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KoHTponmuHr kKak MEXIUCIUILITHHAPHOE HAydIHOE
HanpaBJICHUE MMOCBAIICH COBPEMEHHBIM TEXHOJIOI'UAM
YIIPaBJICHUS B COIIMATBHO-3KOHOMHYECKOH 00IacTH.
VipaBieHUECKUE peLIEHHs IPUHUMAIOT HAa OCHOBE
aHaJIN3a COBOKYIIHOCTH IIATH IPpyNH (hJaKTOPOB -
COLIMANIbHBIX, OIUTHYECKHX, IKOJIOTNUECKHX,
9KOHOMHUECKHX U nonuTudeckux. [Ipu moaroroske u
MIPUHATUH YIIPABICHUYECKUX PELICHUN NPUMEHSIOT
pa3IUYHbIE UHTEIJIEKTYalbHblE HHCTPYMEHTbI
(Metoapl). KOHTpOIITHHT SKOHOMHUKO-MAaTEMaTHIECKUX
METOOB — 3TO Pa3paboTKa NPOLEAYP YIIPABICHUS
COOTBETCTBHMEM ITOCTABJICHHBIM 33/1a4aM
UCTIONb3yEMbIX Y BHOBb CO3/1aBa€MbIX (BHEIPSEMBbIX)
MeToN0B. B crathe an KpaTkuii 0030p pa3BUTHS
KOHTPOJUIMHIa SKOHOMHKO-MAaTEMaTHUECKUX METOJI0B
3a mocnegHue 15 ner. PaccMoTpens! Takue ero
paszensl, Kak KOHTPOJUIMHT PUCKOB, HHQIAMY,
Ka4yecTBa, HAyYHOH AeATETbHOCTH, CTATHCTHYECKUX
METOJIOB, MHBeCTUIIMH. Ilonmaraem, uro anamms,
OLIEHKY | YIIPaBJIEHHE PUCKAMH 1IEI1eCO00pa3HO
IIPOBOUTD €INHOOOPA3HO JUIS PA3THIHBIX
KOHKpPETHBIX 0Oiacteil. Beimensem nudable,
MPOU3BOJCTBEHHBIE, KOMMEpYeCcKHe, (PMHAHCOBBIE,
riobanbHbIe pucKy. Pa3zpaboTana 00o0meHHAs
aJIUTHBHO-MYJIb TUININKATHBHAS MOJIENb OLICHKH
PHUCKOB Ha OCHOBE HEUETKUX M MHTEPBAIbHBIX
MCXOIHBIX MaHHBIX. [Tox nH(ISAIMEN TOHNMaeM pocT
1eH. [t nmosydenust 000CHOBAaHHBIX BBHIBOZOB B
00TacTH SKOHOMHUKH H YIIPABICHUS HEOOX OTUMO
MEPEUTH K CONOCTaBUMBIM IieHaM. KOHTposuHr
Ka4ecTBa MOCBSIICH TPEOOBAHHMAM K METO/IaM
YIIPaBICHHUS KAYECTBOM NPOMBIIUICHHON POAYKIIHH,
K MPOLEypaM CTATHCTHIECKOI 0 IPHEMOIHOTO
KOHTPOJSI U CTATUCTHYECKOT O PEryINPOBaHUS
TEXHOJIOTMYECKHX MporieccoB. PaboTs! mo
HayKOMETPHUH U HAYKOBEJEHHIO, TOCBAIICHHBIC
TpeOOBaHMAM K METOJaM OLEHKH Pe3yIbTaTHBHOCTH
JeATENTLHOCTH HCCIIeIoBaTeNe M HayIHBIX
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Controlling as an interdisciplinary scientific direction
is devoted to modern management technologies in the
socio-economic field. Management decisions are made
on the basis of an analysis of the totality of five groups
of factors - social, political, environmental, economic
and political. When preparing and making managerial
decisions, various intellectual tools (methods) are
used. Controlling of economic and mathematical
methods is the development of procedures for manag-
ing the compliance with the tasks set for used and
newly created (implemented) methods. The article
gives a brief overview of the development of control-
ling economic and mathematical methods over the past
15 years. Its sections such as controlling risks, infla-
tion, quality, scientific activity, statistical methods,
investments are considered. We believe that the analy-
sis, assessment and risk management should be carried
out uniformly for various specific areas. We single out
personal, industrial, commercial, financial, global
risks. A generalized additive-multiplicative risk as-
sessment model based on fuzzy and interval initial data
has been developed. By inflation we mean the rise in
prices. To obtain reasonable conclusions in the field of
economics and management, it is necessary to move to
comparable prices. Quality Controlling is devoted to
the requirements for methods of quality management
of industrial products, for the procedures of statistical
acceptance control and statistical regulation of techno-
logical processes. Works on scientometrics and science
of science devoted to the requirements for methods for
evaluating the performance of researchers and research
teams, led to the creation of controlling scientific ac-
tivity. Two sections of controlling economic and
mathematical methods that are currently actively de-
veloping are controlling statistical methods and con-
trolling investments. The modern fashion on neural
networks leads to the fact that the optimal methods and
algorithms of applied statistics that solve the same
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KOJIJIEKTUBOB, IPUBEHU K CO3AAHUI0 KOHTPOJIIIMHTa
Hay4YHOH JIeATEIbHOCTH. J[Ba aKTUBHO
Pa3BUBAIOIINXCS B HACTOSIILIEE BpeMs pa3jena
KOHTPOJUIMHIa 3KOHOMUKO-MaTEMaTHIECKUX METOJI0B
- KOHTPOJUIMHT CTATUCTUYECKUX METOJIOB U
KOHTPOJUIMHT MHBecTUIMH. CoBpeMeHHas MoJia Ha
HeMpoceTH MPUBOAUT K TOMY, YTO PELIAIONIUE TE JKE
3a/1a4y ONTUMAJIbHBIE METOABI U aJITOPUTMBI
MIPUKJIAAHON CTATUCTUKU HE UCIONb3YI0TCA. Tak, B
6a30B0i1 3a/1aue TMArHOCTHKYU CIIeyeT MPUHIMATh
pElleHHE Ha OCHOBE HEMApaMETPUIECKHUX OLIEHOK
IUIOTHOCTEN BEPOSATHOCTEH, MOTYyYEHHBIX AT KaXKJ0ro
U3 IBYX KJIACCOB 110 COOTBETCTBYIOLUIUM 00Yy4aIOIUM
BbIOOpKaM Hu onuH HelpoceTeBoi METOI HE MOXKET
JaTh JTydiiero peszyibrarta. Heobxonumo nanpHeimnee
pa3BUTHE NPEATIOKEHHBIX HIeH U MOAXO0I0B

Kunrouessie cioBa: KOHTPOJIJIMHI,
OKOHOMUKA, YITPABJIEHUE, MATEMATUKA,
METO/IbI, PUCK, MHOJISLMA, KAUECTBO,
HAYYHAS JESATEJIBHOCTD,
CTATUCTUYECKHE METO/Ibl, UTHBECTUILINA
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Introduction

problems are not used. So, in the basic problem of di-
agnostics, a decision should be made on the basis of
non-parametric estimates of the probability densities
obtained for each of the two classes on the correspond-
ing training samples. No neural network method can
give a better result. It is necessary to further develop
the proposed ideas and approaches

Keywords: CONTROLING, ECONOMY, MAN-
AGEMENT, MATHEMATICS, METHODS, RISK,
INFLATION, QUALITY, SCIENTIFIC ACTIVITY,
STATISTICAL METHODS, INVESTMENT

Controlling as an interdisciplinary scientific direction is devoted to

modern management technologies in the socio-economic field, i.e. modern
management technologies. As is well known to every head of an organization or
region (manager, manager), managerial decisions are made on the basis of an
analysis of a combination of five groups of factors - social, political,
environmental, economic and political [1|1]}. Therefore, it must be stated that
economics is a part of management, since it covers only a part of the factors that
a manager needs to take into account in his work. This statement is also
confirmed by the author's own experience as the head of a number of
organizations.

In our country, the term "controlling™ began to be used at the end of the

twentieth century. Gradually, a community of specialists emerged. An important

1 Here and below, the notation of the form [N|1] means a reference to the publication
[N], given in the article [1] of the list of references.
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milestone in the development of controlling in our country is the creation in
2001 of a professional organization - the Association of Controllers. To date,
controlling is a developed area of scientific and practical work with a complex
internal structure. This area can be looked at from different angles, respectively,
there are many different definitions of the concept of “controlling”. We will
proceed from the definition of S.G. Falko [2|1], according to which controlling
Is "a perspective-oriented and fact-based system of information, analytical and
methodological support for management in the process of planning, monitoring,

analyzing and making managerial decisions".

2. Controlling of organizational-economic (economic-mathematical)
methods as an independent direction in controlling

There are many different directions (areas) in modern controlling [7|1]. In
articles [8|1], [9|1], we started developing another of them - controlling
organizational and economic methods (see also [10|1]). Controlling within this
area is the development of procedures for managing compliance with the tasks
set for used and newly created (implemented) organizational and economic
methods. With this formulation, we are far away from the original concept of
controlling, which is primarily related to the financial aspects of the organization
(enterprise), management accounting, in general, from the problems of
managing an economic unit, we go beyond the boundaries of economic sciences.

The justification for the expediency of such an expansion of the subject of
controlling organizational and economic methods is that in many areas of
scientific activity there is a need to manage the compliance of the methods used
with the tasks set. For example, in applied statistics, rules are needed to check
the adequacy of the calculation methods used in the real situation. The
development of such rules is carried out by the controlling of statistical methods
[10]1], [11|1], the results of which are applicable in the analysis of statistical
data in any field.

http://ej.kubagro.ru/2023/06/pdf/10.pdf
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Several terminological remarks need to be made. Different terms are often
used to refer to the same entities. We discussed some reasons for this in the
article [12|1]. As an example, let's point out the evolution of the titles of a series
of our three textbooks "Non-numeric statistics", "Expert estimates", "Statistical
methods of data analysis”. Initially, on the Internet resource of our Scientific-
research laboratory "Economic and mathematical methods in controlling”
BMSTU?, this series was called "High Statistical Technologies". Then these
textbooks were released under the serial name "Organizational and economic
modeling™ ([13|1], [14[1], [15|1]). When republished in 2022, the series changed
its name to "Atrtificial Intelligence™ ([16|1], [17|1], [18|1]). We believe that the
subject under consideration is part of the scientific direction "Economic and
mathematical methods", according to the name of our laboratory, and also
corresponds to the scientific specialty "Mathematical, statistical and
instrumental methods in economics”. For further discussion of terminological
problems, we refer to the already mentioned article [12]1].

It should be noted that in our publications we consider organizational and
economic methods as mathematical methods of research (in accordance with the
direction of the eponymous section of the journal "Industrial Laboratory.
Diagnostics of Materials™). In particular, this is why we replaced the title of our
textbook series "Organizational and Economic Methods” with "Artificial
Intelligence™ when reprinting in 2022.

This paper provides a brief overview of the development of controlling
economic and mathematical methods over the 15 years that have passed since
the publication of the article [8|1]. Due to the limited volume of the article, we

confine ourselves to references to our works.

2http://ibm.bmstu.ru/nil/biblio.html
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3. On the scientific results obtained in the framework of controlling
economic and mathematical methods

Such sections of controlling economic and mathematical methods as
controlling risks, controlling inflation, controlling quality, controlling scientific
activity, controlling statistical methods and controlling investments are
considered (a variety of areas and tools of controlling is presented in [19]|1]).

The main ideas of the general theory of risk are formulated in article
[20]1]. We believe that the analysis, assessment and risk management should be
carried out uniformly for various specific areas. We single out personal,
industrial, commercial (due to relationships with suppliers, consumers,
competitors, authorities, banks, organizations, electricity and utilities providers,
etc.), financial (caused by changes in legislation, inflation, determined by stock
and currency rates), global risks. The article [21|1] is devoted to the variety of
risks.

Analysis of the current state risk controlling carried out in [22|1]. The
article [23|1] is devoted to risk controlling tools. These are the requirements for
such tools. One of the recent developments is a generalized additive-
multiplicative risk assessment model based on fuzzy and interval input data
[24|1], 25|1]. Note that the term "fuzzy logic" is quite often used instead of the
terms "fuzzy theory" or "fuzzy set theory", which is not adequate, since logic
(the science of thinking) is only one of the areas of application of fuzzy theory.
Therefore, we use the term "fuzzy set theory" (or "fuzzy theory"). It is useful to
note that the term "fuzzy" is translated into Russian in different ways: fuzzy,
vague, blurry, foggy, fluffy.

Risk controlling as a scientific, practical and educational discipline is
considered in [26]|1]. Master students of the department "Economics and
organization of production™ of the Bauman Moscow State Technical University.

the discipline "Risk Controlling™ is taught.
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By inflation we mean the rise in prices. As a result of inflation, the
purchasing power of the currency decreases. As a result, in order to obtain
reasonable conclusions in the field of economics and management, it is
necessary to switch to comparable prices. A detailed analysis of the problems of
measuring inflation is given in [27|1]. Inflation risks occupy an important place
among financial risks. In controlling the dynamics of consumer prices and the
cost of living (controlling inflation) we are talking about the requirements for
organizational and economic methods in this area [28|1]. The tools developed by
us for the analysis and use of inflation indices are included in the training
courses taught in the disciplines "Applied Statistics” and "Econometrics™ at the
Bauman Moscow State Technical University, they are constantly used in the
final qualifying theses of bachelors.

In the group of production risks, one of the main ones is the risk of
defectiveness. It's about product quality. Accordingly, the management of this
risk is called quality management. Quality Controlling is devoted to the
requirements for methods of managing the quality of industrial products, for the
procedures of statistical acceptance control and statistical regulation of
technological processes [29]|1].

In the practical application of controlling, one of the important questions
is whether the detected deviation of the plan from the fact of managerial
intervention in the business process or whether this deviation can be considered
insignificant, not requiring management decisions. Note that the methods for
detecting significant deviations of the fact from the plan can be used not only in
solving problems of economics and management, but also, for example, to
ensure the safety of aircraft flights ([30]1], [31|1]). We are talking not only about
methods based on the use of Shewhart's control charts and cumulative sums, but
also on recent works based on nonparametric mathematical statistics (see, for
example, [32|1]).

http://ej.kubagro.ru/2023/06/pdf/10.pdf
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Science and scientific services are a populous branch of the national
economy. According to the Russian Science Citation Index, the number of
Russian researchers who have published at least one scientific paper over the
past 5 years is 646,885 (as of May 10, 2023). Science-based methods of
managing this industry are needed controlling science (controlling scientific
activity [33|1], [34|1], [35]1]), which is one of the modern approaches in
scientometrics [36]1]. This area also includes work on controlling personnel at
enterprises such as "Scientific Research Institute” of the rocket and space
industry [37|1]. Research on the science of science and the problems of
managing scientific activity is actively continuing at the present stage (see, for
example, [38]1]).

In connection with the topic under consideration, it seems appropriate to
mention works on promising mathematical and instrumental methods of
controlling [39|1], on organizational-economic, mathematical and software
control, innovation and management [40|1], on organizational-economic (i.e.
economic-mathematical ) tools in controlling [41|1].

Econometrics is one of the most practically important areas of economic
and mathematical methods (along with the theory and practice of optimization).
Modern econometric methods are effective intellectual tools for an engineer,
manager, and economist [42|1]. The most fundamental new ideas of the national
scientific school 21st century works ([43|1], [44|1]) are devoted to econometrics.
In accordance with these ideas, various versions of training courses in the
discipline "Econometrics” have been developed ([45|1], [46]|1]). Articles [47]1],
[48|1] are devoted to the consideration of the problems of applying econometric

methods in solving controlling problems.

Two actively developing sections of controlling economic and

mathematical methods

http://ej.kubagro.ru/2023/06/pdf/10.pdf



http://ej.kubagro.ru/2023/06/pdf/10.pdf

Hayunsrii xxypran KyoI'AY, Ne190(06), 2023 rox 8

These include Controlling of statistical methods and controlling
investments. Significant progress in these areas was made in 2022-2023. Let's
look at them briefly.

Statistical methods and, above all, applied statistics are the most important
part of organizational and economic methods. Therefore, it is necessary to
develop the controlling of statistical methods. In the article [10|1], in relation to
the controlling of statistical methods, a change in the paradigms of applied
statistics is considered - changes in the foundations of the generally accepted
model of actions in this area. The modern paradigm is based on non-parametric
and non-numerical statistics ([49|1], [50|1]). In contrast to parametric
mathematical statistics of the first third of the 20th century, sample elements
with numerical values are assumed to have an arbitrary continuous distribution
function. To date, the statistics of non-numerical data has become the central
area of applied statistics, allowing a uniform approach to the analysis of
statistical data of an arbitrary nature ([13|1], [16]1], [51|1]).

In accordance with the general approach of controlling economic and
mathematical methods, it is necessary to develop a system of requirements for
statistical models and methods when they are created, applied and taught,
including when they are described in scientific publications and other scientific
and technical documentation (for example, in reports on scientific and technical
research papers), as well as in educational materials. We will give several
examples of such requirements for statistical methods. First of all, a
probabilistic-statistical model of data generation should be presented and
justified. Since almost all distributions of real data are non-normal, in
accordance with the modern paradigm of applied statistics, preference should be
given to non-parametric formulations. According to the classical theory of
testing statistical hypotheses, not only the null hypothesis, but also the
alternative one should be indicated, only then it is possible to discuss the power

of the criterion. It is necessary to study the stability of the conclusions obtained
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on the basis of the economic-mathematical model, relative to the permissible
changes in the initial data and the prerequisites of this model. In such a study, an
approach based on the general stability scheme considered in monograph [52|1]
Is useful.

From the standpoint of controlling statistical methods, we will briefly
discuss neural network methods. As you know, they are understood as a variety
of mathematical methods (and algorithms and software products created on their
basis), built by analogy with the ideas about the operation of networks of nerve
cells of living beings. Prototypes of such methods were built in the middle of the
last century. An attempt was made to express with the help of mathematical and
software tools the mechanisms of thought processes occurring in the human
brain. The founders of neural network methods tried to model these processes. It
Is quite natural that they proceeded from the knowledge of the mid-twentieth
century. about the properties of thought processes. It is now well known that, as
one would expect, the human brain works differently than the enthusiasts - the
builders of the first neural networks - assumed.

If we look at what tasks modern neural network methods are used to
solve, then we have to state that these methods are usually used to build
classification rules (namely, algorithms for diagnostics, discrimination, pattern
recognition with a teacher). At the same time, training samples are used as initial
data, the elements of which are known, to which classes they belong.

To solve these problems, numerous diagnostic algorithms developed in
the post-war years are used, not only neural networks. It has been proved that it
Is advisable to compare such algorithms based on such an indicator of the
quality of the algorithm as predictive power ([53|1], [56|1]). The following
statement is very important for our discussion: it has been established that neural
network methods in many cases do not provide optimal solutions.

As an example that substantiates this assertion, consider the basic problem

of diagnostics: a decision should be made as to which of the two classes a newly
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appeared object should be assigned to. The decision is made based on the fact
that there are training samples for each of the two classes. Based on the
Neumann-Pearson lemma from the theory of testing statistical hypotheses, it has
been established that a decision should be made based on nonparametric
estimates of probability densities obtained for each of the two classes on the
corresponding training samples (a detailed derivation of this statement is given
in [16]1], [57|1] and other publications) . This method is optimal for large
volumes of training samples (it is asymptotically optimal). No neural network
method can give a better result. Maybe, any neural network method is also
asymptotically optimal. However, to date, no such neural network method has
been presented in a variety of scientific publications.

We have to state that the modern fashion on neural networks leads to the
fact that the optimal methods and algorithms of applied statistics that solve the
same problems are not used. They are simply forgotten, their place in the arsenal
of intellectual tools used by specialists has been taken by neural networks. As
shown in [12|1], one (and perhaps the main) reason for such forgetfulness is the
information barrier, due to the limited capacity of the human brain to perceive,
comprehend and apply information. This sad circumstance obviously reduces
the effectiveness of technological solutions developed in the field of artificial
intelligence.

There is no need to explain the importance of using adequate methods for
assessing the economic efficiency of investment projects. Investment
Controlling dedicated to comparing such methods, identifying areas of their
reasonable application. The scientific results obtained in this section of
controlling economic and mathematical methods are reflected in the articles
[58|1], [59|1].

Conclusion
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In the field of controlling economic-mathematical methods over the past
15 years, a number of scientific results have been obtained relating to various
areas of development and application of such methods. The corresponding
publications are scattered among various journals and monographs, and that is
why this summary of the results obtained in this area is, in our opinion, of
interest to scientific and practical workers in the field of controlling. Obviously,
further development of the proposed ideas and approaches is necessary.
Currently, research in the area of controlling under consideration is actively

continuing, deepening, capturing more and more new areas.
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