibit
long-lasting and repetitive processes of interaction
and adjustment. There are three decoupling regimes in
the process of strong decoupling, dilated negative
decoupling and strong negative decoupling. Although
the coupled coordination of urbanization and
ecological environment in Hohhot shows a gradual
growth trend, its nature is the result of the continuous

decline of the ecological environment index. From
2000 to 2001, 2002 to 2005, 2008 to 2009, 2010 to
2011, 2012 to 2014, and 2018 to 2019, there is a strong
decoupling between urbanization and the ecological
environment. Urbanization has positive growth
characteristics, while ecological environments have
negative growth characteristics. This shows that
urbanization puts great ecological pressure on the
ecological environment. From 2005 to 2008 and 2014
to 2015, urbanization and the ecological environment
showed a strong state of decoupling, indicating a
relatively coordinated and progressive growth
process. In different years, urbanization and the
ecological environment have exhibited a process of
mutual adaptation and regulatory shift. Together,
Hohhot 2000-2019, the urbanization development on
the ecological environment in the process of the
negative effects of regulation for a long time in the
ecological environment carrying capacity threshold
range, did not reach the limit bearing capacity of the
ecological environment, but the future in the new-type
urbanization process for ecological environment
caused by the negative effects must be long-term
focus and sustained attention.

3.4 Diagnosis of urbanization and ecological
environment barrier factors
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Figure 6. Change trend of urbanization and barrier subsystem of ecological environment system in Hohhot

The urbanization and ecological environment
systems of Hohhot from 2000 to 2019 were used as
study subjects. Using the obstacle degree diagnosis
method, the urbanization and ecological environment
subsystem of Hohhot and certain index components
were quantitatively measured and analyzed (Figure 6).
The obstacle degree of each subsystem to the
coordinated development of urbanization and
ecological environment of Hohhot city typically
exhibits a trend of fluctuation and decrease, and this
indicates that the main obstacle factors of the
subsystem have characteristics of different stages in
different urbanization processes. This is shown by the
plot of the trends of the barrier factors for the
urbanization system and the ecological environment
system. Overall evolution is embodied in the
continued ascent of coordinated development between
subsystems, but at the same time, the ecological
environment pressure subsystem is characterized by
abnormal fluctuations rise, comprehensively reflects
the rapid development of urbanization and ecological
environment suffers from the co-existence of stress is
an essential contradiction, forever keep in the process
of new type of urbanization construction ecological
environment  construction,  management  and
protection in the first place.

From the analysis of barriers to urbanization and
specific indicators of the ecological environment, it
can be seen that the main barriers that limited
urbanization in Hohhot from 2000 to 2019 were:
industry, foreign trade, population and cultural quality
of residents; in the medium term: GDP per capita,
urban construction land and health services; later
stages: natural population growth rate, GDP growth
rate, proportion of secondary industries. Major
impediments limiting the ecological environment of
Hohhot City, early years: Urban living environment,
ecological environment governance; in the medium
term: annual precipitation, industrial pollution
discharge, sewage treatment rates; later stage: annual
average urban temperature, annual water supply,
industrial soot (powder), and total exhaust emission.

in general, the major obstacles in the development
stages of different cities are essentially in line with the
actual evolution and development process of
urbanization in Hohhot. Therefore, the current
development of new types of urbanization in the
future period, improving Hohhot city first degrees,
enhancing the capacity of urban service functions and
agglomeration, vigorously developing modern service
economy, speed up the ecological environment
management and protection, ecological priority, green
development is the inevitable path of realization of
Hohhot high quality development.

4. Conclusion and Suggestions

4.1Conclusion

A thorough evaluation index system based on
PRS and PES models has been scientifically created
for Hohhot using panel data from 2000 to 2019 as a
study subject. The integrated development phase,
coupled coordination evolution process and
decoupling path of the Hohhot system from 2000 to
2019 are thoroughly and comprehensively analyzed
using coupled coordination model, decoupling model
and obstacle factor diagnostic model. An in-depth
analysis and discussion of the major roadblocks to the
development of the two in concert. The following are
the primary conclusions:

(1) The level of urbanization in Hohhot has
maintained a strong linear growth trend from 2000 to
2019, and the levels of urbanization and ecological
environment have exhibited a staggered increase trend
from the point of view of the integrated development
level of the system. The two sub-systems show uneven
and insufficient development conditions after 2013,
indicating a lagging phase of ecological environment
development. Urbanization is currently being
hampered in significant ways by the ecological
environment. A later phase of urbanization and
development has now begun in Hohhot. Accelerating
the creation of natural ecological habitats, enhancing
and continuously improving the ecological
environment, and strengthening the long-term
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treatment of ecological contaminants are among the
urgent needs. We will continue to promote high-
quality development in newly urbanized areas;

(2) Urbanization and ecological environment
experience high levels of coupling - high quality
coupling - coupling of high-quality coupling
interactive evolution process, keep for a long time in
high quality coupling stages after 2003, reflecting the
relationship between urbanization and ecological
environment is constantly in a collaborative
interactive development phase, but still have further
can improve the space; the coupling coordination
degree showed a slowly fluctuating trend of increasing
year by year, and the coupling coordination types
experienced a coupling coordination evolution
process such as mild imbalance (2000) - moderate
coordination (2001) - good coordination (2002-2010)
- moderate coordination (2011) - good coordination
(2012-2019).  Although the coupling coordination
reaches a maximum of 0.8240 in 20109, there is still a
gap from the massive coordination phase.

(3) From the perspective of the correlation and
change trend between urbanization and ecological
environment, urbanization and ecological
environment in Hohhot City show a Strong
decoupling-Strong  negative  decoupling-Strong
decoupling-Expansive negative decoupling-Strong

decoupling- Strong negative decoupling-Strong
decoupling- Strong negative decoupling-Strong
decoupling-Expansive negative decoupling-
Expansive  Inter-linking-Recessive  decoupling-

Expansive Inter-linking-Strong decoupling complex
interactive evolution trajectory. It mainly presents the
wave evolution of strong decoupling, strong negative
decoupling, and expanding negative decoupling
interactions, indicating that the ecological
environment has a strong negative effect on
urbanization. In the future, more attention should be
paid to the construction of sustainable new ecological
urbanization.

(4) According to the thorough analysis of barrier
factors, the pressure on the ecological environment
showed an upward trend, reflecting urbanization's
detrimental effects on the environment, while the
score of subsystem and indicator barrier factors
showed an evolutionary trend of decreasing
fluctuation year after year. The main obstacles to the
coordinated growth of the complex system in recent
years have been environmental indicators such as the
use of natural resources, secondary industries,
population development, GDP growth rate and
industrial pollutant discharge. The only way to
achieve coordinated development of new-type
urbanization and ecological environment is to
effectively improve the quality of urbanization and
ecological and environmental benefits.

4.2 Countermeasures and Suggestions

For Hohhot, the new development phase is a
crucial time for transformation and growth in order to

support the growth of high-quality new-type
urbanization. The following policy recommendations
are put out in light of the current reality in Hohhot:

First, we should establish the concept of
prioritizing ecological and green development, and
accelerate the development model of a green, energy-
efficient and circular economy. Through analysis on
the previous research results, the Hohhot ecological
environment comprehensive evaluation index in the
process of development of shock wave for a long time,
after 2013, due to long-term being affected by the
traditional economic development model elements
drive, increasing energy resources consumption and
the ecological environment pollution control,
ecological environment pressure continues to
increase. The complex system has gradually changed
into an urbanized development model with a lagging
ecological environment. In the future, the treatment of
pollutants in the ecological environment needs to be
sustained over a prolonged period of time, and the
green transformation and development of the city's
economy is a daunting task. To strengthen ecological
and environmental construction, environmental
governance and environmental protection, accelerate
the transformation of the urban economy into an
intensive, green and circular development model
driven by efficiency improvement in the direction of
modern scientific and technological innovation and
energy revolution, and continue to enhance regional
ecological and environmental carrying capacity based
on scientific and technological progress. To ensure
that the intensity of new-type urbanization
construction can always be maintained within the
threshold range of ecological, resource and
environmental system carrying capacity, effectively
improve the connotation and quality of new-type
urbanization construction, enhance the endogenous
driving force and resilient development of
urbanization, and scientifically build a coordinated
and sustainable man-land relationship.

Second, we will formulate special plans for
municipal ecological and environmental protection in
a scientific manner to safeguard the bottom line of
ecological and environmental safety. In the Inner
Mongolia autonomous region ecological protection
and high quality development plan "the Yellow River
basin and the Inner Mongolia national spatial planning
(2021-2035), as the important development
opportunity, with the aid of spatial planning lead
resource utilization and the ecological environment
governance, scientific planning and strictly controlled
within the scope of the urban green space, establishing
the compensation mechanism of environmental
pollution, Perfect the natural ecological environment
regulations and policies, strictly according to the state
environmental protection standards for ecological
environment monitoring and supervision, strengthen
the negative list key high polluting enterprises
management, policy guide and promote the
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technology innovation of industrial enterprises,
strengthen  ecological environmental protection

science and technology support and financial support,
guide and encourage enterprises to improve resource
utilization efficiency of energy, To energy
conservation and environmental protection, green,
clean industry development, improve the processing
capacity of urban sewage treatment plants, strict
control of industrial pollution and industrial waste
emissions, guide the industrial and agricultural
production efficiency of water resources sustainable
utilization, improve regional ecological
environmental governance, fully pays attention to
natural ecological environment restoration, strong

motherland northern border ecological security
barrier.
Third, we need to wuse scientific and

technological innovation to guide the construction of
a new type of urbanization and comprehensively
improve the weak points in urbanization development.
We should focus on cultivating the capacity of cities
for scientific and technological innovation and
sustainable industrial development, and make the
development of scientific and technological
innovation an essential strategic support to stimulate
the driving force of urban innovation and achieve a
new path of high-quality sustainable development.
Comprehensive optimization of Hohhot regional
productivity layout, focus on the production quality of
the mass transfer efficiency, speed up the iterative
transformation and upgrading of industrial structure of
regional economy, energy conservation and emissions
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COGNITIVE MODEL: ANHOLT HEXAGON

Abstract: The article formalizes the verbal model, verbal restrictions, assumptions, criteria, rules of the theory
(concept) of Anholt's "hexahedron™ (the concept of competitive identity). The Inverse Model for the Analysis of
Semantic Main Variables has been developed. Introduced numerical parameters, semantic variables for 3 multisense
equations with 9=6+3 semantic variables: 6 senses of 6 z-variables and 3 senses of 3 y-variables. The resulting
system of 3 semantic equations was transformed into a system of 3 algebraic equations with 3*(m*6) unknown
numerical values 9=3+6 types of model variability (deviations from 0). Correspondence of 2 types of sets of senses
of indicators, one of them contains the control indicators of the state image (y1,y2,y3), which strongly affect the
correlated indicators (z1,22,23,24,25,26) Of the Anholt hexahedron. In the model described below, the expert controls
(using the Anholt 6-hedron verbal model) the meanings and variability of y-variables (within their original contexts)
of correlated z-variables (z1,22,23,24,25,26), uncorrelated y-variables ( y1,y2,ys), 6 of them have given meanings, and
the meanings of 3 y-variables are cognitively constructed. The matrices Ags, Ces are modeled, which control meanings
and variability. They are 9 indicators, they are indicators of competitive identity and are divided according to their
meaning into types: “related to the individual” (z1, z4), political (z3), financial (z2), image (z5, z6). The total meaning
of one or another sum of the meanings of the z-scores is equal to the meaning of the y-score. The meaning of the y-
score is constructed as a phrase that conveys the meanings of the terms of the phrases. Each term of the phrase is
equal to the meaning of one z-score. The overall meaning is constructed without cognitive dissonance. From the
verbal model of Anholt's "hexahedron", a Cognitive Model was constructed for 6 suitable points (one from each face)
of Anholt's "hexahedron". B The Cognitive Model cognizes the strengths of paired connections for 9 indicators and
concretizes 3 meanings of 3 y-variables.

It is shown how to obtain model numerical values of each non-measurable indicator from. Correspondences of
political or other meanings of indicators of competitive identity (national branding) to each mathematically
formalized object of the Cognitive Model are described. Visualization of the mutual dynamics of z-variability, which
are noticeably present in the formulas of 3 y-indicators of the manifestation of the unmeasured (modeled in the
article) “strength” of the state and the simulated variability of 6 points out of 6 faces of the 6-hedron for m = 12
months and intellectual analysis of the model solution ( matrices Aes, Ces) Showed adequacy and revealed 2 digital
figures of sharply different figures of dictatorship and democracy. The initial model strong or weak correlations,
corrected by the model for new generated connection forces that obey exact mathematical equalities, adequately
reflect the “soft power” factors of power under dictatorial and democratic regimes of power in the state. The
cognitive model of Anholt's "hexahedron™ is endowed with the property of recognizing the substantive essence of
dictatorship and democracy.

Key words: competitive identity, Anholt's hexagon, Inverse Semantic Principal Variable Analysis Model,
Anholt's hexagon Cognitive Model.
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KOTHUTUBHAS MOJEJIb: IIECTUT'PAHHUK AHXOJIBTA

Annomayun. B cmamve popmanuzosanvl cloeecHdasi MoOenb, ClOGECHble  02PAHUYEHUs, OONYUjeHus],
Kpumepuu, npaguiia meopuu (KOHYenyuu) «iecmuepaHiukay Anxonoma (KoHyenyuy KOHKYPEeHMHOU UOSHMUYHOCTU
(competitive identity)). Pazpabomana Obpamnas Mooenv Ananuza Cmvicnosvix [ aenvix Ilepemennuvix. Beeoerwl
YUCTLOBblE NAPAMEMPbL, CMbICIIO8ble NepPeMeHHble Y 3-X MHO20CMbICI08bIX YpasHenui ¢ 9=6+3 cmwblciogbimu
nepemeHHoiMu: 6 cmblcnos 6-mu Z-nepemeHHvix u 3 cmwicia 3-x Y-nepemenuvix. [Iposedena mpanchopmayus
NOTYYEHHOU cucmembsl U3 3-X CMBICIO8bIX YPAGHEeHUll 8 cucmemy us 3-x ancebpauyeckux ypasHeHuu ¢ 3*(m*6)
HeU38eCMHbIMU  YUCLOBLIMU 3HAUeHUsAMU 9=3+6 6udos mooenvhbix usmenuueocmet (omxaonenuii om 0).
Coomeemcemeue 2 U008 MHOICECHE CMBLIOE NOKA3AMeNel, 00HO U3 HUX COOEPICUT YRPAGIsIouUe NoKa3amenu
umuoca 20cyoapemea (Y1,Y2,Y3), pasiutumo CULbHO GIUSIOWUE HA KOPPEIUPOSArHble NOKA3amenu (z1,22,23,24,25,25)
6-epannura Anxonebma. B Husiceonucannol Mooenu S5KCnepm ynpagisem (UCnob3ysi C108eCHYI0 MOOelb 6-epanHuKa
AHuxonbma) cmulciamu U - USMEHYUBOCMAMU Y-NepeMEeHHbIX (6 npedenax ux UCXOOHbIX KOHMEKCMOos)
KOPPENUPOBAHHBIX Z-NePEeMEHHbIX (21,22,23,24,25,2), HEKOPPENUPOBAHHBIX Y-nepemenHblx (Y1,Y2,Y3), 0 u3 Hux umeiom
3A0aHHbIE CMBICLL, A Y 3-X Y-NePeMEeHHbIX CMbICAbL KOZHUMUGHO KOHcmpyupylomces. Modenupyemcs mampuybl
Ass, Cos, ynpasnsowue cmuviciamu u uzmenuugocmsamu. Onu - 9 nokazameneti, AGNAIOMCSA — NOKAZAMENIMU
KOHKYDEHMHOU UOEHMUYHOCMU U pazoeieHbl NO CMbLIY HA 6UObl: «OMHoOcswuecs K unousudyy (z1,z4),
noaumuyeckue(z3), gunancosvie (z2), umudicesvie (z3,z6). CymMmapHvlil CMbLC MOU UNU UHOU CYMMbL CMbLCII08 -
nokazameneti pagen cmulciy Y-nokazamens. CMblel Y-nokazamensi KOHCMpYyupyemcsi 8 uoe (pazvl, nepedarouyeti
cmblenvl crazaemvix gpas. Kasicoas cnazaemasn ¢pasa pasna cmeiciy 00Ho2o Z-noxkazamens. CyMmapHulil cMulcl
KoHcmpyupyemcst 6e3 KOZHUMUBHO20 Oucconmanca. U3 — clogecHol Mmoldenu «uleCmuepanHuxkay Auxonvma
ckoucmpyuposarna Koenumusnas Modens 01 6 nooxodawux mouek (no OOHOMY U3 KadxdCOOU 2paHu)
«wecmuepannuxay Auxonoma B Koenumuenoii Modenu noznaem eenudunvl cui naprulx ceésseti ons 9 noxasamerneu
u xoukpemusupyem 3 cmvicia 3-x Y-nepemennvix. Iloxazano kak noayyums MOOENbHblE YUCIO8blE 3HAYEHUS.
Kaac0020 Heuzmepsemoz2o noxazamens u3 ONUCAHHO20 COOMBEMCMBUS NOIUMUYECKUX ULU UHBIX CMBICI08
nokazameineli KOHKYPEHMHOU UOEHMUYHOCMU (HAYUOHANbHO20 — OpPEeHOUH2d) — KadxiCOOMY MamemamuiecKu
@opmanuzosannomy obvexkmy Koenumuenot Modenu. Buzyanuzayus 63aumHbiX OUHAMUK Z-U3MEHYUBOCHell,
3AMEeMHO NPUCYMCMEYIOWUX 6 hopmynax 3-x Y-nokazameneu nPossiieHust Heusmepsaiemou (Mooenupyemoll 8 Cmamoe)
«CUTBLY 20CYOAPCMBA U MOOETUPYEMbIX UMeHuugocmell 6 mouex us 6 epamell 6-epannuka 3a M=12 mecayes u
UHMENNEKMYANbHbIU aHaTU3 MoOerbhoeo pewenus (mampuy Ase,Ces) NOKaA3zan a0ek8AmHOCMb U Gulasuiu 2
Yugposuvle pe3ro omaudarowuecs ueypvl OUKmamypsi u oemoxpamuu. Fcxoouvie MooenbHvle CUlbHble Ul Cladble
KOpPENAYUOHHbIE CBS3U, UCNPABLEHHbIE MOOEIbI0 HA HOBblE C2eHEePUPOBAHHbIE CUMbL CSI3U NOOYUHSIOUUECS
MOUHbIM MAMEMAMULECKUM PABCHCMEAM, AOEK8AMHO OMPANCAIOM  (PAKMOPbL «MSSKOU CUNbLY GLACMU NpU
OUKMAMOPCKOM U OEMOKPAMUYECKOM PENCUMAX 61LACTU 8 20cyoapcmee. KoeHUumueHas mooenb «uecmuspaHiuKay
Anxonvma Haoenena coUCME0OM ONO3HABAHUSL COOEPICAMENbHOU CYMU OUKMAMYPbL U OEMOKPAMULL.

Knrouesvle cnosa: konkypenmuas u0eHmuyHocmy, «uecmuepannuxy Auxonoma, Obpamuas Mooenv Ananuza
Cwmvicnosvix [nasnvix Ilepemennuvix, KoenumusHas Mooens wecmuepanHuka Anxonoma.

BBenenue (mocrostHHO M3MeHsmomEero ceoi npopmwips — C.0K.),
WMumk cTpaHbl SBISETCS BaXHBIM JUIS JIFOACH, Ha TPaHIX KOTOPOro 3a(puKCHpoBaHBl 6 CMBICIOB 6
Uit OusHeca, i rocymapctB. Ho «cepbesHblit [IOKa3aTeseu:
OIOIKET, SIPKAHT event-MeHEKMEHT u 1) monu;
npodeccroHANLHOE MCIONIb30BaHNE MaKCHMAIILHOTO 2) Ou3HeC, WHBECTUIMH M HWMMHUIPAIMOHHOS
Habopa pa3zmuuHbix PR-, ATL- u BTL-urCTpyMEHTOB 3aKOHOJIa TEIHCTBO;
HEe SBISIIOTCS 3aJlOTOM ycClleXa HalMOHAIBHOTO 3) BHEWIHs M BHYTPEHHsS IOJMTHKA (B T.4.
Openmunran’. «Kak wu3BecTHO, caM AHXOIBT B Ka4eCTBO rOCYIapCTBEHHOTO YIIPABJICHHUSA);
KauecTBe  MEXaHW3Ma  pelIeHHs  IpoOJIeMbl 4) KynbTypa U TPaauluy,
OpeTIoKWI  paciuputh moustue place branding 5) aKCHOpTHBIE OpEHTBI;
IMyTeM CHUHTE3a OpEHII-MEHEIKMEHTA C DIICMCHTAMHU 6) Typusm [1-4].
nyOonuyHo# qumoMateu [ 1]. JlaHHBIH MOAX0/ HAIIET OTW TmoKa3aTenu, eclid UMEIOT 3HaueHus,
BEIp)KCHHE B TPEMIOKCHHOHM  AHXOIBTOM KOpPENUpYyIOT ApyT ¢ ApyroM. Hampumep, Hammdme
KOHIICTIIIMK KOHKYPEHTHOW uAeHTHYHOCTH [1-4] KOppeJSIMA MEXIy TOCyJapcTBOM U HWHIUBHIOM
(competitive identity), koTopas BU3yallM3UpPyeTCsS B 00BsicHeHO B ctathe [2]. [lepeuncieHnble moka3arean

1

CB0606p33HOM (HIECTUTPAHHUKE AmnxonbeTay (I/ICTO‘IHI/IKI/I I/IH(l)OpMaIII/II/I) 06T)eZ[I/IH$IIOTC$[ B IICCTb

! https://moluch.ru/archive/153/43373/
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OCHOBHBIX  KaHaJOB  HWH(OpMAammu,  KOTOpBIC 4) KynpTypa 1 Tpaauluy,
rpagu4eckd  MOXHO  OTOOpasuTb B BHIE 5) aKcHopTHBIE OpEHIIBI;
IIeCTUTpaHHWKAa  (C  TOYKaMM  Ha  TPaHiIX) 6) Typusm [1-4].
KOHKYPEHTHOH MJICHTUYHOCTU. B Hameit moxmenn u3 OTHMHU MIOKa3aTeISIMU YIIPaBIISIIOT
Ka)kJI0M T'paHu BblieJIeHa OJIHa TouKa. B3auMmocss3u B rOCYyZapCTBEHHBIE CTPYKTYpPBI UEpPE3 PEryIUpyeMble
paccMaTpruBaeMbIX MIPaKTHKaX  «UHIUBHI- rocyJapcTBa TMOKa3zaTedW MMHKAa TOCyJapcTBa
rOCyAapCTBOY, BBIPAXKAIOTCS ¢bpazamu (c (y1,y2,y3):
MOHUMAaHHEM WX HHTCHLUUH - OECCO3HATEIHHOTO nmsi-cMci(yl)=«npuHykaeHHe cO  CTOPOHBI
HaMEepeHMUs, T.€. «TOTO0, YTO BeET MEHsI U3HYTPH Ty/a, TOCYZapCTBay;
Ky#Za s XO04y») HE W3Y4YCHBI, HE M300paKCHBI - uMsi-cMcI(Y2 )=«BIUSHAS/ JaBICHUS co
rpaduyecku. DTO aeT BO3MOXKHOCTH OIPENCIISTS, CTOPOHBI TOCYIapCTBAY;
OIUCHIBATb, OOBSICHSATD, MIPOTHO3UPOBATb, -umsi-cMci(y3)= ~ «IpUBIEKATEIBHOCTH  CO

KOHCTPYHPOBATh TEKYIIYIO CHUTYaIlI0 B OOIIecTBe,
tdopmynupys  dpasbl-kpuTepun  0OBEKTUBHOCTH,
HETPEAB3STOCTH, ABTOPUTETHOCTH, MPABIUBOCTH H
HUCTHHHOCTH, YBUJICTh 3JIOYMOTPEOICHUE BIACTHIO HA
S3BIKE, TOJIBKO TaM, TJ€ €CTh BO3MOXKHOCTh
M3MCHEHWI wWin BbIOOpa. «VHIWBUA CTaHOBUTCS
CyOBEKTOM TOJIBKO TOT/Ia, KOTJa MPOHIET uepes3
MpoIelypy BIIACTHOH cyOopmuHanuu. BHyTpeHHee
MPUHSATUE BIACTU U (popMupoBaHHE CyObekTa (WM
CcyOBeKIus) TaKuM obpazom BBICTYTAIOT
B3aMMOCBSI3aHHBIMA aMOMBAJICHTHLIMH  SIBJICHHSIMH
[1]». Tlo cBomM cMBICIaM TIOKa3aTeNd HWMHIDKA
CTpaHBI (HAITMOHATBHOTO OpeHIMHTa) HaMH
pa3zescHbl HA 4 THMA: «OTHOCSIIUECS K MHIUBHIY)
(z1,24), momutnueckne(zz), (uHAHCOBBIE  (Z2),
UMUJDKEBBIC (Z5,Z6). OTHOCSIMECS K Pa3HbIM JIBYM
BHJAM TIOKa3aTelH WMEIOT pa3Hble  CMBICIEI
(acconmupoBaHHBIE CO CMbICIIOM Buaa). Dpasa
CYMMBI 2-X CMBICJIOB M3 Pa3HbIX BHIIOB COCTOUT U3
CJIOB, OTPAXKAIOIIUX CMBICTHI KaK 1-T0 CMBICHTA, TaK U
2-T0 CMBICIIA, BKJIFOYAsl KOHTEKCTYaJIbHBIC CMBICIIHI.
®pa3pl NOCTOSIHHO MEHSIOT CBOM IOCMBICIOBOM
npopmib. MOryT UMETh acCOLUAINK ¢ 00pa3HBIMH
XapaKTepPUCTHKAMUA «MATKOW CHJIBDY: THOKOCTB,
IUTACTUYHOCTh,  HCHABSI3YMBOCTH,  3()EMEpPHOCTS,
XPYIKOCTh, HEXHOCTh, cOOIa3HHTENBHOCTH [2]. B
Hamleii KOrHUTHUBHOM MOJEIA HMEEM [0 C
Oe3pa3sMEpHBIMH  YHCIAaMH W BO3MOXKHO  Kak
CMEIIEHHNE CMBICIIOB CJIOB M3 CIIOBECHOM MOJIEIHN, TaK
U TOSIBICHHEC HOBBIX CJOB TMPHU IEPEXOAC OT
CJIOBECHOM MOJEIM K KOTHHUTUBHOH MOJCIIH,
BO3JICHCTBYIOIIUX HAa CO3HAHUEC aBTOpa MOJCICH.
BBeneHHble ci0Ba Jal0T BO3MOYKHOCTH HE TOJBKO
BEIPA3UTh JOOBITHIC 3HAHWS, HO M IOJOXKHUTEIHHEIC
WJIM OTPHUIIATEIBHBIC OIICHKH U OMOIUH, «HABS3aTh)
CIyIIAIONIEMY  OMpPEICICHHOE  OTHOIICHHE K
MMO3HAOIIECH MOJICIIH.

Hcxoanble JaHHBIE

WcxonHpIMu  ITaHHBIMH  SIBJISIETCS  CJIOBECHAs
MOJICJIb KOHIICTIIIUN KOHKYPEHTHOH HICHTUYHOCTH,
uMeroIas 6 CMBICIIOB 6 IMOKa3aTeci:

1) moaum;

2) Ou3HEC, MHBECTHUIIMH W HMMHUTPAIMOHHOE
3aKOHOIATeIbCTBO;

3) BHENIHSAS W BHYTPCHHSS IMOJNUTHKA (B T.4.
Ka4eCcTBO TOCYIapCTBEHHOTO YIIPABIICHHUSA);

CTOPOHBI TOCyIapcTBay [1-4].

IIpumeHsieMble BBIYHCIUTEIbHbIE MOIETN

[MpumeHsieMble BBIYUCITUTENbHBIE MOJAETH [5-
12] cooTBETCTBYIOT 5 mIaraM peInaeMbIx 3afad Jis
OJHOr0 U3 3HaueHuit s=1,...,20:

a) MOJCIMPOBAHUE TMapbl MATPHIl: MaTPHUIIBI

CcOOCTBEHHBIX umcen Ags, S>1 Takoi, dTO
BBIMOJIHSIETCSL  YCJIOBHE  HEU3MEHHOCTH  (Z,Y)-
Koppemsiuii st 2-x matpunl  Res m Ree:

Re6Co6=CssAes, ResCes=Ces/es,. Ass=diag(2.3329,
1.1803,0.9349,0.3906,0.1613), 3HaueHUs1 3IEMEHTOB
MaTpuIBl Ase Tpu $=2,3, . ..,20 mpuBeaeHs! B Tabmuie
3. BpluncieHHe Kaxa0M MaTpHuibl COOCTBEHHBIX
qucen  Aes=diag(h,...,hs (marpuma Ces= Cee)
npoucxoautr 1o Qopmyne Ag=CTesRe6Cs6 (10CITE
BBIYHCIICHUS SJIEMEHTOB MATPHUIIbI);

0) MOJCTUPOBAaHHE  MATPHILI COOCTBEHHBIX
BeKTOPOB Ces M COOCTBEHHBIX YHCeN Agp, TAKUX, UTO
BBITIOJIHSIETCS yCIIOBHUE: Rs6Ce6=Ces/\66,
Re6Co6=Ces6/\66, MX 3HAUCHUS TpUBEICHBI B Tadmuax
4,5;

') pa3paboTKa MHOTOCMBICIIOBBIX YPaBHEHHH C
M3BECTHBIMH W HEHM3BECTHBIMH CEMaHTHYECKUMH
nepeMeHHbIMH [5-6];

1) MOJACTHPOBAaHWE HOBBIX MaTpH Yms, Zms,
COOTBETCTBYIOMIUX CBOUM cucTeMam
MHOTOCMBICIIOBBIM YPaBHEHUSAM C HW3BECTHBIMH U
HEHM3BECTHBIMH  CEMAaHTHYECKUMH  (CMBICIIOBBIMH)
nepeMeHHbIMH [6-12].

T'ocynapcrBo ¢
pexxuMa BJIaCTH

HaznauuM skcniepTHbIE 3HAHUS O TOCYAAPCTBE C
JIMKTATOpPCKOW  (OpMOM  peXUMa BIIACTH  4epe3
Ha3HAa4YeHHbIE 3HAueHHs Kod(pduimeHToB. CBs3b
MexIy «Om3HecoM» (z2) W rocBimsHHEM (Y1)
BBIPa3UM uepe3 3HadeHue Koddouimenta (z2,Y1)-
KOpeISIMU:  CcorT(Z2,y1)=0.7. 3HaK IUTIOC OTpa)kaeT
OHOHANPABJICHHOCTh WX ICUCTBUA — 4YeM OoJbIe
NPOM3BOAUT HPOAYKIHMIO Ou3Hec, TeM OoJblie
TrOCyJapCcTBO B3MMaeT C HEro CyMMY HaJorOB.
PaznenuM Z-mepeMeHHBIE 1O CMBICTY Ha 4 TPYIIIHL:
«OTHOCsIIMECS K WMHAMBUAY» (Z1,Z4), (DMHAHCOBO-
MOJINTHYCCKON (Z3,Z2), MIMUJDKEBBIC (Za,Z5,Z6). Hrke
MHJIMKATOPBI, BHECEHHBIX SKCIIEPTOM H3BIIEKAEMBIX
3HaHMH MpUHAIIEKAT KO BCEM TIpynmam  Z-

AUKTATOpcKoil  (opMmoii
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mepeMeHHbIX:  COrr(zz,y1)= 0.68, corr(zz,y1)=0.7, Ou3Heca, HAHBECTULUIA, HAMMHTPAIIHOHHOTO

corr(za,y2)=0.67, corr(zs,y2)=-0.3,corr(zs,y3)=0.8,
corr(zs,y3)=0.7, corr(ze,y3)=0.3. MoO3auKy 9THX
HWHAUKATOPOB 0003HaumM TakK: (2, 3), (1, 6,), (1,4, 5,6).
Tpu THIIa CMBICIIOB TAKOBBI, YTO CyMMBI CMBICJIOB (22,
Z3) MOXHO CIIOXHTh, MO0 cMbICI(Z2)DcMmbici(Z3),
cMbicn(z1)@cemeicn(z4),cmbici(z4)Dembici(z5)Dem
BICTI(Z6) KOIHUTHBHO CyMMHPYEMBI, n6o
COOTBETCTBYIOIIME ClIaraeMble W3 O CMBICIIOB:
cMbicn(z2),embicn(z3),  cmeicn(zl),  cmbicn(z4),
cMBICI(Z5), cMBICI(Z6) OTHOCATCA K  CBOeH
OJTHOPOJIHO rpymme: K (MHAHCOBO-IIOJIMTHYECKOM

(22,23), «oTHOCAmMECS K WHAUBHAY» (Z1,Z4), K
UMUDKEBOU  (Z4,25,26). Ha3HauMM  WHIUKATODSI
NPUCYTCTBUSL ~ 3HAHWM, TaKUMH, YTOOBI  HX

a0COJIFOTHBIE BEIUYHMHBI JOMHHHUPOBAIU HWIIM HET
cpean 7 BBIZICJICHHBIX II10 CMBICITY OJJIEMCHTOB U3
marpuisl  Ces={Cij=COrr(zi,y;)}  (z,y)-xoppessimii.
CMbICIIOBass MO3aWKa WHAMKAaTOPOB IPUCYTCTBHS
3HaAHUH 00pazoBaHa M3 CIEAYIOUIUX 7 BBIAEICHHBIX
1o cuijie cBszell map 31eMeHTOB u3 marpuipl Ces:
corr(zz,y1)=c21=0.68; corr(zs,y1)=c31=0.7;
corr(za,y2)=c12=0.67; corr(ze,y2)=c62=0.7;
corr(za,ys)=c43=0.3; corr(zs,ys)=c53=0.7;
corr(ze,ys)=c63= 0.3. Paccmorpum 2 3HAYEHWUS:
corr(zz,y1)=c21=0,68 u  corr(zs,ys)=c63= 0,3.
Hasnayennoe 3HAYEHHE corr(zz,y1)=c21=0,68
NpPEBBIIACT  JpPYroe  Ha3HAUYCHHOE  3HA4YCHUE
corr(zs,y3)=c63= 0,3. 910 hopMyIbHOE H300PaKEHUE
(hakTa: cmma CBA3M MeXOy «Om3Hecom» (z2) M
IPUHYKACHHEM CO CTOPOHBI rocymapctBa» (Y1)
TIPEBBINIACT CHITYy CBSI3H MEKIY «TypusMom» (Zg) u
«IIPUBJIEKATEIILHOCTHIO, BBIPAKAEMOM CO CTOPOHBI
rocymapcTBa»(ys): €orr(zz,y1) =¢21=0,68 corr(ze,ys3)
BJIacTH. B cTpaHax C JEMOKpPaTHYHBIM PEXUMOM
BIaCTH JIPyroe HEpPaBEeHCTBO:  COIr(Zz,y1)=C21<
corr(zs,y3). AHaIOrMYHO OOOCHOBBIBAIOTCS JIPYTHUE
paBeHCTBAa M HEPaBEHCTBA MEX]y HM3BECTHBIMU W3
ctatbd [8] koA PUIIEHTaAMHU TTAPHBIX CBA3CH.

H3BieyeHHble W3  MOJeJM  3HAHHUSL O
roCyJapcTBe € JAUKTATOPCKON ¢opMoil pekuma
BJIACTH CJIeAyIOLIUe

Hucriepcus 1-oif  y-mepeMeHHON HaMOOIBIIAS:
M=2.9188, caegoBaTenbHO CMBICH  1-0¥f y-
nepeMeHHOI HaunOosee Ba)KEH:
Vi1=2i1*0.0006+2;,*0.6800+23*0.7000, 31ecy Moaenn
cMozenupoBajia 3HaueHHe «Beca» cll paBHBIM
c11=0.0006, uyTO o03HauaeT HYJEBYIO 3HAYHUMOCTH
monel (CMBICT(Zi1)=«IIOI») B CTPYKTYpe CMBICIA
nepeMeHHON Yy; . CMBICT  NepeMeHHOH Yi Tenepb
paBeH He CyMMe 3-X CMBICIIOB, a CyMMe 2-X CMBICIIOB
Z-TIepEMEHHBIX:  Z2,Z3,  KOHCTPYHUPYEMOIO W3
YCEUYEHHOT 0 CMBICIIOBOT'O paBeHCTBa
cmbicn(yi1)=cMbici(zi2)*0.6800+ cmbici(ziz)*0.7000.
C 3aMeTHBIMH «Becamm» C21=corr(zz,y1)=0.6800,
c31=corr(zs,y1)=0.7000,  oTpaKarOINUX  3aMETHO
TECHYIO CBA3b Y-TIepeMeHHOU Y1 (MPHHYXIAIOLIYIO
pOIb TOCYHapCcTBa) C Z-TIEPEMEHHBIMH 22,23 (s

3aKOHOJIATeNIbCTBA, JUIS BHEIIHEH U BHYTpEeHHeEH
noJUTHK. KOTHUTHBHO CIIOXUB (pa3bl 2-X CMBICIIOB!
CMBICI(Zi2) *C1@®cMBIC(Zi3)*C31,  UMeeM  (pa3y,
BBIPAYKAFOLIYIO

cMBICI(Yi1) =CMBICI(Zi2) *C21DeMBICII(Zi3)*Ca1.  CMBICT
y-niepeMeHHOI ¢dbopmymupyem TaK:
cMBICT(Yi1)=«TIPHHYKICHHS CO CTOPOHBI TOCYIapCTBA
Ha Om3Hec, HA MHBECTHUIIMH, HAa MMMHIDAllMOHHOE
3aKOHOJIATEIbCTBO (Z2), HAa BHELIHIOI U BHYTPEHHYIO

MONMUTHKH (Z3)». MOJENbHO TMONydYeHHas  IOcie
peneHns 03 He3aMeTHas cuna
(cl11=corr(z1,y1)=0.0006 moKa3sIBacT OTCYTCTBHE

BIMSHUS JrOfe (z1) HA  NPHHYXIAMOUIYIO pOJb
rocyiapcTBa. 3HAUUT Y TOCYJapcTBA UMEIOTCSI CBOM
OpraHbl NPUHYXICHUS — IIOJMIUS, CHIIOBBIC
CTPYKTYpbl. BbIBOI: mpu JuUKTaTOpcKOW hopme
peKMMa BIIACTH  JIIOAW «KUBYT caMH IO cebey,
rOCyZIapcTBO — «camo 1o cebey.

IIponomkuM  KOHCTPYHPOBAaHHE  CMBICIIOB
CIIEYIONMX 2-X Y-TIEPEMEHHBIX, BBIYMCICHHBIX II0
(opmyne Yij=zi1*C1j+ZizCoj+ZiaCaj* ZiaCaj+ZisCsi+ZieCsj),
7=1,2,3; i=1,....m. [na Yy-TIepeMEHHBIX Yo,Y3 MBI
BBIICNIUIM  CIEIyIole «Beca» U3 marpunsl C55
corr(zz,y1)=0.68, corr(zs,y1)=0.7, corr(z1,y2)=0.67,
corr(zs,y2)=0.7,  corr(za,ys)=0.3,  corr(zs,ys)=0.7,
corr(ze,y3)=0.3, COOTBETCTBYIOIIEH CBOEMY CIIEKTPY
A55=diag(x1,. . ,7\«6)
=diag(2.9188,1.0204,1.0204,1.0204, 0.0100, 0.0100).

PaccMoTpuM Y-TiepeMeHHYIO Y3 ¢ HCXOJHBIM (U3
CMBICJIOBOI1 MOJEIU «ILIECTUTPAaHHUKA»)
cMbIcToM(Yi3) =«CTPaHOBOM UMUK
MPUBJIEKATEIBHOCTH». JTa Y-TIepeMeHHas Hanbosee
crabmipHas: ee mucnepcust A3=1.0204 HanmMeHbIIas,
9TO 03HAYaeT YCTOWYMBOCTh HIKE ITEPEUUCICHHBIX €€

aIIATHBHBIX CMBICIIOBBIX (bakTopoB.
CooTBeTcTByIOIas ~ Yy-TepeMeHHass Y3  uMeeT
MuHUManbHy0  aucnepcuto  disp(ys)=A3=1.0204.

®pasza, cooTBercTByMOIIas He cymme (paz co
CMBICIIAMH Z-TIEPEMEHHBIX (Z1,24,Z5,Z6), a cymMMe (pa3
CO CMBICIIAMH Z-TICPEMEHHBIX: {CMBICI(Zi1)=«TFOI»,
CMBICII(Zi4) =«KYJIBTypa u TP,
CMBICII(Zi5)=«9KCIIOPTHbIE OpPEHABI», CMBICI(Zis)=«
Typusm»}. Cymma dpaz ¢ mepeyncIeHHBIMH
CMBICIIAMH Z-TIEPEMEHHBIX IPHHUMAET HOpMY APYTroi
(pa3sbl, epefaroneil CMBICH «IIPUBJICKATEIBHOCTH CO
CTOPOHBI ~ TOCYApCTBa», KOHCTPYHpYyeTCS  Tak:
cMBICH(Yi3)=«TOCy1apCTBO uMeeT UMUK
NPUBIIEKATEIEHOCTH: OHO COOJIOJAeT Ha JOJDKHOM
YPOBHE TOJIBKO 5 KpHUTEpUS  HAIMOHAILHOIO
OpenauHra (MMUIKa CTpaHbl), Kpome z3». Eé&
BHEIIHSSI ¥ BHYTPEHHAs MOJIMTHKA (B T.4. KA4ECTBO
TOCY/IapCTBEHHOTO YIPABJICHHsI) COBEPIIEHHO HE
JIOCTUTAIOT YpOBHEH Ha3BaHHBIX 5 kpurepuen. U3 5
KPUTEPUEB TOJBKO 4 IOJIOXKUTEIBHO BIHSIOT 4Yepes
CBOM «BECay:
2*0,3000+2i,*0,4637+2i3*0,0000+2i4*(0,7000+

2is*0,3000+2zi6*(-0.3391), oTpWmaTeNbHO  BIMSACT
oauH «Becy» ¢63=(-0,3391), 3TOT cMBICT MOKa3aTens
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OTHOCHUTCSL K THIy «OTHOCSIIMICA K HWHIWBUIY». disp(y2)=A2=1,0204. ®pa3sa, COOTBETCTBYIOIIAs

Iloxasarens z3, ero cMmbica(z3)=«BHEWHII U
BHyTpEHHAs MOJINTHKA (B T.4. KayecTBo
TOCYJapCTBEHHOTO YINpaBJEHUs)» HE BIHIET Ha
OIIO3HAHHBIA HAIIEH MOJENIBIO HOBBIA  CMBICHI
MIPUBIIEKATEIbHOCTH: CMBICI(Yi3)=«TOCYIapCTBO
UMEeT UMUK TPUBIIEKATEIILHOCTU: OHO COOJIIOaeT
Ha JOJDKHOM YPOBHE TOJNBKO 5  KPHUTEpHS
HalMOHAILHOTO OpeH/IMHTa (MMHIKa CTPaHbl), KpOME
z3». JluHamuKa 3HAYCHUH MEPEMEHHOW «TYPHU3M)»
(zis) ¢ «Becom» c63=(-0,3391) nNPOTHUBOMOJIOKHA IO
TpeHAy IUHAMHUKE 3HAYEHUH IepeMeHHOMN
«CTPaHOBOW MMHK IIPHUBICKATEIBHOCTH» (Y3): 3TO
O3Ha4aeT «B 3TOW CTpaHe (C JAMKTaTOpPCKoil (opmoii
peXrMa BIAcTH) TypHU3M (CMBICT TIEPEMEHHOH Zg) HE
NpUBJIEKaTeNeH i dronaei». Takoe nHaOmomaercs
O00BIYHO B TOCYIAapPCTBE C IUKTATOPCKOH (OpMOi
BJIACTH, CIEIOBATENBbHO HAIlla MOJENIb IPaBUIIBHO
MoJeupyeT (Mo3HaeT, UOO SABJSICTCS KOTHUTHBHOM
MOJIETIbIO), IPABWIIBHO MOJEIHPYET YCTOWYHBOCTD

3Ty PEaIbHOCTb. Iocne KOTHUTHUBHOT'O
MOJICIIUPOBAHMUSA 3-X CMBICTIOBBIX YpaBHEHHH ¢ 6
CMBICIIOBBIMHU HepeMEHHBIMU

cMBICT(Yi3)=«TIPUHYKICHHE CO CTOPOHBI TOCYAapCTBa
Ha OW3HEC, HA WHBECTUIMH, HAa MMMHUTPAIIMOHHOE
3aKOHOJIAaTEeIbCTBO (CMBICT(Z2)), HA BHEIIHIOI U
BHYTPCHHYIO TIONHUTHKH (CMBICT(Z3))». 3HAUYCHUS
«BECOBY» (CHJT BIMSHUS Ha CMBICI(Yi3)) TIPU CMBICTAaX
Z-TIEpEMEHHBIX ~ TPUCYTCTBYIOT B  CMBICJIOBOM
YpaBHEHHUH,  SBJISIOTCS  YHUKAIbHbIMH.  OHH
BBIUMCIICHBI B paMKax JaHHOH MOJCIH | MpH
TIPUBEICHHBIX BBIIC HCXOMHBIX TAHHBIX JKCIIEPTa.

CMmeIcIOBOE ypaBHEHHE
cmbicn(Yis)=cmbicia(zi)*0,3000@cmbici(zi2) *0,46374
CMBICH(Zig)* (0,7000® cmeIci(zZis)*0,3000
@cmbici(Zig)*(-0,3391)  sBIsIETCST  TIPUOPHUTETHBIM
ypaBHEHUEM U3y4aeMoro SIBJICHHSL. I[Ipu
OpPaKTHYECKOH  3HAYMMOCTH  €ro  [apaMeTpoB
(«BecoB» u3 Marpunsl Cgs) OyayT IMPaBHIIBHO

HHTEPIIPETUPOBAHBI Z-TIepeMEHHbIC (Z1,24,Z5,Z6), O€3
KOTOPBIX HEBO3MOXHO YyCTAHOBHUTH CMBICIIEI B
CMBICJIOBBIX ypaBHeHI/If{X.

PaccMoTpuM Yy-iepeMEHHYIO Y2, IO CIOBECHOM
MOACIIU «Ll_leCTl/IFpaHHI/IKa» Aonana ero
CMBICTI=«CTPAaHOBOW MMMIK <«JaBjieHUs Ha». Hara
MO3HAMMIAs MOJEIh H3MCHHUT 3Ty (pasy. Temneps,
“MesT UCXOJHbIE JaHHbIe, Ha3HAYCHHBIE DKCIEPTOM
cMBICI(Yi2)=«JaBJE€HHUsI CO CTOPOHBI TOCYIAPCTBAY,
Ha3HA4YEHHBIE HKCIEPTOM 3HaueHus c¢l12=0.67,

c42=0.7,c62=0.7, MOJIEJIb  BBIYHCIHWJIA HHBIE
uHgukatopel: ¢12=0.67, ¢42=0.7, ¢62=0.7. Ot
WHAUKATOPHI («Beca») OTpaXarOT  HAJIHYHE
CMBICJIOBOTO ypaBHEHHS

cmbIci(Zi1)*0.6700@cmbici(zis) *0.7000.

COOTBETCTBYET JIM OTO CMBICIOBOE€ ypaBHEHHUE
peaNbHOCTH BBISICHUT JanbHEHINH
MHTEJUIEKTyallbHbIi aHanu3. CooTBETCTByIOIIAs Y—
nepeMeHHas Y2 WMeeT MUHHMAJIBbHYIO IHCIIEPCHIO

cymme Gpa3 «IIan», KKyJIbTypa U TPAJULIUN» UMEET
CMBICT «CTPaHOBOH  WMHIDK TTABIICHUISY,
KOHCTPYUPYETCSI TaK: «TOCYIapcTBO MMEET MMUJIK
MIPHUBIICKATEILHOCTH: OHO COONIONAeT Ha MOJKHOM
YPOBHE TOJILKO 3  KpPHUTEpUS  HAIMOHAILHOTO
Opennmara (MMHmDKa cTpaHel). W3 5 kputepues
TONBKO 3 TOJIOXKUTEIBHO W OIMHAKOBO BIHSIOT 2
«Becay: zi*0.67+2i4*(0.70+zi6*(0.0006, He BiMsieT —
OIIMH «BEC» CO CMBICIOM TIOKa3atenst Ne6, CMBICITBI
nokazareneir  Nel,Ne4 No6  oTHOCATCS K  THITY
«OTHOCSIIUNCS K JIIOAIM KW HX sMouusamy. l[locie
KOTHUTUBHOTO MOJEIUPOBAaHUS 3-X  CMBICIOBBIX
ypaBHEHHH ¢ 6 CMBICIOBBIMH II€PEMEHHBIMHU
cMbIcn(Yi1)= «JaBlIeHUE JrOACH (Z1)) K BBITOJHON
KyJIbTYPHOH IOJUTHKE CO CTOPOHBI T'OCYIApCTBA,
JIaBJICHUSI HA MATPHOTHYECKHUE (Z4)». Iocne
MHTEJJICKTYalbHOIO  KOHCTPYMPOBAHHUSI  CHCTEMBI
CMBICIIOBBIX YPaBHEHUIH MBI UMEEM IIPaBO IIPOBOIUTH
YHCIIOBOE MOJIETIMIPOBaHHE 3HAYCHU I
W3MEHYHMBOCTEH 1O M YHCIOBBIM MHOTOMEPHBIM
YpaBHEHUSIM
yi3=zi*0.3000+zi2*0.4637+zi3*0.0000+zi4*0.7000+zi5
*0.3000+zi6*(-0.3391, i=1,...,m, uMeeM CMBICIOBOE
paBeHCTBO
embicn(Yis)=cmbici(zi)*0.3000@cmbici(zi2) *0.46374
cMbIc(Zig)*(0.7000©cmpici(zis)*0.3000D
embici(Zig) *(-0.3391). 3amerum: B ypaBHEHHH
Yi3=Zi1*C13+Zi2C23+Zi3Caz+ ZiaCs3+ZisCs3+Zi6Ce3)
OTCYTCTBYET OJIMH CMBICI Z-TIEPEMEHHOW 73 MMEeT
HyneBon «Bec» ¢33=0.0000. Torma MBI MOIKHBI
HaliTH (Qpasy, CYMMHUPYIOUIYIO CMBICHBI 5  Z-
nepeMeHHbIMH (Z1,22,24,25,Z6).

PaccmotpumMm y-nepemennyto yi. Ilo crmosecHoi
MOJIETIH  «IIECTUTPaHHHKa»  AHXOJIbTa ero
CMBICTI=«CTPAaHOBOH HWMHUIK  IPUHYXKICHHUS CO
CTOpPOHBI TocyzaapcTBa». Hamra mosHaromast MoJesb
u3MeHUT 9Ty (Qpa3y. Temepp, HMes HCXOIHBIC
JaHHbIC, HA3HAYCHHBIC OKCIEPTOM  CMBICH(Yi2)=
«JTaBJICHUS CO CTOPOHBI TOCYapCTBay, Ha3HAUCHHEIE
akcrepToM 3HaudeHus c12=0.67, c62=0.7, moxnenn
BBIYHCIWIA UHBIEe HUHAUKaTophl: ¢12=0.67, c42=0.7.
OTH WHOWKATOpHI  («Beca») OTPAKAIOT HAaJIHIHE
CMBICIIOBOTO ypaBHCHHS
cMbIc(Zi1)*0.6700@cmeici(zis) *0.7000.
COOTBETCTBYeT JH 3TO CMBICIIOBOE YpaBHEHHE
pEaNbHOCTH BBISICHUT JAJIbHENIINIA
MHTEIUICKTyalnbHbId aHanmu3. CooTBeTCTBYIOIIAS Y—
nepeMeHHas Y2 uMeeT MUHHUMAIBHYIO JUCIIEPCHIO
disp(y2)=A2=1,0204. ®pa3a, COOTBETCTBYIOLIAs
CcyMMe (pa3 «IHAN», KKYJIbTypa U TPAJIULIU HMEET
CMBICT «CTPaHOBOM  MMUJIK JIaBIICHUSY,
KOHCTPYHPYETCS TaK: «TOCYHapCTBO HMEET WUMUIDK
MIPUBJIEKATEIBHOCTH: OHO COOJIOJaeT Ha JOJDKHOM
YpOBHE TONBKO 2 KpHUTEPHUEB HAIMOHAIHHOTO
Openauura (uMumka crpanbl). M3 5 kpurepues
TONBKO 2 TOJOXKHUTEIHHO M OAWHAKOBO BIHSIOT 2
«Beca»: zi*0.67+2i2*(0.70, oTpunaTensHO — HUA OUH
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«Bec», cMbICiBI mokasareneii Nel, Ned orHOCHTCS K
TUIYy «OTHOCSIIUKCA K JIOMIM M UX OMOIMIM.
JlnHamMuka 3HaYEHWH MEePEeMEHHON «Typu3m» (Zig) C
«Becom» ¢16=0.0006 Mmay0 M3MEHYUBA 10 TPEHY U
HE BIMSCT HA JHMHAMUKY 3HAYCHUHM II€PEMEHHOMU
«CTPaHOBOW MMHIDK TIPHBJIEKATEIBHOCTH» (Y3): 9TO
O3Ha4yaeT «B ATOH CTpHE (C AMKTATOPCKOil (hopmoii
peXnMa BIAacTH) TypusM (LepeMeHHas Zg) He
HacaXKJaeTcsl cO CTOPOHBI  rocyaapcrBa. Takoe
OTHOUICHHE K TypU3My TUIIMYHO B TOCYIapCTBE C
JIMKTATOPCKON (OpMOH BIIacTH, CIEJOBATEIBHO HAIIA
MOJIeNIb TPABHJIBHO MOJENUPYET 3Ty PEealbHOCTb.

eMeicn(Yi1)=cMmbici(zi2)*0,6800Dcmbic(zi3)*0,7000
MOpOXKIIaeT Gpasy, COOTBETCTBYIOUIYIO cyMMe (pa3
«OW3HEC,  WHBECTHUIMA W  HMMUTPAIHOHHOE
3aKOHOJAaTCIbCTBOY, «BHCHIHSA u BHYTPCHHSAA
MOJHUTHKA», HMEIOIIEH CMBICT «IPUHYXKICHHE CO
CTOPOHBI T'OCYIAPCTBa», KOHCTPYUPYETCS TaK, Kak
MOKa3aHO BbIMIe:  CMBICH(Yil)=«IIPUHYKICHUAS CO
CTOPOHBI FOCYIapCTBA HA OM3HEC, HA HHBECTHIINH, Ha
MMMHUTPAlMOHHOE  3aKOHOAATeNbCTBO  (Z2), Ha
BHEIIHIOI M BHYTPEHHYIO TOJIMTUKH (Z3)». Marpuia
Cee mpuBecHa B Tabunuie 1.

CMBICIIOBOE

paBEeHCTBO

Tadmuna 1. Marpuua Css={Cij=corr(zi,yj)} (z,y)-koppeasiuuii, COOTBeTCTBYIOLIasl AUKTAType

0,0006 0,6700 0,3000 0,0684 0,6630 0,1300

0,6800 0,2471 0,4637 0,4914 0,1331 0,0477

0,7000 0,0000 0,0000 0,0000 0,6590 0,2751

0,0000 0,7000 0,7000 0,0000 | -0,0005 | -0,1414

0,2182 -0,0049 0,3000 0,8682 0,3292 | -0,0138

0,0001 -0,0006 | -0,3391 0,0039 0,0085 0,9407

Tadauua 2. MaTpuna Z—u3MeHYuBocTell Yme
Ne yl y2 y3
1 1,9786 0,3821 0,9635 0,7371 0,1588 | -0,0558
2| -0,4788 1,6802 0,7221 | -1,6702 | -0,0404 0,0343
3 -1,979 1,3167 0,6828 1,6211 0,0599 | -0,0283
41 -0,9992 -0,3246 1,3935 0,1588 0,0418 0,1302
5] -1,7576 -1,119 | -1,7358 0,5762 0,1137 | -0,0708
6 0,5668 1,7191 -1,56 0,4595 | -0,1424 | -0,0792
7] -0,7528 -1,1993 0,7484 0,4693 | -0,1509 | -0,0939
8 1,5925 -1,0871 0,9902 0,036 | -0,1148 | -0,0987
9 1,7682 -0,5339 | -0,6371 0,1829 | -0,0575 0,1971
10 2,5918 -0,1351 | -0,4692 | -1,4516 0,1231 | -0,0841
11 0,5246 -0,1743 -0,841 0,6081 | -0,0037 0,149
12 | -3,0552 -0,5246 | -0,2574 | -1,7272 0,0127 0,0002
0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
2,918795 | 1,020383 | 1,020383 | 1,020363 | 0,009998 | 0,010001
Tadauna 3. Marpuna Z—u3MeHYUBOCTel Zms

Ne z1 z2 z3 z4 z5 26
1 0,5141 -0,9825 | -1,1507 1,0276 | -0,9325| -0,3241
2 0,2349 0,5634 1,3218 0,2037 | -0,8749 0,0981
3 0,9382 0,4848 | -0,0353 0,4453 0,7606 0,4896
4 -0,021 -1,6753 | -1,3146 | -0,3187 | -0,7213 0,1137
5] -0,3051 0,5253 1,1617 | -0,0414 | -0,7706 -0,155
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6| -12721| o04916| 11284| -1574| o1981| 03746

7| 00135| -0418| -06879| -04142| 04178| 03035

8| 06234| 14912| o09745| o07851| o06851| -02807

o| op5111| -04638| -1,7501| 1,386 | 05431 -0,6984

10| 11776 | 07487 | 04815 -1,3097 | 15692 0,118

11| 0925 22844| 15281| 12623| 1122| -0283

12| -09549| 30497 | -1,6575| -1,4519 | -1,9965 | 0,4796

0,0000 | 0,0000| 00000 00000 00000 0,0000

0,559256 | 1,877935 | 1,435289 | 1,000181 | 1,001085 | 0,126196

Tadanua 4. MaTrpuna y—u3MeHunBocTeil Yms moka3artesieii HMuIKa rocyaapersa (yl,y2,y3):

Ne yl y2 y3
5] -1,7576 -1,119 | -1,7358
6 0,5668 1,7191 -1,56
11 0,5246 | -0,1743 -0,841
9 1,7682 | -0,5339 | -0,6371
10 2,5918 | -0,1351 | -0,4692
12 | -3,0652 | -0,5246 | -0,2574
3 -1,979 1,3167 0,6828
2| -0,4788 1,6802 0,7221
7] -0,7528 | -1,1993 0,7484
1 1,9786 0,3821 0,9635
8 1,5925 | -1,0871 0,9902
4] -0,9992 | -0,3246 1,3935

Busyanuszanusi 3HaHuii 0 rocygapcrBe ¢
AUKTATOPCKOH GopMoii peskumMa BJIacTH

Ha pucynke 3 Bu3yanu3upoBaHa B3auMHas
JMHAMHKa MepeMeHHbIX Z2, z3, Y1. OTKIOHeHus OT
Hy1t (Z  —M3MEHYMBOCTH, Y-M3MEHYMBOCTH)
n3MeHsoTcs B uHrepsane (-3.5;2). I[Ipn MoHOTOHHO#
BO3pacTaloIe AWHaMHUKEe Y-u3MeHuuBoctH Y1
BJIMSIOIINE HA Hee 2 TUHAMHUKH Z—WU3MEHYHBOCTH Z2,
z3, uMest Onuskue 3HaueHus (Ziz, Zia), i=1,...,12,
CHJIBHO OTKJIOHSIIOTCSI OT Hyis: 9 (u3 12) 3HaueHui
(zi2, zi3, yil) orpunarensHbl. PaKTOp IUKTATYPHI:
NPUHYXKJICHHE  CO  CTOPOHBI  JWUKTaTOPCKOTO
rocyaapctBa cMci(y1)=«IIpuHYXIEHHE CO CTOPOHBI
roCyIapcTBay 31ech Ooliee BRIpaykeH OoJiee CHIIBHO,
4yeM B APYrux quarpammax. BugHa aciMMeTpUYHOCTD
pachpejeneHus 3HaYE€HU (Zig, Zi3, Yil) (mokasaTesei
HaceJeHHs ITPH JUKTAType) OTHOCUTEIBHO TOUKH 0 Ha
BepTUKaNbHON ocHu. Jltogell mnpenMyliecCTBEHHO
NPUHYXKJae€T IUKTAaTOPCKOE TOCYAApCTBO, 3TO
WUTIOCTPUPYIOT ~ OTpUIlAaTENbHbIE 3HA4YEHUS Ha
rpadyKax: BEINVIIANT Ha CIEHE - FOCYIApCTB TSHET
Jozei.

Ha pucynke 4 Bu3yanu3supoBaHa B3aUMHas
JMHAMHKA TIepeMeHHbIX Z1, z4, y2. OTKIOHEeHHUs OT
Hyn1 (Z  —M3MCHYMBOCTH,  Y-W3MEHYHBOCTH)

u3MeHsoTces B uHTepBatie (-2;2). [Ipy MoHOTOHHOM

BO3pacTarouiei

JTMHAMUKE

Y-U3MEHYMUBOCTH Y2

BIIMSIIOLINE HA Hee 2 TMHAMUKH Z—H3MEHYHBOCTH Z1,
Z4, umerorT Onuskue 3HaueHws (Zii, Zi), i=1,...,12,
c1a00 OTKIOHSIOTCS OT HYJISL: 6 (13 12) 3HaueHu# (Ziy,
Zis, VYi2) otpunarensHel. DakTOp  AUKTATYPHI:
NPUHYXKJICHHE  CO  CTOPOHBI  JIMKTATOPCKOTO
rocymapctBa  cMci(y2)=«IaBJe€HHE CO CTOPOHBI
roCyJIapcTBa» 37eCh MEHee BBIPAKEH, YeM B JPYIHX
JarpaMMax. Buana CUMMETPUYHOCTh
pacrpee/ieHus 3HaueHui  (Zi1,  Zia,Zig,Yi2)
(o3mopoBistONMX 0NN TOKasarenedt (Zi1,Zia, Zis)
Opd  JUKTaType)  OTHOCHTENbHO  TOYkKH 0
(6ezpa3nmuumsi) Ha BepTHKaNbHOW ocu. Jlrozed,
03JI0POBJISIOIINXCS, TIPEUMYIIECTBEHHO 3aCTaBJISIOT
npu  JUKTaTopckoit  ¢opme  Biacty, 3TO
WIUTIOCTPUPYIOT MEHee BO3pACTAIOIINe JAWHAMHKA
nokasarenei (Zi1,Zis,Zi,yi2) Ha rpadukax Pucynka 4
M0 CPaBHEHUIO C JUHAMHKAMH [OKa3aTelei
(zi2,zi3,yil) Ha rpadukax Pucynka 3. Ha Pucynka 3
BUJIHA aCHMMETPUYHOCTh PACIIPEICNICHNS] 3HAYCHUI
(zi2,zi3,yil), na  Pucynke 4 - CHMMETPUYHOCTb

pacrpezeneHus 3HAYECHUN (Zi1,Zia,Zi6,Yi2).
T'ocynapcTBeHHBIH IUIaH ~ MEpPONpPUSITHI no
O3[0POBIEHHIO  JIIOJEH JKECTKO  CcOOMIomaeTcs:

Philadelphia, USA

447

2 Clarivate
Analytics indexed



ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco)=7.184  OAJI (USA) = 0.350

MemrarIux (HakTOpoB 31eCh HET — CMEIICHHS B
obnake To4eK (Zi1,Zis,Zis,Yi2). CoBceM Apyroe Mol
VBHIUM HIKE TIPH BU3YAITM3al[MHd UICHTHYIHBIX MO
CMBICIIAM TOKA3aTeliel, MPUCYIIUX T'OCYAapCTBY C
JIEMOKPATHIECKOM (hOPMOil pexkuMa BIaCTH.

PucyHox 5 mokaspiBaeT B 00mEM TaKylo
KapTuHy, urto u Pucynox 4. Toneko umeem
MHTEPIIPETALUI0 110 UHBIM acreKTam
He0300posAIOWUX TIIONEH ToKasaremaM  (Zip,Zis,
Zis,Yi2) Jlaer TaKxKe ACUMMETPUYHOCTh
pactpeneseHus 3HaUYCHUM (Ziz,Zi3, Zis,Yi2).

1,50

-0,50 5

-2,50

yl

y2

y3

Pucynoxk 1.

/

v

z1 z2 z3

z4

z5 z6 y3

Pucynoxk 2.
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T'ocypapcTtBo ¢ aemokparnueckoi (opmoii orpaxkas  (akT: «dem OonpIle  MPOH3BOTUT

pe:KuMa BJIACTH

Pexum ¢ meMokparthdeckoil Gopmoit Biactu
rocyJIapcTBa YIOBJIECTBOPSET OAHOMY U3 CIEAYIOLINX
NPU3HAKOB  JIEMOKpaTHW: Ha3HaYCHUE JIUICPOB
YIpaBiIsieMbBIMH WMH JIOJbMH HPOUCXOJHUT ITyTEM
YECTHBIX W COCTA3aTeNIbHBIX BbIOOpOB. Hapon
SIBISIETCSI €MHCTBEHHO JIETUTHMHBIM HMCTOYHUKOM
BiacTH. JIFoI1 OCYIIECTBISIIOT CaMOYITIpaBJIEHHE paIy
o0rIero 6yara M yIOBJIETBOPEHHS OOIINX HHTEPECOB.

OTO CIIOBECHOE ONMCAHWE 3aCTaBII€T HAC II0
HOBOMY OCMBICIBITh PAaCCMOTPEHHBIE BBIIIE (I C
TUKTaTOPCKOW (POPMBI peXMMa BIIACTH) HCXOIHBIE
JlaHHble. MBI TPOBEJIM JOCTATOYHOE HCCIIEJOBaHKE
3HaueHUH KoddduimenTor  (z,y)-Kopemsnuid U3
NpPeXHEH  CMBICTIOBOM  MO3aWKH  MHIHUKAaTOPOB
HaJIN9Us (BBEICHHBIX HAMH BBIIIE) 3HAHWM.
Pacripenenenue 3nadenuit kosdunmeHros (z,y)-
KOpe/sIUA ~ HMHOE,  MOXHO  yTBEpXKZarb  —
IIPOTHBOIIOJIOKHOE.

OtrcytctBue mpuHy)aeHUS (Y1) CO CTOPOHBI
rocynapcTBa K Om3Hecy (zp) UHCIIEHHO BBEIPa3uM
yepe3 HyleBoe 3HaueHue Kodpouuuenra (z,y)-
KOpensiuu: corr(zz,y1)=0.0. Bblle MBI Ha3HAYKIH
3HadeHHe JToro Kodp¢ummenta  paBHEM (.68,

OPOAYKIHUIO OU3HEC, TeM MeHblIe mpuHykaaet (Y1)
rocyaapctBo.  3HaueHHWe corr(zs,y1)=0.1 oTpaxkaer
cnabyo  IpUHYXJaomyl  (QyHKIUIO (Y1)
JIEMOKPATHYHOTO TOCYyJapcTBa Ha BHEIIHIOWN H

BHYTPCHHIOIO TMOJHUTHKY (Z3), W00 pHIHOYHEIE
(akTOppl  CHJIBHO  PETYJIMPYIOT  BHEIIHIOID |
BHYTPEHHIOIO MTOJTUTHKY (23). 3HadyeHue

corr(z1,y2)=0.0 oTpaxaer OTCYTCTBHE AABICHHUS CO
CTOPOHBI IEMOKpPAaTHYHOrO rocymapctBa (Y1) Ha
monei.  3HaueHme  corr(zg,Yy2)=0.0  oTpaxkaer
OTCYTCTBHUE JIABJICHHSI CO CTOPOHBI JAEMOKPATHYHOTO
rocymapctia (y3) Ha Typu3M (GE3BH30BBIM BBE3T U T
Im.). 3aMeTHyo IpUBJEKaTeNbHOCTh  (Y3) B
JIEMOKpPaTUYHOM TOCYJApCTBE HWMEIOT KyJIbTypa U
Tpaauuuu (Zs, My3eH, TeaTpbl, My3blKa U T I1.). DTOT
(akT B Hamied MOJEIM OTPaKaeT BEIUYMHA
corr(zs,y3)=0.4. Tlo cpaBHEHHIO C KyJIbTYpOH,
TpaIUIUSIMU (Z4) SKCTIOPTHBIC OPEH/IBI (Z5) B TYPHU3M
(ze) sBusrorTcst (B Hamiel  MoJenIHM) — MEHee
npuBiekaTenbHbIMU (Y1)  (daxkropamMM  UMHDKA
JEMOKPaTHIHOTO rocyJaapcTaa rocyaapcTBa;
corr(zs,y3)=0.1, corr(zs,y3)=0.1. = CpaBHuUTeNbHAS
Tabyinia 4 HarJIAIHO TIOKa3aH KOHTPACT B ITUGPOBIX
MO3HIMSIX (MMUKA) TUKTATYPhI U IEMOKPATHH.

Tab6auna 5. HaznayeHHBbIe JKCIIEPTOM HHIANMKATOPHI NPUCYTCTBHS 3HAHUM

C21 C31
Juxrarypa 0,68 0,7
C21 C31
Jlemoxparus 0 0,1

C12

C12

B pesynbrare pemenuss OnNTUMHU3AIMOHHON
3amauu 2 MBI MOJTYYHIIA IPYTHE 3HAUCHUS «BECOB) U3
Matpuibl Ces. Tak xak (=3, TO MBI MOXKEM HallTH
CMBICIIBI TOJBKO 3-Xx Y-mepemenubix Y1, y2, y3.yl.
HM3Bi1e4eHHbIe N3 MOJICIIN HOBBIE 3HAUS CJIC/TYIOLIHE.

CMBICTIOBOII ~ MO3HArOmUN  (KOTHUTHBHBIH)
aHaM3 KOHCTpyHpyeT ¢pa3dy Ui CMBICIa Y-
nepemenHoit Y1 B Buge cmbica(Yil)=«npuHyXICHHE
(y1) mrozeit (z1) Kk TIPOM3BOJACTBY KaueCTBEHHBIBIX
M3JICUA Ha DKCIOPT (IKCIOPTHBIX OpeHIoB (Z5)».
[Ipu sToM «Becy (cuia) MPUHYKICHUS JIFOACH Oomee
3ameTeH W paBeH c¢l1=0.7867, a «Bec» (cuia)
MIPUHYKJCHNS IKCTIOPTHBIX OpEH/IOB MEHEe 3aMETeH
nu pasen c51=0.5741. Hnst (hopmybr
y2=0,9795*72+23*0,2015 CMBICIIOBOI MOPTPET €€
CMBICIIOBOTO YPaBHEHHUS CIICAYIOMINH.

CwmbICiIOBOIT  TO3HAOUMK  (KOTHUTHBHBIN)
aHaM3 KOHCTpyHpyeT ¢pa3dy [ii CMbIcia Y-
nepeMeHHoit y2 B Buie cMbIci(Yi2)=«chiIbHOE
Biusiaue (Y2) rocymaperBa (¢ «Becom» 0,9795) Ha
ousHec (z2) wu cnaboe BiausHUE (¢ «Becom» 0.2015)
roCy/IapCTBa Ha BHEIIHIO M BHYTPEHHYIO MOJUTHUKH
(z3). D10 mokassiBaeT MeHbIee (B 5 pa3 MEHbIIE)
BJMSHUE TroCyJnapcTBa, Oosiee cuwibHoe (B 5 pa3
OoJpIIIe) BIVSTHAE OKA3bIBACT KPYITHBIN OM3HEC.

Ce2 C43 C53 €63
067 0,7 03 07 03
Ce2 C43 C53 Ce3
0 03 01 01
Host (hopmyJibl

y3=23*0,9434+24*0,3000+25*0,1000+26*0,1000
CMBICIIOBOM TOPTPET €€ CMBICIIOBOTO YpaBHEHHS
CJIEe LY FOIIMH. CMBICITOBOM [IO3HAIOIINN
(KOTHUTHBHBIN) aHaM3 KOHCTPYHpYeT ¢pasy s
CMBbICJIa y-nepeMeHHON y3 B BUJIE
cmbici(yYid)=«npusnekarensibie (Y3) i TypuCTOB
(z6) BbICOUalilIMe KauecTBA KyJNbTYp M TPaJUIMil
(z4), xoporirie KagecTBa SKCIIOPTHBIX OPEHIOB (25).
D10 pe3ynbrarT pemeHus ONTUMHU3AUOHHON
3amaum 2, A nepen pemenuemM O3 2 Mbl Ha3HAUMIH
9KCIIEPTHBIM IyTeM 3Ha4eHUs 9 HHAMKaTOpam
M3BECTHBIC 3HAHUS 00 OTCYTCTBUH CBsA3€H B Iapax
MEepeMEHHbIX. OJTH  SBISIIOTCS  XOPOIIMMH U
OOIICTIPUHATEIMU  CBOMCTBAMH  TOCyAapcTBa  C
JIEMOKPAaTHIeCKOi (popMOif perknMa BIACTH.
Hasnayennsle 3Hanust ciuenytomme. CBs3b
MexIy «Om3HecoMm» (z2) W rocBimsHHEM (Y1)
BBIpa3UM uepe3 3HaueHue koddouuueHta (z2,y1)-
KOpelsiiuu:  corr(zz,y1)=0. 3Hak IUIOC OTpaXkaer
OJTHOHAIPABJIEHHOCTh WX JEHCTBHH — 4eM Ooible
MPOU3BOAUT TMPOAYKIHUIO Ou3Hec, TeM Ooublie
rOCYZapCTBO B3UMAET C HETO CyMMY HaJOTOB.
corr(zz,y1)=0.0, corr(zs,y1)=0.1, corr(z1,y2)=0.67,
corr(zs,y2)=-0.3, , corr(zs,y3)=0.8, , corr(zs,ys)=0.7,
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771 1Bl (India) = 4.260
JIF =1500 SJIF (Morocco) =7.184  OAJI (USA)  =0.350
corr(ze,y3)=0.3 TIPUHAISKAT Tpymmam: BEIpaKaeT CHIy «Becay €  Z-TIEpEeMEHHOMH,

«OTHOCSIIMECS K WHAUBUIY» (Z1,Z4), (hMHAHCOBO-

MOJMTHYECKON  (Z3,22), WMHIDKEBBIE  (Z4,Z5,Z6).
CooTBeTcTBUE Ha3HAYCHHBIX OITO3HAHHBIX
uHAMKaTtopoB creayromee: €21=0.68; ¢31=0.7;
c12=0.67; ¢62=0.7; ¢43=0.3; ¢53=0.7; ¢63=0.3;
c21=0.1; ¢31=0.7; ¢12=0.2; c¢62=0.1; ¢43=0.5;

€53=0.3; ¢63=0.3.
Hudpouzamus 3Tux 6 mokaszaTeneii B paMKax

KOTHUTHBHO MO/ICIH (c MIPUMEHEHHUEM
«TEOPETHYECKOTO OCMBICTICHUS «MSICKOU CHIIBD) U3
crateii [1,2]) mO3BONMMIO TIO3HATh B3aWMHBIC

MUHAMHAKHA 3aBUCHMBIX IIOKa3aTeliel, 3TUM MBI
pasBuBaeM Teopuo. «OObIYHAS MOJIETb TOHUMaHHUSI
3TOTO IpOoIlecca TaKOBa: BIACTh BHEPSET ceds B HAC,
U, OCJIa0JICHHBIC €¢ CHJION, Mbl HHTCPHAIU3YCM WA
NpUHUMaeM ee TepMHuHBl ...»[2,C.175]. «batiep
mpejylaraeT paccMaTpuUBaTh BIACTh B KauyeCcTBE
HHTEPCYOBEKTHON CUJIBI, [IpeICTaBIIAOLICH
WHCTAHIIUIO KOJUIGKTUBHOI'O  0€3-CO3HATEIBHOTO,
HaXOJSLIYIOCST  BHYTPH CaMoro cyObekra W
YCTaHABIMBAIONIYIO €r0 HICHTHIHOCTHY [2, C.175].

[IpencraBnsercs NPUHOUMUAIBGHO — BaXKHBIM
paccMaTpuBaTh  «OJHOIPHUOOPHOE»  M3MEpPEHHE
mokazareist. Harmprmep, moka3aTens <« MOKHO
U3MEpATh 1O pa3HOW IIKaJle € MUX EIWHUIIAMHU
W3MEPCHHUsS: KOJIWYECTBO, IUIOTHOCTh HACEICHHUS,
PEUTHHI CTpaH MHpa 10 YPOBHIO Pa3BUTHS JIOJIEH
(Human Development Index). [ToaToMy MBI TOTKHBI
UCIIOJIb30BATh OJIHY CIAMHUILY HU3MEPEHUS
(MeTpu3yeMoro rmokasareisi, 3HA4YCHHsS KOTOPOro

pearupyroT  Ha  HU3MEHSIOIIME  BO3JICHCTBHS,
MPUHYKIICHUS, BJIMSIHUS/ IaBIICHUS u
MPUBIEKATEIPHOCTH) Ui omHOro (W3  9-Tm

paccMaTpuBaeMbIx) nokasarensd. K ojgHolt rpaHu 6-
rpaHHuKa AHXONbTa (HE O6-yrompHHKA!) MOXET
NPUHAUICKATh  HECKOJNIBKO  IIKall ~ M3MEPEHHs
nokazatesst. Ho MblI BBIOMpaeM TONBKO OJHY LIKaLy
M3MEpPEHUsl U3 KaxJO0H IpaHu, Hanpumep, Ha 1-oif
rpaHd €AWHUIIA U3MCPCHUA ITOKa3aTciid MMECT UM
«ludiy, HO MBI MoOmenHMpyeM ero 0Oe3pasMepHBIC
CTaHJapTU30BaHHBIC 3HAYEHHWS -  Z-3HAYCHUS.
Be3pa3mepHbIe BeTHINHBI MOKHO YMHOXKATh\ICIIUTB,
CKIIa[IbIBATh\BBIYUTATh, YTO IO3BOJSICT  HAWTH
snayeHuss CBoOoja BeIOOpa y Hac mMmeercs, HOO
TEOPETHYECKH MMEEM HECKOJIBKO IIKall M3MEpeHHs
MOKa3aTeJIsi, COOTBETCTBYIOIIETO CBOCH I'PaHH.
CyMMBI CMBICIIOB HMEIOT CO/IEPKATEIBHbIN
CMBICII, €CJIN ClIaraeMble CMBICIIBI COCTOSIT U3 CJIOB,
OTPaXAIOMMX CMBICTBI  (OJHOTO CMBICHA, 2-X
CMBICIIOB MWJIM BCEX YYacTBYIOIIMX B Qopmyie
CMBICIIOB) Z-TIepeMeHHBIX. [loaTomMy MoxHO Oyner
KOTHUTHUBHO «00BEMHUTE» B OIHY (pasy,
OTpaKkarollyto cMbIca Y-iepeMeHHo. Ho B Hameit
KOTHUTHUBHOM MOJENM MBI HMMEEeM JEeJI0 C
0e3pa3MepHBIMU YHCIaMH, MO0 MBI MOJEIHPYEM
CTaHAAPTH30BAaHHbIC 3HAYCHHS BEIWYMH, paBHbIC
Yii=Zi1*C1j+ZioCaj+Zi3C3j+ZiaCsj+ ZisCsj +ZisCsj. JIMHEIHHASL
(opmMa  3aBHCHMOCTH  Y=Z*C  KOJHMYECTBEHHO

YMHOXKEHHOTO Ha 8e1UyUHy CIAHOapmMu3upo8anHHoll
UBMEHYUBOCMU NepeMenHOl Z: 4eM OOJIbIle «BECH
¢>0 Zz-nepeMeHHOH, TeM OoJjblle OTKIOHAETCS
BEJIMYMHA Y-TIepeMEeHHOM (Y=Z*C) OT HyJIsi— BIE€BO OT
0 (mmpu z<0) i BrpaBo ot 0 (mpu z>0). Uem Ommke
3HaueHne Z k 0, TeM MeHble U3MeHseTcs Y-
nepeMeHHast (ee i-0e 3Ha4YeHHE BBIYUCISCTCS IO
bopmyne Yij=zi1*Caj+ZiaCoj+ZisCsj+ ZiaCaj+ZisCsi+Zi6Cs),
a  3HAKONIEPEMEHHBIA P  TAaKUX  3HAYEHUH
Yii=Zi1*C1j+ZioCoj+Zi3C3j+ZiaCsj+ZisCsj MOXKET IOKA3aATh
HUBEJIHMPOBAaHWE JMHAMUKU CTaHAapPTH3UPOBAHHON
n3MeHuInBOCTH (Y-niepemenHoit) Nej. HuennpoBanwue
O3Ha4yaeT CTa0WIbHOE pa3BUTHE IMokaszatens. Hama
j-ast z-mepeMenHast Zj (BIMSIONIAs Ha Y) TAKOBA YTO €€
3HA4YEHHs TOKE 00pa3yloT 3HAKONEPEeMEHHBIH psif,
CyMMa OTPHLATENbHBIX CJIaraéMblX paBHAa CyMMe
HOJIOKHUTENBHBIX craraeMbix: (1/m)*(zyj+...+2Zmj)=0.
Kaxoii z-nmepeMeHHON Npucylle HHIUBHIyaIbHAs
Z-U3MEHYMBOCTb, @ J-asi Y-M3MEHYHMBOCTb paBHa
JUHCWHOW KOMOMHAIMK 6 WHIUBUIYaJIbHBIX Z-
W3MEHUYUBOCTEN  Zi1,Zi2,Zi3,Zi4, Zi5, Zi6 6-tm  z-
HepeMEeHHbIX 71,22,23,24,Z5,Z5, puYeM z-
M3MEHYMBOCTH «H3MEPSIOTCS» M>6 pas, i=1,....m, i-
HOMEp W3MEpEHUs, paBHBIH HOMEpPYy MOMEHTa
BPEMEHU  «U3MEpeHus»  3-X HoKasarenen
KOHKYPEHTHON MJICHTHYHOCTH CTPaHBI.

Henp nHamero 1udpoBOro MOIETHUPOBAHHUS —
TNICEBJOPEaNbHbIE IWMHAMUKN JAHHBIX U aJeKBaTHbIC
UM MOJICJIbHbIE HEU3BECTHBIE 3HAYEHUS MapaMeTPOB
(u3BecTHBIX ~ KOO((GUIMEHTOB TAPHBIX  CBsI3eH)
B3aUMOCBSI3eH Z-N3MEHYMBOCTEH, BIICPBBIC
OOHapy)XMBaeMbIX  (YUCICHHO W  BHU3YyaJbHO)
B3aWMHBIX JIMHAMHK 3 Y-N3MEHYHBOCTEH
SMIIMPUYECKUM KBa3UpeaJbHbIM B3aUMHBIM TpPEH/aM
6 mokazaTenedl HAIMOHAIBHOrO OpeHIMHra U 3-X
NoKazaTeaell KOHKypeHTHOH HAEHTHYHOCTH CTpPaHBI

(TpuHYXICHUS, BITUSTHUST/ IABJICHUS u
[PUBJIEKATEIbHOCTH). [Ipy BU3yanu3aiuu JTUHAMHK
MOJIEITbHBIX HW3MEHYHMBOCTEH (peabHBIX

W3MCHYMBOCTEH HE CYIIECTBYET) MBI JOJIKHBI
YBUAETh pa3Hble Hauana JJii MOMEHTa BpEeMEHH
HACTYIJIGHUs HHUBENIUPOBaHUS 3-X  IOKa3arelel
HMPUHYKICHUS, BIIMSTHUSI/ JABJICHUS u
MPUBIIEKATEIPHOCTH. MBI MOIENHPYEM BEIUYHHY
CTaHJAPTU3UPOBAHHON H3MEHYHBOCTU Z: ueMm
Oonbmie «Becy c¢>0 z-mepeMeHHOU, TeM OOJbIIIe
OTKJIOHSIETCS BEJIMYMHA y-TiepeMeHHOH
(«npunyxaeHus») oT HyJIss— BieBo or 0 (mpu z<0)
w BrpaBo oT 0 (mpu z>0). Pasnuaneie n3mepeHus
«CWJIBI» B COBPEMEHHOM Mupe (NpHHYXJICHUS,
BIMSHUS/ABICHUS W I[PUBIEKATEIBHOCTH) €
MO3ULUMH WX HEOJWHAKOBBIX 3HAYEHWUM IUCIIEPCHii
WIA XOTA OBl COIMOCTaBJICHHE 3HAUYUMOCTH TPOEK
3HaueHUH aucnepcuid. MoaenupoBaHue Ipu TPoWKe
3HAYEHUH NUCNepCUid B 3aBUCUMOCTH OT OTHOLLICHUN
UX BEJIMYMH AT CBOW AWHAMWKHU BBIIICHA3BAHHBIX
MO/IEJIBHBIX U3MEHUNBOCTEH. 1IM COOTBETCTBYET CBOS
COBOKYITHOCTh JMHAMUK 6 roKazaTenen
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771 1Bl (India) = 4.260
JIF = 1500 SJIF (Morocco) =7.184  OAJI (USA) =0.350
HAIIMOHAJIFHOTO OpeHaWMHra W 3-X  IOoKa3aTenei Becomblii «Bec» Ckj=COIT(Zk,Yj) (kak KodhduuneHt

KOHKYPEHTHOW HAEHTHUYHOCTH CTPAHBI, T € KaXA0H
COBOKYITHOCTH MOXHO IIOCTaBUTh B COOTBETCTBHE
CTpaHy C pa3sBUTON 3KOHOMHUKOH, ¢ pa3BUBaroILEics
9KOHOMHUKOM.

Kak ynpaBnsTh ympaBisiOIMMA MOKa3aTEIsIMU
uMupKa rocyaapersa (Yi,Y2,Ys)?

Wx xommdecTBO paBHO 3, a B MareMaTHYECKON
MOJIEJIN CyMMa JUcIepcuii 6 Y-epeMeHHBIX Y1,Y2,Y3,
Va,Y5,Ys paBHa 6. 13 HUX mepBeie 3 mucnepcun (X
nons mpeBbimraer 90%) MCHonb3yloTcs B MOZENH,
ocTalbHbIe 3 OUCIEPCHU — HX JONS NMPEHEOPeKUMO
Majga, HE WMEIT COJEPXKATEIbHOIO  CMBICIA.
CrnenoBaTenbHO B MOJEIH MOTYT IPUCYTCTBOBATh
ko duIenTsI(Z,Y)-KOppesiuii JUISt nap
(empica(X),embici(y)), rae cMbici(X) e {connabHble,
MOJIUTHYECKHE, KyJIbTYpHBIE, JKCIIEpTHBIE };
cmbicn(y) e{upuHyXIcHNA, BINSIHUS/MABICHUS H

MIPUBIICKATCILHOCTH } .
Tpu  00OOIIEHHBIX  MOKa3zarenst  Oyaem
«paccMaTpUBaTh» KaK  Pa3IMYHBIC «IIPOSIBICHHS

n3mMepsienoit «cuibsly (ITHMC) B coBpeMeHHOM MUpe»:
IIPUHYX/ICHHS, BIUSHUS U IPUBIICKATEILHOCTI [1].
(«/bx. Hail Bblienua NpUHYXKICHHE, BIUSHUE HU
MIPUBJIEKATEIBHOCTh B KAadeCTBE PABHO3HAYHBIX
n3MepeHuit cuiel» [1]).

B mameii monenu 3aduKCHpyeM COOTBETCTBHUS
HUMEH-CMCIIOB  Y-TIEPEMEHHBIX U  IIPOSIBICHUS
H3MEpPSICNON «CHUIIB» B COBPEMEHHOM MHPE»:

- ums-cMci(y1)=«npuHYKIEHHE CO CTOPOHBI
rocy1apcTBay;

-uMs-cMcI(Y2)=«BIUSHUS/  JaBlie HHAA  CO
CTOPOHBI T'OCYIapCTBAY;
-uMA-cMci(Y3)=«IpUBIEKaTelb ~ HOCTH  CO

CTOPOHBI T'OCYIapCTBa».

Ilonaraem, 4YTO, COOTBETCTBYIO LIHME 3TUM
nokaszare JsiM umena-cmciu cmen(yl), cmcen(y2),
cMmci(y3) SIBJISTFOTCSI CEMaHTHYECKUMHU
HIepEeMEHHBIMU.

CyIecTBOBaHUE PEAILHOTO CMBICTA Y KaXIOH
(13 3-X) BBIJCIIEHHOW CEMaHTHYEeCKOH IMepEeMEHHOM
cmen(yl), cmen(y2), cmen(y3) SIBJISICTCS
HCOGXO}II/IMLIM YCI10BUEM JIIsL CYyII€CTBOBaHUA
YUCIIOBBIX 3HAUeHWH Y-mepemeHHBIXx Y1, Y2, y3.
OTCYTCTBHE PEaJbHBIX CMBICIIOB Y CEMaHTHUCCKHIX
nepemeHHBIX cMci(Y1), emcn(y2), cmen(y3) o3Hagaer
OTCYTCTBUC MOJICIBHBIX 3HAUCHWA y 6-Tm z-
MepEeMEeHHBIX Z1,22,Z3,Z4,25,26. OTCYTCTBHE peaTbHBIX
CMBICIIOB Y CEMAHTHYECKHUX TepeMeHHbIX cMmci(yl),
cmen(y2), cmcen(y3) o3HadaeT Oe3CMBICIICHHOCTD
MOJICIIUPOBAHMS 3HAUYCHUH SIIEMEHTOB MAaTpHI] U3
MAaTPUYHOTO PaBEHCTBA Yme=ZmeCes M MATPHUHBIX
paBeHCTB U3 Mojenei. be3 cMbICIeHHBIX 4ucen B
mozaenu XotesmuHra-Kanatayoa Her. Cwmbica
Ka)X/I0M BBIJICJICHHOW CEMaHTUYECKOW MepeMEeHHOMN
PaBEH CyMME CMBICIOB BECOMBIX Z-TICPEMCHHBIX.
Becombie  z-mepemenHble (M3  MHOXeCTBa  {
71,72,73,24,75,Z6} ) UMCIOT «BECA», PABHBIC 3HAUCHUSIM
3aMETHBIX 3JIEMEHTOB Ckj=COITf(Zk,Yj) Marpuibl Ceg.

KOPPEJSALUKN MEKIy j—oi Y-niepeMeHHoi u K-oii z-
MEPEMEHHO ) YMHOKAETCSI Ha M3MEHSIMBOCTD Zik K-0ii
Z-TIEPEMEHHOH €O CMBICIOM  K-0il Z-mepeMeHHOit

cmea(zk).  Cymma MPOU3BEACHUN  CMBICIOB
W3MEHYMBOCTEH  Z-TIepEMCHHBIX Ha  BeC  Z-
[IEPEMEHHOM.

Ecmun He momydaetcst (u3-3a paszgerncHus Ha 4
THIAa CMBICIOB 6 TIIOKa3areynedl WMHPKA CTPaHbI)
KOHCTpyHpoBaHHE (pa3bl CMbBICIa M3 CMBICIOBOTO
ypaBHCHHUS cmeici(yl)= cmbica(z1l)*cll+
CMBICI(Z2)*C11+. .. +CMBICI(Z6)*C1, TO HAXOIUTCS
pELICHHE CHUCTEMbl CMBUIOBBIX YPaBHEHHH € 3-Ms
HEM3BECTHBIMU  CEMAHTHUECKHMH  II€PEMEHHBIMH
cmen(yl), cmcn(y2), cmcu(y3), s KOTOPHIX B
paBoi YacTH  ypaBHCHHUS MIPUCYTCTBYIOT
BBIZICJICHHBIC CJIaraéMble - CBOM W3BECTHbBIE Z-
CMBICIIOBBIE ~ IIEPEMEHHBIE  C  BBIJCICHHBIMH
«Becamm». [loatomy Juii  rocynapcra c
JHMKTaTOPCKON (popMOi pekrMa BIACTH Mbl CMOTIIH
HIDKE HaWTH  pEUIEHHWE CHUCTEMbl  CMBIJIOBBIX
YpaBHEHUH BUJA C M3BECTHBIMU Z-CMBICIOBBIMH
NepeMEHHbIMU C 0OoJiee 3aMETHBIMH BBIJICJICHHBIMH
«BECAMU»:

BMmecTo  Ha3HAueHHBIX  OKCIIEPTOM  JUIs
JIEMOKPaTUYHOTO rocyaapcTBa 3HaueHU I
K03 purmeHToB (z,y)-Kopemnsiuit {c43=0,3,
¢53=0,1, ¢63=0,1} (cMBICTBI Z-IEPEMEHHBIX C
HoMepamMu 4,5,6, COCTaBIAIONINE 10 MHEHHUIO
JKCIepTa CyTh IPHUBIIEKATEILHOCTH JIEMOKpPATHH)
MoOJeJIb BBIYMCIIUIIA JIOTIONHUTENBHO (TI03HAja elle
OJIMH CMBICI) CBOU (MOIXOISAIINE ISl JEMOKpPATHH)
NPUMETHBIE JUIsl JIeMOKpaTHM Habop 3HAa4YCeHUi
kodpunueHToB  (z,y)-kopemsauuit  {c33=0.9434,
c43=0.3, ¢53=0.1, ¢63=0.1} (HanuIa CMBICIEI Z-
epEMEHHBIX c HOMEpaMu 3,4,5,6).
JlononHuTEIbHBIM ¢axropom, OTIO3HaHHBIM
MOZEIIbIO, SABIseTCS cMbIcT Ne3 ¢ O4eHb BBICOKHM
«BecoM  ¢33=0.9434y»: cmbICa(Z3)=«BHEIIHIS |
BHYTPEHHsIsI ~ HojuTMKa (B T.4.  KayecTBO
TOCYIApCTBEHHOTO YIIPABICHHSA)». DTOT (HaKTOp MpH
JMKTaType HE BXOJUT B KayeCTBE CJIaraeMoro
(cMOTpuUTE BBINIE) B CMBICH, CKOHCTPYHPOBAHHBIN
BBIIIC: CMBICI(Yi3)=«TOCYIapCTBO HMECT HMMHIK
MPUBJICKATEIBHOCTH: OHO COOJIOJAeT Ha JIOJKHOM
YPOBHE TOJIBKO 5 KpUTEpHEB HAIMOHAIBHOTO
OpeHnuHra (MMUIKA CTPaHbI), KPOME KPUTEPHS Z3».

Wrtak, mis rocymapctBa ¢ JIEMOKPATHYECKOU
(hopMoii pexxrMa BJIIACTH Mbl CMOTJIM HAWTH PEIICHUC
CHCTEMBbI CMBUIOBBIX ypaBHEHUH BUJA:
cMbIci(Yi1)=cMbIci(Zi1)*0.786 7+cmbici(ziz) *0.1000+
cMBICI(Zia)*0.2036+cMbici(Zis)*0.5741;
eMbIci(yi2)=cMbici(zi2) *0.9795+ cmbicn(ziz)*0.2015;
embici(y3)=cmbici(z4)*c46+cmbicn(z5)*c53+
cMBICI(Z6)*Ces.

Busyanu3zauusi 3HaHuUil 0 rocyjaapcrBe
AeMOKpaTH4eckoil ¢popmoii pexxnmMa BIaACTH
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ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland) =6.630

. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
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Ono3HaHHasT MOJENBI0 3aBHCHMOCTH y- BHEIIHIOIO ¥  BHYTPEHHYIO IIONUTHKH  (Z3)».
nepeMeHHoit Y1 oT GosbIIoro KojauyecTBa (PaBHOTO MopenbHO — MOJy4eHHast mocie  pereHus
4) zZ-riepeMeHHBIX Z1,23,24,Z5 C 3AMETHBIMU «BECAMI) OntuMmuzanonHo 3amaun 1 He3aMmeTHas cuila
€11=0.7867, €31=0.1000, €41=0.2036, c51=0.5741 (cu1=corr(z1,y1)=0.0006 moKa3bIBa€T OTCYTCTBHUE

COOTBETCTBYET PEAIHsIM JIEMOKpPaTHH.

Ces3p Mexay «Om3HEcoM» (z2) IEMO-
rOCyapCTBeHHBIM BiHsHHEM (Y1= «») BBIPa3UM
Yepe3 3HaueHHe Kodhduimenta (Zp,Y1)-KOPEISIHH:
corr(zz,y1)=0.7. 3HaK IIJIFOC OTpa)kaer
OJTHOHAIPABJICHHOCTh WX ICUCTBUA — YeM OoJbIie
MPOU3BOAUT TPOAYKIUIO OW3HEC, TeM OoJbIe
rOCyAapCTBO B3MMaeT C HEro CyMMY HAJIOTOB.
CMOTpUTE 3HAYCHHS MOJCIBHBIX HHIUKATOPOB:
¢21=0,¢31=0.1, ¢12=0, c62=0, c43=0.3, ¢53=0.1, c3=0.1;
corr(zz,y1)=0.0,  corr(zs,y1)=0.0,  corr(z1,y2)=0.0,
corr(ze,y2)=-0.0, corr(zs,y3)=0.3, corr(zs,y3)=0.1,
corr(ze,y3)=0.1. >TH HHIUKATOPHI NPUHAIIEKAT K
TUIAM  «OTHOCSIIMECS K  HMHAUBULY»  (Z1,Z4),
(uHaHCOBO-TIONIUTHYECKOW  (Z3,Z2),  MMHJDKEBBIE
(Z4,25,Zs).

Hucnepcust 1-oif  y-nepeMeHHOH HanOOJbIIAs:
21=3.0024, cnegoBaTeNbHO CMBICH  1-0i y-
nepeMeHHoll HamboJiee BaK€H M HA Hee BIHUAIOT Z-
MIEpEMEHHBIE C 3aMETHBIMH «BECAMIDY:
yi1:Zi3*0,7867+Zi2*0,0000+2i3*0,1000+Zi4*0,2036+
2i5*0,5741+2i6*0,0001.

BblnenB  3aMeTHBIE «BEca» HMEEM HOBOE
CMBICIOBOE€ YpaBHEHHE C OIJHMM HEH3BECTHBIM
cMbicn(Yi1)=cmbici(ziy)*0.7867+cmbicn(zi3)*0.1000+
cMBICI(Zia)*0.2036+cMbIc(Zis) *0.5741 pu
M3BECTHBIX  CMBICTAaX  CMBICNH(Zi1),  CMBICI(Zi3),
CMBICT(Zis), CMBICI(Zis) 4-X Z-TIEpPEMEHHBIX Z1, Z3, Za,
zs. CMBICTIOBOE YpaBHCHHE COOTBETCTBYET CBOCH
MaTemarudeckoir mMoxaenu yi=zi1*0.0006+z;,*0.6800
+2i3*0.7000, 3mecs MOJIENTb CMOIENAPOBAIa 3HAUCHHE
«BEcay ca1 paBHBIM corr(zz,y1)=0.0,
€31=C0rr(z3,y1)=0.1, 4TO O3HAYaeT HE3aBUCHMOCTH
moael (CMBICT(Zi1)=«ITIOAN») OT «IPHUHYXACHUSI CO
CTOpOHBI ~ TocynmapcTBa». TakoBa  CKpbIBaeMmas
BJIACTBIO PO JIOIEHl B CTPYKType CMBICTa
nepemMeHHoON Yi. CMbICT — TIepeMeHHOH Y1 Temepb
paBeH  cyMMe 3-X CMBICIOB 3-X CMBICIOB Z-
NEepeMEeHHbIX: Z1, Z2, Z3, KOHCTPYHPYEMOTO U3
CMBICIIOBOTO paBeHCTBA CMBICH(Yi1)= CMBICH(Zi1)*
0.0006*cmpbici(zi2) *0.6800+cMmpbicn(ziz) *0.7000. c
3aMETHBIMH ~ «BecaMu» Cc11=  COrr(zz,y1)=0.0006,
C21=corr(z2,y1)=0.6800, Cz1=corr(zs,y1)=0.7000,
OTpaXXaIOIIMX 3aMETHO TECHYIO CBS3b Y-TIEpEeMEHHOM
y1 (OpUHYXIAOIIyI0 poiib TOCyIdapcTBa) ¢ Z-
NEepeMEHHBIMU Z1,Z2,Z3 (1y1s1 OM3HEca, MHBECTHIHH,
HMMUTPALMOHHOTO 3aKOHOIATEIBCTBA, JJIsl BHEITHEH
1 BHYTPEHHEH OJUTHK, MaJIO 3aMETHO - JUIS JIFOJICH).

KoruutueHO cnoxuB ¢pa3sl 3-X CMBICIIOB!
CMBICII(Zi1) *C11@DCMBICII(Ziz) * Co1 DCMBICI(Zi3) * Ca1,
nMeeM ¢bpazy, BBIPKAIOIIYIO
eMBICI(Yi1) =CMBICI(Zi2) *C21DeMBbICII(Zi3) * Car=cMBbICTI(
Yi1)=«IPUHYKIECHAS CO CTOPOHBI TOCYIapCTBa Ha
moned (z1), Ha OW3HEC, HA WHBECTHUIMH,  Ha
HMMUTPAalMOHHOE  3aKOHOIATeNnbCcTBO  (Zz2), Ha

BIUSHUS TIOAEH (z1) HA  MPHUHYXAAOIYIO POJb
rocynapcTBa. 3HAYUT y JUKTaTOPCKOTO TOCYIApCTBa
HUMCIOTCSI CBOU OpTraHbl MPUHYXICHUA — IMOJIULIUA,
CHIIOBBIC CTPYKTYpHI. BBIBOI: TpW TUKTaTOPCKON
(hopMe pexrMa BIACTH JTIOH «KHBYT CAMU IO ce0e»,
TOCYIapCTBO — «CaMo TI0 ceOey.

[IpomomxuM KOHCTPYHPOBAHUE CMEICIIOB U3
yCEYEeHHOTo CMBICJIOBOTO ypaBHCHHS
cMBICI(Yiz)=cMbIcI(Zi2)*0.9795+cmbIc(zis) *0.2015.
Ha 2-y10 Y-TIEPEeMEHHYIO Yo BIUSIOT 2 Z-IepEMEHHbIE
C 3aMETHBIMH «BecaMmu» Yix=zi»*0.9795+zi3*0.2015
(Tabmuma 10), ¢ cMmbIcnamMu  Z-TIEpEMEHHBIX,
OTHOCAIIMXCS K  MEHee MPHUHYKIAOUEH poH
rocyaapctBa. Bropast y-nmepemenHas Y, mo ¢opmyiie
3aBUCUT OT Z-IIEPEMEHHBIX Z2,Z3. MBI CKOHCTpYHUpYEM
thpazy, CBSI3BIBAIOIYIO JTABJICIOMIYIO pob
rocyzapcTBa (JieBasi 4acTh ypaBHEHHs) ¢ OM3HECOM,
WHBECTHIIHSMH, AMMUTPAHOHHOE
3aKOHOJIATEIBCTBO, BHEIIHYID W BHYTPCHHYIO
MOJUTHKY (TIpaBas 4acTh ypaBHeHHUs). HemspectHas
CEeMaHTHYecKas rmepeMeHHast cMbIcI(Yi2) paBa dpase
«TOCYJIapCTBO Yepe3 CBOIO BHEIIHYIO U BHYTPEHHYIO
TMONMUTHKH ~ (Z3) TPOBOTUT MPHHYKICHHE BCEX K
O6usHecy (z2), K  HMHBECTHIMSIM,  pPa3BUBaeT
MMMUTPAMOHHOE 3aKOHOJATENbCTBO (Z3)». CMBICT
3aBHCUT OT CICAYIOIIUX 2-X  Z-TIEPEMCHHBIX,
COOTBETCTBYIOIIMX BBIYUCICHHBIM 10  (opMmyJe
Yio=2i2*0.9795+2;3*0.2015, i=1,....m.

OrMeTruM TO3HaHWS paboTel  Mojenu. B
WUCXONHBIX IAaHHBIX IS Y-TIEPEMEHHBIX Y2,Y3 MBI
BBIZICTIWIIM  CIIEAyIolue «Beca» U3 Marpuusl C55
corr(z2,y1)=0.68, corr(zs,y1)=0.7, corr(z1,y2) =0.67,
corr(ze,y2)=0.7, corr(zs,ys)=0.3, corr(zs,y3)=0.7,
corr(zs,y3)=0.3. DKcrepT Ha3HAYUII 3aBHCUMOCTDH Y-
nepeMeHHo# Y1 oT O0NBIIOro KomudecTBa (PaBHOTO
4) z-mepeMeHHBIX Z1,Z3,Z4,25 M C 3aMETHBIMHU
«BECAMU» €11=0.7867, €31=0.1000,c41=0.2036,
C51=0.5741. OHHM COOTBETCTBYIOT CBOEMY CIEKTpY
Ass=diag(2.9188,1.0204,1.0204,1.0204,0.0100,
0.0100).

PaccmarpuBaemass Hamu Y-TiepeMeHHas Y» 110
CJIIOBECHOM MOJICIH «IIIECTUTPAHHUKA» AHXOIbTa
umelia CMI)ICJ'I:«CTpaHOBOﬁ UMUK «JaBJICHUS Ha.
Hama mosnaromas Monens W3MeHHIa 3Ty (pasy.
Tenepb, UMECA HCXOJHBIC JaHHBIC, HA3HAYCHHBIC

9KCIIEPTOM  CMBICH(Yi2)=«IaBICHUSI CO CTOPOHBI
roCyapCTBay, Ha3HAYCHHBIC JKCICPTOM 3HAYCHUS
c12=0.67, c¢42=0.7, cg=0.7, MOZENb 3aMEHMIIa
(BeIuMCNIWIIA) Ha WHBIE WHAWKATOPHL: €12=0.67,

c42=0.7, c62=0.7. OTH HOBBIC MHJIUKATOPHI («BECA»)
OTPaKAIOT  HAIW4YHE  CMBICIIOBOTO  YpaBHEHHS
cMBICi(Zi1)*0.6700@cmbici(zis)*0.7000.
COOTBETCTBYET JIM 3TO CMBICIIOBOE YPaBHEHHUE
pEATBHOCTH BBISICHUT JabHEH NI
MHTEIJICKTYyaIbHBIH  aHAIIH3. CootBercTByOIMmas
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9TOMY  CMBICIYy  Y-TiepeMeHHas Y2  HUMeeT (0.7000+2zi5*0.3000. oOTpHIIATENBHO - OIHH «BECH

MuHEManbHYI0 aucrnepcuro disp(y2)=A2=1.0204.

®paza, cooTBEeTCTBYIOLIAsA CyMMe (pa3 «II0an»,
«KyJIbTYpa U TPaAMIIMU» UMEET CMBICI «CTPaHOBOM
UMUK JABIICHUS»,  KOHCTpPyHpyeTcs  Tak:
«roCyJapcTBO HMMEET HMMHJIK IIPHUBJICKATEIHLHOCTH:
OHO COOJIOI@eT HA JIOJDKHOM YPOBHE TOJIBKO 3
KPHUTEpHUsl HAIMOHAIBHOTO OpeHauHra (MMHIDKa
cTpausl). M3 5 kxputepreB TOIBKO 2 MOIOKUTETHHO U
OIMHAKOBO  BIMAIOT  (C 2-Ms  «BecaMmm»):
cMbIci(Zi1*0.67+cMmbicin(Zig)*(0.70). «Bec»
c62=0.0006 oueHp c11ab0 BIMICT, HO €ro CMBICI
Hapsily co cMbiciamu  mokaszareneit  Nel, No4
OTHOCSITCSL K THUIy «OTHOCSIIMHCS K JIIOASM M HX
OMOLIHSIM.

JnHamyKka 3HaAYeHUN MEPEMEHHOM «TypHU3M»
(zis) ¢ «Becom» ¢16=0.0006 mpu AUKTATYpe MAio
N3MCHYMBA MO TPEHAY W HC BJIMACT Ha JWMHAMHKY
3HAQUEHUH  MEPEMEHHOHM  «CTPAHOBOM  MMUJIK
naBieHus» (Y2): 9TO O3HA4YaeT «B 3TOH CcTpHE (C
JIEMOKpaTu9Ieckoil (popMoif pexxuma BIACTH) TYPU3M
(mepemeHHast Zg) HE PpEryIMPYETCs CO CTOPOHBI
rOCyAapcTBa: JIIOAU CBOOOIHBI B BOIPOCE: XOUEHLIb
3aHUMaTbCSA TyPHU3MOM HIIM HET — 3TO HE 3aBHCHUT OT
rocyaapctBa  (c62=corr(zs,y2)=0.0006). Takoe
OTHOUICHHE K TypU3My TUIIMYHO B TOCYIapCTBE C
JIEMOKPAaTU4IeCKOil pOpMOii BIacTH, CICIOBATEIBHO U
B ATOM CIIyJae Hallla MOJIENb PAaBIIIbHO MOJIEITHPYET
TaKyl0 pPeabHOCTb.

PaccMoTpuM Y-TiepeMeHHYIO Y3 ¢ HCXOAHBIM (U3
CMBICIIOBOH MOJICTIH «IIECTUTPAHHUKA)
cMbIcTOM(Yi3) =«CTPAaHOBOM UMHIDK
MIPUBJIEKATEIBHOCTI». JTa Y-TIepeMeHHasi HanOosnee
crabmibHas: ee mucnepcus A3=1.0204 nanmeHbIas,
9TO 03HAYAET yCTOWYNBOCTH HIDKE NIEPEUHCICHHBIX €€
aIUTUBHBIX CMBICJIOBBIX (axTopoB.
CooTBercTByIOmasi  Y-TiepeMeHHas Y3  nUMeeT
MUHUMaBHYI0  aucnepcrto  disp(ys)=As=1.0204
®paza, cooTBeTcTByIOIIas He cymMe ¢pa3 co
CMBICITAMH Z-TIEPEMEHHBIX (Z2,Z5,Z6), @ CyMMe (pas co

CMBICIaMU Z-niepeMeHHbIX(Z1,24,75,Z6):
{cMbICn(Zi1)=«Tr0aM»,  CMBICI(Zis)=«KYyJNbTypa H
TPAIUIAN»», CMBICT(Zi5)=«IKCIIOPTHBIE OpEHIB,

CMBICII(Zig)=« TYPH3M» }.
Cymma ¢pa3 ¢ mepedrciIeHHBIMU CMBICTIaMU Z-
MepeMEHHBIX (MOJICIb TOOABHIIA CMBICI €IIE OJTHOM Z-

MEePEeMEHHON:  CMBICI(Zi1)= «IIOAW») MPUHUMAET
dopmy npyroil  Qpasel, mepeAarONmIed  CMBICT
«TIPHUBJICKATEILHOCTH CO CTOPOHBI T'OCYAapCTBay,

KOHCTPYHpYETCS ~ Tak:  CMBICI(Yi3)=«r0oCcyIapcTBO
UMEeT UMUK TPUBIIEKATEIILHOCTU: OHO COOJIIOaeT
Ha  JIOJDKHOM  YpPOBHE BCe 5  KpPHUTEpHUEB
HalMOHAILHOTO OpeH/IMHra (MMH/Ka CTPAHbI ), HO €To
BHEIIHSSI ¥ BHYTPEHHAs TOJIMTHKA (B T.4. KAUYECTBO
TOCYJApCTBEHHOTO  YNpPaBJICHUS)  Jaleko  He
JIOCTUTAIOT YPOBHEH Ha3BaHHBIX 5 Kputepueny». U3 5
KPUTEPHEB TOJIBKO 4 IMOJOXKUTEIBHO BIMSAIOT Yepes3
cBon «Becay: zi*0.3000+zi2*0.4637+2;3*0.0000+zis*

¢63=(-0.3391), cMbICJ MOKa3aTesi OTHOCUTCS K THITY
«OTHOCSAIIMICS K WUHIUBUAY». JlMHAMUKa 3HaYeHUM
HEePEMEHHOH «Typu3mM» (Zis) ¢ «Becom» ce3=(-0.3391)
IIPOTUBOIIOJIO)KHA MO TPEeHAY AUWHAMHUKE 3HAYEHUH
MepEeMEHHON «CTpaHOBOM HMHJDK
OpUBICKATENEHOCTH» (Y3): 9TO O3HAYAET «B OTOM
crpaHe (C JUKTaTOPCKOM (OPMOI peKHMa BIIACTH)
TYpHU3M (CMBICT NIEPEMEHHOH Zg) HE IpUBIICKATEICH
UL JTFOJIEN. Takoe wHaOmomaercss OOBIYHO B
rocyIapcTBE C IHUKTAaTOPCKOH (OpMOW BiacTw,
CIIeZIOBaTENFHO Haiia MO/IEJIb NPaBUIIBHO
MoJenupyeT (Imo3HaeT, 0o SBISIETCS KOTHUTHBHOW
MOJIEJIbI0), MPaBWILHO MOJEIHPYET YCTOWYHBOCTD
(3acTOITHOCTB) ATOI peaTbHOCTH.

Ilocne KOTHUTMBHOTO MOJETUPOBAHUS 3-X
CMBICIIOBBIX ~ ypaBHEHHH Cc 6  CMBICIOBBIMH
NEPEMECHHBIMU  CMBIC(Yi3)= «IPUHYKICHHE CO

CTOPOHBI FOCY/JapCTBA Ha OM3HEC, HA UHBECTUIMH, Ha
MMMHUTPALIMOHHOE 3aKOHOAATEIbCTBO (CMBICT (Z2)),
HA  BHCIIHIOKD W  BHYTPCHHYI  IOJUTHKH
(cMmbIci(Z3))». 3HaueHHsT «BECOBY» (CHJ BIUSHUS Ha
cMbIci(Yis)) npu CMBICITax Z-TIepeMEHHBIX
MPUCYTCTBYIOT B CMBICJIOBOM YPAaBHEHHUH, SIBIISIOTCS
yHUKaNbHBIMU. OHM BBIYHCIICHBI B paMKax TaHHOM
MOJICIM W TPH MPUBEACHHBIX BBIIIC HCXOTHBIX
JIAHHBIX JKCIIEPTA.

CMbIcIOBOC ypaBHCHHE embici(Yiz)=
cMBbIc(Z3)*0,9434@cmbicn(Zis) *0,3000@cmebicn(zis)*
(0,000@cmeIci(zis)*0,1000 sBIISIETCS TPHOPUTETHBIM

ypaBHEHHEM H3y4aeMoro SIBIICHMUSL. ITpu
MPaKTHYECKOW  3HAaYMMOCTH  €r0  I1apaMeTpoB
(«BecoB» wu3 Marpuubl Ces) OyAyT NpaBHIBHO

HHTEPIPETUPOBAHBI Z-TIEPEMEHHBIE (Z3,24,Z5,Z6), O€3
KOTOPBIX ~ HEBO3MOXXHO  YCTaHOBHUTH CMBICI B
CMBICJIOBOM yPaBHEHHH.

[locie KOTHUTHMBHOTO MOJIEIHPOBAHHUS  3-X
CMBICIIOBBIX ~ YpaBHEHWH ¢ 6  CMBICIOBBIMH
MEpEeMEHHBIMI HaIlla MOJIENb IO3HANA CIEAYIOIIe
(haxThr:

roCyapcTBy  C IEMOKpaTH4ecKoi (opmoit
PEXKHMMa BJIACTU MPHUCYIIN «IIPOSIBICHUS N3MEPSEHbIX
«CHID)» B COBPEMEHHOM MHUpE» AENATCS Ha 3 THIa:

1) «mpunysxaenHns (Y1) CO CTOPOHBI TOCYAaPCTBA
Ha OW3Hec, HA MHBECTUIIMH, HAa MMMHIPAIMOHHOE
3aKOHOJIATEIHCTBO (Z2), HA BHEUTHIOIO W BHYTPEHHYIO
noNUTUKH (Z3)» (eMbIci(Yit));

2) «BBITOAHAS I TOCYIApCTBA IIOJUTHKA
nasieHus (Y2) Ha KyJIbTypY U TpamuLuu (zs) Jronen
(z1), uTOOBI  yOpaBISATH WX MATPUOTHYCCKUMH
HacTpoeHUs MUY (cMbIC(Yi2)).

3) «mpuBnekatensHas — moiutHka  (Yis)
rocyzapcTBa Uil OW3Heca, AT WHBECTHLUM, IS
UMMUIPAIMOHHOTO 3aKOHOAATENbCTBA (CMBICI(Z2)),
JUTSI BHEIITHEW ¥ BHYTPEHHEH MOMUTUKH (CMBICII(Z 3))»
(cMbIcT(Yi3)).

Ha Pucynke 6 mpuBeneHO OKHO IPOTPaMMBI B
Solver pemenns OntuMu3zannonHo# 3agaun 1.
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Mouck pelueHns M
e - —— PR = TN
YCTaHOBUTDL LIEMEBYHD AYEHKY: $P$10
PaBHOii: () MaKCMManbHOMY 3HAYEHMIO (@) 3HAYeHMIO: 6
() MUHMUMANBHOMY 3HAYEHMID N
MzmeHan auerkn:
$154:$0$9;51$12:$0512 -5 [ MpeanonoXHuTL ] .
Orpannyenna:
|
$L$21 = 1 ~ |  pbogasuto |
SLE7 = 1517
$L$8 = $]518 = l W3MEHUTD I '
sLs5 = 3519 =
R |
sh522 =
h e . . T — T, W — T —— )
Pucynok 6.
i T g
[NapameTpbl NOWCKa pelleHua
MaKcuManbHOe BpeMS: CeKyH[ l 0K l
MNpenenbHoe YMCNO MTEPALIMIA: 1000 l OTMeHa l
OTHOCHTENbHANA NOrPelHoCTb: 0,0000000001 l 3arpysuTb MOAENb... l i
JonycTuMoe OTKNOHEHHE: 0 % l COXpaHWTb Mogenb... l
&
CxoanMocTb: 0,00000000001 | Cnpaska ]
|
|| NuHeiinas mogens ABTOMaTHYeckoe maclTabupoBaHue
|| HeoTpHuaTENbHBIE 3HAYEHUSA || NokasbiBaTh pesynbTaTbl UTepaLmit "
OueHkK PazHocTr MeToq noucka
(@) nuHeiiHan (@ npamble (@) HoloToHa y
() kBanpaTWuHan () UeHTpanbHble () CONpSXEeHHbIX [PAIMEHTOB
N
W S il S il il
Pucynoxk 7.

Tadsuma 6. Marpuna koppenasiuuii Res={rij=corr(zi,zj)} (z,z)-xoppensiuuii 1jast MATPHIIBI
Ces={Cij=corr(zi,yj)} (z,y)-xoppensiumii npu jeMoOKpaTHu

1| 1,0000| 1,0000| 1,0000| 1,0000| 1,0000 | 0,0000
2| 0109 | 03285| -0,2139| -0,3654| 0,0000 | 0,0000
3| 03888| 00539 | 07258| 03026 0,0000| 0,0000
4| -06098 | -0,0285| -0,6098 | -0,0285| 0,0000 | 0,0000
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0,3026 0,3888 0,0539 0,7258 0,0000 0,0000
0,1096 0,3285 -0,2139 -0,3654 0,0000 0,0000
Ta6auna 7. MaTrpuna z—u3mMmeH4YnBocTeii Ymes
(mpu 1eMOKpaTUuH)
Ne yl y2 y3 Y4 Y5 Y6
1 2,0068 0,3861 0,9738 0,6922 0,1588 | -0,0558
2| -0,4856 1,6981 0,7298 | -1,5686 | -0,0404 0,0343
3] -2,0071 1,3308 0,6901 1,5225 0,0599 | -0,0283
4] -1,0134| -0,3281 1,4083 0,1492 0,0418 0,1302
5| -1,7826 -1,1310 | -1,7544 0,5411 0,1137 | -0,0708
6 0,5749 1,7374 | -1,5767 0,4315 | -0,1424 | -0,0792
7| -0,7635 -1,2121 0,7564 0,4408 | -0,1509 | -0,0939
8 1,6152 -1,0987 1,0008 0,0338 | -0,1148 | -0,0987
9 1,7933 -0,5396 | -0,6439 0,1718 | -0,0575 0,1971
10 2,6287 -0,1366 | -0,4742 -1,3633 0,1231 | -0,0841
11 0,5320 | -0,1762 -0,8500 0,5711 -0,0037 0,149
12 | -3,0986 -0,5302 -0,2602 -1,6221 0,0127 0,0002
0,0000 0,0000 0,0000 0,0000 0,0000 0,0000
3.0024 1.0423 1.0423 0.9000 0.0100 0.0100

Tadonuua 8. Marpuna y—u3MeHInBoOCTel Ym3 moKa3aTelieil UMHKA rocyaapersa (yi,Y2,Y3)

(mpu AeMOKpaTHH)

Ne yl y2 y3
5| -1,7826 | -1,1310 | -1,7544
0,5749 1,7374 | -1,5767
11 0,5320 | -0,1762 | -0,8500
9 1,7933 | -0,5396 | -0,6439
10 2,6287 | -0,1366 | -0,4742
12| -3,0986 | -0,5302 | -0,2602
3| -2,0071 1,3308 0,6901
2| -0,4856 1,6981 0,7298
7] -0,7635| -1,2121 0,7564
1 2,0068 0,3861 0,9738
8 1,6152 | -1,0987 1,0008
4| -1,0134| -0,3281 1,4083

Ta6auna 9. Marpuna Z—u3mMmeH4uBocTeii Zms
(mpu AeMOKpaTHH)

Ne z1 72 z3 74 75 z6 y3
5| 08666 -04007| 03906 | -0,7830 | 09933 | -0,0189 | -1,7544
6| 1,3508| -14267| -09314| 02233| 07902 | 00214 | -1,5767
11| 18267 | 07603| 1,4065| 1,0779| 1,3850 | 0,1941 | -0,8500
9| -1,8228| -0,2459 | 18124 06017 | -1,2597 | 02882 | -0,6439
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10| 1,0384] -2,0089| -00028| 15222| 04687 | 00000 -04742

12| -23346| -07352| -16441| -10964| -15112| 01026 | -02602

3| o03461] 1,6499| -06146| 07695| 01589 | 00669 | 06901

2| o9872| o4871| 01340 | -09330 | 10051| o00188| 0,7208

7| -03416| 04980 | -1,0071| 04788 | -07033 | -01085| 0,564

1| 16149 05208 | 08099 | -08859 | -08862| 00792 | 09738

8| 12843 08521| 05224| o06798| o08765| -01989| 10008

4| 5860 | 01392 -0,6958 | -0,7549 | -1,0893 | -0,1496 | 14083

Taoauua 10. Marpuna xoppessinmii Ces={Cij=corr(ziyj)} (z,y)-xoppensiumii

(mpu reMoKpaTHH)

C1 C1 C3 C4 Cs Ce

0,7867 | 0,0000 [ 0,0000 | 0,3625 | 0,4896 | 0,0999

1,0000

0,0000 | 0,9795 0,0000 | 0,0006 0,2013 0,0086

1,0000

0,1000 | 0,2015 0,9434 0,0000 0,2437 0,0000

1,0000

0,2036 | 0,0000 | 0,3000 | 0,9319 -0,0005 0,0000

1,0000

0,5741 | 0,0000 | 0,1000 | 0,0000 0,8127 0,0000

1,0000

| O | W] N -

0,0001 0,0000 | 0,1000 | 0,0077 -0,0019 0,9950

1,0000 | 1,0000 [ 1,0000 { 1,0000 { 1,0000 | 1,0000

1,0000

] P!
. N\ // \ ~\
/N \
Y/ SV
3
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Ha Pucynke 8 BumHa CTaOMIBHOCTh JTHHAMUKA

KPUBBIX «Y3» W «y2» (disp(y3)= 1.0423,
disp(y2)=1.0423) wu cuiabHast  M3MEHYHBOCTH
OTHOCHTEJIbHO HEe [IMHAMHKH KpPHBOH  «Yl»
(disp(y1)=3.0024)). 310 00bsICHSIETCS

3aBUCHMOCTBIO TIPH JIEMOKpaTHH Y-TiepeMeHHOH Y1
oT 4-x (OOJIBIIOrO KOJIMYECTBA) Z-TIEPEMEHHBIX
71,23,24,Z5 C 3aMETHBIMH «Becamm» €11=0.7867,
€31=0.1000, ¢c41=0.2036, ¢51=0.5741. yl=
21*0.7867+23*0.1000+24*0.2036+ z5*0.5741

Ha pucynke 11 Bu3yanmu3upoBaHbl MOJEIbHBIE
B3aMMHBIC [MHAMHKH TEpPeMEHHBIX Z2, Z3, VY1,
MOJTy4YEHHbIE 110 KOTHUTHBHOM MOJEIH UL
rocyiapcTBa C JIeMOKpaTH4ecKod (opMol pexuma
BJIACTH. Kpusas «y1» co CMBICIIOM
cmen(yl)=«upuHyXIcHHE co CTOPOHBI
JIEMOKPATUYECKOT0 roCyZapcTBa» nMeer
yOBIBaIOIIMI TPEH], TaK KaK CHJIa IPUHYXICHUS (3a
CYET MHCTHTYaJbHOTO Pa3BUTHS) NPHU JEMOKPATHH
ociabieBaeT ¢ TedyeHneM BpeMeHH. [lucnepcus 31ech
11=3.0024>2.9188 Oouibliie, 4eM MPU «IUKTATYPE»
1=2.9188. Busyanuzamusi AMHAMHUK YHCIOBBIX 5

MEPEMEHHBIX,  COOTBETCTBYIOT ~ HX  CMBICIaM.
JluHamuka  KpuBOH «y1» COOTBETCTBYET
CMBICJIOBOMY PaBEHCTBY cMBbICi(Yi1)=CMBICIT

(zi1)*0,7867+cmpbici(ziz)*0,1000+cmbici(Zia) *0,2036
+cMbici(zis)*0,574 1, B3auMHbIC TUHAMUKA BBITJISIAT
Tak, Kak okazaHo Ha Pucynke 9. Ha xpuByto «yl»
BIUSIIOT 4 KPUBBIX «Z1»,«z3%»,«z4»,25». CunbHO

BIISIIOT 2 - KpuBBIE «Z1»,25» co cMmBIcTaMu
«JTIOZTN», «IKCHOPTHBIE OpEHB. DTO NPUHYKACHHE
Oorarelx JIIOJEH CO CTOPOHBI TocynapcTBa (Ipu
JeMokparuu). JlBa TmoKa3zaress: «BHEIIHSST 1
BHYTPEHHAd  TOJMTHKAa (B T.4.  KadyecTBO
TOCYIapCTBEHHOTO YIPAaBJICHHUSA)» (Zi3), «KYJIbTypa U
Tpaguuumn» (Zis) c1abo BIMSIOT HA NPUHYKAAIOITYIO
¢yakouro rocynapcrsa (Pucynok 11).

cmbIci(Yi1)=cMbici(Zi1)*0,7867+cmbici(ziz)*0,10
00+cmbicin(zis)*0,2036+cmbici(zis)*0,5741; (1 34 5)
37ech Ooliee BhIpaKeH OoJiee CHIIBHO, YeM B APYTHX
JuarpaMmmax. BI/I)]Ha ACUMMCTPHUYHOCTDH
pacrpesienieHust 3HaYeHuH (Ziz, Zis, Yil) (mokasarerneii
HaceJIeHHs ITPU JUKTAType) OTHOCUTEIBHO TOukH 0 Ha
BEPTUKAIbHOW ocH. Jlogedl npenMylnecTBEHHO
NPUHYXJaeT IUKTaTOPCKOE TOCYAapCTBO, 3TO
WUIIOCTPUPYIOT ~ OTPHLATENbHbIE 3HAYeHUs HA
rpaduKax: BHIISAUT Ha CIEHE - OCYAapCTB TSHET
JIIOJEH.

OTKJIOHEHHsT OT HyJs (Z —HM3MEHYMBOCTH, Y-
WU3MEHUYHBOCTH) U3MEHSOTCA B uHTepBane (-3.5;2).
Ilpy MOHOTOHHOM BO3pacTaroUleil IUHAMHKE Y-
M3MEHYMBOCTH Y1 BiMsIoNIe Ha Hee 2 TUHAMUKH Z—
HW3MEHYHUBOCTU Z2, Z3, uMest Oin3Kkue 3Ha4YeHus (Ziz,
Zi3), i=1,...,12, CUIIbHO OTKIIOHSIOTCS OT HYJSL: 9 (U3
12) 3Hauenuit (Zig, Ziz, Yil) otpurarensusr. akTop
JHKTaTypPBL: NPUHYKJICHUE co CTOPOHBI
JIMKTATOPCKOT'0 rocyaapcrsa cMBICT(Yi2)=
cMBICI(Zi2)*0.9795+cMmbici(ziz)* 0.2015
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Pucynoxk 10.
embIci(Yis)=cMbici(Zi3)*0.9434@cmbici(Zia) * (0. anreOpandecKux ypaBHEHUIA c 3*(m*6)
3000®cmbicn(zis)*0.1000@cmbicia(Zis)*0.1000. HEU3BECTHBIMU YUCJIOBBIMU 3HadYeHUsMH 9=3+6
Jucnepens 31ech A3=3.0024 >1.0423 Goubiie, yem BHJIOB MOJICTILHBIX M3MEHUYMBOCTECH (OTKJIOHEHHUH OT
mpu  «amktatype»  A3=1.0204. Busyammsauus 0). CootrBercTBHE 2 BHIOB MHOXECTB CMEICIOB
JMHAMHK YHCIIOBBIX 5 IEPEMEHHBIX, COOTBETCTBYIOT II0Ka3aTeICH, OHO M3 HUX COACPIKHT yNPaBIIAIOLINC
uxX cMmeicnaMm.  JluHamMmKa — KpHBOMH «y3» NOKa3aTeNu  MMHUDKAa  rocymapeta  (Yi,Y2,Y3),
COOTBETCTBYET CMBICTIOBOMY PaBEHCTBY Pa3IMYMMO CUJIBHO BIHUSIOIINE HA KOPPEIUPOBAHHBIC
embIcn(Yig) =cMBIci(Zia) *0.9434@cMbicr(Zia) * nokasarenu (z1,22,23,24,25,Zs) 6-rpaHHUKa AHXOJIBTA.
(0.3000@cmbici(Zis)*0.1000@embic(zis) *0.1000, B HmkeonucanHoii mozemu  oKenept 6Y“PaBH"eT
B3aMMHbBIC JHHAMUKH BBITJISIAT Tak, Kak OKa3aHOo Ha (mcmonb3yss  CIIOBECHYIO  MOAEMb “TpaHHIKa
Pucysie 10, Ha KpuByio «y3» OueHb BIHsET AHXONBbTa) CMBICIAMH ¥ HM3MEHYHUBOCTSAMH Y-
KpuBas «Z3» («BHEIIHSS W BHYTPCHHSS TOJIUTHKAY), MEPEMEHHBIX (B MPE/IENaX X HCXOHEIX KOHTEKCTOB)
IpyTUe KpUBBlE:  «Z4»,«Z5»,26» - B MeHbLUIEH YuY2)ys. Monempyemas marpuua Ces ynpasiicr u
CTETICHH, KAK COMYTCTBYIOIIIE OCHOBHOMY (haKTopy - HW3MEHYHUBOCTSIMHU KOPPEIUPOBAHHBIX Z-TIEPEMEHHBIX
GBHEIIHSAA W BHYTPEGHHSASA  HOINMTUKA».  JTa (21,22,23,24,25,26), MMEIONIMX 3a/IAHHBIE 6 CMBICIOB.
MIPUBIIEKATEIHLHOCT TOCYJapCcTBa (TIPH JEMOKPATHH) Onu - 9 HOIf,awTeﬂeﬂ’ SIBJBIIOTCS  HTOKasaTe/IMH
OPHEHTHPOBAHA HA GOrATBIX JIOMEH KOHKYPCHTHOW HIECHTHYHOCTH U Pa3[eleHBl II0
CMBICTY Ha BHJBI: «OTHOCAIIWECS K WHIUBHIY
. (z1,z4), mnomutnueckue(z3), ¢uHAHCOBBIE (Z2),
DopMaTH30BAHHbIE CIIOBECHAS MOZIEITb, uMHKeBBIE (25,26). CyMMapHBIH CMBICIT TOW WM
HHOM MMBI CMBICJIOB Z-TIOKa3aTeei BEH
CIIOBECHBIC OTPAHWYCHUS, IOMYIICHUS, KPUTEPHUH, 0 cy CMBICIIO C okasaresie pase
mpaBmia Teopud (KOHLEHIINK) «IICCTUTPAHHUKA CMBICTY  Y-TIOKa3aTelI. MBICT y'HOKagaTeHiI
AnxonbTa (KOHLENLUU KOHKYPEHTHOM KOHCTpYHpyeTCa B BHAE (pasbl, Hepearomeit
npeHTHYHOCTH (competitive identity)) oOpasyioT CMBICITBI crnaraeMbIxX (pas. Kaxnas cnaraemas (1)p33?:
KorautuBHyto Monens I8 «IIECTUTPAaHHHUKA paBHA CMEBICITY OXHOTO Z-moka3zatens. CyMMapHBIN
Anxompra. OHa TO3HaeT CyTh aHTaHOTHU3Ma CMBICI  KOHCTpyHpyercs O3 KOTHWTHBHOTO
JMKTATYpH W JEMOKDATHH, MOJENb BHIMHCIMIA, nmuccoHaHnca. [loka3aHO Kak IMONYyYUTh MOJCIBHEBIC
H03HATA OTOHATELHELE SHAHS YHUCJIOBBIC 3HAYCHHUS KaXJIOTO HEU3MEPAEMOTo
&l v}
COOTBETCTBYIOIIUE 3aJaHHBIM HCXOJHBIM JTaHHBIM. Tiokasareiid 3 KorautieHOR MO).IeJ'II:I
JIin  TpIMETHOW  OGNACTH  «IIONHTONOTHS» «IIECTUTPaHHUKA» AHXOJbTa, CKOHCTPYHPOBAHHOM
paspaGoTana OGpatnas Mozels AHamiza HAMH ¥3 CJIOBECHOM MOJENHN «IIeCTUTPAHHUKA
CwmpicnoBbix I'nmaBHbix Ilepemennbix. BBeneHbl AnxonsTa. B EOFHHTHBHOH Monenn  nna
YHCITOBBIE MAPAMETHI, CMBICTOBBIC [IEDEMEHHBIE ¥ 3- «IIECTHTPAHHNKa» AHXONbTA MOSHAIOTCH BENMIHHBI
X MHOTOCMBICIOBHIX  ypABHEHWH ¢  9=6+3 CHJI TIApHBIX CBsi3el st 9 mokaszareneit. OmucaHBI
CMBIC/OBBIMH TICPEMEHHBIMH: 6 CMBICTOB 6-TH Z- COOTBCTCTBHUS TIOJUTHYCCKUX HIJIA HHBIX CMBICIIOB
MEpEeMEHHBIX W 3 cMbIcHa 3-X  Y-TIepeMEHHBIX. TIoKasaTe/ICH KOHKYPCHTHOH MACHTHTHOCTH
IIpoBenena Tpanchopmaliys MOJYYCHHONH CHCTEMBI (HawOHANEHOTO Gpennura) Kag('uOMy
3 3-X CMBICIOBBIX YPaBHCHUH B CHUCTEMYy U3 3-X MaTeMaTHyeckn  QopManMsoBaHHOMY  06BEKTY
I
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KoruutuBHoit Mogenu. Busyanuzanus B3auMHBIX OpeHnm, Mojenp Ka3axXCTaHCKOTO  €OUHCTBA  —
JIUHAMUK Z-M3MCHYUBOCTEH, 3aMETHO Huctutyt Accambiies HaponoB Kasaxcrana. B atom
MPUCYTCTBYIONIUX B (GopMynax 3-x Y-ToKasaTelei Openae Oonbllle BCErO0 HIEH  TOJEPAHTHOCTH,

NPOSIBJICHUS! HEU3MEPSIEMBbIX  (MozenupyeMold B
CTaTb€) «CHWJI» TOCyJapcTBa M  MOJAEIHPYEMBIX
M3MEHUYMBOCTEN 6 Touek u3 6 rpaHeil 6-rpaHHUKA 32
mM=12 MecslleB M HHTEIUIEKTyaJbHBIH aHaNN3
MoJenpHOro pemeHus (Marpuil Aes,Ces) IMOKa3zai
aJIeKBaTHOCTP W BBIIBIIIM 2 HUQPOBBEIE PE3KO
OTJIMYAIOIINECS (UTYPBI TUKTATYPHl U JEMOKPATHH.
Vcxonusle MoJIenbHBIE CHJIBHBIE WM  clabble
KOPPEISIMOHHbIE CBS3U, HCIPABJICHHBIC MOZENBIO Ha
HOBBIE  CICHEPHPOBAHHBIE CBS3M IOJUUHSIINECS
TOYHBIM MaTEeMaTHYECKUM DPaBEHCTBAM, aJCKBATHO
OTpaXaloT (AaKTOPHl «MSATKOH CHIBI» BIACTH TPH
JTUKTAaTOPCKOM U IEMOKPAaTHYECKOM PEKHUMaxX BIACTH
B rocyapcTBe. Kornurtusnas MOJIETb
«IIECTUIPaHHUKa» AHXOJbTa HaJlelieHa CBOMCTBOM
OTIO3HABAHMS COAEPXKATEIFHOH CYTH AUKTAaTyphl H
neMokparuu. KorautiBHas Mojesb 3a0uiia rBo3zpb B
Trpo0 OUKTaTypPHI.

CymmapHbIe CMBICIIBI MOJIE3HBI Juis
MOJIUTOJIOTOB HOBBIX TOCYIAapCTB. Koruurusnas
Mopens OTpaskaeT NMOBEICHHE CYOBEKTOB «MSTKOH
cuiibl».  «OcCO3Haus TONUTHYECKHX W3MEHEHUH
n30MpaTensIMU» W HaJlUYhe 2-X BHIOB MHOXCECTB
BAIIMAHBIX IIOKa3aTesel. Harmpumep, «HalMOHaNbHbII
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