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Abstract

This article discusses the definition and implementation of management decision-making
procedures in integrated management-based systems. In the process of intellectual
support of decision-making, the determination of efficiency characteristics through a
mathematical model was carried out by selecting unwanted parameters in the
management system. It has also been shown that an algorithm based on a two-stage
nonlinear model allows management decisions to be made. In assessing the sources of
incoming information, an unambiguous model was used in the optimal organization of
the process according to the decision support mechanism based on the conclusions of
expert systems. According to the MATLAB application package, the research indicators
were carried out experimentally.

Keywords: Decision support system, expert sytem, integrated management, tax
authorities, procedure, fuzzy model.

Introduction

The management process represents the target influence of the management entity on
the management entity through the consistent implementation of management
functions that are aimed at achieving the goals of the organization and can generally be
seen as a management decision-making process. Therefore, there is an interrelationship
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between management functions and decision-making procedures, and it is difficult to
distinguish them from the types of management activities.

In a tax administration based on integrated management, the level of uncertainty in the
system management problem is very important because many factors are unclear. That
is why it is proposed to create an expert system that uses logical reasoning procedures
as data processing methods to make effective management decisions in the work.

We will solve the problem posed by the example of the tax authorities management
module selected as the object of study.In a tax inspection based on an integrated
management system based on a set of uncertain logic tools, the methodological approach
to the formation of a methodology to support management decisions can be described
as consisting of six main stages.

Step 1. In a tax inspection based on an integrated management system, it consists of
defining a set of indicators that reliably reflect the level of effective management. Based
on the analysis of the activities of the tax inspection, it is possible to distinguish 3 groups
of key processes, each of which in turn is characterized by specific indicators and
evaluated qualitatively and quantitatively. The most important of these expressions are
given in Table 1.

Table 1 - Indicators for assessing the performance of tax control

Ne Indicator names Limits of
change

Management of scientific and control activities

X; | The state of accounting and reporting in the tax authority [0;1]

X, | The state of static accounting and reporting in the tax authority [0;1]

X, Replenishmel.lt of the budget of the Republic of Uzbekistan (RU) with tax, fees [0:1]

and other obligatory payments ’

Management of office and field audits activities

X, | Compliance with tax legislation by taxpayers [0;1]

Xs | The effectiveness of cameral audits [0;1]

X, | Effectiveness of on-site inspections [0;1]

Analytical and forecasting management

X, | Indicative indicator of receipts to the budget of RU [0;1]

Xg | Compliance with the forecast of revenues to the budget of the RU [0;1]

X, | Budget losses due to the provision of benefits by a taxpayer [0;1]

X, | Effectiveness of activity of tax inspectorate [0;1]

Step 2. In this process, linguistic variables are identified. In modeling the performance
management system in the tax inspection, the estimates of all indicators and two terms
for each variable can be used to form a knowledge base based on fuzzy logical methods:
L - low level of development of indicators, H - high level of development.

12| Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 36, January - 2025

Step 3. This process is the definition of membership functions. To reduce uncertainty, it
is necessary to create membership functions for all uncertain terms of input and output
variables in order to make an adequate classification of all indicator levels. First, it is
necessary to determine the possible range of input factors and the resulting index, then
the general form of the membership functions of the indefinite terms of all variables is
determined. Each term of a linguistic variable with a number of corresponding terms has
a specific membership function, so they need to be interpreted in detail. Table 2 shows
the sections in terms of unwanted variables.

Mathematically, the fuzzy set (X_1-X_10) and the output variables (UKD, KVP, APD,
UPR) also have the following form for membership functions:

Xy (). Xz (2 ) Xg (5 ). X ().
K50 (x5 ), X5, (%6 ). X5, pr(X7), xg (%)
xg (x5 ). X1, p(X10). Xypr. 2 (Hup). Xrve (Xxvp)
¥app. #(Xapp). Typr. #(xypr).

where x_1 is the symbol of the corresponding linguistic variable;
pA (x_i) is a membership function that assigns some values from the interval [0,1] to
each corresponding linguistic variable;
X_1, p (x_i) is the corresponding spear of the indefinite set A;
A - Many taxpayers.
Step 4. It consists of developing a set of rules. An expert system based on uncertain
knowledge should have a methodology for making such decisions so that management
decisions made based on the system’s initial data are most effective.
The table provides a set of rules for assessing the state of indicator management of
analytical and forecasting activities (Table 2).

Table 2 - Rules framework for the uncertain inference system for analytical and
forecasting performance management indicators

The rule
Xi X, Xg X, X0 x; NN
) High level of | Highlevel of | Highlevel of | High level of WE High level of
indicator indicator indicator indicator 1 indicator
5 Low level of | Low level of Low level of Low level of WE
indicator indicator indicator indicator 1 Low level of
Low level of | Low level of Low level of | High level of WE indicator
3 indicator indicator indicator indicator 2
Low level of | Lowlevel of | High level of | Low level of W
4 indicator indicator indicator indicator 3
Low level of | Lowlevel of | High level of | High level of W
5 indicator indicator indicator indicator 4
6 Low level of | Highlevel of | Low level of | Low level of s
indicator indicator indicator indicator 5
Low level of | Highlevel of | Low level of | High level of W
7 indicator indicator indicator indicator 6
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8 Low level of | Highlevel of | High level of | Low level of W
indicator indicator indicator indicator 7
Low level of | Highlevel of | High level of | High level of W
9 indicator indicator indicator indicator 8
10 High level of | Lowlevel of | Low level of | Low level of W
indicator indicator indicator indicator °
1 High level of | Lowlevelof | Low level of | High level of WE
indicator indicator indicator indicator 10
1o High level of | Lowlevel of | High level of | Low level of WE
indicator indicator indicator indicator 1
13 High level of | Lowlevel of | High level of | High level of WE
indicator indicator indicator indicator 12
14 High level of | Highlevel of | Low level of | Low level of WE
indicator indicator indicator indicator 13
15 High level of | High level of | Low level of | High level of WE
indicator indicator indicator indicator 14
High level of | High level of | High level of Low level of
16 indicator indicator indicator oW [ever o wg
indicator

Step 5. Model parameters are adjustable. This parameter should be made based on
information that is of low and high importance to the tax office. The effectiveness of a
management decision can be significantly increased if existing statistical materials are
used to optimize the model.

Step 6. Management decision-making processes. Once the model is built and its
parameters are adjusted, the model is used on the basis of calculated input indicators
and expert opinions to support management decision-making in the tax office. When the
final quantitative values are determined in the form of some real number for the initial
fuzzy variable, this step is considered complete using the center of gravity method.

The results of the calculation of variable management of accounting and control
activities in a tax office based on an integrated management system yielded the following
result.

max . 0,75 |::'[],'1' * X.'): 0,75
Joi, X *pu(x)dx [ x*04dx  “gZ=T |g25 0.2+(05625—0,625)
¥ =" max =" o= = 0.75 . — =
[T u(x)dx 7% 0.4dx 04+ xI002 0.4+ (0,75 - 0.25)

This means that in this case (UKD = 0.5) the accounting and control performance
management indicator does not require management decisions. The use of this expert
system allows for effective management decisions to be formed using uncertain
conclusions, which have a direct impact on the tax inspection management system.

The method of drawing an indeterminate conclusion of the expert system is carried out,
as well as using the MATLAB tool using a set of indeterminate logic tools.

The description of the problem is structured as follows: In order to make management
decisions, it is necessary to assess the level of management of the system by determining
its capabilities and security (Figure 1). In the first stage of implementation of the
methodology, a system of indicators is formed, which determines its development and
describes the situation depending on the factors. To do this, the study identified 10 input
indicators that reflect the management processes in the tax inspection.
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The data for each X_1 input indicator (accounting report and reporting status at the tax
authority) provided during the accessory function determination phase and the
corresponding directions of the values that the process of correlation is acceptable are
shown in Figure 3. This reflects the creation of two ambiguous terms, such as “Low Level
of Development” (Low), “High Level of Development” (High), in the range of o to 1 for
each variable. A trapezoidal curve was selected as the type of distribution in the
membership functions according to the formalization performed.

The semantic spaces for the remaining nine input variables (X_1-X_10) are formed in
the same way.

In the next stage of the functional algorithm, the output variables are identified, the
presented model has four of them, the first three correspond to the system indicators:
accounting and control activities (UKD), office management and external audits (KVP),
analytical and forecasting the seeker forms a single management decision relative to the
level of activity management (APD) and the fourth to the management decision support
system (UPR).
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Figure 1 - Algorithm for supporting functional management decisions based on the
application of the logical theory of uncertainty
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The developed model is two-stage and consists of the following stages: the study is
carried out using the input variables (X_1-X_10) presented in the first stage, and the
general level of management development in the second stage. The system of tax
inspection based on the integrated management system is defined by the variables “UKD
(YyueTHO-KOHTpOJIbHASA AeATebHOCTD)”, “KVP (kaMepanbHble U BbIE3HbIE IPOBEPKH)”,
“APD (amanmutmueckass U TpOTrHO3Has JedAtenbHOCTh)”, “UPR (ympaBieHueckux
pemrenunii)”. The structure of the ambiguous model for making management decisions is
presented in the form of a logical conclusion tree (Figure 2).

Figure 2 - The structure of the fuzzy decision-making model
The next step in the management decision support methodology is to formulate
production rules that allow the tax inspectorate to most effectively assess each
component of the management system and justify management decisions. We use the
Mamdani algorithm to generate the value of an APD variable built according to certain
rules of uncertain inference.

Rule_1: IF X7 ix low AND X8 ic low OMD X9 iz low AND X18 iz low, THEN APD is low;
Rule_2: IF X7 is low AND XB iz low AMND X9 iz low AND X18 is high, THEN APD is low;
Rule_3: IF X7 is low AND X8 iz low AND X9 iz high AND X18 is low, THEN INF APD is low;
Rule_4: IF X7 is low AND XB iz low AMD X9 is high AND X18 iz high, THEN APD is low;
Rule_5: IF X7 is low AND XB iz high AND X9 iz low AND X18 iz low, THEN APD iz low;
Rule_&: IF X7 is low AND X8 is high AND X9 is low AND X168 is high, THEN AFD is low;
Rule_7: IF X7 is low AND XB iz high AND X9 iz high AND X18 iz low, THEN APD is low;
Rule_8: IF X7 is low AND XB iz high AND X9 iz high AND X18 iz high, THEW APD is low.
Rule_9: IF X7 is hdigh AND XB iz low AND X9 iz low AND X168 iz low, THEN APD iz low;
Rule_18: IF X7 is high AND X8 iz low AND X9 iz low AND X18 iz high, THEN APD iz low;
Rule_11: IF X7 is high AND X8 iz low AND X9 iz high AND X18 iz low, THEM INF APD is low;
Rule_12: IF X7 ix high AND X8 iz low AND X9 ic high AND X18 is high, THEN APD iz low;
Rule_13: IF X7 is high AND X8 iz high AND X9 iz low AND X18 is low, THEN APD iz low;
Rule_14: IF X7 is high AND X8 is high AND X9 iz low AND X18 iz high, THEN APD iz low;
Rule_15: IF X7 is high AND X8 iz high AND X9 iz high AND X18 iz low, THEN APD iz low;
Rule_16: IF X7 is high AND X8 iz high AND X9 iz high AND X18 iz high, THEW APD iz high.

Figure 3 shows a set of rules reflecting the level of control of the tax office performed in
the MATLAB vague inference rule editor.
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The fuzzy management model developed in the tax inspectorate allows for the
replacement of specific values for each of the specific indicators. The program generates
a fuzzy generalization result based on the input data, as well as calculates the exact value
of the desired indicator using the diffusion method. A summary of the blurred result of
the output variable in evaluating the input parameters is shown in Figure 4.
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Fig. 3 — Editor of the rules for drawing vague conclusions

The constructed fuzzy management model in the tax office provides an opportunity to
substitute specific values for each of the specific indicators. The program generates a
fuzzy generalization result based on the input data, and also calculates a clear value of
the desired indicator using the defuzzification method. The output of the fuzzy result of
the output variable when evaluating the input parameters is shown in Fig. 4.

17 |Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948
Website: www.ajird.journalspark.org
Volume 36, January - 2025

(4] Rule Viewer: UPRAVLENIE_V_NALOG_INSP_ — O x
File Edit View Options
UKD = 0.583 KVP = 0.543 APD = 0.379 e
] B 1 ]
[ | =1 I N
3 EN e I =]
o BN e I B I N
3 =L | I | . |
o A1 Ee=_1 | N
A1 [ A3 | ]
o A1 [ A3 | | [
0 1 0 1 0 1 E
o 1
Input- | 19.583:0.543;0.379 e 0 Move: jent | rignt | down| up |

Saved FIS "UPRAVLENIE_V_NALOG_INSP_" to file

Help |

Close

support system in the Tax Inspectorate

Fig. 4 - Results of the analysis of the level of development of the management decision

4 Surface Viewer: UPRAVLENIE_V_NALOG_INSP_ == O X
File Edit View Options
05
045
x o4
=
035
03
1
X (input): oD UPR v
X grids: 15 Evaluate |
ReLIpUt  puan 0.5 Nan] Piot points: 4 Hep | Cose |
Ready

Fig. 5 - Input dependence of the output variable




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 36, January - 2025

The correlation presented reflects the effect of the selected indicators on the level of the
result of the state of the management system in the tax inspection. The next stage of the
functional algorithm is to formulate measures to improve the management system of the
tax inspection, in other words, to identify a list of management decisions that are
insufficient for each indicator of the system in accordance with the data obtained. The
value of the generalized indicator of the level of management of the system in the tax
inspection (Table 5), as well as suggestions for improving the relevant indicator are
expressed.

The adequacy of the fuzzy inference systems is checked by re-testing the uncertain model
and comparing the results of the obtained model with the possible real results. Thus, the
priority of the system development is to implement a functional algorithm for the
management decision support module of the information management system in the tax
inspection based on the integrated management system.

In summary, the functional activity of the information management system in the tax
inspection, including the scheme of interaction of the information management system
with the external environment and the functional scheme of ensuring the performance
of the functions of the tax inspection, was analyzed. but also to make management
decisions as a result. A methodological approach to the formation of a methodology to
support management decision-making in the tax inspection allows to respond in a timely
manner to the changing conditions of the external and internal environment. The Tax
Inspectorate has developed a functional management algorithm that reflects the
sequence of actions from the selection and calculation of incoming indicators to
management decisions. Based on a two-step uncertain model, this algorithm allows
management decisions to be made. Effective management in a tax inspection based on
an integrated management system involves ensuring targeted management impact both
within the inspection structure and between the inspection and its external
environment. The process of drawing vague conclusions in the process of intellectual
decision-making is a topical process.

Refrences:

1. Hongjun L., Setiono R., Liu H.. NeuroRule: A Connectionist Approach to Data
Mining. Com-puter Science Learning, Cornell University Li-brary, UK, 2017, vol.
6(1), pp. 40-47.

2. Chen B., Li P., Wu H., Husain T., Khan F. MCFP: a Monte Carlo simulation-based
fuzzy

3. programming approach for optimization under dual uncertainties of possibility and
continuous probability. J Environ Inform, 2017; vol. 29(2), pp. 88-97.

4. Tagasovska N., Andritsos P. Distributed clus-tering of categorical data using the
information bottleneck framework. Information Systems, 2017, vol. 72, pp. 161-178.

5. Askaraliyev O.U., Sharipov Sh.O. Analysis of Information Flow in a Centralized
Database of Integrated Management Systems (On the Example of the Tax

19| Page




American Journal of Interdisciplinary Research and Development
ISSN Online: 2771-8948

Website: www.ajird.journalspark.org

Volume 36, January - 2025

10.

11.

12

13.

14.

15.

16.

17.

18.

Administration)// International Journal of Advanced Research in Science,
Engineering and Technology., Vol. 7, Issue 11, November 2020.

Asqaraliev O.U. Postroenie modeli i algoritma klasterizatsii v intellektualnom
analize dannih // Mejdunarodnoy nauchno-prakticheskoy konferensii
«Teoreticheskie i prakticheskie osnovi iskusstvennogo intellekta», posvyashennoy
75-letiyu doktora texnicheskih nauk, professora Baymuxamedova M. F., 2020, s.
101-106.

Askaraliyev 0.U., Zaynutdinova M.B. “Development of the structure of the
intelligent data processing system (on the example of the Integrated Management
System):, Bulletin of TUIT: Management and Communication Technologies. 2020
year.

. Askaraliyev 0.U., Zaynutdinova M.B., «Decision support systems in integrated

management», I Mejdunarodnaya nauchno-prakticheskaya konferensiya “science,
education, innovation: topical issues and modern aspects” Uhingu Teadus juhatus
(Tallinn, Estonia). Deceber 2020.

Askaraliev O.U., «Tizimlarni tahlil qilish va qaror qabul qilish tamoyillari (texnik
tizimlar misolida)», Mejdunarodnaya konferensiya «Sistemniy analiz i
modelirovanie sotsialno- ekonomicheskix protsessov», dekabrya 2020 year.
Averkin A.N., Gaaze-Rapoport M.G., Pospelov D.A. Explanatory Dictionary of
Artificial Intelligence. M .: Radio and communication, 1992.

Bolotova L.S. Artificial intelligence systems: models and technologies based on
knowledge: textbook. / FGBOU VPO RGUITP; FGAU GNII ITT "Informika".
Moscow: Finance and Statistics, 2012.

. Gavrilova T.A., Khoroshevsky V.F. Knowledge base of intelligent systems. SPb .:

Peter, 2000.

Luger D. Artificial intelligence: strategies and methods for solving complex
problems. 4th ed. M .: Williams, 2003.

Nechaev V.V., Koshkarev M.I. Intelligent Problem Solvers: Comparative Analysis
and Architectural Model // Information and Telecommunication Technologies.
2014. No. 21, pp. 51-61.

Nechaev V.V. Trofimenko V.M. Analysis of methods of semantic search for
information resources // Educational resources and technologies. 2014. No. 5. P.
127-135.

Zabolotnikova V.S. Primenenie nechetkoy klasterizatsii dlya usovershenstvovaniya
kontrolya v nalogovoy slujbe / V.S. Zabolotnikova // Jurnal «Problemi
informatsionnih texnology». — Xerson: ChP «OLDI-Plyus», 2012. — N21(011). — 178
S.

Parsaye K. A Characterization of Data Mining Technologies and Processes. The
Journal of Data Warehousing, 1998, vol. 1, pp. 11-28.

Michalski R.S. Machine Learning and Data Mining, Methods and Applications. N.Y.:
John Wiley & Sons, 1998. 472 p.

20| Page




